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, 
COPY of CoRRESPONDENCE relating to the Introduction of the CHINCHONA 

PLANT into India, and to Proceedings connecte'd with its Cultivation, 
frotn ~arch 1852 to March 1863. . · 

. . t No. I.- . 

From the Governor General ofiindia to the Court of Directors of the East 
. I dia Company. 

Honourable Sirs, Fort William, 27 March 1852. 
WE have the honour to submi the accompanying letter from the Govern':"' 

ment of Bengal, with its enclosu es, and to recommend for the early considera
tion of your honourable Court t e proposal therein made for deputing a quali
;fi.ed gardening collector from En land to South America, to procure an ample 
supply of seeds and young plant of the best species of the quinine-yielding 
cinchonas, with a view to their i traduction into India. 

-No.2.-

\V e have, &c. 
(signed) Dalhousie. 

F. Currie.. 
J. Lowe. 

MINUTE recotded at a Revenue, Judicial, and Legislative Committee of the 
Directors of the East India Company, 16 June 1852. 

· Tn:E Committee having had before them a letter from the Government of 
India in the Public Depart~ent, dated the 27th March (No. 18) 1852, with its 
enclosures, recommending compliance with the proposal of the Governor of 
Bengal for deputing a gardening coJlector from England to South America for 
the purpose of procuring a supply of seeds and plants of the best specimens of 
the quinine-yielding cinchonas, with a view to their introduction into India, 
-Ordered, that the aboye paperR be referred for the consideration of Dr. Royle, 
with a request that he will furnish this Committee with his sentiments as to the 

· measure therein recommended, together with his opinion as tQ the probable 
exp~nse of carrying it into execution. 

-No.3.-

REPORT on the Introduction into India of the Quinine-yielding Cinchonas, or 
Peruvian Bark Trees, by Dr. Royle. 

India House, 27 June 1852. 
- AMONG the vast variety of medicinal drugs produced in various parts of the 
world, there is not one, with probably' the single exception of opium, which is 
more valuable to man than the quinine-yielding cinchonas. The great value of 

. Peruvian bark as a medicinal agent was universally acknowledged very shortly 
after it became first known in Europe. Its utility and employment have been 
greatly incre!J.sed ever since its active principle has been separated in the form 
of JlUinine. So great indee'd has the consumption increased, and so Little care 

118. . A . · has 
•. . 
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. .h;.s 11et-n bestowed upon the preservation of the natural forests, that great fears · 
~have been ente1tained that the supply might altogether cease, or be obtainable 
only at a price which would place it beyond the reach of the mass of tne com-

·munity. . 
The·J3olivhin Government seem of late to have become more sensible of the 

· :value of their bark, but the measures adopted seem directed rather to the enhance
ment of its,p.rice than to the continued preserration of its supply. For a national 
bap~ .of hark ,htJ,& ~ be~n .-established . s'nce J anua,ry 1850, "with sufficient funds to 
, give regularity to the bark trade," "purcha~h1g it in the interior of the {'ountry 
at a fixed price," and "selling it abroad at the value due to an article of exclu
sive production in the woods of Bolivia, and of the first necessity and great 
demand in the trade of. the world.'• "The free export of hark," it is t:tated, 
· '' would be fatal. to. our commerce,'' as "bringin~ down the price." "' Con
, sequently the bank maintains the monopoly, and with it the high value and price 
of bark." 

Such measures, if unaccompanied .by al).y attempts to preserve the forests, 
will certainly enhance the price to all, without a,ny assurance of an ine:rt'ased 

. supply bgjpg obta.il!ab.le• Jor ~he cop.tirn1aUy in.cr~a$jng d~mand. T~e bark 
collectors, who are usually employed by ,contractprs, search out for new localities 
'as th~ pJd eones .b_e~ome exhl).u.sted ; cut down the trees and remoye the bark, 
but ta~e nQ care of planting ·or sowing s~eds for f\lture supplles, a'l'ld the 

. Cinchona forests, lik.e the teak .forests of :India, have become .exh~uste4 'iQ. many 
places, and will be so unless titnely .Il}.easure~ are ~dop~d. · · · 
· 'The introduction into other ,COQ.ntries having sQ.itable localities and clim~te 
for· .sa valuable a tribe of plants, could not fail.to b~ of ad vanta,ge to such coun~ries, 
·not only. for home consumpt,ioq, ~ut also for export cpmJ,nerce. To the J ndian 
·Government ·a home supply of a drug which already costs about 1,000 l. a year, 
would be . .ad~a..nt.ageous in. an economical point of view, and invaluable as 
, affording .increased ·I)lf~lS of employing a drug which is indispensable in the 
treatnsent Qf _Indian fevers, and a deficient supply of which, in consequence of the 
-probably ,tpw.;h increased expenditure, is so much apprehended by the Medical 

, Board of Bengal as to form ..u a real ·and cogent reason for regulating, by all 
justifiable means, the r-xpenditure of this valuable drug, and this irrespective of 
·the high price of the article." 

The probability of entire success .in the cultivation of the cinchona trees in 
Indi~ seems .to .admjt of hardly any doubt_, if ordin:;t:::-y t::are ,is ~dopted in the 
. selection of suitable localities.· I myself recom,mended tl;lis m~asure many years 
:ago, when treating· of the family of plants to ·which the cinchonas belong .. I . 
inferred from ·a· comparison of soil and climate with ·the geographical distribu
tion ()f cinchonaceous .plants, that the .quinine-yielding'-ci:qchonus might be 
. eu.ltivated ..on the' slopes of ~he Neilgherries, and of the Southern Himalayas, in 
the same way ~that I had inferred .that 'Chinese tea plants might be cultivated in• 

·the·.N01therp Himalayas. lt is ,to the above opinion that Dr. Falconer alludes, 
arid with .which )he -coincides. 
. 'The probability .of success being great, and ·the introduction of the quinine

-yie.ldi~g- cinchonas having been strongly-recommended by the several -authorities 
in 'Beng{l-1, .i~have-no:hesitation in stating that after the Chinese teas, no more 
important plants could be introduced into India. The measures to be adopted 

. for this purpose would, however, require great care and consideration. For 
though cinchona, or, as it ·is commonly called, Peruvian bark, has been so long 
esteemed as a medicine, the plant yielding the most valuable kind of yellow 
bark has only been discovered within the ,last two or three years. 1bis in con
,sequence of the investigations of 1\Ir. ·Weddell, an English surgeon~ who accom
pankd ~he }'r~~~h scie.nti.fic·:~.xpeAition of M. de Ca~teln:;tu into the interior of 
Brazil and Peru. From .him :we have the ·most accurate information respecting 
the extent and localities, the destruction and gradual disappearance of the 
nearer forests,·as well as his opinion that the most valuable kind of cinchona 
will probably altogether disappea,r as an article of commerce. 

Useful and,quinine-yielding cinchonas are, however, found in the neighbour
hood· of ·Santa Fe· dii! Bagota. The .pa,le barks in forests near Loxa, the most 
valuable, or yellow bark tree (Cinchona Calisaya) in the interior of Bolivia, 
about:the latitude of La J>az; and the red bark from near Lima, or from 
lll degrees of north, to about 20 degrees· of south latitude, is the extent o~ 
distribution of these valuable plants along the Andes; but the useful speciesc do 
, · not 
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not extend- much to the· eastward. The op~rations of a collector w·ould th'e~~" 
fore i·eqnite to be· turned chiefly. to the' western t:!da5t of ~outh. America, from 
whence he could make incursions· into the interior to colle~ti seeds or planh~,: 
and convey them to the coast for shipment to Europe or India. . 

It is evid·ent that such measures could not be adopted, without exciting cl'Jn
siderable atte11:tion, ·and I believe jealousy, if we. considet' the late proceedings of 
the Bolivian Go,ernment. Hut an agent who had some other objects in view, 
mirrht safely carrv on his operations along the whole coast, and ha\·e his time· 
fully oc~upied. i am happy to be able to suggest a measure which will, llmve 
eYery confidence, be effective, at the same time that it is economical. 

The Horticultur.al Society of London have for ~orne time had it under con-· 
sideration to send a· gardening collector to the west coast of South America 
for the purpose ofvisifing the mountain ranges which run aiong the coast, and col
lectingsuch seeds and plai:its as are likely to be .of value in this country._ It was 
only at the last meeting of tl're council that dire<':tiot'ls were gi V'e't1 to !bake inquiries· 
respecting the most suitable pe~soi'l. I would reconime.nd ·that the persott 
employed by the HorticultUral So.ciety should b'e· engag~d alse to c·oUect seeds 
and plants of the quinine-yieldidg cinchonas in the different tocalities which 
I have indicated, nut as a secondary measure, but as ~ne· of his principal 
?bjects~ which l believe would ~e/best effected while li~e '\Vas oste'n~ibly en1ployed 
In n1akmg more general collectwhs·. The expenses of such a cbllector· ha·s b~en 
f1'om 400 l. ·to 500 l. a yeat, an! they need not exceed the latter sum 011 the 
ptesent o-ccasion. If one half o such .expenses we:te' 'paid by the Honoutable 
Cou. rt, I feel no d. oubt that the o~·· · jects in view might be as successfully attained 
as by employing a separate col ector'. If authorised, I should be happy to· 
make the necessary artangem:en s. · . · 

(. . · (signed) j, Fotbts Royle, ~. n. 

'-No.4.-· 

From the Secretary at the India House to the Secretary, Board of Controt 

-Sir, East India.House, 7 October 1852. 
1. 1 AM commanded by the Court of Directors to forward to you the ac.:. 

companying copy of a public letter from the Government of India, dated the' 
27th March last, N(). 18, and of its enclosures, on the subject of obtaining a 
supply of seeds and young piants of the quinine-yielding cinchonas of South· 

.America) with a view to .the cultivati{JU of the trer. in lt;tdia~ · ·. 

2. The accompanying papers set forth at length the grounds of the proposal' 
submitted by the Government of India; and the· Courtr being .of opinion wit.h 
reference to the augmented demand for quinine in India, and to the large and 
increasing amount .(7,000 l.) annually paid for that drug for consumption there, 
that .the introduction of the. proper genus of the cinchona into India, several 
localities of which are stated to be. weU suited for its cultivation; is a highly 
desirabl~ measure, are prepared•to take immediate steps for.the accomplishment 
of the object. 

3. It appears to the Court that the Diost simple mode of ptoceeding will be· 
to obtain the necessary supply of seeds and plants through the instrumentality 
of Her 1\'Iajesty's Consular 4gents; and lam 'directed to request that, _if the· 
Board concur in this opinion, they will take measures for ascertaining from the 
Earl of Malmesbury, in the first place, . whether his Lordship is aware of any 
pecul,iar difficulties likely to impede the attempt to procure specimens of the· 
plants in question ; and secondlyj if no such impediments are believed to 
exist, whether his Lordship wlll be \villing to empower Her Majesty's Consuls 
in Bolivia, and the other South American States, to take measures for pro-
curing the seeds and plants requlied. · · 

4. ln th~ •event ·of a favourable reply bein.g returned by Lot·d 'Malmesbury 
on these p01nts; the Couii vtill he prepared; if his Lordship thinks it desirable, 
t~ supply; for transmission to the -various Consuls, copies ·of, Dr. Falconer~s 
' 118. A 2 · memorandum-
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memorandum on the subject, that document containing all the requisite infor
mation as to the plants to be sought for, and as to the best means of trans· 
mitting to India such specimens as may be procured. 

C. L. Cumming Bruce, Esq., M.P. 
&c. &c. &c. 

I have,&c., 
(signed) James C. Melvilt, 

. India Board. 
Secretary . 

-No.5.-. · 

From Dr. l!brbes Royle to J. 0. Melvill, Esq., Secretary to the Court of 
· Directors of the East lndia· Company. 

Sir, , · · . ;East India Hot~se, 14 December 1852. 
THEindian·Govemment having recommended the introduction.of the true 

-cin~hona plant for ·cultivation in· suitable localities in India, and measures 
being in progress for· forwarding this important object, I have thought it 
desirable to endeavour to obtain some plants from the different botanic gardens, 
which. I. knew had been raised from seed collecte~ by Dr. \~ eddell, the dis
coverer. of the true cinchona plant, as that yielding the .best yellow bark. 

J. am happy to say that Dr. Balfour, of the Edinburgh Botanic Gardens, 
informs me that he has some plants ready for despatch, and which will arrive 
here in.a few days; also that the Horticultural Society, .an4 the Royal Botanic 
Gardens at Kew, may be able to add a few additional plants. · 
. · As. it is .very desirable to send these valuable plants under safe and careful 
custody, I beg to suggest that ad\•antage be taken of Mr. Fortune's departure. 
for. China by the next mail; and that he be authorised to take charge of the 
box containing plants as far as he proceeds on the cours~ to India. Freight 
will probably be charged upon. the box, as it will not probably be inctluded as 
a part of Mr. Fortune's baggage ; but all the expenses will necessarily be 
trifling in amount. · 

. I haYe, &c., 
(signed) J. Forbes Royle, M. n . 

.:-No.6;-

MINUTE. 

At' a Revenue, Judicial, and Legislative Committee of the Court of Directors: 
15 December 1852. 

THE Committee having before them a letter from Dr. Royle, dated the 14th 
inst., reporting that he has succeeded in procuring from the Horticultural and 
Botan~cal Gardens in this country, a few plants of' the true ci.nchonas, which 
it is desired to introduce into India, and that Mr. Fortune is willing to take 
charge of the same, as far as he can, on his way to China. 

Ordered, that Mr. Fortune be authorised to take charge of the plants in 
question, and to incur such charges for .freight; and other incidental expenses, 
as he may find to be necessary, on account of them. 

-No .. 7.-
From Dr. Royle to Sir James Melvill, ·K.c.B., Secretary to the Court 'of 

. Director!) of the East India Company. 

Sir, East India House, 3 January 1854. 
Ur~Copeforward- I HAVE the honour to report the arrival of some cinchona plants and seeds 
ing ci~chona sent through the Foreign Office by Her Majesty's Consul .in the Sta~e of 
pla'nts~ Equator. Mr. Cope writes on the 31st of October 1853, that he had transmitted 

to the Earl of· Clarendon a box containing plants of the yellow cinchona b2,rk 
of 
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of Cuenca, and also plants, fiow.ers, and seeds of the Crown cinchona bark of 
Loxa. These arrived at the Jndia House on t"!te 22d of December. On open
ing the box I found that the plants and seeds had all been packed up in damp 
moss, which, though useful in preserving t~e form;r, is almost sure to destroy 
the vegetative power of seeds. I therefqre Immediately sent them down to the 
Horticultural Society's garden, at Chiswick, as the only likely- place where I On. ar~ival sent to 
·could be sure of· their being carefully managed, so as to preserve them if pos- ChtsWlck garden. 

sible, and saw them myself carefully unpacked on the 23d. Some of the upper 
layer of.plants were dry and quite dead; those lower down damp, and apparently 
alive; the seeds all danrp, indeed soaking in wet, but being contained within 
their capsules, .it is possible some. may vegetate, as their native climate is damp, 
.and they must often lie for some time before they vegetate. I saw the plants 
.again yesterday, but though alive, it is impossible at present to ~ay whether any 
will survive, or any of the seeds vegetate. · 

Though Mr. Cope mentions the yellow bark, I doubt if this can be anything Yellow?ofCue?ca. 
more than one of the substitutes for that most valuable of the barks. But the Crown bark ot 
• grey cinchona is one of the valuable kinds, and wo1,1ld probably yield returns Loxa. 

:four or five years after it is established in the mountains of India. 
:Mr. Sullivan, Her Majesty's Charge d'Affaires in Peru, writes from Lima, Mr. Sullivan writes 

·that having no means there of procuring s~eds ,of ~inchona plants he had to Mr. Cl'~mpton, 
. addressed himself to lVIr. Crompton, Her Majesty s V1Ce-consul, at !slay and who pronusesseeds 

A 
. • . of yellow bark. 

. rlCa. 
1\Ir. Crompton writes from Islay~ 18th October, that having proceeded to 

.Arequipa, he there found that the only means of accomplishing the object in 
view would be through one of the bark collectors employed in the interior, 
by the house.of Gibbs & Co, "as it w~uld be impossible from the jealousy 

:-O' these people to accomplish a .successful result, if they conceived the British 
to be interested." He lwl\"'eY'er states, that 1\lr. Stubbs, man:1ging partner of 
:Messrs. Gibbs' house, at Arequipa, had agreed to send a person into the .Mon
. tana to endeavour to get some seeds, and from a private communication to that 
gentleman from his agent, tQ.ery appear hopes of getting some of the seeds 
in about April and 1\lay. 

Of the seeds of the tru~ yellow bark which, through the kindness of 1\Jr. Cincl ona pbnt:;: in 
···Pentland, I was enabled to send to the Calcutta Botanic Gardens, 1 ·am sorry Calc ta.-B. G. 
-to say that none have vegetated; but of the six plants contributed by the 
Royal Botanic Gardens at Kew and Edinburgh~ and by the Horticultural 

··Society, four, I am happy to say, that Dr. Falconer writes that they are doing 
well, as well as four cuttings which Mr. Scott, the gardener, has obtained from I 
~them. 

As the present re'Kance for seeds of the calisaya, or true yellow bark, is upon Application for 
.the private firm at present engaged in the very traffic which may be interfered leave to authorise 

• with, though certainly not for some time with re(J'ard to the thick yellow bark ~rr. B,~llaert, now 
· t'l ' m Perp: to collec~ I would beg leave to suggest that I may be authorised to endeavour to get cinchop'a. seeds " 

·seeds through other sour~es also. For instance, I am acquainted with a gen- · "' 
tleman (Mr. Bollaert), who is well known to some of myfriends, and who was \ 

-formerly assistant in Dr. Faraday's laboratory,and who has been recently deputed 
to Peru to inquire into some of its mineral products. I have no doubt that if he 
was authorised to incur some moderate expense in procuring the seeds of these 
calisaya plants (of which we could not have too many), he would be able to do 
so, and without exciting any .suspicion while engaged in other pursuits. I would 
the!"efore request to be ·authorised to enter into a correspondence with him on the 
. subject, guaranteeing him any expenses he may incur -in procuring these seeds, 
if he should be in the neighbourhood of where the best plants grow. The expense 
would not be greater than that to be incurred through the foreign consuls, and 
the object is of great importance to secure so important a culture for India, 
save great expense in the supply of so expensive a drug for the Indian Govern
ment, besides being for the general benefit that such valuable drugs as the 
·cinchona barks, and their alkalis, quinine and cinchonene, should not be confined 
:to one or two localities where no care is taken in preserving the forests. 

I have, &c. 
(signed) J. Forbes Royle, :M:. n. 
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-··No. s.--
From Mr. Melvill fo Sir .T .. Redin!.ft(Yn. 

Sh·, · . East India House; 5 January 1854' • 
. .• ~ AM. t!omman~ed to f?rward copy of a re:sol~tiori passed by the Court of 

Duectors of tbe East Jnd1a Company on· the 4th mstant, proposino- to authol'ise 
Dt .. Roy~e to comm~nicate with. Mr. Bollaert, who ba~ recently be~n deputed t()· 
~.eru, ~pon ~~e. subJ~c.t ~fa supply. of seeds of the cahsaya, from which quinine 
IS ·obtat'ned, .and to guarantee to h1m the repayment of any expenses he may 
ili.c'u.rin collecting· the seeds to the extent of fifty pounds (50 l.), and I ani 
desired to t·equEst that ybu will submit the said Resolution for the approval of 
the Board of Commissioners for the affairs of lfldia. 

I have, &c . 
. (signed) .lames c:JJ1etvill, Secretary. 

-No.9._ .. 

4 
.· Frbin 11wmas .T/wr#,son, Esq.~ M.D., Superintendent H. C. Botanic Garden, 
tow .. Grey, Esq., S'ecretary to the Government of Bengal; dated 14 May 1855·. 

. .. 
Sir, . • 

IN ·obedience t() the instructions cbntained hi your office memorandum, dated 
the 21st ultimo, calling for a report on the seeds and plants of the quinine
yielding cinchonas sent out by the Honourable Court in 1852, I have the· 
ho'no'ur to fofward a copy of a letter addressed by my predecessor, Dr. Falconer, 
to the Seeretary of the Medical Board, embodying all the information which 
exists in this office regarding the cinchona trees. . .. 

. · 2. I regret to say' that I have just beer). informed by Dr. Campbell, super
intendent of Darjeeling,. that the three cinchona trees there were killed by the 
c<>Id of last winter •. I h~ve the honour to forward a copy of Dr. Ca~pbell's. 

· communication to that effect in reply to a letter which I addressed to hi.Iil -on 
receipt of your memorandum. 

3. I fully concur with Dr. Royle and Dr. Falconer in beliedng that the 
climate bf the· Eastet<n Himalaya. ~vili be found well suhed to the growth of 
chichona, and I do hot think that the failure of the first attempt to introduce· 
this valuable plant ought in tlre least to deter us from further trial. 

4, i shall. communicate the loss of the cinchona plants at Darjeeling by t~e
first mail to. Dr. Royle', for the information of the Honourable Court, in the 
hope.that a further supply of young plants will be sent out as soon as possible· 
to renew the experiment. 

I have, &c. . . 
(signed) Thomas Thomson, Superintendent. 

Enclosure to No.9. 

From H. Falroner, Esq.; M.D.; Superintendent H. C. Botanic Garden, 
to J. ]}Jacpherson, Esq., Secretary, Medical Board, dated 9 April 1855. 

Sk · 
I HA;E the honour to acknowledge the receipt of your letter, dated the 19t?- ultimo, 

soliciting infonnation. for the· Medical Board, regarding cinchona plants w.htch. were 
received in the Botanic Garden from England; 1 shall reply to the Board's questiOns m the 
order in which they have been 'put. 

· 1. · The plants were brouo-ht to India overland, in a Ward's glazed case, under charge of 
Mr. Robert Fortune, who

0 
was then en route to China. The cases were transported 

across the desert without damage of any kind, although hurried along with the passen&.,ers. 

· 2. SeedS' 
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. , _2. Se~ds pf t9e C~nchona Calisaya of Dr.' "\Ve~dell~ who gathete.d th~m in Sout.h 
.America, :were procured by Dr. Royl~, and transmitted to the Botam~al Garden here,·, 
but althouo·h watched with the utmost care by the European head gardener, none of them 
s~owed th~ s~ghtest disposition .to germinate. ' 

• . 3. Only six plap.ts were d_espatched, of which :five .wer~ aliv~. They were ret3:ined in· 
the Botanic Garden thr~ugh the ho~ w~ather and. ramso m c~nservatory. cases, with t~e 
-object of propagating from .them. Tney bear prumng of al.l kmds very 11l, and. were m 
·consequence but very sparmgly '!ounded. The. b.uds surnved. fo~ a very)ong tlm~, but 
never struck root, an<i finally perished. TP.e ,orign;ml plants d1d not thnve well 1n tile 
Botanic Gflt.l:den, the clim9-te pf which is ~:q.ch tqo hot for .cinchona cqlcseya. 

· 4. The original surviving plants were sent to.Darjeeling, where three of them arrived alive.· 
Bu.t.the period o!trial ~a:~ been too--short,.and the plants were t~o :unf~vourably place~ to 

:admit of any decided op1mon. The expenment ou~ht to be tned With mqrc matermls, . 
. alJ,d a wiger :range of elev~tion than was :practicable ~P. this case. 

5. I submitted an opinion to Government about -four years .ago, tl;lat it :was ,fe~,tsible to 
grow cinchona successfully in Ind~a for roe.dical purposes, ;t:Qd ,I h~v~. seen )10 reason 1:1ince 
to alter that opinion. l,3ut the ex:periment must be conducted pp01;1 p. ,sufficiently large 
scale to admit of a full trial, and w1th a wide range of the different species ; cinchona cqn
clamonia is one of the species that promises most favourably. · • • 

6. The b~st infoqnation on the subject is CO,lltain,ed on it monograph on the g~nus 
Cinchona., by Dr. W edclell, who was depute4 by t}_le French Government to South America 
f?r the expr«;lSS. object. ! 

7. J encl·o .. se .an ~xtract from Dr. E,o.lyle's Mat~ria MeQ.ica, second edition, which con-
tains a good epitome of what is knowp. VP to the present momep.t. 

I 
i I:ha:ve, &.c. 
~si.gne.d) H. Falconer, M.D., Sp.perintendent. -

-No. 10.-

From the Government of India to the Honourable the Court of Directors of 
. the E~st India .Company:. 

,Honour~ble Sir~, : . Fort William, 2 June 1855. 
-:\V~TH ref~r~nce to.~he ;39th pat:~gr~ph of ~our Honourable Court's Despatch, 

No. 44, .~f 1853, d.at~d the 6.th .J.tlly~ we have the honour to transmit the 
. acc<;>mpanying corresponue~ce regarding the result of the. experiment for th~ 
introdq.ctipn of the pin.chona pl~nt i~to l~dia. The seed:~, are reported to have 
faile(i an<l .t}le plants to h~ve di~d. · 

2. Both Dr. Falcon~ and Dr. ·Thomson, the late and present superintendents 
of the Botanic ·Garden, .consider that the failure of the first exp~riment, which 
was -on a very small scale, should not deter. the Government from a se·cond ~n.~ 
more extensive trial, and they hold to the opinion that the climate of th~ 
EasteJ7:1 Himalayas is well suited to the growth of the plant. Under thes.e 
circumstances; and referring .to the interest attaching to the succes$fl\l ,intro
duction of the plant into India, we beg to recm;nmend the trial ()f a further 
·experiment, and on a larger scale than the last. 

-,No. 11 ... -,. 

We ha,ve,.&c. 
·(signed) J. A. Dorin. 

J. Low. 
J.P. Grant. 
B. Peacoclc. 

J~XTRACT, from D.r. Roy,le ,to. S~r /. C. ~Velvill, ,;K;. c. B., Secx:etm·y to .the O~:urt 
. of ,Dire.ctors of the .~ast 1lndift Company. 

To Government o~ 
Bet1gbJ, d11ted 
17 Aprill855 • 
From ditto, • 
No. 602, dated 
17 May; and en· 
closures. 

· e1r, · . .9 August. 18~5." 
!N the first place, E. W. Mali~, Esq:, ,H. ,ll.l\1:. Yice-Qpnsul at Bagota,_'ha~iflg Cincl10na plants 

wr1tte~ to me ;respecting his readine~s to. assist again ,in the ~ttempt .to intra- for India. 
· dute mto Indm the diffel'ept species pf . ~inchonfl,, yie~~jng .what,.are commonly 

118. · · A 4 · · · ~ called 
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called Peruvian barks, I have written him thP. enclosed, and forwarded a note. 
from Dr. Weddell, the highest authority we have on this subject. As it is 
seldom that any seeds or plants a.re obtained through the aid of consular· 

· agents, I think it the more desirable to take advantage of Mr. Mark's offer of 
his services, as all that is usually required of an individual on the spot is that. 
he should take a personal interest in the matter, and see that the instru~tions 
sent are caref~lly att~nded to. As . some expense may be incurred, though not . 
more than or1gmally contemplated, I have thought it proper to forward the. 
correspondence through you. I still continue to think that the successful. 
introduction into India of the cinchonas will be of great benefit not only to 
that country, but to the world in general, as there is great fear th~t the supply
from the original sources may become so much diminished as to be beyond tbe 
reach of the mass of those who require the aid of quinine. The Dutch Govern. 
ment continue to pursue active measures for establishing the culture of the 

· Cinchona Calisaya {the best species), and Dr. De Yry, the Dutch Commissioner· 
here, has been directed to inquire of me the result of the experiments making· 
in India. . . 

· 2. By a remarkable coincidence, to which I trust I mly refer, I had written 
thus far when a note from Dr. Thomson, Superintendent of the Botanic 
Garden at Calcutta, reached· -me, by which I regret much to learn that .. 
the Cinchona Calisaya sent out by the Court two years ago all died on their 
·removal to Darjeeling.· -The loss is, I fear, irremediable, as Dr. \Veddell informs 

, me that, without a special agent, he does not believe it possible to procure fresh
seeds or. plants. It ~s the more desirable, therefore, that the consuls at Bagota 
and at Guayaquil should be requested to repeat their efforts to send living plants. 
and carefully dried seeds of the best plants near those. localities. 

-No. 12.-

MEMORANDUM by Dr. Royle. 

East India House, 31 March 1856. 
THE accompanying letter from the Government of Bengal, dated 2d June,. 

1855, reports the failure both of the seeds and of the plants of the quinine
yielding cinchona, which had been sent out to Calcutta in consequence of the
former application. It further states that both Dr. Falconer and Dr. Thomson,. 
the late and the present superintendents of the Calcutta Botanic Gardens, con
sider that the failure of the small experiment should not deter from a 'second 
and more extensive trial; and they hold to the opinion that the climate of the 
Eastern Himalayas .is well suited to the growth of the plant. I myself continue 
of the same opinion as I have been for many years ; indeed~ recommended the
culture of these cinchonas in the above locality more than 20 years ago. 

But I would beg to observe that the experime:q.t which has failed was-. 
never intended to be the sole, or, indeed, principal one, but rather auxiliary 
~~ , 

\Vhen the· original proposal arrived for the ip.troduction of the true quinine
yielding cinchona into the Eastern Himalayas, I wrote a memorandum, recom
mending, in consequence of the difficulties of the undertaking and the jealousy· 
of the local governments, that a person who had other objects of a similar kirid. 
in view shou1d be employed, and as the Horticultural Society of London pro
. posed sending a plant collector to the American mountains, I suggested tha~ he 
might be well employed in introducing the seeds and plants of t~1e desired. 
cinchonas at the same time. As the proposal was not approved of, 1t was .n~t 
proceeded with. The Horticultural Society's plant collector, Mr. Bott~n. lS · 
now on his return from the mountains of Mexico, and I know of no smtable 
person at present who could be recommended 'for employment. . . 

In order to endeavour to get ·some seeds and plants of these cmcho~as 
through Her Majesty's Consuls, I wrote the second of the accompanymg 
papers; and the results which had been obtained were reported in my lette.r 
dated 4th January 1854, .which amounted only to Mr. Mark having been 
unable to bring with him alive the cinchona plants, which he had collected ~t 
Bagota, while 1\ir. Cope from Guayaquil sent some young plants and seeds.ul' 

. w~ 



OF THE CHINCHONA PLANT INTO INDIA.· 9 

w~t moss, and packed up in a box. The~e, as might be expected, did not 
vegetate. On this occasion I applied for 50 l., to be advanced ~o l\Ir. Bollaert, 
who was being dispatched from this country to the American coa..'it, in order 
that he might, if possible, get some cinchona seeds ; hut he left the country 
before I had an opportunity of making arrangements with him. 

The experiment which was made was a small one; it consisted of a rew 
plants which I was able to obtain from the Botanic Gardens of Kew, of Edin
burgh, and ?f the Horticultural Society a~ Chiswic~; and the ~eed_s were ... some 
old ones IVhich had been collected .by Dr. \Veddell, m one of his tnps to South 
America, and from whom the first seeds had been obtained from which the 
above plants had been grdwn in the Botanic Garden, proving that the seeds, 
if carefully gathered and dried, would retain their vegetative properties suffi
ciently long to grow when sown in this country, perhaps also even when sent to 
India. 

Though I do not know at present of any method which is likely to succeed 
in getting the best kind of yellow bark, that is, the calisaya, from Bolivia, 
there are two or three species which are very valuable for medicinal purposes, 
in the neighbourhood o( Quito and,Loxa; and I have· lately learnt that there is 
a gentleman at present in Quito (Dr. Jamieson) who employs himself at his 
leisure in collecting seeds and dried plants for his scientific friends in Europe. 
I believe his services might be obtained; and if I was authorised to write to 
him, to -enable him to incur some expense, say about 50 l., and say that an 
equal sum shall be given to him or:i the successful execution of the Commission 
with which he should. be charged, I shall be disposed to think that considerable 
quantities of the seeds of the sp

1
ecies of cinchona common in that part of 

America might be certainly secur~d. 
(signed) J. F. Royle~ M.D. 

--+-No. 13. -

ExTRACT. 

From the Governor of India to the Honourable the Court of Directors of the 
· - East India Company. 

Honourable Sirs, 10 November 1856. 
INcontinuation of our Letter, No. 40 of 1855, dated the 2d June, respect

ing the experimental.introduction of the quinine-yieldino· cinchona tree of 
S?ut~ .l\me~ca in~o India, we have the honour to transmit fgr your Honourable 
Courts consideration the accompanying copy of a Minute by the Governor 
General, dated the 20th ultimo. 

2. 'Ve earnestly recommend this subject to your Honourable Court's early 
and careful attention; and we hope to be made acquainted with the views of 
your Honourabl~ Court on the proposals made in the Minute, and with the 
!Dea~u.res it may be determi~ed to. t~ke in consequence, in order that timely 
mqumes may be completed m India, as to the sites on which the plants, when 
received, may best be cultivated. 

Enclosure to No. 13. .. ' 

MurorE by the Governor General, concurred in by the Members of Government; 
dated 20 October 1856. · 

Tn~s important subject engaged the attention of the Government of India on the repre~ Introduction of 
~entation of the Agricultural Society, made to the Government of Ben(J'al' in 1852 • and the cinchona tree 
m dol sequence of a communication made to the Honourable Court of D~ctors, som~ seed of South America 
an Pants w~re procured, and sent out to India. into India. 

The expenment unfortunately failed, the seeds having in no instance germinated nnJ 
Bnly fi_ve plants having. reached Calctltta alive. These last, after 4aving been kept ~t the 

b ot;l-.mcal Gardens dunn~ a rainy season, were sent to Darjeelin(J', where they were killed 
Y ~·e cold of the followmg winter. . 0 

- . • 
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In 1855 the :Medical Board took up the question again; but their report by some 
accident not having been reQeived, a duplicate has been called for, and at the same time 
the .Agricultural Society have ao_-ain addressed the Government. 
Th~ proposa~s of the. Med~cal Board and of the .Agric~ltural Society are, first, that the 

expenment of mtroducmg cmchonn. plants should be tned upon an extensive scale with 
sever~l SJ.!ecies of 'the plants, and in many parts .of the co:nntry, especially in the' Neil
gherries, 1n the range to the east of Sylhet, at Ch1ttagong, m the Tenasserim Provinces 
and in the neighbourhood of Darjeeling. . ' 

That ~n establishment under the ord~r.s of a person p::operly qualified be deputed to 
cQllect cmchona plants of the best spemes (the seeds bemg· too delicate to survive the 
voyage)., and to despatch them in. "!V' ard'~ cases " from Trinidad or Demerara direct to 
Calcutta and :Madras, soas to arnve m Ind1a not later than November. · 

That officers possessing the requisite botanical and geological knowledO'e should be 
deputed to inquire as to the sites best calculated to receive the pla:nts ; that these officers 
duly supplied with all aids and appliances, should receive the plants upon arrival, ana 

. convey them to the selected spots. 
1 

That considerable reward should be offered to native gardeners employed, under th~se 
~:>:fficers, to encourage them to attend to the plants with the necessary assiduity. 

I submit that the substance of these proposals should be recommended to the favourable 
. consideration of the Honourable Court. The supply of South .American cinchona is 
actually threatened with extiliction ; the consequences of the loss of this most valuable 
febrifuge would be most lamentable, and the experiment,. if successful, would introduce 

. into India an article which would .be largely exported, and would be the ·source of a con-
siderable revenue. · 
~. ·The experiment already tried affords no sort of criterion as to the possibility of a suc
cessful introrluction of the cinchona into'India. 
~e plants appear· to have received precisely that treatment which would make their 

growth impossible, having first been subjected to the heat and moisture of BenO'al, and 
then transferred to the cold climate of Darjeeling, without, as it would seem, having been 
placed at the latter place under competent care . 

. The. experiment, carried out in the manner proposed, will be costly ; but it is shown in 
these papers that in five yea-rs the Government of India has expended nearly 54,000 l. in 
quinine and cinchona bark, and therefore I believe that success will be well worth the 
cost; and looking to the political condition of the countries in which the plants are to be 
found, I doubt whether they can be surely procured in any other way. 

There is good reason to hope that the cinchona ·may thrive in India. The reasons of 
this are fully: set forth in the letters of the Medical Board and of the Agricultural and 
HorticultUral Society; moreover, the opinions of all the gentlemen who have given their 
attention to the subject are the. same, not only as to the desirableness of introducing the 
cinchona, but as to the possibilitv of so doing. · . . . 
. under these circumstances, and considering the incalculable benefits to be derived from 

having a native supply of thl.s most valuable medicine at hand, I am of opinion that the 
experiment as proposed should be fairly tried, and that the Honourable Court should be 
moved at once to send a properly qualified collector to South America, to collect and 
bling to India the best species of cinchona. 

It is probable that the person so employed might conveni~ntly take advantage of 
~migrant vessels returning from Demerara and Trinidad to Madras and Calcutta. As the 
mission to South America will occU})Y some time, I do not propose that any steps should 
be taken towards ascertaining the s1tes in this country best suited to the plants, until the 
Honourable Court shall have expressed their views upon the present proposal. 

It is some incentive to the measure that the Dutch Government have already adopted 
it in Java, wliere after a considerable loss in plants it is reported to promise success. 

The plants were received in Java in 1854; and I propose that the Resident at Singa
pore be directed to address the Governor General of Batavia, with the view of obtaining 
from his Excellency any information or suggestions which the recent experience of the 
authorities in that island may enable them to offer, both as to the .parts in South America 
where the best plants should be sought, and as to their c~ture in the East. 

20 October 185E 

23 ·october 1856. 

2 November 1856. 

5 N ovember-1856. 

We quite agree. 

{signed) 

(signed) Canning. 

J. A .. Dorin. 

;f. P. G1iant. 

B. Peacock. 
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-No. 14.-

From H. Piddington, Esq., to C. Beadon, Esq., Secretary to the Government 
· of India. · 

Sir, 24 November 1856. 
· I.~EARNING from the public papers that the Government is desirous of intro

ducing the cinchona bark tree into India, I beg ·respectfully to submit in aiel of 
its efforts the accompanying memorandum, from the which his Lordship will 
perceive that there are important considerations to _be kept in view besides the 
mere obtaining of plants or seeds, and that the neglect of one of the~e may 
have been the cause of the failure of the plants brought out by Mr. Fortune, 
'and sent to Darjeeling. A glance at the accompanying memorandum in aid of 
tlie introduction of the Carolina rice will satisfy his Lordship that these subjects 
are not unfamiliar to me. 

2. It would seem also that the Government is not aware that the extrnct of 
the. " golunchee," .a common hedge and forest pl.ant all over India and the 
Eastern Islands, is, for natives, if not a C!omplete substitute for quinine, some
thing \'ery near to it, and for Europeans it is certainly a very powerful adjunct, 
so that I have no hesitation in saying, and this on the authority of many 
medical friends, that at least one-half of all the quinine now expended in India 
tither by the Government or py private individuals, might be economised at a 
very moderate charge. 

3. It is not here the place to e;nter further into the merits of this invaluable 
extract, which is well known . to scientific members of the profession; but I 
may mention that, about two ·years ·ago, it was brought to the notice of 
Government and of the public as a discovery by a medical officer and a super
intending surgeon in the North '\Vest F'rovinces, who were evidently ignorant 
of my previous researches of 1826 to 1828. I shall willingly furnish further 
details and references regarding·· this valuable medicine, which has been so 
strangely neglected of late years, if desired. 

4. It will be, perhaps, some excuse to his Lordship for intruding my views 
on this matter to say that I have long taken a deep interest in it. I procured 
t:eed of the best cinchona from Cuba as far back as 1828, which unfortunately 
did not germinate. I have constantly kept the object in view, and I should 
probably have obtained plants through the Admiralty had Lord Auckland 
live~. I have given more chemical research than I like to speak of, and, per-

. haps, more expense .than my poor means justified, for 30 years, to this one 
great question of htlmanity for India, the placing of a bottle of a cheap febri~ 
fuge of some kind withiu the reach of the means of the poorest ryot ; and that, 
finally, I have now in my hands a new preparation from a common Indian 
plant which can be prepared at a very cht.:ap rate, and may I hope fulfil this 
great object, as a medical friend. speaks favourably of it so far. ~ 

I beg to place at his Lordship's disposal a small specimen of the rocky soil 
of the cinchona alluded to in my memorandum, as also for his satisfaction a 
sm~ll bottle of my new bitter vegetable salt, " Indianine." 

I have, &c .• 
Calcutta, 24 November 1856. (signed) H. Piddington. 

Enclosure to No. 14. 

'.ME?riORANDUllt to aid .in the IIJ.troduction and successful Cultivation of the Quiniferous 
Cinchona Plants in India, by Henry Piddington. 

. Calcutta, 24 November 1856. 
~· ~Tis quite unnecessary to dissert here at length upon the impcrati\'C necessity of 

a~tentw~ to the three great requisites for the successful acclimation and profitable product 
of every vegetable production; every forester, nurseryman, and herbalist knows that, from 
the oah of ,Sussex, and the pines of Araucaria and the Jura, to the tobacco of Virginia 
a.nd ~uba, and the mint and lavender of the Surrey. druggists' .garde?s, soil, climate, and 
t5Ituatwn EO govern growth and produce that defiCiency or failure, many of these three 
re•iui:;ites entails deficiency or failur~ in the growth or production of t~e plant. • 

1 J 8. B 2 2. But 
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2. But I have seen with reO'ret by the papers now published, that when the precious 
c~chona plants brought by ~r. ~ortune were. received the~ were all sent to Daijeeling; 
clunate alone, and perhaps Situation as to dramage, &c. bemg apparently considered but 
the question of soil utterly neglected. · · ' 

3. For we pe~fe?tly w~ll know ~ere (better, perhaps, ev~n. than. in Europe where the 
labours of the Asiatic Society are little known) what the soilm which the cinchona of one 
part of Peru grows is composed of; for in 1831 I published the following short paper 
which I copy' here; it will be found in the "Gleanings in Science," voL iii. p. 28 as part 
of ~e researches of the Physical Class of the .Asiatic Society. · ' 

. On .. the Soil in which the Cinchona thrives.-By H. Piddington, Esq. 

(~ead before the Physical Class of the Asiatic Society.) 

· In examining a collection of minc;lrals from Peru, which had been sent to our worthy 
Vice-President, I found the following labei to one of the specimens:-

"No. 76. Piedra que ~!3 encuentra en las margenes de Guallaza, Cerro de San Cristoval 
legua y media N. al S. de altura considerable. La falda del este no tiene un solo arboi 
de ·quina y la opuesta esta cupierta; se cria en esta classe de piedra que esta cubierta 
con hojas del mismo arbol con un espesura de f." 

.. . TRANSLATION~ 

" Rock found in the neighbourhood of Guallaza; Sierra of San Cristoval, a league and 
a-half from N. to S., and of considerable altitude. The western slope has not a sinO'le bark 
tree (cinchona), and the opposite side is co.vered with them. They grow in this sort'of rock, 
which is covered with their leaves to the depth of three-quarters of a yard." 

L~oking to the· probability that this valuable tree may one day become an article of 
culture both in India and .Australia, perhaps even in Europe, it appeared probable that an 
analysis of the rock might, with prorriety, occupy a space in the Society's records. 

It proved to be, upon examination, a decomposing granular dolomite, the exterior of 
which. was friable, while the interior was perfectly-compact. 

100 Grains were found to consist of water · 
Siliceous matter, with some trace of ngetable matter (from the 

outside) , 
Carbonate of lime 

· Carbonate of magnesia -· 
Lo~ - - - -

REMARKS. 

2•06 

0•62 
46•00 
51•00 
0•32 

100·00 

In a mineralogical -point of view it is remarkable that the proportion of carbonate of 
magnesia far exceeds that found in those analysed in Europe, which are published in 
Jameson; but it is a singular physical fact that the cinchona, the most valuable medical 
prQ..duct of the vegetable kingdom, is found to :flourish on a soil so utterly destructive 
to every other useful rroduct that we are acquainted· with; a beautiful instance added 
to those which science Is hourly disclosing of the beneficent economy of the universe. 

I send a small specimen of the rock, the disintegration of which, we can see, would 
easily form a soil in which, as described on the label, small trees like the cinchona could 
grow. Geologically, nothing is easier than, to explain how the soil in one side of a hill or 
mountain may be quite different f!om that on'the other. · 

4. We do not, it is true, learn from this analysis whether it be the lime or the magnesia, 
Or both, which are essential to the growth of the tree, or to the quantity of quinine _P~O
_!luced,' It may be that it simply requires lime, when any calcareous soil would smt It, 
but it may also require both; at all events, the soil of Darjeeling, where limestone is 
unknown (except a very small concretionary deposit of which I examined a specimen in 

, 1842) does not seem to me to have been that which would have best suited the plant, 
while t':be calcareous hills of Sylhet and 'Cachar would at least afford it plenty of lime.· 

5. All that is clearly shown then is, I submit, that we want accurate information. on 
this most essential question, to guide us ; and from all one can glean from books, and from 
what I have learned from _South .American Spaniards, I should say too that ~e apparently · 
capricious ~owths of the cinchona groves and forests, seem to be much like our own 
tea .tracts m Assum and. Cachar. Soil may be the essential element for its successfuf 
thriving ;• climate cannot differ to the extent of making an abundant growth in one pla~e 
and a total absence of the trees at a few miles of distance from it, while soil may do this 
eve~here. r 

6. I submit 
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6. I submit then respectfully, for the c~nsideration of Government, whether the agent 
whom it is proposed to send ~hould not be mstructed as follows :-

(a ) To collect with the plants specimens of the soils in which the trees grow (taken 
· Ttt a 'root deep, near their roots) as also of all the rocks and even loose stones about 

them. · 
(b.) To obtain ~11 the information.he possibly can regarding climate. . 
(c.) To note with care the sit!lations of the grove~ ~f the tree~, ~s their !l~pects, and 

whether on the sides of hills or m level places, and 1f m dry or mmst locaht1es; for as 
the barks differ so much it may be that some of the varieties prefer a moist soil to a 
dry o'be. 

( d ) That if possible, a few mule-loads of the soit should be brou<Yht down with . 
the plants, s~ as to fill the Ward's case~ with it. If these .are use~, al!-d if a few seeds 
are sown between the plants, there 1s a chance of therr ge~mm~tmg also on the 
voyage, which would at least supply the place of the plants wh1ch die. 

(signed) H. Piddington. . 

-No. 15.-

<>m the Med.ical Board to the Hon. J. A. Dorin, Esq., President in Council; 
datecl I<'ort vVilliam, 9 June 1855. 

\.lonourable Sir, · . 
· THE entire correspondence being now before us, and the subject being one 

of very high importance, we beg leave to submit to your Honor's attention a 
brief report upon an attemP,t which has recently been made to introduce the 
cultivation of. the cinchona tree into this Presidency. 

2. It was long· since held by Dr. Forbes Royle, that the introduction of the In his work on 
cinchonas into this country was highly desirable, and that the experiment would the produrtive 
doubtless succeed in the N eilgherries. resources oflndia. 

3. In September 1850, Mr. John Grant, then holding the appointment of 
apothecary, Honourable East India Company, addressed a communication to N 97 f 13 Sep
this Board, in wpich, after insisting very strongly upon the danger of a failure te;:;ber ~8f>O. 
of the cinchona supply in America, under the an:nually increasing d~mands for 
the medicinal bark from nearly all parts of the world, the writer suggested, that 
to obviate such risk it would be expedient to introduce varieties of the cin-
chonacere into India, where the steep .declivities of the spurs of the Himalaya, 
&c. form promising l<?calities) where they would in all probability thrive well. 

4. In H~52, the sec~etary to the Agri-horticultural Society addressed a letter 
to the Government of Bengal, forwarding a copy of a valuable paper upon 23 February 1852. 
the introduction into India of the quinine-yielding cinchonas of South America, 
with the Society's respectful request that the most Noble the Governor of 
Bengal would be pleased to give· the suggestions which it embodied the 
consideration which, they submitted, the importance of the subject deserved. 
In his subsequent communication upon the subject with the Home Depart- N 44 ... ofthe 
mep.t, his Lordship strongly supported the proposals of Dr. Falconer, and ~t~·l\Ia~·ch 1852. 
pointed to the attention of the Government of India the Medical Board's lately · 
printed report on the treatment of •fever, as showing the deficiency in the 
market of the supply of quinine, and the increased consumption of it which may 
be expected, at least in India. · 

5. The result of this correspondence was a communication from the Home 
Department to the address of the Secretary to the Govex:nment of Bengal, No. 289 ofthe 
anuouncing that the proposal of deputing a qualified person from England to 27th March 1852. 
South America to procure seeds and young plants of the best species would be · . 
submitted to the Honourable the Court of Directors with the favourable recom-
mendation of the Governor General in. Council. 

6. Early in the present year a valuable essay on the introduction of the 
cinchona trees into India was forwarded to us by. Assistant Surgeon Thoma~ 
Anderson, M.D., r.R.S.E. It will be found that the views entertained on. this 
subject by Dr. Anderson mainly agree with those held by Dr. Royle, Mr. Grant, 
and Dr. Falconer. . . · ~ · 

• 
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7. Previous to the departure of the last-named officer for Eng; land, we com
municated with him, requesting that he would furnish us wi'th information 
respecting a supply of cinchona plant which we understood had been received 
at the Botani~al Gardens some time previously. In his reply we were informed 
that the plants were brought to India overland in a '\Yard's glazed case, under 
charge of 1\Ir. Robert Fortune. They were transported across the desert 
without damage of any kind. 

8. The seeds of the Cinchona Calisaya, a highly valuable species of yellow bark, 
•Dr. Weddell was containir;g a large proportion of quinine, although gathered by Dr. \Veddell,* 
deputed by the and forwarded by Dr. Royle, and therefore obtained under the most favourable 
French Govern- circumstances, showed not the slightest disposition to germinate, althouo-h 
m.Ament ~0 So~ththth ·watched with the utmost care by the European head gardener. 

0 

enca WI e · . 
exp~ obJect of 9. Only six plants were dispatched, of which five were alive,, they were retained 
optaininela~mformha- . in the Botanical Garden through the hot weather and rains in conservatory 
iionr tivetot e Th b · ·n -..l • b · cinchonacere. cases. ey ore p:umng v~ry 1 '· auu were m consequence ut very sparmgly 

No. 248, of 
30 Aprill855. 

wounded. The cut.tmg sum ved for a very long time, but never struck root, 
and finally perished. The original plants did not thrive well in the Botanical 
Garden, the climate of which Dr. Falconer considered to be too hot for Cinchona 
Calisaya. 

10. The miginnl surviving ·plants were sent to Darjeeling, ,,·here three of 
them arrived alive. 

11. Upon ~~ceipt of the above information, we requested that the Superin
tendent of Darjeeling would furnish us with information regarding the condition 
'of the three cinchona trees which reached that station in sr,fety. In his reply, 
Dr. A. Campbell states that all the cinchona trees were killed by the cold of 
last winter, and sugge£-ts that in any future trial at Darjeeling, the trees should 
not, he thinks, be planted at an eleration of more than 2,COO.feet. 

12. Unsuccessful as this experiment has proved, we would venture to submit 
that, considering the very limite4 scale upon which it was tried, and the 
now perfectly obvious causes of the failure which attended it, its result has 
bv no means leRsened our faith in the possibility of introducing the cinchona 
tree.into India. · · 

13. "\Vben it is recollected that Dr. Weddell discovered the Cinchona 
Calisaya. vielding t11e in'f'aluable yellow bark of English commerce, flourishing 
abundanti~ in the cinchona regions of Bolivia and a part of Peru belween 
19° and ; 3° of south latitude, and that the corresponding parallels of the 
Ea~tern. hemisphere include the Neilgherries and that great c~ain of hills 
which extends from l\funeepore to Cape Negruis, man_): of whose rocky peaks 
and platforms rise to an elevation of at least 5,000 feet. '\Vhen, further, it is 

· borne ~ mind that the coffee, a plant nearly allied to the cinchona, is appa
rently indigenous to a portion of the latter range ; that, as shown by Dr. 
Falconer two trees, very nearly allied to the true barks, tl.te Hymenodictyon 
e.t·celsum and the Lticalia gratissima, are native in India, the latter growing 
abundantly in Sylhet, at t?e foot of the Kasia Hills. And . also when . it 

:wild c_o:ffee grows abundantly in the Chittagong lS recollected that. the ro.c~y nature of the soils 
Hills; this fact was noticed by Sir W. Jones not many and the hygrometric condition of the atmosphere 
years after the establisbmen~ of the English Factory in many of those situations appear very closely 
there. It may have be~n mtrodut".ed by the. Portu~ to approach those of the tracts in which the 
guese, but we have no evtdence of the fact. It 18, how- • h h . b · 1 . b 
ever, sufficiently evident that the shrub is capable of cmc onacere t nve .~st, 1t can sca~ce J • e 
reaching its highest perfection in that soil The cui- doubted that the experiment under cons1derat10n 
tivi-t;ed coffee of Chitta gong is, we believe, of excellent might be tried again with every prospect of 
quahty. · · · success. -

• 
14. 'Ve would especially beg leave to insist upon the fact that when intro

duced into this country the plants were kept in Bengal during the. ho~ season, 
and the rai.ns, and that although doubtless carefully tended at Dar.J~elmg, they 
do not appear "to have remained under the care of a professed. botamst, at that 

Xc..te.-Dr. Falconer, in his remarks upon the ch- place, where, weakened by cuttmg an~- by pr~
mates in which the cinchonacere thrive, observe, that vious detention in a hot and close chmate, m 
" the same ~peci.eg, of ci?chona is said to be so much which all plants of their species must nrcessarily 
affected by s1~ation and mcrease of temperature, ~s to d t · te the • were almost ine·ritably destroyed 
alter the hab1t of the tree, and produce -an entirely be enh ora ld' J ~ 
different quality of bark; low &.nd hot valleys dete- Y t e co · 
riorating its virtues so greatly, that it is rejected by 
tl1e merchants as unfh for commerce." 15. The 
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15. The steps which we would now venture tosuggest for adoption by the 
Government, are the following :- , 

l3t. That the experiment of introducing the cinchonacere. into India should 
be tried upon an extensive scale, with ·several species of the plant, and 
in many parts of the country, but especially in the Neilgherries, in the range 
to the east of Sylhet, Chittagong, and the Tenasserim Provinces, and in various 
localities around Darjeeling. 

That an establishment under the .orders of a person properly qualified be 
deputed .to collect cinchona plants of the best species (the seeds appearing to 
be too delicate to survive the Toyage), and to despatch them in \Vard's cases, 
duly tended ; not as was done in the first experiment via Europe and the over· 
land route, but as was originally recommended by Dr. Falconer, from Trinidad 
or Demerara direct to Calcutta and Madras, care being taken that they should 
not arrive in India later than the month of November. 

2nd. That officers possessing the requisite botanical and geological knowledge 
should be deputed to inquire into those sites in the above localities which 
appear to be best ca~culated to receive the plants. . That these officers being 
liberally furnished with the necessary aid and appliances, should receive the 
plants upon their arrival in India, and convey them forthwith to the spots pre-
pared for their reception. · 

That considerable rewards should be offered to the native gardeners employed 
under these officers, with a view to encourage them to attend to the plants with 
the necessary assiduity.· 

' 
16. At the present stage of this inquiry, it is almost needless that we should 

insist upon the' advantages which would result from the success of such an 
experiment. The' fact that in th·e :five years 1849-53, nearly 54,000 t. were 
expended by the Honourable East India Company upon quinine and cinchona 
bark in the three Presidencies of India is, we would urge, of far less imperative 
import than the well-established certainty that the failure, and possibly the 
extinction of the South America cinchona supply is actually threatened, and 
that India is the only other country in the world which appears to afford a fitting 
habitat for the cinchonacere. ' -

We have, &c. 
(signed) G. G. Spilshury, Physician General. 

C. Renny, Surgeon Genr.ral. 
J. B. Clapper/on, Inspector General. 

(True copy.) 
(signed) Norman Chevers, 

Secretary :Medical Board. 

----------------------
-No. 16.-

REPORT by Dr. jl_oyle on the Introduction into India of the Quinine-yielding 
· Cint:!honas, and of the means which have hitherto been adopted for the 
-purpose. · 

East India House, March 1857. 
THE almost h1appreciable value of the cinchona, commonly called Peruvian 

bark, especially since the separation from them of the health and strength
restoring quinine and other alkalis is universally acknowledged. Hence it 
becomes a duty to humanity, not only to l\eep up but even. to increase the 
supply of 'the cinchona trees which yield such valuable IJarks. The great diffi
culty is to find a suitable climate in a mountainous region for their healthy 
growth. Two Governors General, and the Government of Bengal, and the 
Medical Board on two occasions, the. Agri-horticultural Society, and several 
medical officers, have recommended the introduction of cinchonas into suitable 
situati~ns in India. Successive superintendents of the Honourable Company's 
Botamc Gardens in India have been of opinion that there is every probability 
of their successful cultivation in the Eastern Himalayas, that' is, in the moun
tainous regions about Assam, and to the eastward of Silhet, also on the sides 
of the Neilgherries; probably also in parts of the Malabar coast. 

I 18. B 4 . I was 
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I was myself, I believe, the first person to recommend the introduction of the 
true ~inchona into India, and this~ as long. ::ince. as the y~ar 1 835, in my work 
on Himalayan botany. Thus, when treatmg of the family of plants to which 
the cinchonas bdong, I inferred, from a comparison of the soil and climate with 
the geographical distrilmtion of cinchonaceous plants, that the quinine-yieldinoo 
cinchonas might be cultivated on the slopes of the Neilgherries and of th~ 
Southern Himalayas, in the same way that I had inferred that the China tP.a 
plant might be successfully cultivated in the Northern Himalaya:!!. 

Again, in the year 1847, when Mr. Blackwood, of Lima, offered throuo-h the 
Foreign Office to introduee the true cochi.neal insect and plant into I~dia, I 
recommended that he should at the same tlme endeavour to introduce some of 
the cinchonas. This year he has again offered to introduce the cochineal 
insect into India, and has given some informatiol) about the cinchonas but 
much more is known about them than Mr. B. seems to be aware of. ' 
. ·In ~he year 1852, Dr. Falconer, superintende~t of the Honourable Compa~y's 
Botamc Garden at Calcutta, wrote a paper which. was read before the Agri
h,orticultu~al Society of Calcutta, and which was subseq~ently brought by them 

·. to the notice of the Most Noble the Governor of Bengal.· In that paper Dr. Fal
coner strongly advocated the introduction of the cinchonas, and stated: ';Dr. 
Royle has entertained the subject already, and I entirely concur in the· opinion 
expressed by him, that the best situations for a trial are presented by the 
Khasya Hills, the mountains behihd Chittagong and hilly parts of Upper A"ssam. 
The experiment, he continues, might also be extended to the hilly tracts around 
Darjeeling .. The Neilgh_erries and the higher elevations of the Western Ghats 
appear to offer _the most promising situations for Southern India. From the 
difficulties of the undertaking, and the little success that bad attended the 
various endeavours to introduce cinchona plants into Europe, he recommended 
that an intelligent arid qualified gardening collector should be deputed for a 
'1ouple of years to the mountains of South America, for the purpose of exploring 
the cinchona ,forests, . a~d for procu.ring an ample· stock of young plants and 
seeds of all the best species. . · - · · 

When these· papers were referred to me, as I coincided in opinion, and 
thought the meas~re prpposerl. the best that could be devised, I recommended 
th,at it should be adopted, but with· a slight. variation. This, because the 

· Bolivian Government, within whose territories had been found the lJest kind of 
cinchona, or that called Calisaya, bad, as I expl:Jined, displayed considerable 
disinclination to the· extension of the commerce of bark,_ except at greatly 
enhanced prices~ I therefore thought that the gardening collector, deputed for 
the collection of cinchona plants arid seeds, should also aud ostensibly be 
employed in collecting other plants and seeds for the HO'fticultural or any other 
society, and thus di-vert attention from what would be his principal object; also 
that he should extend his inv-estigation from 10° N. to 20° of S. latitude, as 
u~eful and quinine-yielding cinchonas are· found about Santa Fe de, Bagota, 
pale, and probably other barks in the mountains near Loxa, with one of the red 
barks from the mountains near Lima, and the best yellow or Calisaya bark from: 
13olivia. . · 

As· the proposal for sending a gardening collector was. r:ot appro:ved of, and 
·it was suggested that endeavours should be made to obtam seeds and plants of 
the several useful cil\chonas by means of Her Majesty's Cons~ls, i~ the c~un· 
tries where these are known to grow, I therefore drew up detailed mstructwns 
·on the subject, as it was hopeless to obtain any useful results, unless the direc
tions to each Consul were of a specific nature. . 1 therefore pointed out the 
plants to which Her ~aje~ty's Consuls in New Granada, Equador, Peru, ~nd 
Bolivia, should respectively attend ; exports taking place from the ports of Car
thagena, Guayaquil, Payta, Lima, and Arica. Having corre.cte~ the nomen
clature of the species accordino- to the ·most recent investigatiOn, as of Dr. 
Weddell in Paiis and of Mr. Howard in this country, and pointed out the 
exact lo~allties i~ the several Consulates, where such particular species was 
found, I added the English and the provincial names of the several barks 
which they produced, and by which they were known in co~~erce. 

As I was at that time engaged in publishing the second editwn ?f my l\Ianual 
of Materia l\fedica, I had copies of the sheets referring to the cmchona barks 
struck off, and sent copies for each of the consuls. · 

Though not in the regular course of events it will probably be preferabl(l' to 
relate 
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relate in thi.s place the' results of these applications, though I have already 
done so in a great measure in my report, dated 3d January 1854. · 

Mr. E. Marks, who had been .acting British Consul General at Santa Fe de 
Bagota and who had been obliged: to visit this country on account of his health, 
endeav~ured to bring with him plants of two distinct species· of cinchona 
(probably C. Lancijotia, and C. Cordifolia), which were obtainable in that 
nei(Thbourhood. He wrote that he had had the plants for two months in his 
ho~se at Bagota, and had considerable tr?uble in trying to bring them down 
the mountait;J.s, and along the Magdalena R1ver, and on board of the steamers. 
He also ·wrote, " I believe that unless some experienced gardener, or botanical 
collector, be sent OUt to the COUntrieS producing ·the bark, there is but Yery 
little chance of getting any live plants from those countries." 

:Mr. Cope, Her Majesty's Consul in the State of Equator, wrote on the 31st 
October 1853, that he had transmitted to the Earl of Clarendon a box, con· 
taining plants of the yellow cinchona bark of Cuenca, and also plants, flowers, 
and seeds of the grey cinchona bark of Loxa (C. Condaminea). The plants 
and seeds had unfortunately been packed up in da~p moss, which though it 
might possibly have been useful to the former, was the worst kind of packing 
for the latter. I sent the box and its contents to the gardens of the Horti .. 
cultural Society on the 23d January 1854, and was sorry to observe that the 
plantsseemed dead, and the seeds so damp, that there was little hope of their 
being alive. Mr. Gordon, the head gardener, in the Society's Gardens, 
reported that "the seeds were unripe when gathered, and dead when re·ceived, 
the seedlings sent along with the seeds were dead, being quite dried up and 
very badly packed; no ski.ll could restore them." 

Mr. Sullivan, Her Majesty's Charge d'Affaires in Peru, wrote from Lima, 
that having 

1 
no means there of procuring seeds of cinchona plants. he had 

addressed himself to lVIr. Crompton, Her Majesty's Vice-Consul at Islay and 
Arica. 

Mr. Crompton \vrote from Islay, 18th October 1853, that having proceeded 
to ·Arequipa, he there found that ·'it would be impossible from· the jealousy of 
the5e people to accomplish a successful.result, if they conceived the British to 
be interested," except through the bark collectors employed in the interior, by 
the house of Gibbs & Co. He further wrote, that Mr. Stubbs, managing pa:rt .. 
ner of that house, had agreed to send a pe~son into the Montana to endeavour 
to get some seeds, but none have yet been !eceived. 

In reference to these experiments, it may be observed, that judging from the, 
e~perience of all others, who have hitherto attempted to get rare seeds and 
plants by the ~arne -agency, as much was done as could have been expected, 
though the result has been nil. 

But preceding these events, I was enabled to institute a small experiment 
with living cinchona plants, which I had hoped would have had a successful 

. issue. Knowing that Dr. Weddell, who has explored the southern cinchona 
regions, discovered the calisaya, or that species which yields the best yellow ' 
bark, aud that he had brought home seeds of this valuable species, which 
had germinated and produced young plants, both in France and in this country, 
I applied to, and obtained from the Botanic Gardens of Kew and Edinburgh, 
as. well as from the Horticultural Society six plants of the true cinchona 
calisaya. As Mr. Fortune was at that time proceeding by the overland route 
on his mission to China to obtain tea seeds and plants as well as manufactures, 
he was requested to take charge of these plants, which he himself packed into 
a small 'Vard's case. These w·ere conveyed by him along with the passengers 
of the mail of January 1854 across the desert, and five of the plants safely 
reached the Calcutta Botanic Garden, which was then under the superintendence 
of Dr. Falconer. Dr. Falconer, in his report da~ed 9th April 1855, states that 
the plants were retained in the Botanic Garden, throughout the 'hot weather 
and rains, in conservatory cases with the object of propagating from them. 
"It was however discovered there, as in the Horticultural Society's Garden 
here, that the plants bear pruning or cutting of any kind very ill, and were 
therefore no doubt injured by it. 'The buds,' Dr. F. continues, "survived for 
a very long time, but never struck root, and finally perished. 'The original 
plants did not thrive well in. the Botanic Gardeus,' they were sent to Darjeeling 
where three of them arrived alive." Dr. Campbell reported from that place 
op the 30th September 1855, "that all the plants were killed by the cold of 

11 S. C · last 
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last winter." · He therefore recommends that in every future trial, "the plants. 
·should not be taken to a higher elevation than 2,000 feet.'" But the eliO'ibility 
of a situation depends in a ·great measure upon the degree of warmth and 
moisture of climate, as well- as in protection fro~ other trees ; and no doubt 
. something also upon the soil. 

About the same time that these plants were sent to India, I obtained throuO'h 
.::Mr. Pentland some of the calisaya seed which Dr. 'Yeddell had collected eith

0
er 

in his first journey or in some subsequent occasion, but which I know he had 
had for some time in his possession. These seeds I sent to Dr. Falconer by 
whom they were sown in the Botanical Garden of Calcutta, but he wrote 'that 
"although watched ~th the ut~ost. ~are by t~e ~uropean head gardener, none 
..of them showed the -sl1ghtest disposition to germmate." From this it has been 
inferred in the present correspondence tliat it is useless to obtain seeds of these 
cinchonas, ari4 that reliance should be placed on plants only. These are no 
.doubt the most important, and should be obtained ; but it is a very erroneous 
inference to come to (from seeds of which nothing could have been known) 
that the seeds of the cinchonas are of no value. For the plants of C. Calisaya: 
which were at one time very numerous in hothouses in Europe, were all 
ebtained from seeds brought home, .by Dr. 'Yeddell. What is required, is that 
the seeds should be collected by a competent person wheri. ripe, then carefully 
dried and sent off in small. parcels by successive mails. Some should be sown 
on arrival in the 'Vest Indies, others in hothouses in this country, and the 
remainder sent on to· India. The great advantage would be that as they 
vegetated, a forest of cinchonas might be.raised from them in a comparatively 
short time. · 
. :Moreover, as I have already referred in my letter ·of the 29th March 1856, 
to the efforts of the Dutch Government to introduce cinchona plants into the 
mountains of. Java, it may be mentioned, as quoted from the Pharmaceutical 
Journal, for 1 April 1856, "A qualified careful person was sent to Peru, in 
order· to impo~ th~nce into Java, by way of the Pacific Ocean, a whole ship
load of plants and seeds. 1\f. Hasskarl was charged with the expedition, 
and before one year had elapsed arrived safely with his cargo in Java, 
where he found the seeds sent out by him viti Holland already in luxuriant 
growth." ; ·· ' 
·· Again, on 'the receipt of the despatch from th.e Government, dated 2d June, 
1855, respecting the unsuccessful result of the experiment made in the year 
1854, for the introduction of the quinine yielding cinchona plants into India, 
I recommended that a small sum. should be expended in employing Dr. 
Jamieson, who i~;; resident at Quito, in obtaining seeds of some valuable species, 
which are to be met with in the neighbourhood of Quito and Loxa. A sum of 
50 l. was in consequence authorised for this purpose, with a promise of a 
further sum in case of success. I have not yet obtained any seeds from Dr. 
Jamieson, nor, indeed; have I heard from him in reply, but as the seeds are ripe 
.in April and .May, it is probable that some will shortly be sent, as he has 
.written to the council of the Horticultural' Society, who wrote to him for a 
more general supply, that he was going to send seeds to this country. I have 
.no doubt,_ therefore, that I shall soon receive some, as Dr. J. is in the habit of 
.supplying others with seeds and dried plants. · 
. In addition to this source, I hope to obtain seeds of some of tl)e useful 

.species of cinchona through other channels, that is, through some of the large 
-consumers of bark; of these, Mr. Howard, who is the largest manufacturer of 
-quinine in this country, and the person who is probably better acquainted than 
any one else with all the different kinds of bark known in European commerce, 
has entered warmly into the project, and has written to his managing agent in 
South America to obtain seeds of the best kinds in his neighbourhood. Another 
·consumer of bark has engaged, though not directly with me, to use. his best 
.efforts in obtaining seeds of the species common in the district where h1s agents 
are employed. In both cases as in that of Dr. Jamieson, I have offered to pay 
the expenses that ar.e incurred in obtaining such seeds, which will probably not 
.amount~ to any large sum. . . . . . . 

The foregoing arrangements for obtaining seeds of the qumme y1eldmg em
.chonas, all depend upon the exertions of agents who may or may not second 
the proposals of their principals, and with all it must occupy a \ery subordinate 
place. Besides that thev themselves would have to employ other agents .to 

• c~~t 
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·collect the seeds, as they seldom if ever proceed into the bark forests. '\\i e 
cannot, therefore, rely upon getting any large quantities of good seed, though 
I consider it probable that we shall obtain some. The subject is yet of such 
great importance, both in an economical and philanthropic point of vie~v, tha~ 
every exertion should be made to ensure its accomplishment. I, therefore, 

·. consider that it is essential to employ a special· agent or gardening collector as 
recommended· by the Government of l~dia; and_ I think that his ostensible 
object ~ho1,1ld be, that of making a geueral collection either for the gardens of 
India or of this country, while his special directions should be to keep as much 
as possible in the vicinity of the mountain tracts,. along whi~h the valuable 
cinchonas are known to grow. For instance, he might take what is compara
tively an easy course, that is, by the steamer up the 1\f agdalena, and first col
lect seeds and plants of the cinchonas near St. Fe de Bagota, and then proceed 

, back or across· to Payta, Quito, and the neighbourhood of Loxa, near all which 
· several valuable kinds of cinchona are produced. The greater the number of 

species obtained, as well as the greater the extent of country over which the 
seeds are collected, the greater is the probability of success in finding soils and 
climates in the mountainous regions of India for the successful culture of some 
at least, if not of all, the 8pecies of useful cinchonas. The most valuable species 
of all, that is· the cinchona calisaya, is unfortunately not only the most inacces
sible, but also that which appears to have a more limited range of distribution, 
and to require a more peculiar climate. The attempts to obtain it by the 
special agent might be deferred to the second season, as there would be ample 
occupation for any one in obtaining seeds and plants of the other useful species 
in the first season. I do not more particularly refer to all these; or the locali
ties where they are to be found, as they are detailed in the memorandum which 
I drew up for the use of the several consuls ; but further instructions will 

, require to be prepared in case of a special agent being appointed. 
The kind of person best suited to accomplish successfully the object in view, 

is a gardening collector, -that is, a gardener who has oeen sufficiently accus
tomed to plants to be able to distinguish those he is in search of, and who has 
also had sufficient experience in the collecting and drying of seeds, as well as 
in the transplanting of young plar>:ts, as to insure their safe carriage; say, in 
the first instance, to the Government Botanic Garden in the West Indies, until 
he himself could bring the last supplies to this country, or if thought desir
able, take them to India and see them planted in the very mountains where 
they are to grow. Such a person, and well qualified for the purpose, may· be 
obtained for 200 l. or 250 l. a year, and the travelling and other expenses would 
probably require as much more ; the total of the whole being only about a 
fourth of the !;Um now spent yearly in the pu_rchase of quinine by the Indian 
Government; but the quantity{ of which, as well as of the other cinchona 
alkaJis, might very beneficially be increased in consumption, as nothing is so 
safe and has so powerful a control over all Indian fevers. If, on the other 
h::'-nd, we contemplate the possibility, nay probability of diminishing supplies of 
cmchona bark, wl1en the more remote forests have been cleared, as the easily 
accessible forests have already been, C'\'ery feeling. of policy as well as of 
h~manity prompts the adoption of measures, which may extend the basis of 

. supply of one of the most valuable, indeed indispensable, means of cure for a 
vast n umper, not only of dangerous. cases of otherwise fatal fevers; but also of 
still more numerous cases of the most painful neuralgic affections. 

J. Forbes Royle, M. n. 

-No. 17.-

ExTRACT DEsPATCHfrom the Court of Directors to the Government of India; 
dated 3 March (No. 35); 1858. 

' .Para. 41. WE did not fail to take immediate ~easures for car- Letter from India 10 November 
rymg OlJ.~ the recommendations of yourGovernment on this impor- (No. 131) 1856. 

1 
, 

tant subJect. "\Ve regret, however, that these measures have not Letter from India, lG December 
ytt been attended with the desired success. We hope that we rna}; (No. '142) 1866• 
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20 PAPERS RELATING TO THE INTRODUCTION 
I 

be able, at no distant period, to obtain a collection of both· plants and seeds of 
the quinine-yielding cinchonas; and we will give you early intimation of the 
same, in order that the necessary preparation may be given for disposing of 
them to the be_st advantage on their arrival in India. 

-No. Is.-· 

From Sir J. Emerson 7'ennent to J. C .. Melvill, Esq. 

Office of Committee of Privy Council for Trade 
Sir, . , Whitehall, 2i October 1858. • ' 

UNDERSTANDING that some years ago an experiment was niade by the East 
lnd.ia Co~pa~y to introduce the culth·ation ?f cinchona (Peruvian bark), into 
t~e1r terntor1es, t~e Lords of the Committee of Privy Council for Trade 
d1r~ct m~ to l'equest _that yo_u will convey to the Secretary of State for India 
their des1re to be furmshed With any documents illustrative of the nature of the 
attempt, the districts in which the experiment was instituted, the deo-ree of success 
which attended it, and the nature of the causes (if any) which pro~ed unfavour" 
able. My Lords would be glad to know the opinion formed as to its ultimate 
practicability, and to be furnished with particulars of soil, climate, and tem-
perature which seem to be most suitable. · . . 

I have, &c. ' 
(signed) J. Emerson TPwnt>nt, 

-No. 19.-

From Sir Geo1·ge Clerk to Sir J. Emerson 7'ennent. 

· Sir, , Enst India House, 2 December 1858. 
IN reply to your letter of the 27th October, relative to the experiments made 

by the- East India Company on the cultivation of cinchona (Peruvian bark) in 
India, I am desired by the Secretary of State for India in Council to transmit, 
for the information of the Lords of the Committee of Privy Council for Trade, 
a copy of the documents noted in the margin,* showing the measures taken for 
obtaining seeds and plants

1
of the quinine-yielding cinchonas from South Ame

rica, and the failure of the attempt to procure the growth and germination in 
India of the few plants and seeds which it has as yet been found practicable to 
·obtain. · . · · 

On a consideration of Dr. Forbes Royle's memorandum, in April 185i, the 
Court of l)irectors authorised that officer to despatch a botanical collector to 
the cinchona districts in South America, with such instructions as he might 
deem most applicable to the_ occasion, for the purpose of collecting plants and 
seeds of the quinine-yielding cinchona. Dr. Royle is understood to have taken 
steps to find an eligible person for this duty, but his death prevented the neces· 
sary arrangements from being completed. A ~uccessor has just been appoiqted 
.to' Dr. Royle's post, who will be directed to carry out the instructions above 
alllided to without any further delay. 

1 have, &c. 
(signed) G. Olerh. 

• Letter from T. Thomson, esq., Superintendent Botanic Garden, dated 14 May 1855. 
Letter from H. Falconer, esq., M. o., dated 9 Aprill855. 
Letter from A. Campbell, esq., H. n., dated 30 Aprill855. . 
Letter from Dr. J, F. Royle, M. n., dated East India House, March 1857 • 

. Memorandum by Dr. Royle, regarding the introduction into Iudia of the quinine-yielding 
cinchonas, dated 1\Iarch I857. ~ 
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-No. 20.-

From Mr. Clements Marh.ham to Sir George Clerk, K. c. B. 

· Sir, · India Office,' 5 April 1859. 
UNDERSTANDING that it is the intention of the Secretary of State to take 

measures for. the introduction of the cinchona plant into India, on a large scale, 
I venture to offer my services for that purpose. 

It will be well, in the first place, to recapitulate the arguments proving the 
urgent necessity of the measure, and the best means for effecting it; and 
secondly: the qualifications which I possess in order to bring it to a successful 
·Conclusion. 

''Among the vast variety of m.edical drugs," says Dr. Royle_ in J8S2, "there 
is not one, with prob~bly the single exception of opium, which is more -raluable 
to man than quinine-yielding cinchona." In 1853 be says, "The successful 
introduction into India of the cinchona will be of great benefit not only to that 
country, but to the world in general, as there is great fear that the supply from 
the original sources may become so much diminished as to be beyond the reach 
-of the mass of those who require the aid of quinine. To the Indian Government 
a home supply of a drug which already costs about 7,000 l. a year, would be 
advantageous in an economical point of view, and invaluable as affording means 
of employing a drug which is indispensable in the treatment of Indian fevers." 

"The probability of entire success in the cultivation of the cinchona trees in 
India seems to admit of hardly any doubt, if ordinary care is adopted in the 
selection of suitable localities on the slopes of the Neilgherries, and the Southern 
Himalayas." 

It has been proved, by fruitless experiments, that it is useless to attempt to 
procure either the plants or the seeds, through the instrumentality of Her 
Majesty's consuls ; or through agents, having no interest in the success of their 
labours, and who probably employ other agents to deal with the actual cascarillero 
or collector. 

Great care and attention are necessary in collecting seeds or plants, the latter 
·esp-ecially. The seeds must be ripe when gathered, they must then be dried in 
the sun, and kept dry, as well as occasionally exposed to the air. Much personal 
attention is necessary, to ensure the seeds being gathered from the right trees. 
Plants require still more care. Considerable tact also is required in order to 
avoid exciting jealousy in the minds of Government officials. 

These facts are poi11ted out, in order to show how fruitless it will be to trust 
to agents and consuls, and how necessary it is to employ some person whose 
heart is really in the business. · · 

I now venture to refer to the qualifications which I possess for this service. 
I am well acquainted with several of the forests in Peru, and on the frontiers 

of Bolivia, containing the cinchona tree. I already know three of the more 
useful species by 'sight, and should be able to acquire a thorough knowledge of 
.the others before,leaving England. I know not only the Spanish language, but 
also. the Quichua, or language spoken by the Indians of those districts ; and I am 
intimate with many of the public men, and the landowners on the eastern slopes 
of the Cordillera. I trust I may add that I am most anxious to perform this 
service well, which I feel to be of such great importance. 

Sir George Clerk, 
&c., &c., &c. 

I have, &c. . 
(signed) Clements R. Markham. 

. . 
-No. 21.-

RESOLUTION of the Revenue, Judicial, and Legislative Committee approved by 
the Secretary of State for India in Council, 8 April 1859 •. 

THE Committee have had under their consideration a letter from 1\fr. J. 
Gersten berg, '' Chairman of the Ecuador Land Company (Limited),'' dated 29th 
ultimo, respecting the measures proposed to be taken by the ·company for 
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developing' the resources of the territory made over by the State of Ecuador for 
the benefit of its British creditors, and submjtting a proposal that the Indian 
Government should take part in a scientific mission, which it is proposed to 
attach to the commercial enterprise, and in which it is designed that the French 
Government should also .take part, the special object proposed "in the arran ere. 
ment being the collection of seeds and plants of the quinine-yieldino· cincho~as 
for despatch, on the one ha:nd'to Algeria, and on the other to the E~st Indies. 

The Committee, bearing in mind the extreme importance of quinine as a 
medical agent in India, and the expense to which the Government has ·annually 
been put in procuring a supply, and which expense must, • under present 
circumstances, be largely increased, have given their careful consideration to 
the proposal before tbem. But in the first case they find that there is no en
deuce that the . most valuable species of the cinchona are to be found in the 
territory gran~ed by the Ecuador Government, and further,_ they are of opinion 
that a mission conducted by a cGmmercial association, whose principal object 
must be to develope resources which will prove a permanent source of income, 
i~ not the most likely means of attaining the object to be aimed at, the full 
suc~ess of which would in effect render India independent, as regards the supply 
of quinine, of those provinces of South America, where the more valuable cin
chona trees abound. The Committee are therefore unable to recommend to 
the Secretary of State the acceptance of the proposals contained in the letter of 
)\,Jr. Gerstenberg. · 

. The Committee, however, have had under their consideration a plan for 
obtainii;tg the requisite supply of seeds and plants of the cinchona, which is in 
accordance with the measures formerly approved by the Court of Directors, 
and which appears. to them well fitted to attain the object. 

On the failure of the attempt made to provide a supply of plants and seeds 
through the instrumentality of Her .Majesty's Consuls in the South American 
States, where the quinine-yielding cinchonas are known to exist, the court 
sanctioned a proposal for the depu~tion of a special agent for the purpose, and 
the late Dr. Forbes Royle was engaged for two or three years before his death 
in seeking for 'a properly qualified collector to undertake the duty. He did not 
succeed in his attempt; and, though the subject has since, with special refer
ence to a renewed representation from the Government of ~ndia on the subject, 
been under reference to Dr. Forbes \Yatson, the present reporter on the pro-
ducts of India, no fit person has hitherto been met with. . 

A proposal to undertake the mission, which seems to the Committee to. be 
well worthy of acceptance, has now been .made to them by 1\Ir. Clements 
1\farkham, a clerk in the department of India correspon,dence. The letter of 
l\1r. Markham offering his services in this behalf, is submitted for the informa
tion of the Secretary of State in Council, and from that it will be seen that his 
qualifications for the duty consist of a knowledge of the best cinchona districts, 
acquired during a residence in Peru and Bolivia; a general knowledge of various 
species of the cinchona tree ; an acquaintance with the Spanish language and 
with the Quichua or language of the Indians of the districts in question, and 
an intimacy with many of the public men and landowners on the eastern slopes 
of the Cordiller2.S where the cinchonas abound. 

It appears to the Committee that having regard to the urgent importance in 
both a medical and an economical point of view, of introducing the plant into· 
India without further loss of time, and to the failure of the attempts hitherto 
made to procure the services of a suitable collector, it is advisable to take 
advantage of the offer of :Mr. Markham, and to entrust to him the proposed 
commission. · • . . 

It will probably not be necessary for l\Ir. 1\Iarkham to start much before the 
close of the present year, in order to procure the first available supply of seeds 
and young plants ; and he will, therefore, have ample time to make himself 
more thoroughly acquainted with the. varieties-of the cinchona plants which he 
if$ especially to seek for, and with all the details with regard to the packing and 
·despatch of his collections, the knowledge of which ·may be requisite to the 
satisfactory perfurman~e of the duty he proposes to undertake. 

It will be observed that l\Ir. l\Iarkham does not ask for mote than his present 
salary, and the payment of all his expenses ; but if the Secretary of State in 
Council should give his general assent to the proposal, the Committee would 
~uggest that they may be empowered, subject to his Lordship's final approt-al, 

·J ; to· 



OF THE CHINCHONA PLANT INTO INDIA. 23 . 
to settle all necessary details with -Mr. Markham, both as regards the terms on 
which he would proceed on his mission, a~d the arrangements for his jo~rney, 
.and for the collection and despatch to Indm of the seeds and plants whiCh he 
m~co~~ . • · 
ir~ It will of course be necessary, if Mr. Markham is deputed on this service, 
that some arrangement should be made for the temporary discharge of his 
iuties in the Revenue Department to which he is attached. 

--No. 22. 
(No. 59.) 

From Lorc;l. Stanley to tlie Governor General of India. 

My Lord, India Office, London, 9 June 1859. 
HAVING again taken into consideration the subject 9f introducing seeds and 

plants of the quinine-yielding cinchona into India, I have resolved, in Council, 
to depute a confidential officer to South America during the ensuing season, to 
make a collection of the seeds and plants, and to convey them to Calcutta, 
Madras, and Ceylon. 

. 2. I therefore have to request that you will call upon the superintendent 
of the Botanical Gardens at Calcutta, to furnish you with his opinion respecting 
the best locality for planting the .cinchona in your Presidency, and with any 
other observations which he may deem useful, respecting the cultivation of those 
plants in India. ' 

I have, &c. 
(signecl) Stanley. 

-No. 23.-

From the Government of India to the Right Honourable Sir Charles Wood, 
Bart., a.c. B., Secretary of State for India. 

Sir, Fort \Villiam, 9 January 1860. 
IN continuation of our Despatch No. 102 of 1859, dated the 24th of September, 

we have the honour to forward to you copies of the reports that we have pro-
cured, in pursuance of •the Despatches noted on the margin, from the Agri- No. 59 ofi859 
cultural and Horticultural Society; from Dr. Thomson, the Superintendent of dated 9 June.' 

the Calcutta. Botanical Gardens; and from Dr. Jamieson, the Superintendent ~;te~o ;~~5~ 
of the Botanical Gardens in the North~Western Provinces, regarding the c 

0 
er. 

measures to be taken preparatory to the arrival of the cinchonas in India, and 
the localities to be selected in this Presidency for their cultivation. 

2. We have, however, since received your Despatch No. 119, dated the 
24th.November, 1859, and its enclosure, from which we learn that the experi
ment is to be confined, in ·the first instance, to the Neilgherry Hills, in the 
Madras Presidency, and that it is not therefore necessary that we should take, 
at present; any further steps in this Presidency, in accordance with the previous 
Despatches of the 9th June and 7th October, 1859. A communication to this 
effect has been made to his Excellency the Governor General, and to the 
Governments of Bengal, the North-Western .Provinces, and Bombay. 

3. '\Ve forward an interesting memorandum, furnished to us by Dr. Brandis, 
the Superintendent of Forests in Pegu a~d Tenasserim, on the suitability of the 
~ountain tracts of those provinces for the cultivation of the quinine-yielding 
em chon as. 

1 t 8. 

We have, &c., 
(signed) 

C4 

J. Outram, 
II:B. E. Frere. 
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Enclosure I, in No 23. 

From A. II. Ble'chynden, Esq., Secretary, Agricultural and ·Horticultural Society, t() 
JV: Grey, Esq., Secretary to the Goverpment of Jndia, dated Calcutta, the 24th August 
185.9. 

I AM directed by the Agricultural and Horticultural Society to acknowled(J'e the receipt 
of your ietter of the 23t·d ultimo, intimating that Her Majesty's Governme~t have deter
mined on deputing a confidential officer to South America, to make a collection of seeds 
and plants of quini.ne-;rielding . cinchonas, and .conveying them to Calcutta, :1\fudras, arid 
~eyl~n,~ a~d requ~stmg mf~rmatton from the soct~ty as to the best locality for planting the 
trees m th1s Presidency, With any other observations that they may deem useful respectinO' 
the cultivation of those species of cinchonas in India. r" 

2. ]n reply I am directed to state that the requisites for the successful cultivation o.f 
these valuable plants appear to be a moist and equally temperate·climate. Frost and snow 
and d1·y heat are to be avoided. For this reason, the localities in this Presidency best 
adapted for attempting their culture, appear to be those already enumerated in the fourth 
paragraph ·of my letter of the 281h August 1856, namely, the Hills near Darjeelin!!:' or say 
Sikhim, the Khasyah Hills, the mountains beyond Chittagong, the hilly parts of Upper 
.Assam, the Tenasserim Provinces; and, in Soutl1ern India, the N eilgheries and the hi(J'h 
elevation of the Western Ghauts. o 

3. The society, I am directed to observe, are scarcely in a position to offer any practical 
observations in regard to the second point adverted to in your letter under acknowledgment. 
They would, however, venture to submit the few following remarks, which, if acted on, may, 
they conceive, lead to the successful introduction and cultivation of the plant in "India :-

First.· It would be very desirable so to time the despatch of the plants and seeds from 
their native co'\).ntry as to reach India at the commencement of the cold sea~on. The 
recommendations containt-d in Dr. Falconer's pape•· (Journal of the Agricultural and 
.Horticultural Society, vol. Vl,II., p. 16) in respect to the mode of despatch "of seeds and 
plant are, the society think, well worthy of adoption. 

, Second. It would be further desirable, the society conceive, to act on the sug,:!estions of 
the late Mr. Piddington, ns detailed in his memorandum, published in the Society's Journal 
(vol. X., p. 140), mq,re especially those parts which relate to soil and climate, as enumerated 
under Sections A. to D. of the memorandum in question. . 

Third. The proposal in the> Minute of the Right HonClurable the Governor Gene1·al 
(vol. X., page 144), namely, "that officers possessing the requisite botanical and geolog-ical 
knowledge should be deputed to inquire as to the sites best calculated to receive the plants; 
that these officers, duly supplied with all aids. and appliances, should receive the plants 
upon arrival, and convey them to the selected spots," appear to the society also worthy of 
adoption, with the view of giving the interesting and important experiment a full and fair 
trial. 

4. The best and most r~liable · information as respects the cultivation of these trees in 
their native climate is to be found, the society believe, in Weddell's " Histoire N aturelle des 
Quinquinas." This information, modified according to "circumstances, will doubtless pr9ve 

- very useful to those officers who may .hereafter be ·entrusted with the superintendence of 
cinchona plantations in various parts of India., . 

·Enclosure 2, in No. 23. 

From Thomas Thomson, Esq., M.D., Superintendent of Botanic Garden, Calcutta, to the 
Secretary to the Govern.ment of Bengal-( No. 193, dated the 6th September, 1859). 

ffi~ ' . 
I HAVE the hr.nrmr to acknowledge the receipt of your lettter of 2d August, calh~g for 

. my opinion on the best locality for planting the cinchona, and. for any otlier observations I 
.may deem useful respecting the cultivation of that tree in India. 

2. The various epec:ie!"'l of cinchona differ widely in physical qualit.ies, a?d grow in very 
oifferent climatE's; but tlle attention of the officer deputed to Atone~IC1l will. do~btle~s be 
specially directed to. tl1e best kind!;, and in particular to Cinchona Calzsa!fn, wh1ch IS bel1e.ved 
to yield the finest qualit~· of bark.. This species is a native of tropical South. A::ne:tca~ 
between l!l and•J6 ~outb lalitucle, at elevations of 5,000 and 6,000 [e~t. It dehghts Jn a 
very humid, temperate climate, in which thet·e i~ but little vanatwn ·of temperature 
throughout the year, so that the tree is nev('r subject either to a powerful sun or to severe 
frost. 

~ • .A.s 
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a. As regards the best locality for the cultivation of cinchona, ,I can add little to what 
has been stated by Royle, Falconer, and others. It is. of course desirable that the places 
selected for the experiment shoul.d P.ossess as nea~ly as possible .the climate in which the 
plant is indigenous. As the cultivation must be directed by qualtfied officers, the number 
of ~pots selected cannot be numerous, but they should not, I think, be Jess than two. 

4. If two be the number fixed on, one should be (as was long ago stated by Dr. Royle 
towards tge southern extremity of the Madras peninsula, where the mount!lins afford the 
requisite elevation and humidity, in a latitude not very different from that in which the 
plant is indigenous. The selection of the exact spot must be left to local experience. 
'fhence, ~fter the cultivation is e~?tablished, it may be extended to Ceylon, and perhaps to 
the Malayan peninsula. 

5. The other site should, I think, be on the Khasia Hills, where the climate is very well 
suited to the growth of cinchona, notwithstanding a little difference of latitude, and. where 
·elevations of 5,000 to 6,000 feet are easily obtained. 

6. Thence the cultivation. will probably hereafter be extended to the Sikhim Himalaya, 
M·bich is abundantly humid, but which from the occasional excess of winter coldl caused by 
the proximity of the snowy mountains, 'is on the whole less suited for a first experiment. 

7. The cinchona plants and seeds will of course be forwarded by the most expeditious 
route from the west coast of South America. · They should arrive in India early in 
December, and not sooner. This will give ample time for transport to a cool climate 
before the bot season. 

. s. As the successful conduct of the experiment will require great care, I consider that 
it is important to avoid everything. which can po!.=-sibly cause delay. It is, therefore, 
essential that the exact sites should be selected, the ground cleared, and every minor 
arrangement made before the plants arrive in India. 

Enclosure 3, in No. 23. 

From W. Grey, Esq., Secretary to the Government of India, to T. Thomson, Esq., 111. D., 
Superintendent Botanical Ga1·den, Calcutta-(No. 2,312, dated the 24th November, 
1859). 

'VITH reference to your communication to the Bengal Government, No: 198, dated 
6th September, I am directed to forward to you a copy of a pamphlet drawn up by Mr. 
Markham, the gentleman who has been employed by the Home Government to proceed to 
South America for the purpose of procuring cinchona plants and seeds, and to request 
that you will be good enough to submit any further suggestions regarding the best 
locality for tl1e cinchonas, as well as regarding any other practical points connected with 
the ~xperiment about to pe made, which may occur to you from a perusal of Mr. Mark ham's 

·pamphlet. 

2. The seeds and plants which will be received in Calcutta are intended to be disposed 
of in Bengal and its dependencies. Separate consignments are to be made to Madras and 
Ceylon. 

.Enclosure 4, in No. 23. 

From 1V. Jameson, ·Esq., Superintendent Botanical Gardens, North Western Pl'ovinces, 
· to F. B. Outram, Esq., Officiating under Secretat·y to the Government of the North 
Western Provinces, No. 439, dated Camp Kowlaglier, Debra Dhoon, the 11th September 
1859, 

·I HAVE the honour to acknowledO'e the receipt of your letter No. 1416, dated 7th ultimo, 
enclosing two letters regardinO' the 

0
cultivation of the cinchona plant in India, and calling 

for a report on the best localities for cultivating it in North-West Provinces. 

2. The number of species of cinchona known amount,a to upwards of 20, which are 
found occupying a belt extending over nearly 30 degrees of latitude, or from 10 degrees 
north to 20 degrees south. 

3. The tme cinchonas_ are chiefly confined to the Andes of Peru, Columbia and Bolivia, 
and occur at altitudes varying from 1,200 to 10,000 feet above the level of the sea. TJ~ey 
are thus met with in different kinds of climates, varying fl'om tropical to temperate, which 
abound in the Himalayas in Kumaon, and Gurhwal and Kohistan, of the Punjaub. 

•'118. D 4. By 
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4. By most t!·avellers who.have visited t~1e districts ":here the ~inchon~ P.lants are found, 
the rOl·k formatwnR are descrtbed as belongmg to the pnmary series, conststmg of mica and 
clay slates, gniess, granite, &c, 

· 5. Some sp~cies ~f cinchona grow in dense ~orests in warm y~ll.eys, ranging fl'Om 1,200 
to 2 ooo feet m altttude. Others are met w1th on the decl•v•ttes of mountams and at 
altit~des varying from 6,000 to 10,000 feet, o~· th~ former in a tropical, and the iatter in 
temperate climates. To meet these extremes, 1t w1ll therefore be necessary to select several 
localities. . . , , 

6, For the species met with iu hot valleys, I would recommend Chegomi at the southern 
base of the Tyne Range in Western GurbwaJ. .. 

7. For the species met with in more temperate regions, anci_at higher altitudes, or from 
4,000, to 6,000 feet, I would recommend Kote, on the northern side of the Tyne Range. 

8. And for species formed in the highest altitudes, or from 7,000 to 10 ooo I would 
recommend Danoulti, east of Landour. . ' ' 

9, All these localities are in primary districts, and similar in formation to the districts 
where the plants now occur, and from this we may infer, that the soil ·is of a similar nature 
the. primary rocks of the Andt>s being nearly identical with those of the Himalayas. ' 

10. Until, hqwever, the report of· the officer deputed to collect the plants be submitted, 
stating the localities where the plants have been collected, it would be premature to assign 
localities at present, unless in a general manner, as has been done. 

n: But the receiving officer in Calcutta ought to be cartful not to mix the species, as 
the locality thl:!-t suits one species may be quite unfitted for another. 

12. The localities recommended by me are of easy access, and all situated in the late 
Teeree Rajah's country. I brought this to the notice of Major Ramsay, Commissioner, 
Kumaon, before the country was made over to the late Rajah's illegitimate son, and he 
stated that there would be no difficulty whatever in. procuring from "the rajah a grant of the 
lands on very easy terms. 

13. There are other localities where the cinchona plants might be advantageously tried, as 
in the Cherra P.oonjee and Neilgherie Hills. But as I have not visited them, and as the 
former have been examined by Dr. Thomson, of Calcutta, and to the latter the labours of 
Dr~·Cleghorn, of Madras, extend, these gentlemen will pe better prepared to give opinions 

' as to the localities on these mountains to be selected for the purpose.· · 

No. 1732, dated Allahabad, the 23rd September 1859. 

Order.-Ordered that copy of the foregoing be forwarded to the Secretary to the 
Government oflndia1 Home Department, in reply to No. 1499, dated the 23rd July last. . . 

(signed) A. M. Monteith, 
. Offg. Asst. Sec., Govt., N. ,V, P, 

Enclosure 5, in No. 23. 

From T. Thomson, Esq., M.D., Superint~ndent Botanic Garden, Calcutta, to IV. Grey, 
Esq., Secretary to the Government of India, No. 202, dated the 6th December 1859. 

I HAVE the honour to a-cknowledge the receipt of your letter No. 2312, dated 24th 
ultimo, fi>rwarding a copy of Mr. Markham's pamphlet on cinchonas, and calling on me 
to submit any further remarks on the subject, which its perusal may suggest. 

. 2~ The information contained· in it_ confirms me in my opinion, that the cinchona will 
succeed well in the Khasya hills. No other t>lace in the Bengal Presidency appears to m~ 
equally suitable for a first eJ:periment. · Smtable elevation and climate may perhaps be 
found in Tennasserim, but the interior of that province is too little known to make this 
certain. 

3. The exact site should be selected by a practical botanist, after careful comparison of 
the vegetation and climate of the Khasya hills with that of the Cinchona forests, as described 
by Weddell and others. 

4, The officer «;;eputed for this purpose should pass the whole of next rainy ~eason in the 
hills, so .as to become familiar with the physical features and climate of the range. He 
should visit the most promising places repeatedly during the season, and make the fi~al 

selectiOn 
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selection about the beginning of November, before which time the active preparations for 
the reception of the plants.need not be begun. · · \ 

5. An intelligent English gardener should, I think, be engaged for the practical super· 
vision of the cultivation, and especially for th~ raising of .the seed~ and preparation ?f 
cuttings, two very delicate operations, upon wh1~h the rap1d ex~ens10n ~f the plant will 
mainly depend. The gardener.need not be here till th7 plan1ts amve., and If Mr. ~1arkham 
is acr.ompanied to South Amenca by ~ gardener~ he w1ll prooably b.e glad to rema~n .. After 
a time, the services of the gardener w1ll, be ~eqUire~ for the extension ~f the c~ltivatJo~ to 
new districts, wh_ich, after a .year or twos residence m the country, he will be qUJte quahfied 
to superintend. 

6. 'A supply of bell ~lasses should be in.dente~ fo~ from England, and kept in readiness 
here, to be forwarded With the plants to their ~estmabon. 

Enclosur€ 6, in No. 23. 

From Dr. D. Brandis, Superintendent of Forests, Pegu, Tennasserim and Martaban 
Provinces, to W. Grey, Esq., Secretary to the Government of India, JateJ Calcutta, 
the 29th December 1859. 

IN compliance with your verbal request, I have now the honour to submit a memorand urn 
of remarks concerninc:r the localities suitable for the cultivation of the Peru bark tree in the 
Pegu, Tenasserim and Martaban Provinces. I have been obliged to enter into some detail 
regarding the general configuration of the country, as the ideas generally entertained, of the 
situation of the mountainous parts of those pl'ovinces are not very clear, and a partial 
description might have led to misunderstanding, and this has led me to add some notes on 
the establishment of a sanatarium there. 

2. i\s I have not the means here of keeping copies, I would solicit the favour of your 
directing them to be sent to the Commissioner of PeO'U, If such should appear unobjec
tionable, I should be glad to be permitted to publish the memorandum wtth additional 
notes, lists of plants, the detail of my meteorological observations, and extracts from my 
journals-in the Journal of the Asiatic Society or elsewhere. 

Enclosure 7, in No. 23. 

MEMO.R.A.NDUM by Dr. Brp.ndis, on the Prospects of an Experimental Cultivation of the 
. Quinine-yielding Cinchonas on the Mountain Tracts of the Pegu, Tenasserim, and Mar· 

taban Provinces, with notes on the establishment of a Sanatarium there by Dr. Brandis, 
Superintendent of Forests, Pegu and Tenasserim. 

. The quinine-yielding cinchonas are found within the tropics of South America, in the 
vallies of the Andes, range at an elevation of from a,uoo to 6,000 feet, in the immediate 
neighbourhood of mountain masses, which rise up to 18,000 feet, and are partly covered 
with eternal snow. . 

This indicates, in a general way, the requirements of the plant; but although in the first 
instan'ce such places 'should be selected for the experiment as are particularly suitable, it 
must n.ot lJe lost sight of, that the cultivation of the Peru bark tree may also succeed in locaJi .. 
ties not appearing to offer exar.tly the same conditions regarding climate and the general 
. character·of the country, which are peculiar to their native place. 

There is no lack in India of situations apparently well suited. for the experiment, and as 
several of them, viz. the Neilgherries, Darjeeling, and the Khasya Hills, offer particular 
facilities for making the trial ; it would appear that at first a further extension of the pro
jected cinchona plantations is not called for, unless indeed the mountains of the Peau, Teuas• 
se.rim, and Martaban Provinces should offer superior advantages. The following remarks 
will show that this is not the case, and that it appears preferable to delay the introduction 
of the tree into the eastern provinces, until its cultivation shall have proved successful in 
other parts, when it can be managed with greater facility • 

. ~ereafter, when plants can be obtained from the older plantations, it may well be worth 
whde.to extend the cultivation of the tree, and indeed itis not impossible that some of the tracts 
de~c:xbed. bel.ow. will be found to posses~ peculiar advantages for the production of the 
qumme~yieldmg bark. · 

To avoid misunderstanding, it appears necessary to· review the general conficruration of 
~egu, the Tenasserim, and Martaban provinces. 

0 

1 i 8. D 2 . 2. Four 

Points to ue ob· 
servod in selecting 
localities for cin· 
chona cultivation. 

Loealities available 
in India. 
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General structure 
of the mountain 
masses of the pro
vinces. 

2. Four great mountain ranges, running more or less parallel to the sea coast, from north
west to south-east, form as, it were the skeleto)l of these provinces. They separate from each 
other the valleys of the principal rivers of the country, and intervene between them and the 
coast. Geologically they are composed of rocks widely differing in character, but the strike 
o_f the strata, whenever ~here is str~tification, ·~n~ the direction of the main spurs and 
ridges, pursues, as far as 1s known, wnh due deVIations, but upon the whole with remark
able regularity, a line running from 15° to 45° west of no1th. 

Arracan Yomah. 

Pegu Yomah. 

Sitang range and 
Tenasserim coast 
range. 

Salween range. 

Proceeding from west to east, the first r~n6e is the Arracan Yomah, which divides the 
province of Arracan from Pegu and Burmah Proper, not attaining within Pegu an elevation 
expeeding 4,000 feet; this range cannot be selected for the first cultivation o(' the Peru 
bark tree. Its northern part, which divides Arracan from the Burmese empire and Muni
poor, and which forms a connexion with the Khasya and other mountains east of Bengal 
is said to be higher; but of this portion I cannot speak. ' 

The second range is the Pegu Y omah, which separates the valley of the Irawaddee and 
Sitang rivers. Its highest point is the Kambalootoun, near the source of the Pegu river 
nearly in the latitude of ..Akontoun on the Irawaddee, below Prome. The height of t~ 
hill has not been measured, but by comparing it with others in its immediate vicinity, I have 
estimated it at about 3,000 feet. The mean elevation of the range is not above 2,000 feet. 
Hence these hills also, which are the·principal seat of the Pegu teak forests, are not suited 
for an experimental cultivation of the cinchonas. 

The third range consists of two parts, of which the northern. may be designated the 
Sitang and Martaban range, the southern the Tenasserim coast range. It commences north
east of Toungoo, where it separates the tributaries of the Sitang river from the different 
branches of the Thonkyeghat, and further south from the Yoonzaleen river. North-east of 
Shoaegyeen it divides into two great branches, the western running down between the 
Sitang and Beeling rivers, the eastern between the Beeling and Salween. The eastern 
branch which maintains the ·general direction of the range, cea!iies near Marta ban, but re• 
commences immediately south of Moulmein1 and thence skirts the coast of the Tenasserim 
Provinces down to Mergui, and beyond it. 

Like'all the others, this range is not one interrupted ridge, but a system of numerous 
longitudinal spurs, some shorter, others longer, and joined by transverse ridges, frequently 
lower than the longitudinal spurs. · · 

Many parts of this range are entirely unexplored ; but it does not appear to exceed a 
height of 5,000 feet, and this is not a sufficient elevation to warrant an attempt in the first 
instance. · 

3. 1be fourth or easternmost range is the only one which appears to offer sufficient in
ducement for an experimental cultivation of the Pe111 bark tree. It is the main out-runner or 
projection of the great Karenee and Shan plateau, which extends from the Salween to the 
Irawaddee valley. South of this plateau, this range forms the water-shed between the · 
Sitang and Salween rivers. . 

Yoonzaleen moun
tain mass. 

South-east of Tonngoo it attains a considerabie elevation, and at the same time extends 
into a large and compact mountain mass, separated from the third or Sitang range by a 
remarkable longitudinal valley, through which two rivers run in opposite directions, sepa
rated at their head waters only by a low and narrow saddle. These streams are the Myit
gnam, a tributary of the Thonkyeghat, running from south to north, and the western branch 
of the Y oonza-leen from north to south. This mountain mass, which appears tQ me the 
fittest place, both for the establishment of a sanatarium and the experimental cultivation of 
cinchonas, is drained on the east and north-east of the Salween side,; by the feeders of the 
Karenee Choung (Pounloung), the Kaymapjoo or Tin Choung, and the Pah Choung, fixed 

· · by Major Allan as the northern boundary of the Martaban Province. The drainage to the 
west and north-west goes into the Sitang river, principally through two great feeders of the 
Thonkyeghat, tlie Rjay Chou~ and Myitgnan Choung. To the sout.h the drainage runs 
almost entirely into the two great branches of the Y oonzaleen, the Braillo or western, and 
the Llaillo or eastern branch. The different peaks and spurs of this mountain mass have 
numerous Karen names, but no designation has as yet been adopted for the whole of it. 
It may fitly be called the Yoonzaleen mountain mass, but for the enth·e range, of which it 
forms a part, I would propose the name of the Salween range for the northern portion, and · 
Thoungyeen range for the southern pa1t. · 
The highest points here visited by me were the Tapio Ridge, on the west side, one of the lower 

spurs between the Myitgnan and Rjay Choung, 6,850 feet high, and two passes on the road 
from the Kaymapjoo Choung to Toungoo, one on the north:.east side, a,ooo feet, and one on 
the north-west side, 5,237 feet high. But numerous spurs of great extent, and considerably 
higher, were observed from these points, and by taking the angle of elevation, and estimat
il1g the distances, I came to the conclusion that numerous points seen by me could not be 
less than 7,000 feet }:iigh, and probably considerably above this. · 

Major' Allan, in his report on the northern f,ontier of the Martaban Province, arrives, I 
believe, at a similar conclusion with regard to one ofthe southermost peaks of this mountain 
mass, the Tsotseeko, and Mr. O'Riley estimates another, the Nat-toung at 8,000 feet. 

The highest spurs, which themselves cover a considerable space, are snr.rounded by ~asses 
of mountains with an average elevation of 4,000 feet; the area of the whole may be estimated 
at 100 square miles. Nearly the whole of this Yoonzaleen mountain mass is situated north 

of 
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of the imaginary line laid down by Major .Allan as the north boundary of the 'M'artaban Pro
vince, and belongs, theref?~e, to the Toungoo division of the Province of Pegu, as far as it 
may be claimed by the Bnt1sh Government. 

\Ve now proceed to trace the further course of the Salween mountain range to the south. 
In the latitude of Kolodo, 25 miles to the south of the north end of the mountain mass 

here described, the range begins to contract, and its elevation is conside.rably diminished. In 
crossino- the range on the road from Kolodo to Shoa·egyeen, the elevatiOn of the water-shed 
is only 

0
3,264 feet (H ot.talo Sa~ an) and the me~n elevation of the y oonz~leen table-land, 

which skirts the south-west s1de of the mountam mass above descnbed, IS from 2,600 to 
3 200 feet. South of Kolodo ( 1,973 feet elevation) the Salween range assumes the shape of 
a' narrow range between the Yoonzaleen and Salween, falling off ~1o.re gradually to.wards 
the latter river. From here down to the mouth of the Y oonzaleen, It IS called the B1thoko 
range. As there are Teak localities on both flanks, I had to cross it at four different 
places, viz. :-

South of Kolodo at an elevation of .;. 3,393 feet. 
Near Papoon-· - 3,137 , 

,, Pagotivill - - • - 3,967 , 
, the great Salween rapids - 3,910 , · 

It is clear that these elevations are not sufficiently high to admit of their being selected 
for the cultivation of cinchonas. · 

· 4. The Salween range cea£es at the junction of the Salween and Yoonzaleen, but its con- Tboungyeen range. 
tinuation, the Thoungyeen range, commences in the fork formed by the latter river and the 
Salween, and, pursuing the same south-easterly direction, it extends along the Tboungyeen, 
separating the valley of this river from that of the Hlimbong and Hound row. In this range 
two points of considerable elevation are known, the Mooleyit and. the Daunat Pas!!. The 
former, which is near the Siamese boundary, is described by Major Tickell as an isolated 
peak, 7,171 feet high, and the latter was measured by me in April last, and found to be 
5,474 feet. But as far as is yet known, the Thoungveen range is much more irregular and 
broken than the Salween range, and has not any ext;nt of mountain land to be compared to 
that north of the Y oonzaleen. From the height of the Daunat Pass a num her of isolated 
peaks are seen, but few of them are higher than the Pass, and the difference in elevation 
does not appear to be considerable. There are several entire breaks in the Thoungyeen 
mountain range; the main road from Moulmein to Zimmay, in Siam, leads through one of 
these breaks (the Yimbine road.) This more irregular and less compact character of these 
mountains may be connected with the prevalence of limestone masses here, which in the 
Salween mountains are found on the outskirts only, and in the valleys of the neighbouring 
streams. . 

The country round the'Mooleyit peak, which J have not visited myself, may possibly offer 
sites advantageous for cinchona cultivation, and in case the establi'shment of a sanatarium 
at that place should be decided upon, it would be comparatively easy to form an experimental 
cinchona plantation there ; but for the present my remarks will be limited to the Y oonzaleen 
mountain mass, and I will now proceed to add a few remarks regarding the climate, rocks, 
vegetation, and inhabitants of those mountains, the extent and elevation of which has above 
been discussed. • -

5. No regular series of observations of temperature, humidity, and rainfall on these hills Further remarks 
at an elevation exceeding 4,000 feet, is available. I had only two opportunities of visiting ryegardllng the 
h · F b h · T oonza een moun-t em, once m e ruary 18o9, w en commg from oungoo to the Salween Forfsts, and once ta.in mass. 

in May of the same year, when returnin~ from Toungoo. On both occasions I was obliged Climate 
to hurry on, the observations therefore were taken only during a few days. · 

But the following facts seem to be established by the observations available, and the testi
mony of the natives:-

lst.-The rainfall is considerably greater than in the neighbouring plains, and the rains 
commence earlier and cease later. · 

2nd.-The temperature throughout the year is lower, and of a more uniform character. 
That i,;, although the daily changes are occasionally very great, the difference between the 
seasons is less considerable • • 

From the 13th to the 22nd February, the daily minimum about sunrise was found to vary 
from 42 to 69 degrees at elevations between 2,600 and 3,500 feet. The daily maximum 
varh·d between 82 and 85.5 degrees. 

' From the l~t~ to 19th May, at elevations of3,100 and 4,300 feet, the thermometer ranged 
as follows: mmtmum from 66 degrees to 69.5 degrees, maximum from 74 to 76 degrees. 

At an elevation of 5,850 feet, the thermometer stood at 67 degrees at noon of the 14th 
February, and at 5,237 feet, on the 19th May; at 2. 45 P.M. it was 73•75 degrees. 
, Th~ temperature of the two branches of the Yoonzaleen river, at the points where they 

tue htgher mountains was found:- . 

West branch, 17th February, at noon, 59 degrees, temperature of air 70 degrees. 
18th , at 9 A.M., 56 degrees, , 60 degrees. 

On the Yoonzaleen plateau, a wide' extent of country south-west of the- main mountain 
11 8. D 3 . mass, 
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~ass, from .2,600 to 3,200 feet hi~h,, fr~st is said to cover the ground nearly every morning 
m December and January, and.tlns 1s giVen.as the reason why the Betel palm will not thrive 
here, although it is cultivated to a. great extent in the valleys round about. 

6. The ~·ocks ob~erved· on the niountains here ~escribed are granit£>, gneiss, and 
quartz. L1mestone IS only found much lower down m the valleys of the Salween Sitan!Y' 
and Y oo~zaleen rivers and their t~ibutaries. The tin washings near :the head wate;s of th~ 
KaymapJOO Choung are an the r•dges of several of the outer spurs on the east side of these 
mountains, at an elevation of from 3,000 to 4,000 feet. They are worked by the Karen 
inhabitants ofKliilo village (3,107 feet elevation) who barter the tin to the Red Karens for 
cattle,' which they do not keep, but slaughter for their own consumption. 

· 7. The vegetation has an entirely tropical character up to an elevation of 3 ooo feet 
when teak entirely disapp~ars, and the pine forests begin. These pine forests (of Pinu; 
Khasyana Royle) do not r.1se above 5,000 fe~t! and are al~ays on dry, gravelly soil. With 
them occur E<everal specres of oak, vaccm~um, gordoma, and Rubus moluccanus with 
Clematis acuminata. The higher spurs and the moist valleys and slopes within the pine 
region are cov~red wi~h' dens~ evergreen_for~st, except where it has been.cleared away for the 
toungyas or h1ll cleai·mgs of the Karens, whtch do not occupy any <'onsiderable space above 
4,000 feet elevation. Thus the entire surface of the higher mountains, with the exception 
per hap~ of isolated peaks, is clothed with uninterrupted dense evergreen forest. The trees 
composing this forest are aslet little known; but the absence of many tropical forms, and 
the pr~valence of species o quercus and castanea indicates an approach to the veO'etation 
of a more temperate climate. · .. · 

0 

The cultivation of' quinine-yielding cinchonas, if anywhere in these provinces, mio-ht be 
li.t~empted here 011: . g~ound t~ndered ~ertile .b~ the ~ndisturbed occupancy of these 

0 

dense 
pnmev~l forests, and kept mOist by theu retammg ram and dew, and collecting the atmo
spheric· moisture. The dense veg1,tation which covers the highest spurs has also this 
advantageous effect, tliaf even at considerable elevations there is an abundance of small 
mountain streams, with running water of low temperature throughout the year. This is an 
advantage which may possibly not .be found in .the same degree in many other localities 
~vailable in British India for the cultivation of the Peruvian bark tree. 

8. The whole of the mountains between the Sitang and Salween inhabited by various 
tribes of Sgan Karens, who cultivate paddy on their hill clearings or toungyas, the large 
bamboo round their vilfages,. and t~e bet~ I .pepper, betel palms, and an indigo-yielding 

. acanthaceous plant ( Goldfussza sp.) m the mOist valleys. . · 
' The population in some of the lower parts, particularly near the Myitgnan valley, is 
comparatively dense; so much s9, that instead of shifting their habitations and clearings 
annually to another locality, they have been obliged to adopt a system of rotation in their 
hill clearings~ their fields remaining fallow for three years only, after which the grass and 
bushes which grow up during that time are cut down and burnt, to obtain a new crop. 
·· The number of ·villages on elevations exceeding a,ooo feet is small, and two or three 

only are located higher than 4,000 feet. Yet deserted toungyas are occasionally met with as 
high as o,ooo ftet. The number of villages in the immediate vicinitr of the mountains here 
described amounts to about 15, with a population of from 1,000 to 1,500 souls. One-third 
of these acknowledge the authority of the Deputy Commissioner of Toungoo, one-third 
(those on the east side) pay tribute to the Karenee chiefs, and one-third are in a state of 
savage wildness. A number of these villages are Christi>m, connected with the American 
Baptist Mission; and the possibility of obtaining the assistance of these people would be an 
~dvantage in forming an establishment on these hills. · 

. 9. The distance of the mountains here described from Toungoo is 40 ~iles as the crow 
flies. From Shoaegyeen the distance in a straight line is 66 miles, but the access from this 
place would be far more difficult. From Toungoo a road might be cleared practicable for 
ponies and elephants, leading in two or three marches to the foot of the range. One march 
would then bring the traveller to the water shed between the Sitang and Salween, the 
average height of which is 57000 feet. It would, however, scarcely be advisable to select 
this spot either as a sanatarium or fur the cultivation of cinchonas. It would be preferable 
to go one march further to the south, and to select a higher elevation. 
· But it is clear that the want of villages in the neighbourhood, and the great distance 
from. the nearest station, would render the establishment there ofa European ~uperintende':lt 
of cmchona plantations a matter of great difficulty. He would not eas1ly succeed m 
inducing a sufficient number of natives to settle in a locality where the Karens themselves 

·have never settled before; and if he succeeded in obtaining labourers, he would run the 
risk of findin!Y' himself deserted whenever sickness broke out, or the weather became too 
cold. Anoth~r difficulty would be the expense of maintaining an establishment in a place 
like this. The caniage of provisions and stores alone from Toungoo, where a coolie 
employed .in town cannot be hired for less than 12 annas a day, would be excessive. 
To this must be added, that the journey up the Sitang river from Rangoon to Toungoo 
occupies from 15 to 20 days. 

Under these circumstances it does not appear justifiable to select the mountains between 
the Sit.ang and the Salween, in the first instance, for the establishment of a cinchona 
plantation. 

(\If 
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If hereafter the mountains here described should be found to offer sufficient inducement 
for the formation of a sanatarium, great~r faciliti~s .would ~e giv~n for the estab~ishment 
of cinchona plantations on these mountnms, and 1t IS not Impossible that they w1ll prove 
successful. 

28 December 1859. (signed) D. Brandis. 

Enclosure 8, in No. 23. 
(No. 38.) 

From W. Grey, Esq., Secretary to the Government of India, to C. Beadon, Esq., Secretary 
to the Government of India, with his Excellency the Governor General, dated Fort 
William, 9 January 1860. 

Sir 
. IN th~ Dt>spatches noted on the margin, the S:cretary of State notified ~he intention of 
Her Majesty?s Government to· depute a confidential officer to South Amenca, to collect a 
large supply of the best cinchonas, in .order to try thoroughly the experiment of introducing 
the culture of this valuable product into India and Ceylon. The plants were expected to 
reach India in the early part of 1861, and t~is G?vernment was dire~~ed to determine what 
measures should be taken preparatory to their amval, and what locahttes should be selected 
in this Presidency* for the experiment. 

2. Reports on the ::mbject were accordingly called for from the Agricultural and Horti· 
cultural Society, from D(. Thomson, the Superintendent of the Calcutta Botanical Garden, 
and from Dr. Jamieson, the Superintendent of the Botanical Gardens in the North· Western 
Provinces. 

3. The society suggested Darjeeling, oy Sikhi~, the Khasya Hills, the Hills in Chitta
gong and Upper Assam and the Tenassenm provlllces, as best ~dapted ·for t~e experiment, 
and they recommended that proper· officers should be appomted to be m readiness to 
receive the plants, and to co,nvey them to their destination. 

4. Dr. Thomson advocated the, restriction of the experiment in the first instance. to the 
Khasya Hills; and he suggested that a practical botamst shquld be appointed at once to go 
and reside in those hills, in order that he might select, after. a full experience of the climate, 
the exact localities .which should appe~r sqitable. 

5. Dr. Jamieson expressed an opinion that the locality to be selected must depend upon 
the species of the plant!! which might be. brought to this country, some species of the 
cinchona requiring a more temperate climate than others. 

6, 'Vhile these reports were under consideration. the President in Council has received 
the accompanying Despatch, No. 119, dated 24th November 1859, a.nd its enclosure, from 
the Secretary of State, from which it would appear that the experiment of the introduction. 
of the cinchona tree into India is,intended to be confined for the·present to the Neilgherry 
Hills, in the Madras Presidency. 

7. His Honour. in CounciL there_fore consider~ that it is not necessary to take, at present,. 
any further .steps m accordance wtth th~ prevwus Despatches of· the. Secretary of State, 
dated respectively the 9th June. and 7th October 1859. The correspondence which haq 
already passed will be reported home, and a copy of the Despatch of the 24th November;, 
and of its enclosure, will he communicated to the. Governmen~s of' Bengal, the North· 
Western Provinces, and Bombay, for information. 

. 8. An interesting memorandum, furnished by Dr. Brandis while recently on a visit to 
Calcutta, on the suitability of Pegu, Tenasserim, and .Martaban, for the. growth of the 
quinine-yielding cinchonas, is submitted herewith for his Excellency's informa.tiqn. ' 

~have, &c., 
W. Grey, . 

Secre~arr to t~e Gov~rnment of India • 

. • The Governm~nt of Fort St. George, and, it is presumed, the Oovernm~nt of Ceylon, were nddresse,~ 
dtrect by Her .MaJesty's Government. · 

118. 
• b4 

Home department. 
PubliC! No. 59 of 
1859, dated 9 June. 
Public No. 99 of 
1859, dated 7. Octo
ber. 
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-No.24.-

From Mr. Clements Markham to Mr. T. ,G. Baring. 

Sir, . . . India Office, 20 July 1859. · 
THE question of ID:tro~ucmg r!ants and seeds of t?e quinine-yielding cinchona 

trees of S?uth Ame.n.ca mto ~ndm has· become very Important since the immense 
col?sumptton of qumme has mcreased the demand, and the rapid destruction of 
the trees has rendered the supply exceedingly precarious.. During the years 
1857-58, the supply of quinine cost the Indian Government upwards of 
53,000 l. . 
· Lord Wi~liam Bentinck ·suggested the advisability of this measure more than 
20 years ago, and it has been d~scussed, at intervals, ever since, ~ithout any 

· attempt, ·worthy of the name, bemg made to procure the plants and seeds from 
South America • 

. Last April, Lord Stanley, in Council, determined to send me to Peru, to pro
cure seeds and plants of the cinchonas, and to convey them to India. It is abso
lutely necessary that this should be done in one season; but I should, of course, 
only be able to proceed to one particular region, and to procure one species, 
while there are at least eight of the more valuable species scattered over a space 
o£ more than 1,400 miles, along the eastern slopes of the Andes. 

If the thing is worth doing at all, it is worth doing weB; all these eight species 
ought to be procured, they are all valuable, and it is impossible .to say which 
might thrive best in India ; while the chances of final success are much increased 
by trying all the more valuable species. · . 
· . I venture to address you, as to the way in which this important enterprise 
ought to be undertaken, in the l~ope that you may support a phm of operations 
on a more extensive scale than is at present in .contemplation, and which, by 
giving a beiter prospect of success, will prove more economical. 

It is now merely intended to send me to Peru, with a gardening assistant, to 
procure plants and seeds, and to convey them to India in the best way I can. 
The dangers, accid~nts and hindrances which might thwart me at every turn, 
decrease the chances of success, because the whole thing would d~pend entirely 
upon the luck of one individual. In my opinion four separate expeditions should 
be sent in four different directions, their collections should be received on board 
~ne vessel, and taken direct to India; and thus all the eight more valuable 
:E,pecies of cinchonas would be obtain~d. I will briefly touch upon each of 
·these four expeditions, and state my views as to the best way in which they might 
~be undertaken. • 

· I. Beainning fr~m-the south, the most valuable species of cinchona, containing 
·the larg~st per-centage of sulphate of quinine, is. the C. Calisaya, found ~n the 
forests of Bolivia, and the Peruvian· province of Caravaya, where the a. mzcra~
tha, which is also valuable, is likewise met with. I propose to undertake this 
region myself, and, landing in the Peruvian port o~ Islay, to p~oceed. to these 
forests. There will be many difficulties, ~mon~st ~h1ch may .be ~ent10ned the 
jealousy of the native governments, the difficulties m penetratmg mto the dense 
virgin forests, in finding the trees, and in conveying the plants and seeds along 
:the dan<Yerous route to the coast. I trust, however, through my knowledge of 
'the cou~try, the people, and the languages, to s~ll'·mount these d!fficulties, and to 
-ptQcure a supply of the a. Calisaya and C. m1crantna, conveymg them to the 
port of Islay. . 

11. The forests of Huanuco and Huamalies, 250 r_niles fro~ Li:r~a, abound m 
·two species of cinchonas, the a. nitida and c. glandulifera, whiCh yield a valuab}e 
alkaloid fetching a very high price in the European markets, and much used m 
intermittent fevers. I would suggest that I should be. empo":'erd to se~ure t~e 
services of some competent person, should I succeed m :findmg one e1ther 1n 
England or at Lima, to proceed to the forests near Huanuco, a~d procure seeds and 
plants of these cinchonas, to be delivered to me on my arnval at Callao, from 
!slay. 

111. The forests near Cuen'{a and Loxa in the Republic of Ecuador, produce 
barks, 
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barks, second only to the a Calisaya of Bolivia, called 0. Chahuarguera and 
0. Uritusincra, varieties of the C. Condaminea; while the valuable red bark is 
found at H~aranda, on the road between Qu~~o and Guayaquil. . A Company · 
formed in London, for the purpose of developmg the resources of land . allotted 
·by the Government of Ecuador .for the discharge of its debt, and called the 
''Ecuador Land Company,'' has made, an offer to this office to procure seeds and 
plants of the above cinchonas, to be delivered a·t the port of Guayaquil; bq,t 
should no arrangement be made with this company, I trust that a botanist, now· 
in the c~untry, will be employed to perform this service; and I should .receive 
the seeds and plants fr<;>m him at Guayaquil .. 

' ' 

IV. In thr forests.ofNueva Granada there are two valuable species of bark trees, 
the C. Pitaya an~ C. lancifolia, which have lately been imported into Europe in 
great quantities, especially between the years 1849 and 1855. A person has 

. offered to procure these species for Government, who is well acquainted wi.th the 
bark collectors, and with the principal men in Nueva Granada. He should be 
directed to deliver them to me, at Buenaventura, a p~rt in the Pacific. 

If these four enterprises were sanctioned, I should, after safely depositing my 
own collection on board a vessel at Islay, go up .the coast to receive the collec .. 
tions from the Huanuco forests, at Callao; from the Ecuador-forests, at Guaya
quil; and from Nueva Granada, at Buenaventura; then sailing direct to India. 

No arrangement has yet been made for supplying me with a suitable vessel to 
convey the collections of seeds and plants from South America to India;· yet this 
is the most important part of the whole enterprise; its, success depends entirely 
on the rapidity with which the plants and seeds, which are very perishable, can 
be taken to their destination. There are upwards of 10 Government vessels on 
the Pacific station; two are stationed at Vancouver's Island, and another bears 
the admiral's flag, but all the rest are doing nothing particular; and I would 
suggest that, when the time conies, a requi8ition might be made to the Admiralty 
for the use of one to convey the collections across the Pacific to India. At all 
events, if this is refused I ought to be empowered to charter a vessel for the pur
pose; but the use of one of Her Majesty's vessels, especially a steamer, would 
he the best and cheapest· way of bringing the objects of the enterprise to a sue-

' cessful result. -
I believe that the Neilgherry Hills will be found to be the best locali~y for 

. planting the cinchonas ; and if this is reported to be the case, the vessel wouid go 
direct to Calicut; and the Ward's cases containing the plants might be conveyed . 
to their destination h1 the hills ~ithin three days. The celerity of their removal 
and ~he shortness of the journey are very important points. The supe~inten
dents of botanical gardens in India have been called upon to report their opinion 
on tl>:e be~t localities for t~e growth of the cinc.honas ;. and both Darjeeling ·and 
Ceylon will probably b~ tned as well a:s the N eilgherries. 

I am sent· out single handed ; I may succeed, and assuredly no efforts of my 
own will be wanting ; ,but th'e chance:; of success will be greatly increased, and 
the undertaking will be far- mote complete if the measures which I have indi,. 
cated in this letter, are adopted. 

I .intend to leave England in De~ember ~ext, so as to be in the forests by 
Apr~l and May, when the seeds are npe. . - , 

I have, &c. 
(signed) Clements R. Marltha:m. 

-No. 25.-

MErriORANDUM, by Mr. Mar/cham, on the means of conveying the Cinchona· . 
Plants from South America to India. . 

. w . . . ·· 15 September 1859. 
· . IT.n reference to the questton of supplymg a vessel for conveying the 
col~ectlons of seeds _and ~la?ts of the quinin~·yielding· cinchona .trees to India, 
whhich I h~ve been com.miSSio~ed to procure m South America, I beg to submit ' 
t e followmg remarks m obedience to Mr. Baring's desire. 

ltS. E The 
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· . The best' and surest. pla'n wou!d, of course, be to induce the Admiralty to 
place one of their vessels on the Pacifie station, at the disposal of the India Office 
for- tl11s service. Besides the flag ship, there· are, I believe, six or seven of He;. 
Majesty's vessels on the west coast of South America~ three of ~hich are steamers 
and. on~ of the~, t~e little." Vix~n," would be peculiarly well adapted fQr th;, 
serv1ce m qpestwn. In gomg dtrect from Callao to· India, with a fair trade 
wind most of the way, she need not be absent from her station for· more than 
eight montl1s, and the India O~ce might engage to pay for the wear and tear 
coalin~, &c: This wonld be by far. the simplest, cheap~st, and best ... way 0·r 
conveymg the plants; and the ~dm}ra~ty are· scarcely likely to raise any objec-· 
tion. 'The vessel would be reqmred in the Autumn of 1860. 

~hould the Admiralty refuse to give any assistance, one of the 'Steamers of. 
the Indian Government, either from Bombay or Calcutta, 1night be sent over to 
South 4merica to receive the plants ; · and this was, I believe, the plan adopted. 
b:y tha Nether~ands government when they undertook the introduction· o£ 
cinchonas into Java., · , 

.. In case .both these pluus. should fail, and· no Government.· vessel should be · 
_;s.tipplied to perform. this service, I ought'to be empowered to freight a sailinO' 
yessel at Callao.. There wourd be ~o .. difficulty in doing so, but of course th~. 
royage would be much longer, and th'e e:ipense muc}.l greater. I am afraid 
t~at the freight of 31 suitable vessel would certainly not be less than 700 l. ; but' 
even this sum is in.$ig.ni:ficant in comparison to the benefits and'-advantarres which. ' 
may be expected from~ the introduction ofcinchonas into our _Indian po~sessions .. 
' Finally, if every means of corivesing the plants direct to India is· withdrawn,. 
I should take a passag~ in the niail steamer from Callao to Panama, thence in the. 
:American. line of steame;rs to San Francisco, thence in a sailing vessel to Hong 
Kong, -and so to India. This would involve, voy~es of doubtful, but certainly 
of many months duration; and,. as I have before stated, 'th.ere would be but 
little: cha.nce of any of the· plants arriving aLive. The seeds would stand a better 
chance. ' 
· ·· I caimot, however, doubt, that when the. importance of the un.dertakjng is 
considered, either a Government or an Indian steamer will be supplied, or that,: 
at least_, I shall be apthorised tp freight a vessel at Callao. · . 
. ·The· undertaking has already been de~ermined upon. I have been diligently 
eng.aged for severaL months in collecting all the information that can be procured 
in Europe, and in. making necessary preparations, and the 'Vard's cases, which 
will be ~eq uired (worth. nearly 5.0 l.), are on the point of .being shipped off rqmid 
~he Horn to. meet me on my arrivaf. at. Callao. :Mr. Spruce, also a botanist of 
some eminen~eJ how. in. the Ecuador,. has been induced to accept an ofl'et- from 
this office of' employment on. a similar. service in that region;, and I presume, 
tnerefore, that there ccin uow be no idea of abandoning the enterprise on account 
of any appar.ent. difficulty in conveying"the.plalt1ts ~nd seed~ to India·. 

-·No. 26 .. -~ 

MEMORANDUM by Mr. C. R. Markham, India Office, 13 :May 1859. 

WITH reference to the statement contained in Mr. Gersten berg's (the. managing 
Director of tlie "Ecuador Land Compani') letter ~o Lord St~nley, th.at the 
company had already appointed Mr. Spruce, an emmeut botamst now m the 
country to be their aaent 'for transplantinO' cinchonas; it appears that 1\fr. 

' 0 0 h . t Spruce has received no communication from- the company, a~d that ~IS no 
inclined to accept their offer if it should be made. Mr. Spruce 1s, therefor~, free 
to accept any other qffer that may· be made to him. . , ·: . . 

In sending expeditions to procure seeds and plants of th~ cmchona In South 
America for introduction into India, much may be learnt, both fro~ . ~he 
mistakes and the fi"nalrsuccess of the Dutch undertaking,iu 1852-54 • 

. ~.fr. ·Hasskar}, a gei1tleman of scientific acquirements, but unacquainted· either 
with the counUy or the language, was sent out by the putch gover~ment; but 
Le proceeded to the wrong PC?int in the fores.ts, and arnved too late m the _yea_r. 
Thus a whole seasorr.was lost. The followmg season, however, found hull m 

- · · · ·the 
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the· forests <>f C~ravaya, and he succe~ded in -collecting a great number ,of plants 
of the most waluable kind, but no seeds. He prQceeded with his co-llection' direct 
from Callao to Java, where the plantation is reported .to be in a ~otirishing 

, state· indeed the Netherlands government boast that they have ·done good 
servi~ to, and may reckon On the approbation of, the whole civ:ilised. WOl'~~:J. 

They, however, onl,y procured -one of the valuable .species ·of ~iu-chonas, and at 
an enormous expense. . . 
: By the employment of Mr. Spruce, .as well as -of myself, the British Govern

ment will be able to -procure ~t least three ..of the more valuable -Species, and 
perhaps more ~at :a moderate outlay .. Mr. Spruce would be employed to collect 
the C. Condanzinea in the forests of Ecuador, while I should direct my Ia boars 
either towards the Province of Huanuco, or towards that of Caravaya. The
whole collection .of plants and seeds would .be. united at Callao, and 1 s]Jould per-
son.ally superinten4 their conveyance to India. . . 
· If my proposal should be adopted, I would suggest that Mr. Spruce should, be 
addressed directly from this office, or through 1\lr. Cope, Her 1\Iaj~sty~'s Consul 
General in Ecuador, in a letter offering to employ him for the purpose of making 
a cpllection -of cinchona plants and_ seeds, in the . forests of Ecuador, to he 
delivered 'at th~ port of Guayaquil, for a .reasonable remunerati<m ... · The details 
as td ti!Jle, &e. should he left for arrangement between myself and Mr. Spruce. 
It. will also he advisable to address ·a letter to Dt·. Thomson, of the Calcutta 
gardens, Dr. Cleghorn, of the Madras forest conservancy, ;and Mr. M'lvor~ 
superintendent ,of the gardens ou the hills (Neilgherry), instructing them to 
report upon the localities in India best suited to the growth of the plants;' and ' 
to obtain all possible information of the state of the cinchona pla~tations of the 
Dutch in Java up to the most recent time. 

- -No. 27.-

MEMORANDUM by ~I~. Markha-m, India Office, 8 September 18.59_. 

; WITH reference to the permission 1 received·from. the Revenue Committee, 00 

the 13th of last May, to.put myself in communication with Mr. Spruce, a botanist 
now in the Republic of Ecuador, in order to ascertain upon what terms he would 
be willing to procure seeds and plants of the more valuable species of cinchonas, 
which are found in that territory, for· the Indian Government; I have now ,to· 
report th~t I have received Mr .. SPI_'uce's reply to my .Je'tter. . 

Mr. Spruce says, "My s'ervtces are at the command of the Ind1a Office, for 
the object of procuri:pg· young plants and seeds of the. most valuable kinds of 
cinchonas for transporlation to_lndia. .My present o~cupation yields me about 
20 l. a mpnth, and as the one proposed to me· is of .uncertain duration, I think 
30 ,l. a month is as low as I could rate my services, besides the expenses incurrPd 
in collecting and transmitting the plants to Guayaquil." · 
. The offer made by Mr. Spruce~ with respect to his salary, is very moderate. 
Mr. Fortune, a man :of less knowledge and education, received .500 l. a year for 
his services in the trausportation of the tea plants from China to India, a much 
less oneror.-s duty than the one under consideration. Sir \Villiam Hook~r says, 
that." the terms offered by Mr. Spruce are particularly liberal, 'and it is a great 

·saving to Government that he is already in the field of his labours, and thu:; the 
expense of the voyage is saved." . , 
. Sir William .Hooker, in his letter to me, speaks very strongly upon the neces
sity of a thoroughly good practical gardener accompanying each- scientific col-
lector, and he considers this.to. be an imperative requirement. · · 

Through Mr. Spruce a supply will be obtained of the 0. Condaminea, one of 
the most important species, and of the Cascarilla roja, the b~rk of which is ex'!" 
ceeding1y rich in valuable alkaloids. He will undertake to have a good supply 
of young plants and seeds at the port of Guayaquil by the time that I shall ,have 
CPmpleted my collection. The expenses of transmitting the plants and see?s 
from the forest to the port cannot be exactly estimated, but Mr. Sprue~ w11l 
endeavour to perform. this service as economically as possible, and Sir William 
Hooker speaks of him as a first-rate botanist, a well-educated and inost honour-
able man. . · • 
' • I would,'th~refore, suggest to the Committee that I should be. auth~rised to 

11 8. , · . . E 2 · close 
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close ~ith Mr. Spruce's offer, and to make all necessary arrangements with him. 
I would also request, that I should )e permitted to send him out a fe\Y thin(J's 
with which it is essential he should be provided, such as \Veddell's and Howartfs 
works· on the quinology of the. Ecuador, and instruments for ascertaining the 
position, elevation, and temperature of the localities where the !!inchonas grow. 
The Wardian cases which will be_ required for his collection, will go out with 
mine, round the Horn. , 

It is of very great-importance for the success of the enterprise, which has now 
b~en undert~ken b~ the Secretary ~t' State in C?uncil, that. as m~y of the 
valuable specieS of cmchonas as possible sh9uld be Introduced mto India. This 
is the opinion of ~~~· Howard, the largest quinine manufac.turer in England ; of 
Dr. Weddell, the htghest European author1cy on all questiOns respectin(J' these 
plants; ,and of Sir William. Hooker. Of th~ four regions which it is ne~essary 
to explore, in order to complete the unde.rtakiog satisfactorily, and- to procure 
all the more important species of cinchonas, two _will thus be provided for. I 
shall myself endeavour to collect plants and seeds of the Calisaya, the most highly 
prized bark of all, and of two other valuable species, the micrantha and Zamba 
morada, in the forests ?f Car.av~ya ; and l\lr. Sprnce ·'Yill obtain a supply of the 
Condaminea and Cascarzlla ro;a, m Ecuador. . 

It is necessary, however, for the complete success of the enterprise~ that the 
more important spec_ies of cinchonas in New Granada and in the forests of 
Huamalies and Huanuco, in P~ru, should also be procured. 

·I have received an offer to procure these cincho~as, from 1\Ir. Bollaert, a 
gentleman who was mentioned by Dr. Royle as well qualified to perform such a 
service. He has been many years .in Sonth America, knows the language, has 
had. much experience in travelling in_those countries, and is personally acquainted 
with several of the cascarilleros or bark collectors of New Granada. I trust that 
the Committe'e will authorise me to- put my~elf in communication with. this 
gentleman, with a view to ascertain the. terms on which he would be willing to 

· unde·rtake this portion of the enterprise. This would still leave the forests of 
;Huanuco and Huamalies unprovided for. 

'\Vith regard to the conveyance_ of the collections from the west .coast of South 
··America to India, I would venture to remind the Committee that there is very 
little chance of succeeding, unless a vessel is specially pr9vided for the purpose. 

-No. 28.-

REsotunoN of a Revenue, Judicial, and Leg.islative Committee,. India Office, 
22 September 1859. 

APPROVED by the ~ec~etary of State in qouncil. 

TaE Committee having had before them a ~emorandum by l\fr. 1\Jarkham, 
reporting that, iri pursuance of an order received by him on the 13th l\Iay last, 
to ascertain upon what terms ~fr. Spruce, a botanist, now in the Ecuador, would 
be willing to procure seeds and plants of the more valuable species of cinchonas 
which· are found in that territory, for the Indian Government; he wrote to him, 
and has received a reply from Mr. Spruce, stating that he is willing to undertake 

·that service _for 30 l. a month, besides the expenses incurred in collecting and 
transmitting the plants and seeds to ti}e port of Guayaquil. · 
' The Committee having further considered that part of Mr. l\Ia.rkham's memo
randum referring to the great importance of introducing as many of the valuable 
species of cinchonas into India as possible; and representing the necessity of 
providing a vessel for conveying the collections of plants and seeds from the 
West coast of South America to India:- · 

Ordered, that 1\Ir. :Markham bEdnstructed to close with Mr. Spruce's offer, on 
the part of the Secretary of State for India, in Council ; that he be authorised to 
expend sums not exceeding 500 /. for each region, in procuring plants or seeds of 
the more valuable species of cinchonas, which grow in New Granada, and in the 
provinces of Huamalies and Huanuco in Peru, if opportunities of doing so should 
offer themselves; and to charter a vessel on the west coast of South America, 
for the voyage to India. · • · 
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-No. 29.-

Clements R. M ar'Rham, Esq., to Dr. Forbes lVatson. 

My dear Sir, Lima, 8 February l860. 
I WRITE by this mail a short report of my proceedings thus far, which you 

will perhaps kindly show to Mr. Bourdillnn.·. . 
On Ja:Q.uary 19, I arrived at the port of Guayaquil, in the Republic of Ecuador, 

and made arrangements with. regard to Mr. Spruce's part of the undertaking. 
We found the President I of Peru, with a large fleet and army in hostile posses
sipn of the river and a part of the towri, and the country in a complete state of 
·anarchv. I had some conversation with Castjlla, the President of Peru, with our 
Minister, Mr.· Cope, and with the Vice-consul Mr.· Mocatta. The latter has got 
passports, so as to prevent any of Mr. Spruce's mules from being seizedt and will 
make all necessary arrangements about sending Cross up the river with the 
Wardian cases when he arrives. Cross should, therefore, be told to go to him 
on his arrival at Guayaquil; and I think he should also be provided with a 
letter to Het Majesty's Acting-consul at Panama,, Mr. Bidwell, as he has never 
travelled before. 

'I think there is every prospect of Mr. S.pruce's undertaking being successful; 
and I lmve told him to send the plants and seeds in charge of Cross; by the first 
steamers.to Southampton, and thence,- without delay, to India. He will collect 
chiefly, I believe, in the fores'ts where the "red bark" is found. · 

On January· 26th I arrived at Lima,, where -I remaiil' for a short time, to 
collect information, make some necessary. arrangements, and obtain letters of 
introduction. · 

I have met several persons 'Connected with the forests on the ea~tern slopes of 
the Cordilleras, such as Don Jose Maria Costas, Don Modesto Basadre, and 
others; and they all tell me that good cinchona trees have become exceedingly 
scarce, both in the forests of Caravaya and Bolivia; that 10 years ago, .when 
Dr. Weddell was out here, it would have been com.paratively easy to make·a large 
collection, but that now it ·will be an enterprise. of very great difficulty. The 
natives, both in Peru and Bolivia, have lately become extremely jealous of 
strangers, and there is almost the certainty of a war between those two Republics 

· in a few months: The obstacles in the way of success are of no small maO'ni· 
-tude; out at the same time 'every year of delay would most undoubtedly gre~tly 
increase them. · 

John \Veir (the gardener) is now at Islay, putting tog~ther 15 of the Wardian 
cases in a court-yard which has been.provided for the purpose ; the other 15 will 
be sent to Guayaquil for "Mr. Spruce, by the first opportunity. The freight from 
Callao to I slay, and custom-house charges were exorbitant; but I keep a regu· 
lar account of all expen$es. , 

On my arrival here, a long compli,mentary article appeared in the "Lima" 
ne":spaper, announcing my second visit, and reviewing my former works. This 
has, 1 think, thrown the people off the scent as to my real object, although it 
must necessarily be known to several. The extreme scarceness of the trees 
has made me doubtful whether to go to Caravaya, or to alter my plans, and 
enter some of the Bolivian forests, the objection to the latter course being the 
lawless and unscrupulous character of the Bolivians; the position of whose coun· 

·try on the· other side of the Andes, enables them to defy European govern
ments. I shall probably be unable to decide finally until I am much nearer 
the theatre of action. · 

With rega;rd to conveying the plants fl'om here to India, I have .Consulted 
.several people, consuls, merchants, and captains of vesgels; and have come to 
the conclusion, if no steamer is provided in the J,>acific, · that the best route will 
be by steamers to Southampton, and thence by the ordinary· line to lndi.a. There 
is the certainty of having steam all the way, the Wardian cases would be .safer, 
and there would be no necessity of engaging freight beforehand: while to obtain 
freight in a vessel from Callao would be ten times as expensive, with greater 
risks. .Another ad v~ntage would be, that in case I am knocked over by fever 

,.. and ague, or any accident, there will be no ·difficulty in '\Veir taking charge of 
the cases to India ; as Cross will do wit.h Mr. Spruce's collection. · 

'Fhe secretary of the Royal West India Mail Steam Company (55, Moorgate-
118. • E 3 · street,. 
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street (E. C.),. should be req~e.sted to ~ive di!ections to the capta~ns of the company's 
steamers to render every assistance ua theu: power, and to gn·e accommodation . 
for the cases aft, ·on the upper deck, and that their agents-on the Isthmus should 
take charge of· iP,eir conveyaoc.e ·from .the P.acafic to the Atlantic. :Mr. J :ust, the 
secretary of the Pacific Steam Navigation Company (Liverpool), and the Pen .. 
insu.lar and Ori~ntal Com pan~ should also ~e written . to, for the same object. 
I tlun!< the Pemnsu:lar and Oriental boat sails four .days after the arrival of the 
\-Vest Indian mail at Southampton. . . 

I am now .about to proceed to Arequipa,· and shall ·continue my j~urney to 
the forests, as soon as the roads are· practicable. "Whatever the result of my 
enterprise may, be, be assured that I shalLdo -my best at:liCl spare· no labour, neg-
lect no chanc.e, for the :attainment .of the important object in view. . 

· Ever yours, &c. 
(signed) Clements R. Markham. 

P.S.-1 shaH write ·next from Arequipa. 

·· · -No. 30.'-

. Fro.m 0~ R •. L1Jarkham,"Esq., to .Dr. Forbes Watson. 
. . ' , . . Pqrt of I slay {Coast of Peru), 

Dear Dr. Watson, .. 5 !\Iarcl:I 1860. 
• I have sent the I HAVE got the ·15 Wardian cases* her.e, all put together, ready to receive the 
other 15 Wardia~ plants; without further accident than the breaking of one .of the panes of glass. 
~::~~t?heal~1:~} -They 'will remain here, under a corridor, until my return from_ the interior .. 
of Cross or fur· "\Vhile here, waiting the arrival of beasts from Arequipa, I have been examining 
ther ord~rs fr_om · the· ravines in search of· good .soil for the War dian cases. 
Mr. Spruce. !slay is -a little -sea-port, ~u·rrounded by a sandy desert, which extends inland as 

far. as Arequipa, a distance of 90 miles; and tbe soil-of the latter place is poor, and, 
therefore, not Hkely to be suitable fo~ the cinchonre .. A range of mountains, how
elVer, averaging a he;ght of 1,5'00 to 2,000 feet, runs along the coast, at a distance 
of a:bout a league or two from the sea, called the Lomal'. From June to Decem .. 
ber they are green, and covered with wild flowers, but dried up during the 

, re:r;nairider -of the year. They are broken by several ravines which descend 
t~wa,rds the coast, where ~Small springs are ·met ·with, causing vegetation, and 
giving live to a few olive, fig, pomegranate, and acacia trees; those near Islay 
are ·called Mataranes, Yuta, Guerretos, through which the road to Arequipa 

t See accompany• passes, Tin.tayale, and Catarindo.t From ihe little spr~n'gs of ~Iataranes, a pipe 
ing map. is laid down, ·which supplies !!'lay with water, ; and, amongst the roots of the. 

olive tr-ees,· in this ravine I found soil, apparently rich, .and suitable for t~e 
Wardian cases. Owing to the extraordinary rains, a number of plants were still 
in flower; so that I found, in the soil of the Mataranes ravine, olives, fig8, acacia, 
an amaranth, verbena{two'kinds), heliotrope, salvia, several -compositre, a little 
gTass, a poppy, tobacco, castor oil, a rumex, a convolvolns, solanum (two kinds), 
an umbellifer, aloe, and O:lalis. In Julythere are great quantities of amancaes, 
a liliacoous plant. . . . ' , · . . 
· By this J>OSt, I forward to your address, a small' bag, contammg a sample of 
the soil of· Mataranes, for analysis, together with specimens of the rock, appa
rently gneiss, of which the ravine is formed. I also -enclose a sketch map of 
the locality. I shall be obliged, if you would forward me the _re~ult. of the 
analysis of this soil,f and if it contains nothing pernicious, its prox1m1ty to I slay 

(less 

'l Amongst' the papers on cinchona, in tbe office, you will find an analysis of !!oil, 111·hcre a cin• 
chOna gre"f, by ltir. Piddington, with this resUlt: 

100 grains of water .. ' 2'06 
Siliceous matter · . .. 0'62 
Carbonaie of lime '· .. 46"00 
CarbomJ,te of magnesia "' 51·00 . 
Loss • .. ~ ·- - o·a2 

.100'00 

•. .Memorandum,. dated 21 November 1856. (. 

t . 
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·(Ies& than a league), wm .enable me to obtain it quite fi·esh, when the.piants arr~ve I 

on. the coast~ 1\Jeanwhile, 1 have made arrangements for a suffiCient quanttty 
to be ready for the 'Vardia? c~se~.!. an~ I shall find. y~m· answer to this let~er 
"-when 1 pass through. Areqmpa .m t1me, 1f the. analysis ~s u~f~voura_ble, to p~o- . 
cure· soil elsewhere. I shall brmg down specimens of tlie sml m which the cm
chonre .o-row (at a foot deep, near. the roots) together with hits of the rock, and 
loose st~nes near them. 1 shall also be obliged, if you would let me know what· 
the fine white powder is eomposed of, which is scattered over the desert, and a 
specimen.. of wh.ich I have als? fonvarded in the bag~. 
. 1 have exammed these ravmes, and traversed the sanpy desert on foot (as they 
·hav·e no beasts here), and frequently under a burning·sun. 

War is about to commence betwee:n· Peru and Boli\'ia, and it will be right in 
my line of march-; they also tell ~e, that the cascari!leros '~iil.tn~ t? prev~nt my 
procuring .plants and seed,. but I will overcome these diflicUlttes 1f 1t IS possible. 

I leave· t~is to-morrow morning for Arequipa, w h~nce I will write· again. 

Ever yours, &c. 
(signed) Clements R. lJfarkham 

, -No.31.-

C. R. Jfarkham, Esq., to E. D .. Bourdillan, Esq. 

Dear Sir, . Arequipa (Peru),.20 :March 1860. 
IN acknowledging' the receipt of your letter dated January 24th, I take the 

opportunity of reporting' my proceedings, in continuation of my letter dated 
:from !slay, in answer to that addressed. to me. by Dr.. J:orbes: '\Vatson, on De-
cember 31st, '1859. . ' 

'Vith my letter fro.m Islay I forwarded some soH for analysis, which, after 
some search, ·I had fo'und in the neigh bourbood of that port, hoping that it 
would be found suitahle for establishing the cinchona in the 'Vardian cases. I 

'have since examined the soil in the valley of Arequipa,* and find that it is poorer, • Most of the wild 
·and that in most parts, especially where maize crops are raised, a great deal of flowers ofthie 
guano is used. This makes me more anxiqus that the soil of the "Lomas" of hLomas oflsiay

1
, 

I I • I · · · - owever, are a so 
, s ay ma~ contam not un~ permctous. . . " found in the valley 
· Mr. Wtlthew, Her MaJesty's Consul at Islay, has kmdly made arrangements of Arequipa. 
to have the soil ready when I arrive from the interior,. and the Wardian cases 

.. conveniently placed for the reception of the plants. . 
1 

• 

I arrived at Arequipa, after a two days' ride over tl}e desert, oh the St.h of this 
.momh, and find.that this is the rainiest season that has ever been known in Pem 
since the year 1819, and that the· roads over the Andes· are said to be impassable. 
·Nevertheless, as the rains must nec.essarily be drawing to a close, and as I am 
anxious. not to lose any time,. I intend to ·leave Arequipa for the interior on the 
day after to-morrow, l\farch· 22d. -

Durin,g my stay here, I have been carefully collecting information respecting 
·the bark trade; chiefly from: Mr. Renny, the agent of the house of Gibbs, Doa 
Jose Maria Pefia, an exporter oB Bolivian bark, and Don. Agustin Aragon, one 
of the principal men of the Caravaya province.. All commercial men combine 
·in saying that the bark of Caravaya is of little value, and the house of Gibbs has 
forbidden its agents. to purchase it ; and they. assure me that all calisaya. bark . 
comes from Bolivia, either through the port of Arica,. or· smuggled across the 
frontiers of Arequipa and lslay. On the other hand, Dr. Vveddell, Dr. JunghC1hn, 
·and other botanists, whose statements· ar~ confirmed by Don Agustin Aragon, 
.ass~rt that. the shrub .calisaya (var, B. Josephiana) is the same plant as the tree 
~ahsaya, only growing under different circumstances; and this variety abounds 
~n. C.aravaya, though, little sought after, on account of the small quantity of bark . 
It ytelds.t Moreover, Dr. 'Veddell, in a letter to me; dated September 20th t Dr. Weddell, ina 

·1859, assured me that small plants of the tree calisaya were common in the forests letter to me, dated 

of C~ravay~; and this assertion is alsg confirmed by Aragt>n. Other valuable !~fa~!':! t~5:i1 
·species of cmchona, such as the Zamba morada, C. Boliviana, and· C. micrant~a, means to collect 
~re known to abound in Caravaya. ' · , the C. Josephina. 
. 118.. . · E 4 I am 
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20 Sept. 1859. 

t W eddcll to me, 
20 Sept. 1859. 

40 PAPERS RELATING TO THE INTRODUCTION 

I am thus left in the difficult and very responsible position of having to select 
the region in which to work, and on the correctness of my decision will depend 
the success of the undertaking, at least for this season; 
. The case as between Bolivia and the Peruvian province of Caravaya, so far 
as I am now informed, stands thus : In the Bolivian forests there is undoubtedly 
the greatest quantity of C. Calisaya trees, ·but the difficulties of procurino- plants 
~nd seeds is very great. The. Bolivians ~re the most ignorant, barbaro

0

us, and 
Jealous of all the South American republicans, and they have an intense hatred ' 
and suspicion of foreigners. Both the authoritie&. and the b:uk collectors, when 
my o~ject ~as kno~n, '!onld thr~w every obstacle in my way, and not impro
bably unpnson me. Besides all this, a war between Peru and Bolivia appears to 
be certain as soon as the dry season comes on, which would render the convey-
ance of the ·plants across the frontier in safety almost impossible. • 
. In Caravaya it is true that the tree Calisaya is rare; "that is large ones, for 

the small ones are common ;"• and the shrubby variety, together with other 
valuable species can, ·I am told, be easily proc"Q.red. The road from the forests 
of Caravaya to the coast is shorter than from any point of the Bolivitln forests; 
the Peruvian authorities would give me every assistance in their power in the 
way of supplying me with mules, collecting provisions, and obtaining experienced 
guides; at the present moment, the Peruvian Government having quarrels with 
.France, and the United States, is particularly anxious to keep on good terms with 
Great B,ritain during its war with Bolivia; and my route to the coast will 
probably be beyond th_e act!lal scene o~the approaching campaign. 

Having carefully weighed/ these consider~tions, it is my present intention to· 
proceed in the first place to La Paz, the principal city of _Bolivia, where Mr • 
.f erningham has supplied me with a letter to the :1\J:inister of Foreign Affairs ; 
and then to continu~ my jou;ney along the verge of the Bolivian forests, until 
I again reach ·the eastern banlcs of the Titicaca, on the frontier between Peru 
and Bolivia. I should, during this journey, collect information, and form my 
judgment by personal observation, and if. I came to the conclusion that the risk 
of personally attempting to make my collection in Bolivia would be so great as 
to render success improbable, I should abandon the idea, and.endeavour to make 
some 'such arrangement with the agents of Don Jose :1\:Iaria Pefia, as Mr. Hasskarl 
made so successfully with some Bolivian cascarilleros. . 

Having_thus done all in my power with regard to Bolivia, I shall proceed to 
the forests of Caravaya in May, in time to see the cinchona in flower, and com
mence at once to work at making as large a colfection as possible in the southern 
division, and· as near as possible to the Bolivian frohtier. The C. Boliviana, 
which Dr. Weddell believes to be hardly more than a variety of the C. Ca_lisaya, t
is found in abundance fn Ayapata, the northern district of <Jaravaya, where Don 
Agustin Aragon bas a large estate, and I shall endeavour to make an arrange
ment with him to supply me with plants of that species. 

Don Pablo Pimentel, the present Sub-Prefect of Caravaya, will be directed 
to give me every assistance; and the cura of the frontier village is my personal 
friend, so that I anticipate no difficulty in procuring guides and a sufficient stock 
of provisions to ena~le me to proceed into the forests. I hope to complete the 
collection by September, and to reach the C03.$t during the same month. 

With regard to the 'conveyance of the plants and"seeds to India, I am still of 
opinion ihat by far the safest and cheapest way would be by sending a Govern
ment steamer direct from the coast of Peru to India, as was done by the Dutch; 
and that every other way involves numerous risks and chances of failure. Of 
the two other ways that are left, namely, by steamers to Southampton, and t~ence 
by the overland route, or by a sailing vessel across the Pacific; I am conv~n~ed 
that the former, with all its risks, is preferable for many reasons. In obta.Imng 
a vessel there would be many delays, a .nec~ssity of waiting fo.r the Ecuador 
collection, the chance of calms on the Lme, much more expensive, and under 
the most favourable circumstances a longer voyage. I should not therefore think 
of taking any steps respecting the" Kittiwake.'' By the former way there would 
be the great advantage, that the· collections from Southern Peru, and from 
Ecuador could be sent away 'at once, without wa~ting fo~ each ·other. It is t~ue 
that there wonld be more risk from the numerous trans-shipments; but by havmg 
proper directions given to the various captains, and ~ith ordi~ary, care, I .have 
no. doubt that the Wardian cases might be conveyed without accident to Indta by 
th1~ route. < 

I would 
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·· ·I would repeat, however, what I have already said in a former letter to Dr. 
Forbes Watson, tha.t the secretaries of the Pacific~* West Indian,t and Peninsular *Mr. Just (Liver
and Oriental Steam Navigation Companies should be written to, requesting that pool). 
the captains of their steamers be directed to give every assistance and good 'tr Mr. Reep (ISG, 
stowaO'e room on the upper decks. With regard to the passage across the Isth- E ~)gate·street, 
mus of Panama, it would be well to .request, that the agent of the West Indian ' · 
Steam Navigation Company at Panama be directed to see the cases safely con-
veyed across the isthmus. Mr. Spruce's collections' can be sent away (without 
waiting for mine) in charge of the gardener, Cross. · 

I have now; I think, informed you of all that is settled respecting my future 
movements; w11ich may, of course, be modified by further information that I 
mav receive at Puno,t or when nearer the cinchona forests. t I hope to reach 

• iu justice to myself, I cannot conclude this letter, which is ,probably the last Puno on Sui)dayl 
that I shall have an opportunity of writ.ing, until my return from the interior, 25 March. 
without expressing a hope that the Secretary of State in Council is aware of 
the difficulty of the service upon which I am employed. The forests where the 
cinchonre grow are almost inaccessible, without roads or habitations. There is 
great risk of being disabled by fevers in the humid forests, by "sorochi," (an 
illness brought on by the great height) in crossing the Andes, and by dysentery 
and ague on the coast. The plants, after they are procured, will have to pass on 
mules' backs over the frozen plains of the Andes, and the hot arid deserts on the 
coast before reaching the. \Vardian cases; and then will follow several voyages 
in different steamers, which will last for three months. [It will be remembered 
that no human foresight could have prevented the loss of the priceless collections 
of La Condamine, Ruiz and Pavon, Humboldt, Stamford RafB.es, 'Vallace,-and 
others.] The roads frJ?m the forests, and across the Eastern Cordillera, pass 
along the edges of precipices, and over ridges, where one false step would cause 
the loss of.m ules. and cargo. 

Many of these obstacles may, of course, be overcome by energy and care, 
other~ are in the hands of Providence; but I take this opportunity of mentioning 
the many risks and dangers which must be encountered, in justice to myself; 
at the same time, assuring you that, humanly speaking, I feel some confidence 
in the success of the undertaking·, and that no exertions will ue spared on my 
part. 

I have, &c. 
(signed) Clements R. J.l!ark/wm. 

;,_ No. '32. -

T. G. Baring, Esq., M.P., to Clements .J1arlcham, Esq. 

Sir, India Office, E. 0., 31 March 1860. 
Youn letter, dated 8th February 1860, No. 1, addressed to Dr. Forbes \Vatson, 

has been laid . before the Secretarv of State for India in· Council, and I am 
directed to inform you that your wishes ... with reference to the safe transport of 
such seeds and plants of the cinchona tree as you may be able to obtain, having 
been communicated to the Secretaries of the West India and Pacific Steam 
Navigation Companies, the directors have in each case expressed their willing~ 
ness to issue the necessary instructions to the officers commanding the ves~els on 
which the plants will be placed; on· their arrival at Southampton they will be 
immedjately forwarded to their destination in India. Mr. Cross, the gardener 
attached to Mr. Spruce's branch of the expedition, will proceed to Guyaquil by 
the steamer of the 17th proximo, as originally arranged ; he will be furnished 
with a letter of recommendation to Her Majesty's consul at Panama, and .be 

· instructed to proceed up the river with the Wardian cases to join Mr. Spruce. 
Sir Charles Wood notices with pleasure the zeal and intelligence with which 

you have entered on the duty entrusted to you, and feels satisfied that by the 
continued exercise of those qualities, ·you will be able to overcome the many 
difficulties inseparable from your undertaking. I am directed to convey to you 
his approval of your arrangements as far as they have already proceeded, and to' 
• u8. F ~ · add 
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add th~~ the change in your pl~ns~ with regard to the transport of the seeds, vi& 
, the Pamfic, appears to be fully JUsttfied by the concurrent opinion of people who 

from their position, are likely to be well informed upon this subject. ' 
I 

I am, &c. 
(signed) T. G. Baring . 

. -No. 33.-

~rom E. D. Bourdillon, Esq., to Clements R. Marhham, Esq. 

Sir, India Office, London, 17 April1860. 
. I HAVE to acknowledge the receipt of your letter, dated Port of Islay{coast of 

Peru), 5th March 1859 (1860), addressed to Dr. Watson, toooether with its 
enclosure and the speCimens of earth '"'·hich accompany it; when° they have been 
analysed you· shall be i~fort~ed of the result .of the i~vesti~tions. The gardener 
Cross leaves for Areqmpa; m accordance w1th the mstrucuon conveyeu in your 
last' letter. by the present mail. · 
· The enclosed letter from Mr. Cleghorn arrived by the last mail; you will see 

that that·gen~leman agrees· in the Neilghery Hills being the most suitable locality 
for commencm~ the experiment for propagating the plants and seeds you may be 
able to transmit. · . 

Clements Markham, Esq., 
Port of !slay, Peru, South America. 

I am, &c. 
(signed) E. D. Bow·dillon. 

Enclosure in No. -33. 

H. Cleghorn, Esq., to Clements ]}larkham, Esg_. 
My dear Sir, Utakamund, Nilgiris, 7 March 1860. 

YouR letter of N ovetriber 17th reached me some time ago, whilst travelling to this 
sanatarium •. I would have written sooner. but was much occupied durjng the stay of Sir 
Charles Trevelyan at this place. , Your ·plan of operations, and the great object of your 
vovage is much in my ,thoughtsj, and has naturally been much discussed everywhere. 

"'After careful perusal' of the pamphlet drawn up by you, I have come to the conclusion that 
the. best sites will be found in tl1~ Nilgiri range of mountains, and I concur with you that 
it will be best at fi.rl'lt to concentrate all our efforts in this vicinity rather than to scatter the 
cases over different districts, as Salem, Tinnevelly, and Tranncore, which may hereafter be 
supplied with seeds and cuttings. · 

. The best efforts of Mr. Mcivor and myself shall not be·wanting to make the necessary 
preparations, and sites will be put in readiness immediately at the close of the monsoon: 
(end of ·September), the rapid growth. of vegetation during the rains renders any earlier 
attempt fruitless, except in a few sheltered localities. 

So anxious do I feel to co-operate with you in the great work in which you are engaged, 
that I propose to modify my tour this season, so as to enable me to repair to Calicut as 
soon as the arrival . of. t~e cinch.ona ship may be telegraphed. .Mr. P. Grant, C?Ilector ?f 
Malabar, has rece1ved mstruct10ns from Government to afford you every assistance m 
facilitating transport up the Nilgiri ascent, and this will be attended with some difficulty, 
the short ghat road being very steeptwhilst the cart road, viti Polyat and Coimbatore, makes 
a detour through the low country, where the temperature is high. I think the short road 
will be the best. · 

.It is well to remember that Mr. Mcivor's conservatory is just being finished, and that he 
has n smaller glasshouse, which' usually contains some of our indigenous Melastumacece, 
:il.rutolochiacece, &c. . · 

The Wardian cases, which may be sent to Ceylon, and given in charge to 1\fr. Thwaites 
of the Royal Gardens, Peradinea, will be admirably cared for. I believe be is already pre

. pared. fo; your arri.va], and writes with enthusiasm regar~ing the. project •. 
· W1shmg you a pleasant and successful voyage from ~. Amenca to Calicut. 

Clement<> Markham. Esq., · 
India Office. 

(To be forwarded.) 

I remain, &c. 
(signed) H. Cleghorn. 
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-No. 34.-

LETTER from C. R. Ma1''hham, Esq., to the Under Secretary of State for India. 

~ritish Consulate, Port of !slay, Peru, 
Sir, · 9 June 1860. . 

I HAVE the honour to report, for the information .of the Secretary of State for 
India M1 Council, that, in performance of the service on which I am employed, I 
have arrived at this port with 529 of the more valua.ble species of cinchona plants, .. 
which are now in course of establishment in the \Vardian cases, f~>r conveyance 
to India. 

· 2. I propose, in this report, to gh:e a detailed .account of m_y proceedings, from 
the time of my departure from the City of Areqmpa (whence I addressed my last 
letter (No. 3) to Mr. Bourdillon), to my arrival, with the plants, at this port. 
Some of my observations in the cinchona region may_ prove ut~eful to the gentle· 
men who will bave charge of the cultivation in India, and shduld it be considered 
advisable to supply them with printed copies of this report, they should be in, 
their hands one or two mails before the arrival of the plants. 

·JouRNEY AcRoss THE CoRDILLERAs oF THE ANDEs. 

3. On 1\:Iarch 22d, 1860, I left Arequipa, accompanied by John \Veir, the gar
dener, and arri-\red at the city of 'Puno, on the banks of Lake Titicaca, on the 
27th, a very painful journey, over snowy heights 15,500 feet above the level of 
the ~ea, In the worst season of the year, the rigours of which were increased by 
tl1e debility brought on by ·an illne5s from which I had suffered at Arequipa, and 
by the sorochi, or violent headaches and sickness, occasioned by the great elevation 
of this region abm·e the sea. The loftiest part of the road is several hundred feet 
allove }.:Iont Blanc. 

4. At Puno, I was occupied for some days in collecting information, which 
induced me to alter tl1e plaris for executing this service that I had previously 
formed at Arequipa. I found that a war with Bolivia was imminent~ that the 
state of that country, owing to the excessive rains, would render travelling 
exceedingly slow; and that the extreme jealousy of the Government and people,
in presHving their present monopoly of the bark trade, would render it i m pos
sible for me to make a collection personally. I have a most complete dist.rust of 
allJ?ative agency; I therefore abandoned my intention of going into Bolivia, 
and it was very fortunate that I did so, for a decreee has since been issued hy 
Dr. Linares, the President of that Republic, prohibiting all communication 
between Peru and Bolivia, and the passage of either travellers or goods across 
the frontier, this being~ of com·se) the forerunner of war between the two 
countries. 

5. There is no question that the calisaya tree, the most valuable species of 
cinchona, is found in greatest abundance in B.:>livia; but, though scarcer and 
more difficult to collect, it is also to be met with in the Peruvian province of 
Caravaya. I finally resolved to proceed without delay to the cinchona forests of . 
Carava~a, to make as large a collection as possible myself, without employing· 
a tty nat1ve agent.· 

6. On the 7th of April I left Puno, and commenced my journey to Caravaya, 
travelling without a muleteer, and with the cheapest beasts, hired from. one 
vill~ge to another, a way which entailed much tJ'Ouble and annoyance, but 
which I adopted as being far more economical. There were four broad and 
very rapid rivers to cross on balsas, or long bundles of reed stitched together, 
while the mules swam. The plains and mountain ranges over 'vhich the way 
passed averaged a height of 12,000 to _13,000 feet above the level of the sea, 
and one snowy pass attained a height of nearly 17,000 feet. The season was· 
one of violent storms, with hail and snow, and constant rains. Tl1e road passed 
through .the towns of Lampa, Pucara, and Azangaro, to Crucero, the capital of. 
the pr~nnce of Caravaya, which I reached on tbe 16th of April, a distance of 
160 mlles from Puno. 

•1 I 8. F 2 7. ·crucero 
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- 7. Crucero is a mere -collection of mud huts, built on a. very elevated swampy 
. plain, just on the western side of the snowy Caravaya range, whence roads branch, 
off over th~ passes to the forest-covered valleys on the eastern slopes. 

THE PROVINCE OF CARAVAY.\. 

8. The Peruvian province of Caravaya, in the department of Puno, consists of 
a snowy ranqe ·o~ mountai?s! extending for 180 miles from .the department of 
Cuzco to the tront1er of Bohna, from the eastern slopes of wh1ch long spurs run 
out. to the north and east, until they gradually subside into the vast forest-covered. 
plains wllicb extend for thousands of miles to the shores of the Atlantic. ThEse 
spurs or ridges enclose yalleys the sides of which are generally covered with dense 
forest, while the summits of the ridges are clothed with rich pasture land, inter
spersed with small thickets in the raviqes and gullies. These higher regions are 
called pajonales. The ·numerous streams and rivers which flow down the valleys 
of .Car~vaya, an.d which have lol!g be~n famo~s for. their gold was~ngs, finally 
umte, m the-plams, to form the r1ver 'YnambarJ, a tributary of the still unknown 
Purus, which is probably the largest secondary river in the world. 

9. The most important of the Caravaya valleys, and that which I determined 
to examine first, is that of Sandia, which contains a ·population or 7;ooo Indians, 
and annually yields 90,000 lbs.·- of coca, and 10,000 lbs. of most excellent 
coffee. . · · 

10. On April 18th. I left Crucero, and crossing a lofty snow-covered ridge, 
commenced the descent from an arctic to a tropical climate, down the beautiful 
ravine of Sandia. The pass above Crucero is 13,600 feet, and the village of 
Sandia 6,667 feet above the sea, being a descent of 6,933 feet in 30 miles. Ar
I'iving at Sandia on the 20th, I began at once to collect provisions and make other 
necessary preparation for a further advance into the interior, intending first to 
examine the pajonales of the Sandia valley in search of the 13 Josephiana variety 
of the calisaya plant, which Dr. Wedd~ll had informed nie was to be met with in 
those localities, and then 'to cross a mountain ridge into the forests of Tambo· 
pata, where the tree calisaya and other valu,able species of cinchonre were said to 
abound.· ' · 

Cinchona Calisaya, var. {3 Josephiana. 

11. On the 24th of April I left Sandia, accompanied by the gardener, a native 
lad, and three Indians bearing a tent, provisions consisting of toasted stale 

· bread, salted cheese, maize, and a few other necessaries, and.,. proceeded down the 
valley, following the course of,_ the river. The foaming torrent dashed through 
the centre of the valley, and the masses of verdure on either side were toned 
down by many flowers· in large patches, purple melastomacero, orange cassire, 
and scarlet salviro. At a distance of 15 miles below Sandia, the perpendicular 
cliffs rise up from the river on either side to a stupendous height, and the path 
winds up in zigzags, to creep along the edge of steep grassy slopes or pajonales, 
far above th.e tropical vegetation of the ravine. · 

12. It was at this spot that the Calisaya (var./3 Josephiana) was first met 
with ; a number of young plants growing by the road side, and older shrubs 
lower down the slope, with their exquisite roseate flowers and rich green leaves 
with crimson veins. 

13. The rock appeared to be a l1ard schist, much discoloured with red oxide, 
quartz occurring here and there; the soil a stiff brown loa~, with a little .vege
table mould. A little above tbe road there was a small thteket of arbutus and 
purple melastomacero, in a shallow gully, surrounded by the long-blade~ grass 
of the pajonal (stipa :ycltu). Here there was a Cinchona caravagensas, and 
another Calisaya Josepltiana. The height of this spot above the sea was 5,422 
feet, and the plants growing round· the c~nchonro were purple melastomacero, 
arbutus, and blechnum and trichomanes ferns. The positions of a number of 
young plants, to be collected on our return, were noted doWJ;I. 

14. The scenery of this part of the valley is remarkably beautiful. Lofty 
mountains, with their cascades, rise up ou either side, their summits crow~ed 

With 
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with rich grass, their gullies. full . of trees a~d flo.wers. ~alf way up, in m~ny 
directions, terraces of coca rise, tier above tier, frmged w1th ferns and begomas. 
We have the shrub cinchonre on the high pajoriales, perhaps the finest coffee in 
lhe world in the ravine, and a little gilium, also of the cinchona! alliance, by the 
road sides. 

15. On the 26th I travelled for a considerable distance along the skirts of 
mountains, at a great height, in the regioh of pajonales. No ravines or large 
cascades cut np t.he face of the mountains; all was exposed to the full glare of 
the sun; and though there was a profusion of melastomacere in the shaJlow gullies, 
there were no cinchonre. The latter evidently dislike very exposed situations, at 
these heights. 

16. On this day, also~ I left the valley of Sandia, and, crossing a mountain 
range, went dow.n from the grassy .uplands to the banks of another river, the 
Huari-huari, flowmg through a tropical forest fnll of palms and tree ferns. On 
the verge ·of the pajonal there were a number of Calisayas (f3 Josephian(E), which 
were also marked down, to be collected on our return. 

17. From the banks of the Huari-huari, a very dangerous and tedious ascent 
led to the ridge which divides the valley of Sandia from that of Tam bopata. The 
ridge consists of grassy slopes, with dense thickets of melastomacere, palms, 
tree ferns, bamboos, incense trees, and cinchonre, in all the small ravines and 
gullies. The useless Cinchona caravayensis, with its large red capsules and 
coarse leaves, was common enough, but the Calisaya Josephiana verv rare. 
One calisaya, whether it be the variety a or f3 of '\Veddell, was met with ~n this 
pajonal, 18 feet 6 inches in height, and 8! inches in girth two feet above the 
ground ; yet Dr. '\V eddell gives the height of the C. Josephiana as varying from 
6~ to 10 feet. · 

18. I c'annot but conclude that the .fosephianas nre not even a variety of ~he 
true calisaya, but exactly the same plants, stunted to the size of shrubs from 
their elevated or exposed situations. I have traced these calisayas from the 
shrub to the tree, without finding any difference in the flower or fruit to 
warrant even a·variety. While still in the region of pajonales, I found four or 
five trees, 20 to 30 feet high, with flowers and fruit of Weddell's Calisaya, 
'Car. a Vera. . 

19. I had but slight opportunities of observing tl1e temperatures of the 
pajonal region, about 5,000 feet above the sea, where the C. Josephiana is 
found. On April 25th to 27th the thermometer ranged between 7 A.M. and 
9 P. 11:1.; highest 67 s).egrees, lowest at night 56 degrees; and on May 12th to 14th, 
from 69 degrees to 53 degrees. The shrub calisayas were growing on the edges 
of the thichet, and not in deep shade. 

20. The most common plants gro\\ing with the shrub calisayas were the 
melastomacere with purple flowers, and the huaturu bajo, or incense trees. 

21. In returning from the forests, on May 13th and 14th, 20 plants of the 
shrub calisaya were collected in the Huari-huari ravine, and 55 on the pajonal 
where they yvere first seen, called Paccay-samana, most of them very promising 
yo_ung seedlmgs. Total 7 5. -

Cinchona Calisaya, var. a Vera. 

22. Having crossed the ridge of pajonales, I entered another of the Caravaya 
valleys, through which the riyer Tambopata flows, which rises in the mountains 
separating Peru from Bolivia. The TFlmbopata valley was visited by Dr. Weddell 
in 1847, and its forests were said to abound in cinchome. In the upper part of 
the valley I found a small clearing made by one Juan de Ia Cruz Gironda, who 
was obliging and willing to assist me, and I procured an· excellent guide named 
Martinez, a native of the p]ace, who was well acquainted with the forests. . 

23. With the exception of a ft:w small clearings, the whole ravine is 
covered with one dense tropical forest, without road or path of any kind, and 
I resolved ~o penetrate in the performance of this sen·ice, where, ~s far as I 
could learn, no European had been before, and no human being for upwards of 

• 12 years, when the bark trade· of Caravaya came to an end. ~-knew. the risks 
118. P 3 would 

• 
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wo.uld ~e gteat, ?ut that they would be fullyjustified ~y the importance of the 
ohJect to be attamed, and oa the 1st Qf May I left Guonda's clearinO" accom
pani~d- by the guide Martinez, the gardener, and four Indians carryi~O" a tent 
anu provisions. ' 0 

24. Beyond the river Challuma, a tributary of the Tambopata, and the ex
treme point reached by Dr. \Veddell, there is no path of any kind, the trt-es 
are of great height, and the ground "is entirely chokec,l up with creepers, fallen 
ma_sses of trees and bushes,. an~ .tangled bam~oos. In. many. ~laces the way 
led along the verge of a pl'eCJpiCe overhangmg the river, whwh boile'd and 
surged many hundreds of feet below. Our· encampments were made each 
night on any stony beach we could find where there was space to light a fire· 
·and pit;h the tent,_ and all day we toiled and st.ruggled through the closely
woven JUngle· • 

. 25. On the 3rd of May I reached the confluence of the rivers Yana-mayu and 
Tarribopat~, where I formed an encampment, and resolved to make a· thorouo·h 
examination of the suiTounding forests. . 

0 

. ' 
. 26. The forenoon of that day wa~ devoted to the forest on the south-":est side 
of the Y ana;.mayu ravine, a steep dtcli vity, the ]ower part· of which is covered 
with ferns,. bamboos, palm~, some. spurious cascarillas, * and trees with buttressed 
l'oots of stupendous size, to a height of 400 to 600 feet, when the calisaya region 
commences. In this locality 25 plants of the CaliSaya, var. a Vera of Weddell 
were collected, two of them seedling·s, the remainder root shoots, but with good 
roots of theit· own. The search was exceedingly fatiguing and dangerous work, 
scrambling through matted undergrowth and up steep declivities, in drenching 
rain, with rotten vegetation and saturated moss under foot. 

27. In the afternoon we examined the forest-covered heights on the north-east 
side of the Yana-mayn, and 21 more calisayas were collected. I concluded, 
from observations made on this day, that the calisaya avoids the banks of a river, 
never being found within several hundred feet of it, that it prefers the 
steepest declivities of the mountain .sides, and a great deal, though not too much, 
shade. 'Vhen in very shady places, it loses the purple hues on the petioles and 
mid-ribs.. The. plants :were .. growing in moss,. a few feet deep, which clung to 
the rocks. · 

28. On the 4th I made a toilsome and dangerous forest journey, along the 
most giddy precipices, overhanging the river, with no foot-hold but decaying. 
leaves~ nothing to grasp but rotten branches, e\"'ery motion a drenching bath 
from the w~t b~anches, every other step a painful and dangerops slip or fall. This 
tract of forest was remarkably bare of cinchonre, without any apparent cause, and 
only ten calisayas were collected during the whole day. I also stripped the bark. 
off a young tree to bring home as_ a specimen. 

29. On the 6th, the who1e day was devoted to the search of a forest-~lad 
height, on the south-west side of the Yana-mayu, called the'' Naregada de Yana .. 
mayu ;" and as- this was a very successful day's work, and the locality seemed 
well adapted for the growth of the calisaya, I will describe it in some detail. 

_ 30. From 500 to _600 feet above the river, a ridge of rocks Juts out from the 
forest-covered sid~s of the ravine, which is not nearly so densely covered with 
vegetation, where there are no palrus, tree ferns, or plants requiring- excessive 
humidity, and where young plants receive shade from taller trees, while they also 
enjoy plenty of sunshine through the spreading branches. The most common 
Grees at this spot were the Melastomacece, a tall grass called Hu'iclm-lmicku, the 
Huaturus, the Aceite de Maria, and the Campadre de Calisaya. • 

31. These. with a few Cascarilla carua and Cinchona (vor. Huinapu) form the 
1pper shade of the ·ridge of rocks; below there is an undergi'Owth of f~rns, 
:olocasire, and moss. In different parts of this ridge of rocks 124 young Caltsaya 
)}ants Were collected, au· growing OUt of the mOSS, which COVerEd the rock to a 
hickness of from eight inches to a foot, in company with a few beautiful 

hymenophyllums 

• Cascarilla carmi. Lasionema. cinchonoides; Gompho;:;ia. cblorantha. 
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·hymenophyllums and other ferns •. Thei·e was scarcely a~y soil, the root.s sprea~ .. 
jnO' alono- the face of :the .rock, wh1ch is .a clay slate, eas1ly broken up mto thm 

'layers by the growth of the plants. , 

32. Having entirely exhausted .the provisions, it became necessary to retreat 
npon Gironda's clearing, a distance of 30 miles, .and the delicate operation of 
packinO" the plants, which had previously been deposited in damp moss under the 
trees, ;as commenced on .May .6th. A Rdssia .mat was cut in half, to form two 
bu~dles, and the plants, the longest .of which was .cut down to a length of 
1.8 mch'es, were carefully packed in rows, on layers of rich damp moss, which was 
wery abundant. 

33. I had made two attempts to ford the river, which was much swollen, and 
rushing along with great violence; but both times, after wading in up to my 
middle, the fnry of the stream obliged me to return. 

34. On 1\Iay 7th we started in pouring rain, being entirely witl1out food, and 
devoterl some time to the search for calisaya plants on the slippery sides of. the 
magnificent precipice of "Ccasa-sani," where I collected. 21. 

35. I was on the banks of the Yana-mayu riter from the 2d to the 7th of May, 
during which time the thermometer ranged between 75° and 70° at 3 p.m., and 
the coldest at nig·ht was 58°, - It rained more or less every day, generully from 
a few hours after sunset until 10 a.m., w.hen it cleared up; but on the 7th it 
rained all day . 

. 36. Returning to Gironda's clearing, I formed a second encampment at a place 
called " Lenco-huayccu,'' on May 8th, intending to explore the ·forests in the 
11eighbourhood. · 

' 37. Although in this ravine the calisayas seem to prefer very shallow poQr 
soils, in rocky situations, they certainly could ·ne~er attain to their largest growth 
without more and richer soil. If the experiment proves s.uccessful in India, it 
.will. probably be found advisable eventually. to form the calisaya plantations 
on. ~lopes where there is i!lhade and moisthre, but some rich soil, so as to 
.enable the roots to increase to their fullest size, and the trees to attain their 
largest growth. Very humid or .flat situations, especially near .the banks of river?, 
must always, howeve.r, be carefully avoided. The plants might first be placed under 
the shade of trees, whicl1, when they began to interfere with the growth of the 
calisayas, could be destroyed. The calisayas which I saw seemed to propagate 
themselves to a great extent by throwing out numerous roots from the branches, 
in the same way as the vine. 

Cinchona Calisaya, var. 11-Jorada (Cinchona Boliviana of JVeddellj. 

as. TJ1is specieo is made distinct from the Calisaya (var. a Vera) by Dr. \Ved
dell in his work, but in a letter to me, dated 20th September 1859, he says that, 
in .his present opinion, it is hardly more than a variety of the calisaya, its bark 
bemg very generally collected and sold as that of the latter. He adds that it is 
not met with in Tarnbopata, but only in Bolivia, and in the valley of Ayapata, in 
Cara·vaya. I, however, found and collected it in great .abundance in various parts 
of t.he valley ?f Tambopata. The bark collectors consider it equal to the other 
vanety of cahsaya. • 

39. On 8th ~lay I searched tbe' heights of Tambopata, and found a number 
of plants of the Calisaya morada growing out of moss amongst'the rocks, with 
hardly any soil, and on the 9th I resolved to make a third attempt to cross the 
river and examine the forests· on the right bank. The river was 40 yards 
broad, and rushing with great fury over the ford, but we succeeded in crossinO' 
it without accident. The day's work began by a very·precipitous ascent through 
the dense forest for about 400 feet, when we reached a rocky ridge, and rapidly 
col~ected 10.9 good plants of the Calisaya morada. This varie~y appears to prefer 
a h.ttle more shade and a little more soil (or, rather, holding ground, for it is 
entuely composed of moss and decayed !eaves), than the Calisaya, var. a Vera 
of 'Vedd~ll. ·It grows in the same rocky situations, with the roots sometimes 
actually In the crevices of the rocks. 

~o. I. should add, that the Calisa!Ja morada has. been chiefly, met .with in 
118. F 4 the 
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the upper part of the ravine, while the Oalisaya var. a Vera, was almost entirely 
collected near the Yana-mayu, and several ieagues lower down the course of the 
· Tamqopata river. 

41. On the 11th I went to see.a plant of the Calisaya morada, which had been 
planted in a small clearin~, in order to ~btain some particulars respecting its 
growth. I was told that It was planted m January 1859, from a root shoot 
less 'than a foot higl1. It is now 7 feet high, 6/crths inches in circumference 
round the trunk near the ground, and 3 feet 3 inches across the longest 
branches, froni one side of the stem to the other. It was "growing on 'the side 
of a steep hill, open to the south and ea~t, at the edge of a clearing, whilst 
forest-covered mounta~ns rose up close behind it to a great height. 'The soil 
COJ.?Sisted of a yellowish brown loam, composed of the disintegration of the 
rock, mixed with decomposed vegetable matter. 

42. These details respecting the transpla"ntation of a calisaya were all that I 
was able to procure, beyond the statement of Dr. Weddell, that a calisaya planted 

. as a specim~n in Tambopata (now cut down) had a trunk two inches thick in 
184,7, when It was ten years old.*_ 

'43, When planted in a rich~r soil in India, however, the calisayas will doubt
less rapidly attain a growth e~ual to the larg~st of those in the Bolivian forests. 

Oinclzona Oalisaya, var. Verde. 

44. The bark collectors and other natives assured me that there are three 
.kinds of calisayas, namely, the Oatisaya amarilla or Fina (a Vera of Weddell), 
the Calisaya morada (C. Boliviana of Weddell), and the Oalisaya verde, or alta, 
or blanca, not mentioned, as far as I am aware, by any author. They say that 

·the latter is a yery large tree, generally growing· very far down the valleys, and 
in much lower situations than the other varieties. The vei11s of the leaves are 
never purple, but always a pale green, hence the name. The guide Martinez 
had cut a tree of this variety yielding· six or seven cwts. of bark, including canuto 
or hark from the branches; and 'Gironda had seen a tree in the province of 

· Munecas, in Bolivia, which yielded 10 cwts. of tabla or trunk bark alone. The 
. true CalitJaya of Weddell only yields three or four cwts. 

. 45. I was ve~y anxious~ to obtain plants of a variety which is said to attain so 

.1arge a growth, and fortunately met with two, which happened to be growing on 
the heights of Tambopata. 

, Cinchona ovata, var. {3 rufinervis, var. a vufgaris. 

46. I was particularly recommended by Dr. Weddell and Mr. Howard to 
procure some plants of the above species of cinchonre, which grow at much 

.greater elevations than the calisayas, and I devoted two days to a very laborious 
search for them, which was rather unsuccessful, though not entirely without 
:result. · · 

. 47. On the 5th of May I started with this object jn view to~ examine the 
forest-clad heights of Pacchani, high above the hills over the Yana-mayu, and 
further to the north. After an ascent of 600 feet, high over the calisaya region, 
we came to trees of the Pimentelia 90mphosia, with its bright laurel-like leaves 
·and minute capsules, the Cinchona pubescens, and the Cinchona ovata 
(var. a vulgaris) . . The whole day was devoted to a difficult and wearisome -
·search for young plants, but we only found three root shoots, two of the a vul
·garis and one of the {3 rufine1'vis. 

48. On the lOth of May I passed another day in searching for plants of the 
Ovata species, on some heights called Gloria-pata, immediately aboYe Gironda's 

.clearing. Trees were met with of both varieties, but very few seedlings or root 
shoots. The Cinchona ovata, though at a great elevation, inhabits the very 
moist parts of the forests, where the ~rees are covered with dripping moss and 
hymenophyllums, the latter a sure sign of extreme humidity. They were also in 

a greater 

• Letter to me, September 20th, 1859. 
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a greater depth of decayinO' leaves than the calisayas, but little or no apparent 
soil . and there was mucl~ more shade, tree-ferns and palms growing round 
the~. In the zone just below grows the C. pubescens, and just above the 
C. am!fgdalifolia and Cascarilla bullata. · 

49. Altog-ether 25 plants of the C. ovata have been collected, nine of the 
variety a Vulgaris, and 16 of {3 Rufinervis. 

Cinchona rnicrantha (C. Affinis of Weddell). 

50. This species of cinchona is called by the natives Motosolo and Verde 
paltaya. It grows in very low, damp situations, near the banks of streams. I 
saw one tree, laden with bunches of deiiciously sweet small white flowers, 
actually droop in~ over the waters of the rive1· T~mbopata. Dr. Weddell inforn1s Let tel' to me, 
me that the· C. micrantha sometimes produces a good quality of bark. · August lOth, 1859, 

. 51. Tpe C~ micrantlw is foui1d in company with many kinds of palms, tree 
ferns, bamboos, melastomacere, paccays (JJJimosa inga*), C. pubescens (var. 
Huinapu), and a Lasionema, called by the natives Carhua-carhua blanca,t (and 
apparently different from the Lasionema cinclwnoides of 'Veddell,) which is very 
abundant along the banks of the ri \·er Tambopata. Seven good plants of the 
C. micrantha were collected. 

GENERAL RESULTS. 

52. By the lOth of May the collection was sufficiently large to fill the 15 
'Vardian cases which were provided for its reception at the port of lslay. We 
had procured 529 cinchona plants, more or less promising·, namely:-

Cinchona Calisaya · var. a Vera of 'V eddell 237 
Cinchona Calisaya morada, C. Boliviana of Weddell - 183 
Cinchona Calisaya, var. {3 Josephiana of Weddell 75 
Cinchona Calisaya verde - - - 2 
Cinchonll m;ata var. a Vulgaris of Weddell 9' 
Cinchona o\·ata, var. {3 Rufinen)is of 'Veddell - 16 
Cinchona micrantha, C. affinis of Weddell 7 

529 

53. The plants collected at the Yana-mayu encampment were conveyed in 
two .bundles on the backs of Indians to Lenco-huayccu on the 7th and 8th of ' 
May, and again depo3ited under the shade of trees, with their roots in damp 
moss, together with the additional plants collected during the days devoted to 
searches in the forests near Lenco-huayccu. 

54. On the 11th of May the collection of plants was prepared for the long 
journey across the Cordilleras. The plants were placed in rows, with thick 
layers of damp moss betwee-n them, and sewn up in Russia matting, forming 

four 

* Ruiz y Pavon. . 
t Ca1·ltua-carl1Ua blanca.-This tree appears to resemble closely the Lasionema Oinclwnoides of 

VV: eddell, '! ho says that its native name is " OascariUa Bruta ;'.' but the guide, Martinez, says that 
t.hiS plaDt IS not the same; • ' . . . 
' ·Tree 30 to 40 feet high, growing in moist parts of the valley of Tanibopata, near the banks of 
streams. . . ·. ., 

·. Bark lightish brown, marked with white lichens and mosses. 
Leaves upwards of eighteen inches. Ion~~' and six to seven broad; dark green above; ligllter 

beneath;' veins extending very regularly fr~ the mid-rib, oppositely or alternately pinnated; veins 
and mid-rib nearly wpite, especially on the under side; smooth; obion~~', acute at both ends; 
coarse, often bulging between the veins and wrinkled. · 

0 

Panicles corym~ose and multiflower; in threes, and threes again; six to eighteen buds on each 
branch. 

Calyx deep purple and green, leathery; five teeth, verv rounded and blunt; limb deciduous; 
tube connate with the ovary; purplish. · • 

Corolla.--Tube white, tinged with light purple; leathery; five lacinire, smooth and. rt:flexed. 
Stam.ens five, attached to the middle of the tube of the corolla; exserted; filaments pillose at the 

~ase; tmged with purple; anthers a little shorter than filaments, all lying over on the lower 
s1de ?f. th~ flower; bivalve and opening towards the front; hght brown colour. . . 
· Putll hg~t green colour; style exserted, hut a little shorter than the stamens; st1gma b10left; 
lenkth of tube of corolla to the end of the anthers, one inch. · - • 
. 11~; . G 
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four bundles, which measured 2 feet 6 inches by 2 feet. They were marked 
Nos.~' 2, 3, and 4-

Nos. 1 and 2 containing C. Calisaya, rvars. a and {3. 
No. 3 , chiefly C. calisaya morada. 
'No: 4 , some Calisaya morada, two C. Calisaya verde, 

C. ovatas, and C. micranthas. 

66. Specimens of rock were collected and marked, in all the localities where · 
cin~hona plants were met with. ~ ~onside~ed it unimportant to bring away soil, 
as It appeared to be merely the dismtegration of the rock, and the cinchonre, 
growing <;hiefly in mo~s, seemed to be ·quite independent of it. 

56. All the leaves of the Calisaya tref'S were more or less eaten by caterpillars, 
and the roots, esp~cially of the young plants, were frequently attacked by the 
larva of a beetle, whiCh bored holes through them. \Vhen this happened, it was 
observable that the plant began to throw out roots just above where the larva 
had deposited itst:lf. I collected three specimens of the caterpillar on the leaves, 
and one of the animal in the roots, and preserved them in spirits. . 

THE v .ALLEY t>F TA.MBOPATA. . . 

57. The whole of the cinchonm, with the exception of the Josephiana variety 
of calisayas, have been collected .in the _valley of 'fambopata, and I, therefore, 
endeavoured to coll.ect as much information as possible respecting the soil and 
climate. of that locahty. 

-
. 58. The river Tambopata rises at a place called Saqui, at the foiJt of the 
ridge di.viding Peru from Bolivia, and, after a course of 20 leagues through a· 
forest-covered· ravine, the sides of which rise up abruptly and end in lofty 
mountain peaks, un.ites with another river called Pablo-bam La, or San Cristobal, 
which flows from the other side of the Cordillera of Saqui. The united streams 
form an important river, which enters the plain country to the eastward, and 
finally falls into the great river Ynambari or Purus. 

59. The sides o( the ravine of Tambopata are composed of a rock, which I 
believe to be a yellow clay slate. When exposed to the weather, it quickly 
turns to a sticky yellow mud, while below the surface it is very brittle, and 
easily breaks off in thin layers. Veins of white quartz runs through it, and, as 
in all the other valleys of Caravaya, gold is found jn the bed of the river. 

60. The height of the ravine of Tambopata above the level of the sea is 
between 3,000 and 4,000 feet, and I collected the following :iuformation respecting 
the climate from the natives:- · 

January.-lnce::;sant rains, with damp .close heat both day and night. No 
sun~ Fruits ripen. C. pubescens (var. Huinapu) in flower. 

February.-Weather.as in January. Coca han'est. 0.-calisaya in flower. 
MarcJ1.-Less. :tain, ho~ close d~ys and nights. Little .sun. Bananas ripe. 

C. calisaya and Pimentelia in flower. · · 
. April.-Less rain, with hot humid nights, and liule sun during the day. C. 
micmntha in flower. , 

May.-A showery month, with little heavy rain. From May 1st to 12-th the 
thermometer ranged from 62 degrees to 71 degrees at 7 A.M., frorn 69 degrees 
to 75 degrees at 3 P.M., and from 58 degrees to 68 degrees, the minimum, at 
night. The_ trade wind coming ·up the ravine brought clouds and rain. Month 

. for planting coca and sugar-cane, and what is called the michca, -or small sowing 
of maize. Edible roots sown. Coffee harvest begins. C. micrantlla, 0. amyg
dalifolia, C. pubescens, Cascarillas Carua and Bullata, Gomphosia, and Lasionema 
in flower. 

June.-Dry and very hot month. Much sun and little rain. A good time 
for sowing edible roots. A coca harvest early in the month. Oranges and 
paccays ripen. Cool nights, but a fierce heat during the day. · 

Jul.v.-'fhe driest and hottest month, with cool clear nights. Very few 
showers. Time for sowing pumpkins, gourds, and water-melons. C. ovata 
flowen. · 

.August.- Generally dry, trees begin to blossom. A month for plan~ing. 
Bean har\·est. C. Calisaya, Pimentelia, and Gomphosia ripen. ' 

September. 



-
OF THE CHINCHONA PLANT INTO INDIA. 51 

September.-Rains begin. Coca harvest. Time for the blossoming of many 
trees. · · 

October.-Rains increasing. Paltas ripen. · 1\iaize harvest, and time for 
sowing. the sembra grande of maize. C. rnicrantha, C. pubescens, C. amygdalifolia, 
Cascarillas Carua and bullata, and Lasionema ripen. 

November.-Heavy rains. Coca harvest. 
December.-Heavy raius. Pumpkins and g~urds ripen. C. ovatas ripen. 

61. Edible ruots yield a year after planting, sugar-cane in two years, maize 
and beans in six months, coca gives three harvests of leaves a year. 

62. Almost the whole ·of the ravine is one huge virgin forest, clothing the 
sides from the banks of the river to the summits of the mountain peaks. There 
are a few small clearings in the upper part of the ravine, the produce of wllich 
supports the inhabitants, about 20 souls. 

DIFFICULTIES WITH THE NATIVES. 

63. With regard to the Indians who carried the provisions and plants, they 
were very suspicious and expected ill-treatment. On two occasions, they had 
resolved on deserting me and returning to their homes, in which case the failure 
of the enterprise must have followed. My knowledge of the Quichua language, 
and of the habits and feelings of the Indians, alone enabled me to manage 
them, and retain them in my service during a period of perilous and very 
laborious work. 

64. But the principal difficulties arose from the obstacles which the petty 
local authorities attempted to throw in my way. Senor Gironda, "ho had been 
very friendly and had assisted me in various ways, was ~ justice of the peace, 
and the only authority in the ravine. On the 11th of May, just after the plants 
had been sewn up ready for their journey, a letter to Gironda arrived from Don 
Jose Bobadilla, the alcalde municipal of the district of Quiaca, saying that he 
had received positive intelligence that an English stranger had entered the 
forests to collect cinchona. plants, to the seriou::~ injury of the people of this 
country, and ordering Gironda not to permit me to take a 'Single plant, and to 
send me and the man who had assisted me as prisoners to Quiaca. The rest of 
the letter, which is in very bad Spanish, relates to other business.* I had 
reason to believe that a busy, meddling Peruvian, named Don Ma~uel Martel, 
had stirred up this opposition, and my opinion was confirml'd when I heard 
that his son was the bearer of the letter. Gironda, though civil and obliging, 
was· very anxious to throw all the plants away, in obedience to his instructions, 
and I found it neces~1lry to make a rapid retreat, in order to save them. 

65. Next day, just before starting, I heard that the ignorant people of Quiaca 
had been stirred up against me by Martel and Bobadilla, and that they were 
sending a party down the valley to seize the plants. This news hastened my 
departure, but I met with other obstacles at Sandia, chiefly caused by the 
machinations of the same :Martel, which gave me considerable trouble. These 
annoyances obliged me to make a rapid journey, with the plants, direct to 
·Arequipa, without entering any town or village whatever, while the gardener 
went round by Crucero to get my luggage. This resolution was fortunate, as 
the ·gardener found Martel awaiting my arrival at Crucero ·with the plants,!in 
order to lodge a complaint against their extraction with the Sub-Prefect. 

66. Some 

• Copy. 
- '' AI Senor J uen de Paz, 

'' Uon J ua:n de la Cruz Gironda. " 6° de Mayo de 1860. . 
u Teniendo poeitivas noticias de que sea internado a los puntos de Tambopata un estranjero 

Ingles, con objeto de estraer plantas de cascarilla, me es de absoluta. necesidad pasarle a vm. esta 
nota para. que sin permitir que, en grave perjuicio de los hijos del pais, lo tome ni una planta, por 
lo qne como autoridad debe vm. de aberigua.r bien para capturar a el y a la persona quien ae 
propone a facilitarle las dichas plantas, y conducirlo ·a este ; por consiguente comunico a vm. que 
por su ausencia sean demorado varios decretos superiores de la capital por lo que debe vm. resti• 
tuirse lo mas pronto posible. 

Dios guarde a vm., 
(signed) Jos6 Mariano Bobadt'lla, 

• "Alcalde Municipal del Distrito de Quiaca." 
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. 66. Some kno:Wledge and experience· of the people with whom I had to deal, 
and a succession of vel'y fortunate accidents, alone enabled me to overcome these 
obstacles, which, for some time, threatened the complete failure of the enter
prise ; and it would certainly be useless to attempt to enter this province fot· a 
similar object, at least for some time to come. . 

'RAPID .JouRNEY WITH THE PLANTS FROM THE FoRESTS To THE PoRT OF IsLAY. 

67. On. the 19th of May, I left the ravine of Tambopata with the plants, and 
reached Sandia on the 1~t.l~. In passing through a forest in the road,' one of 
the mules fell down a preCipice for 20 feet, the fall being broken by dense under
wood, and more than ~wo hours was occupied in cutting trees and brushwood 
~own to clear a way for him to get out. · · 

68. At Sandia I found great difficulty, and met with much hindrance in pro
curing the means of proceeding on my journey; but at length I obtained two, 
mules for the plants and an Indian to assist me to load them, and I resolved to 
malie my way direct across th~ Cordillera, without entering any town or village, 
to a place called Vilq~e, where a great fair was going on, and whence I could 
h,ire mules io Arequipa. . The garde~er was sent round by Crucero to pick up 
-,ny luggage. 
· 69. Since leaving Sandia on April 24th up to May 15th, wa had walked 
over 174 miles, which m·ay not, at first sight, appear very much; but when it is · 
considered that it was chiefly not walking, but scrambling on hands and knees 
up precipices or through dense forests, and that there was not one day given up 
to rest, while the supply of food was exceedingly small and precarious, I think 
_it will be considered tolerably good work. 

· 7o: On the 17th of A'Iay I left Sandia with oue Indian and two mules carry
ing the plants, and halted under a splendid range of frowning black cliffs near 
the summit of the snowy Caravaya range. On the 18th .I reached the summit of 
the range, and commenced the journey over vast grass-covered plains covered 
with stiff white frost; after being 11 hours in tb~ saddle, I stopped at an aban
rdoned f:hepherd's hut built of loose stones. The plants, well covered with the 
·tent and blankets,* \vere placed by my side during the night, with the thermo
meter between us, which at· 6 a.m. was at 20 degrees, the days and nights 

.. bitterly cold, but very fine and generally cloudless. On the 19th I was ten 
, ,hours in the saddle, and passed the night again in an abandoned hut with the 

plants beside. me, where the minimum of the thermometer was 30 degrees. Two 
more journeys of similar length, when the minimum during the night of the 21st 
was 21 degrees; and of the 22d, 16 degrees, broug·ht me t<J' Vilque, where I pro
.cured an arriero and mules to convey me to Arequipa. The sufferings during 
my six days' journey over the lofty plains from Sandia to Vilque were very 
great; the cold was intense, the work I had with the Ticious unmanageable 
.mules was a constant source of anxiety, and I had no food whatevet· beyond a 
little parched maize; each day I was upwards of 10 hours in the saddle. 

r 71. Leaving Vilque on the 24th, by forced and rapid marches· over an un• 
inhabited and frozen tract of country;.exposed to furious gales ofintensely cold t 
wind, I reach<"d the :city of Arequipa on the 27th,. having travelled, over 350 
miles of difficult country.iri 10 days, having to accommodate myself to the pace 
of a walking Indian and pass much of the time in chasing the vicious mules; I 
.was never less than 10 hours in the saddle. · 
~; l • \_, >' 

--r~ArArequipa I found-the-moss-which-envewped,the-plant•-stil-1--damp; but 
I water~d them once or twice during my stay there between the 28th and 30th, 
during which time the range of the thermometer day and night was between 
56 arid 60 degrees. On the 31st, I left Arequipa:, and crossing the desert, the 
plants were ~afely deposited beside the Wardian cases at !slay on June 1st. 
The gardener arrived at Arequipa on l'tlay -29th. 

EsTABLISHMENT 

• Before leaving Sandia, an extra Russia matting was sewn over each bundle of plants. 
t From Vilque to Arequipa the minima of the thermometer were-
On the 23d .-

. " 24th 
" 25th -

26 degrees. I 
23 " . 

- !H " 

On the 26th -
" 27th 

. " 28th -

24 degrees. 
36 " .l 
56, at Areqmpa • 
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EsTABLISHI'IIENT oF THE PLANTS IN THEW ARDIAN CAsEs. 

73. ·Havino· written to Mr. Wilthew, Her Majesty's Consul at lslay, imme
diately on my arrival at Arequipa, he had kindly caused the Wardian cases to 

· be placed in the yard of an English carpenter, and had procured a supply of 
good soil ~rom. the ravine of Mataranes, at the same spot whence I sent a sample 
tor analysis w1th my letter to Dr .. Forbes Watson (No. 2). 

74 .. The plants, which were found on the w_hole to be in a favourable state~ 
were planted in the cases and well watered durmg the 2d and 3d of June. The · 

. cases being numbered from 1 t? 15, a rough account was kep.t of w~at plants 
were deposited in each, some m the flower-pots whtch had JUSt arrived from 
England, and those with larger roots loose in the soil. 

75. The large-rooted plants without any foliage are in cases, with moss covering 
the soil, so as to supply them with mor~ moisture. The contents of the Wardian 
cases are as follows :- . , 

No. 1. Calisayas (var. [3 Josephiana) in pots · - 50 
, 2. Calisayas (var. a 16 and f3 25) - - 41 
, 3. Calisayas (a) . - . - - - - - 34 
~, 4. Calisaya Moradas (C. Boliviana of '\V eddell) .. 38 
,. 5. Calisaya Moradas, in pots - - - - • 42 
, 6. Calisaya Moradas 14 (O.micrantha; I large C. ovatas) 15 
, 7. Cal.isaya Moradas (and the 2 Verdes, large, C. ovatas) 18 
, 8. Calisaya Moradas (2 C. ovatas, &c., in pots, C. micran-

thas 4} · - · - 49 
, 9. Calisaya (a) in pots - 28 
,, 10. Calisaya Moradas - · - 32 
, 11. Calisayas (a) - - - - 32 
,, 12. Calisayas (a) and Moradas, unpromising - 15 
,, 13. Calisaya Moradas, small and good - 32 
, 14. Calisayas (a) large - - - - 15 
,, li. Calisaya Moradas (C. ovatas, &c.) .. 15 

I , 

' 456 
Plants killed by the cold of the Cordilleras, broken on the 

_journey, or lost • - 73 
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76. The flower-~ots, most of which were broken on the voyage, are of two 
sizes, No. 40 and No. 60. The plants will be watered every day and carefully 
attended to until the day before shipment, when the soil will be battened down 
and sashes screwed on; in the meanwhile they are kept screwed down, so as to 
create an artificial atmosphere after being watered, and screened from the l\eat 
of the sun at midday. !slay is always exceedingly dry, but June is, on the 
whole, a favourable cloudy month, thermometer rauging between 64 and. 74 
degrees. · 

• . SEEDS. 

- 77. It was my intention to pave 1·eturned ·to the forests of Tambopata for seeds 
of the 0. calisaya towards the end of July or the beginning of Aut;ust; but the 
opposition I afterwards met with convinced me that any attempt to make the 
collection personally would be worse than useless .. Generally speaking, 1 have 
no confidence in native agency; nevertheless, under these circumstances,, I have 
thought it my duty to make several arrangements for procuring a supply of 
calisaya seeds, which, if they fai1, will, cause no expense, and, if successful, will 
require an outlay of about 50 l. I have good grounds for believing that a supply 
of seve~al thousand seeds will be for(h.coming, but all deaiings with natives are 
uncertam. 

EMPLOYMENT OF Ma. PRITCHETT IN HuANuco. 

78. The Secretary of State having shown his sense of the importance of 
obtainin~ as many different species of the cinchona plant as possible, for in.tro

.aduction Into India, by authorising me to expend 500 /. additional, in procuring. 
118. G 3 , plants 
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plants or seeds·from the forests of Huanuco and Huamalies, I have succeeded in 
procuring the services of a :Mr. Pritchett for that purpose. While at Guayaquil, 
I received a very favourable report of the character and qualifications of that 
gentleman from Mr. Cope!t Her lfajesty's Consul General in the Ecuador, and 
I resolved to employ him, in the event of his coming out to these countries. · 

79. Mr. Pritchett arrived in Lima on the lOth of April, and was at once sup
p~ied ~th funds to. enable hi~. to sta~t for the forests, .together with a. paper of 
mstrncttons respectmg the. species of cmchona plants which are found in Huannco 
and Huamalies~ with some notes on the mode of collection. ' 

j • 

· 80. During my .short stay in Li!lla:, I shall endeavour to have some Wardian 
cases made for his plants ; ·but I shall~ at the same time, instruct him to turn 
his attention chiefly to t~e collection of seeds. I tru~t that, by September, lle 
will hav.e been enabled to collect a good supply of the species found in the 
Huanuco region, which are so well known to botanists through the work of Ruiz 

. and Pav~n, and the. accol:':nts given by Poeppig . 

. CoNVEYANCE OP THE PLANTs TO INDIA. 
,. ' ' - ., ! 

· 81. After soine consld.eratiop, ·the gardener and I have decided that it will 
be best ,to give .the plants some time to establish their roots in the flower
pots and~· cases, previous to their embarkation. l shall, therefore, proceed 
with them tQ England by t:P,e steamer which passes !slay on the 25th of this 
month, .~d .~xpecj; to arrive at So~thampton _on the .last day in July. The 
monsoo~ i:s not ove;r in the Neilgherry hill_s, I believe, until the end of September; 
and it ._!llay,. therefore,. be thought advisable to wait between two mails at 
Soutball'!pton during the wann month of A~gust, but this question will be 
· dec~ded in England. , . 

82. I; of course, propose to-'accompany my collections to their final home in 
the Nei1gherry hills, as it is very important that I should examine the sites pre
pared for their reception, or proposed to be used for their future cultwc, and thus 
be enabled to supply Dr.. Cleghorn and others with all th~ information I possess. 
I should also be on the spot when the collections of Mr. Spruce and llr. Pritchett 
arrive. · · 

' ., 

s3. John Weir, the gardener, who has accompanied me, has been very efficient 
in his special duties of packing the plants aqd establishing them in the Wardian 
cases, ana has displayed much zeal and interest in the enterprise, during the 
period 9f his ·service. I consider him fully entitled to the{ extra 60 l. a ye~r, 
the receipt ·or which was to depend on the report I was enabled to make 'of 
his .conduct. · . 

· 84. In addition to specimens of rocks and of the animals which .feed on the· 
cinchonre, a collection of dried leaves, capsul~s, and :flowers of the cmchonre was 
made; bnt, owing to the excessive humidity and continual rains, and the impossi
bility of devoting su:fficie~t time and attention to them, t~ey are· in a v~ry 
damaged state. Specimens of bark, and small branches of cmchonre an<;f. alhed 
species, with their canuto bark, were also collected in the forests. • 

85 •. Trusting that the numerous deficiencies ~f this. Report ~ill be excused, in 
consideration ol the weak and exhausted state m whiCh I arrtved her~, and the 
shan time I have had to write it before the arrival of the steamer, while 
much:'.occupied with other duties connected with thcl establishment of the plants 
in the cases, · 

I have, &c. 
(signed) Clements R. Markham. 
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-No. 35.-

From E. D. Bourdillon, Esq., to Clements Marltham, Esq. 

·Sir . . India Office, E. C., 26 April 1860. 
1 A?.r 'directed by the Secretary of State for India in Council, to request that 

you will despat~h to the Governo~s of Jamaica a~d·Trinidad any small qu.antity 
of seeds of the cmchona plant, whiCh may be available for that purpose, without 
detriment to. the supply you may be able to procure for transmission to India, 
Cey Ion, and the Royal Gardens at Kew. · 

·I am, &c. 
Clements Markham, Esq., (signed) E. D. Bou1·dillon. 

&c. &c. &c. 

-No. 36.-

From Hetman .l't1.erivale, Esq., to Clements_ Markham, Esq. 

[Note.-This letter was not received by Mr. Markham until after his return to England.] 

Sir, · · . India Office, E. C., 17· May 1860. 
YouR letter, dated 20th March last, detailing your past proceedings, and your 

future plans in execution of the commission with which you have been entrusted, 
has been read by the Secretary of State in Council with much interest; arid I am 
directed in reply to state, that in the embarrassing position in which you were 
placed in consequence of the local infc;>rmation you obtained regarding the posi
tion of the Cinchona Calisaya, and the obstacles to procuring plants and seeds of 
that species from ~olivia, Sir Charles "' ODll is fully satisfied that you exercised 
a sound jndo·ment as to the course which y0u decided to follow. 

With reg~d to the mode of transporting your collections to India, Sir Charles 
'\Vood has already given you full. authority to avail yourself of any opportunity 
which may be afforded .for the transport of the seeds and plants to lnuia, eithea· 
Ly sailing or steam ship. He is'disposed to agree in the opinion which you have 
since expressed, that the chances of detention on a sailing vessel, render it inex
pedient to select that mode of conveyance. He has, in accordance with your 
former request, taken the requisite steps for .securing the safety of your collec
tions, should you decide on · dispatching them vid Panama and Southampton; 
but he wishes you to understand, that if it should be in your power to charter a 
steamer direct to India, you are at liberty to make arrangements for that purpose, 
should you still deem it desirable. 

The Secretary. of State in Council fully appreciates the difficulties and da,ngers 
which you must necessarily encounter in the progress of your arduous mission. 
He has full confidence in the zeal, energy, and sagacity with which you will 
meet the obstacles in your way ; and he trusts that; notwithstanding opposition, 
you will return to this country in health and safety, to enjoy the satisfaction of 
the successful result of your labours. . 

I am, &c. 
Clements R. Markham, Esq. (signed) Herman llleri'liale. 

&c. &c. &c. 

-No. 37.- ,,. , 

ExTn.Ac~ from Clements 11!arkham, Esq., to .the Under Secretary of State. 
. for India. 

Sir, Steam-ship "Atrato," 28 :July 1860. 
IN continuation, of my letter, dated 9th June 1860, I have the honour to 

report, for the information of the Secretary of State for India in Council, that 
I have arrived at Southampton, on board the steam-ship " Atrato," with the 
'\Vardian cases, containing my collection of cinchona plants, this :day. 

. t 
. 2. After the despatch of my letter, dated 9th June, I encou11tered very con-

siderable difficulty in embarking the plants, owing to the obstacles thrown in my 
way. by the local authorities. Mr. \Vilthew, Her Majesty's Consul at !slay,. to 
,whom I am much indebted for ad\'ice and active assistance; has- written a report 

1 I 8. . G 4 i . ' -of 
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of the ·difficulties I have encountered in 'the embarkation of the. plants in a 
despatch to the Foreign Office, by this mail. ' 

3. Before leaving Lima, I despatched two letters to 1\fr. Pritchett in Huanuco 
containing instructions for his guidance, and I have ordered a carpenter at Lim~ 
to make six 'Vardian. cases for the reception of his plants. 

4. The last tidings I hav~ received fi·om l\1r. Sp1:uce are, that he has hired 
the forests. below Huaranda, on the western slope of. Chim borazo, where the best 
_red bark. is procured, and that he intends to embark his collection on rafts at 
Ventanas, some way up the river Babahoyo. ·The forests producing C. Condaminea 
are 15 day.s' jom:n~y. from those of Huaranda, and he proposes to send a Dr. 
Taylot ~f R!O~f:!.m ba to Lox·a, to pro.cure.plants and seeds of that species. 

5. W 1th reference to ]\!Jr. Bourdillon·s let~er to me, dated 26th April 1860 
I have directed Mr. Spruce and Mr. Pritchett to make up two ·small parcels of 
Cinchona seeds, in case they obtain a sufficient supply, addressed to the 
Govemors of Jamaica and Trinidad, to the care of Her Majesty's Consul at 
Panama ... The gardener, Cross, bas passed. thro:agh Panama, on his way to 
Guayaqml. · · 

6 •. ?'he plants are, on the whole, in a _good condition, an~ upwards of 210 are 
tbrowmg out shoots. · . · · 

7. I enclo~e two sketch maps, showing my journey to the cinchona forests of 
Caravaya, hastily drawn from data, for the construction of maps, consisting of a 
fixed position at Crucero, and a series ,of bearings and cross bearings, with a 
true bearing taken at· intervals. These maps should. have accompanied my 
report, dated 9th June 1860 .. 

I have, &c. 
(signed) ·clements R • .AJarkham. 

-No. 38.-

From J. Murray, Esq., to T. G. Baring,_ Esq., M.P. 

Sir, , Foreign O:ffice, 20 August 1860. 
WITH reference to your letter of the 29th of April 1859, I am directed by 

Lord John Russell to transmit to you, to be laid before Secretary Sir Charles 
Wood, a copy of•a despatch from Her Majesty's Consul at Islay, reporting the 
success of Mr. Markham's mission, and his departure for England with specimens 
of the cinchona plants. 

I am, &c. 
T. Baring, Esq., &c. &c. &c. (signed) ' James Murray. 

. India Office. 

Enclosure in No. 38. 

From Her Majesty's Consul at Islay, to Lord John Russell .. 

My Lord, . Islay, 24 June 1860. 
IN reference to a despatch from the Foreign Office, under date of the 30th of April 

last, I have the honour to inform your Lordshi.P, that I have done all in my power to 
.assist Mr. Markham in the fulfilment of his missiOn. Mr. Markham leaves this to day, in 
the steamer, direct for England, via Panama, taking with him 460 cinchona plants of the 
calisaya, or best of the species, well secured in W ardian cases, hermetically sealed. 

The plants have been allowed to remain here more than a fortnight to repose, and I 
have had an opportunity of observing during that time how they have thrived, the sprouts, 
or growth, being very evident in most of them. . 

The plants were brought down from the interior by Mr. Markham, accompamed by a 
gardener, wrapped up in matting, in which was a quantity of moss and fern to preserve 
the dampness; most of them have been planted separately in small flower-pots, the pots 
embedded in the soil, and battens placed across each row; to prevent their moving, others 
have been planted iri the cases. . . 

~Ir. Markham l1ad had many hardships to pass and difficulties to contend with, in pro
cunng the plants. He was for more than ten days in the Montana or forest of Carabaya, 
which forms the frontier of Peru and' Bolivia, accompanied by four Indians; with very 
Little to eat, beincr obliged to take:the the necessaries of life with him_, and sleeping under 
11. tent i~ a very damp atmosphere, and on damp soil. . .. 

On his return out of tl1e Montana, an order arrived from one of th~ petty authorities to 
seize all the plants, as they were not allowed to be exported. By bribery and persuasioh, 

Jlrir. Markham 
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Mr. Markham was able to make his. escape with them, taking a cross road to avoid moles-
tation, and so arrived safe at Areqmpa. · • 

At this port, again, the administrator. of the Custom-house objected to the plants bemg 
exported without an express order from the Government and Lima, and Mr. Markham 
was obliged to proceed to that city to obtain the necessary permission, whic?, after some 
scruples on the part of the Minister, he was fortunately able to succeed in domg. 

I am not aware that any decree exists proh~~iti.ng the exportation ofthe.Cincho~a plant, 
and this molestation on the part of the authont1es has proc~eded from feehngs of Jealousy, 
and from an idea that it,is robbing the country of one of its sources of wealth. 

Mr. Markham has not been able to take with him any of the seeds, as th~y are not in a 
ripe state" until the month of August. . 

I trust that the ultimate object of the Government in s(;mding Mr. Markham on th1s 
mission may be obtained. · 

I have, &c. 
The Lord J. Russell.· (signed) ' C.- Wilthew. 

-No. 39.-

From He1·man Merivale, Esq., to Clements Jfarhham, Esq. 

Sir, · India Office, E.C., 11 August 1860. 
I AM direc~ed hy the Secretary of State for India in Council to acknowledge 

the receipt of your letters, dated 9th June and 28th ultimo, the former reporting 
vour proceedings after arrival in ·Peru,. in fulfilment of the Commission with 
~hich you were entrusted for obtaining seeds and plants of the Cinchona, and the 
lat.ter detailing your subsequent proceedings up to your arrh·al at Southampton 
on the 28th ultimo, with your collection of plants. · 

Sir Charles Wood has perused with much -int_erest the detail of your proceed
inO's in Peru, and he directs me to assure you, that he highly appreciates the 
ze~I, energy, and intelligence which have ena?Ied you to form so considerable a 
collection ot plants of the more valuable spec~es of the Cinchonas, as well as to 
surmount the various difficulties which you had to encounter in the course of 
your enterprise, whether arising from the natural features of the country to be 
traversed, the peculiar character of the season, or the jealousy manifested by the 
population and by the officers of the Government when the object of your 
expedition became known. . ' . 

There appears to Sir Charles \Vood to be every reason to be satisfied with the 
measure of success which has attended your arduous enterprise ; and your deter• 
lnination to leave the country with the plants, without waiting for the ripening 
of the seeds of the Cinchonas, is fully justified by the opposition which was sub
sequently offered to the object of your mission, and which, had your departure 
been deferred, would probably have led to its entire failure. 

Sir Charles Wood is of opinion, that it is highly desirable that you should 
yourself accompany your collections to India, in order that the experience you 
have obtained of the situations peculiar to the various species of the Cinchonas 
may be turned to the greatest possible account, and the Peninsular and Oriental 
Company have alr:eady been t·equested to reserve accommodation for you on 
board the steamer leaving Southampton on the 20th instant. · 

The instructions given to Mr. Pritchett for his guidance in his search for 
Cinchona plants· and seeds in the district of Huanuco have the approval of 
Sir Charle.s Wood, and the necessary communication has already been made to' 
Messrs. Gxbbs & Co., to make such advances as he may require to the amount 
which has already been sanctioned. 

In conclusion,~I have to state that Sir Charles Wood has pleasure in express
ing his entire satisfaction· with the manner in which you have discharged a duty 
of~reat public importance, which you voluntarily assumed when the attempts 
previously macte to meet with a duly qualified person to undertake it had proved 
fruitless. He has noticed the economy with which your proceedings have. been 
conducted, and he will be prepared, at the close of your labours, to take into 
favourable considerati,on your clait;t to r~muneration for the su'ccessful perform .. 
ance of an arduous and useful serVIce. 

Clements R. Markham, Esq. 
&c. &c. &c. 

·"lt8. H 

I am, &c. 
(signed). Herman Merivale. 
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-- N9. 40. -· . 

From Sir C. Wood to 'the Governor. General of India. 
. ,. . ' ' ' 

( · .·.·My Lord, . · . . . . · · · India Office, London, 17 Augnst i860. 
~ .. MR. CLEMENTS MARKHAM, whom I sent on an expedition to the forests ·ot;· 
Bol_ivia i'?- order to procure pl~nt~ and s~eds ?f. the q~inine-yielding Cinchona: 
ttee,. havmg, successf~lly accomplished hts mtsston, will leave England' by th~ 
steamer of, the 28th 1nstant for Bombay, and thence proceed by sea to 'Calicut;: 
with·· the plants in ·his charge. I transmit herewith, for your information, six, 
copies. of .Mr.~ ~~r~~am'~ report of his proceedings while engaged ·in· South' 
AmeriCa· .on thts undertakmO', . · · · · , 

._ . • .- ~ \ ' • I • .. , 

2. The Governments of Madras and Bombay have also been advised of Mr. 
Markham's departure for India· by th<rsteamer above· mentioned. . 

... ~ .... j 

. , His Excellency the ,J;tight llonourable. 
'l~pe Go·vernor Gene:ral of. India .in. Council. 

I have, &c. 
(signed), · C. Wood. 

, . ~ I . ::'0 0. 

I• I r 

·-No. 41.:........ 
" ~ j 

From R. Spruce, Esq., to the Under Secretary of State for India. 
:.; ' ':' ·, .1. : ' ; • • ' I • 

· ' · · · · Ambato, Republic of Ecuador, 
'· · ' Sir, 1.. • 12 March 1860. 
• 'YouR letter of Nove'mber 18, 1859, did not reach me until the end of last 
'month, when we had been for a long time without any correspondence with 
Guayaquil,· on account of the mails· being detained by the hostile troops which 
occupied the road •. · It was, however, intimated to ·me some time ago by Mr. 

· ·Mar)rhani thatmy services had been accepted; by the India Government for the 
object of procuring'' seeds and plants of the valuable sorts of Cinchona, and I 
therefore, at the end of last year, laid· aside every other occupation to make the 
·necessary prepar'ations Jor entering: on that enterprise. I had besides, during 
last summer, sperit over two months in the forests on the western flank of the 
-cordillera,. at my own expense, .. and with the sole object of· making myself 
:acquainted with the diffet•ent sorts of Cinchona. · · · . · 

I have now. succeeded in hiring all the woods on the western side of Chim.:. 
borazo (belonging to five different farms) for the purpose of getting out of them 
seeds and plants of the _red ba.rk (Cascarilla roja), which is of better quality there 
than elsewhere, and I hope 'to enter them in the month of ~1ay, when the rain$ 
begin ·to abate. · 
·
1 J·am also in treaty with the· owners of the woods near Loja whici1 produce the 
Cinchona Condaminea, and hope·to obtain license to enter those -woods for my 
·purpose. . But here a difficulty arises,· for, so far as I can make out, the Cinchona 
. Oondaminea has ripe seeds in the same month as the Cascarilla roja (namely, in 
•July), and from Chimborazo to Loja takes 15 days, or if the traveJler be overtaken 
by bad weather, or any. of his beasts break down, he may spend 20 d~ys or more 
"On the way. It is therefore clearly impossible that I can be in both places so as 
to see with my own eyes the seeds of each species taken from the tree, whichi~ 
the only way to be sore of having the rigi1t sort,. for the seeds of all CinchoP.as 
are so 'much alike that they cannot be distinguished without the leaves. To 
·procure the Cinchona Condaminea, I should therefore have to send to Loja a com
·'petent person in my place, and employ a sufficient staff ·of labourers to get out 

. 1.he young plants and convey them to the coast; so that although the procuring 
of seeds and plants of the- Cascarilla roja (and of some ,other kinds of less value 
which grow near it, in a cooler ~limate)· may be accomplished for something 
less than the 500 l. to w.hich .my expenses are in the first instance limited, it 
would considerably-exceed that gum to procure the Cinchona· Contla'f!Zinea in Iike 
manner. As my instructions hardly give me plenary·pdwe'rs.lon"this head, I 
have written to consult. Mr .. Cope,. and shall be guided by his decision. · 

.J _s_tall 
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I shall throughout be as econo.J!l~cal as·p<:?~s~ble, and render an exact account 
of my expenditure .. I h~~e ~1or~~s6f'my own which I sh_all make Upe of as:far 
as: I can, and charge only for the1r keep: . It !flu.st also be recollecte~ that I am 
already on the spot, and that ·no expense IS mcurred by my commg out or 
returning. . 

I shall not fail to· make- careful observations o~ ~h~ climate and s~il of the 
region's where. the 'different kinds of Cinchona flourish, m accordance w~th your 
recommendation~ 

·I remain, &c. 
(8ig~ed) Richm·d Spruce~ 

-·No. 42.-

From ·R. Spruce, Esq., to Clements Markham, Esq. 

Dear Sir, Ambato, 14 April 1860. 
. I WROTE a letter to you on the 1st of March,. but I learn that it has never 

reached Guayaquil. 1 write therefore again, and as the letter goes by the courier 
of the Corps Diplomatique in Quito; I trust. it may safely reach your hands. 
We have for long had no certain communication wjth the coast, and I kept three 
beasts and a man waiting for six weeks to bring up Cross the moment 1 should 
hear of his arrival at Guayaquil. The receipt of your letter of January 19th 
(which reached me three weeks ago) informed me that I must not expect him 
until May. At the same time I received the box you were so kind as to bring 
me from England, along with a portion of Mr. Howard's work on Cinchona, but 
the pamphlet you mention has not come to hand. What was it about? I was 
in hopes to receive by you Weddell's Monograph, as ,also the Report of the 
Dutch Government. . · 

I have hired the forests below Guaranda, on the western slope of Chimborazo, 
where the best· variety .of the Cascarilla t·oja is procured. The port where I 
shall have to embark my collections ton rafts) is Ventanas, i;t. good way up the 
river Babahoyo. 

Tl1ere is a difficulty about getting the Cinchona Cvndaminea, for the forests of 
Loja which produce it are 15 days' journey from those of Guaranda, and as both, 
Cinchonas fruit at the same season (July), it is impossible that I can see seeds 
tak,en from both with my own eyes, which is the only way to be sure of having 
the :Nght sort; I propose, therefore, sending Dr. James Taylor (of Riobamba) to 
Loja, and I have written to ask Mr. Cope if I may venture on this additional 
expense.. Otherwise, I might, next year, gather seeds of it myself and send them 
to Kew, as I propose making a journey to Loja on my own, account. 

Your proposal about tying gauze bags round the corymbs of fruit might be 
good if thtre were any .one ".to bell the cat;" but who is to climb within reach 
of the ends of the brittle ramuli of the Cascarilla rqja? My plan is, to.spread 
sheets under the tree at the. time nf cutting or breaking ofl"the branches with 
seeds . 

. Mr. Howard is all out about the climatE! of the·Cascarill.a roja. He has been· 
misled by a "orthless book, "Geografia del Ecuador," by one Manuel Villavi-
cincio, which is as full of mistakes as it is of ·paragraphs. . 

I will do my best to carry out your instructions respecting the transmission of 
the Cinchona plants and seeds. . . 

If you .find it practicable to dry for me a specimen, with Bower and fruit, of 
every sort of Cinchona you meet with, I shall be exceedingly obliged to you, 
and I will do the same for you if you desire it. . . .. 
k~ You must let me know the date of' your going to Guayaquil, and I will endea ... 
vour to a wait your ar!i val there. 
· Trusting your life and health may be preserved, and that you may have as 
pleasant a time of it as can be expected in these rough countries, 

I remain, &c. 
(signed) , Richard Spruce. Clements R. Markham, Esq., Lima. 

' 118. ·H 2 
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-No. 43.-
I 

REPOIJ.T on Expedition to procure Seeds and Plants of Cinchona succirubra, or 
Red Bark _Tree; with Specimens for the Herbarium at Kew • 

. - ;,. 

' From Mr. Richard Spruce to the Under Secretary of State for India. 
, I , 

·Sir, . Guayaquil, 12 October 1860. 
THE troubled state of this country, and the interruption of communication 

between the interior and the coast, have prevented my informing you until now 
of what I was doing towards. carrying out the project of procuring Cinchona 
plants and seeds. The same causes have interfered seriously with its successful 
execution; but as I trust that all obstacles have at length been overcome, I shall 
at·present confine myself to a brief account of my operations, reserving for a 
future occasion a fuller Repo:t:t, comprising all my observations on the site, 
meteorology, and accompanying vegetation of the tree producing the Cascarilla 
roja, or red bark. · · 

·At the beginning of the present year, I laid aside every other occupation to 
·devote m)'self to the task assigned me. I had last visited (at my own expense) 
the Cinchona forests below A1ansi, in order to make myself acquainted with the 
trees producing the barks of commerce; but as I afterwards learnt that the red 
bark collected about the foot of Chimborazo fetched nearly double the price in 
the market of that brought from the forests of Alansi and Cuenca, I thought it my 
duty to endeavour to procure seeds; &c., from trees whose bark was considered 
the best, although to the eyes of a botanist specimens from all these localities 
might present no specific difference. The forests of Chimborazo (generally called 
H of Guaranda," though actually from onP. to four days' journey from that town) 
cover an· area of perhaps 2,000 square miles. They are rented by two persons, 
for the purpose of getting out the bark they produce, and I immediately entered 
into treaty with those persons to allow me to collect as many seeds and young 
plants as I needed, during the prese"Qt summer, or dry season. At first, they were 
unwilling to grant me such permission, at any price; but after a good deal of 
correspondence, and travelling to and fro, I finally agreed with them that, on pay· 

. ment of 400 dollars, 1 might take from the forest all I required, provided 1 did 
not touch the bark. 

It cost me no small amount of .inquiry to ascertain what was the best point for 
a centre of operations, in a range of country so extensive, and accessible with 
such difficulty; but I finally made out that a place called Limon, where there are 
a Jew small cane farms, at the junction of the river Limon with the larger river 
Chasuan (which is one of those that go to form the river oi Guayaquil), was the 
place where the finest bark had been obtained, and that the settlers, since they 
found out the vatue of the bark, had preserved with great care such young trees 
as were standing on their farms. . 
. I engaged eleven cascarilleros of Gnanujo (a ·village adjacent to Guaranda, 
where most of the bark collectors reside) to enter the forest with me, as soon as 
the weather permitted, to search for trees and plants of Cinchona. · 
' I also availed myself of your permission to secure the services of Dr. James 
Taylor, of Riobamba, for the '1mrpose of procuring seeds and plants of the 
Cinchona condaminea from Loja. · 

In the spring, I was unfortunately taken seriously ill of a rheumati_c and 
nervous afl"ection, almost amounting to paralysis, which, although it d1d not 
incapacitate me from continuing the necessary preparations, rendered it doubtful 
that I should be able to bear the arduous fatigues of travelling in th~ forest ; I 
therefore concluded to re"~ign my commission to Dr. Taylor, and send lum for the 
red bark in my room. · 
· The rains did not abate until the end of 1\fay, and the _5th of June was fixed on 

as the day of starting for the forest; for which purpose Dr. Taylo: went over to 
Ambato, where I was residing. Enco·uraged by his assurance that, If I could only 
get over to Chimboraz.o, the climate of the warm forest might probably resto:e m?, 
and after using for a Jew days such remedies as he suggested, I started 111 h1s 
company on the 11th of June, my idea being that if I soon get wei~ enough to 
conduct th~ enterprise alone, I might then despatch Dr. Taylor to J;oJa· Ix;t the 
pass of Chtmborazo, I was so much exhausted that I had to rematp. two mghts 
and a day in a hut at a height of nearly 13,000 feet. I rallied, however, and w_a~ 
enabled to reach Guaranda, where I· found that my cascarilleros had all been 

- · taken 
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· taken as soldiers or militiamen •. I remained some days in the vain attempt to 
procure license for them to proceed to the forest, which was promil3ed me only 
when the country should be freed of its" tyrants." In their room, I thought 
myself fortul!ate. in securing fou~ Indians ~o work und.e~ my d!rections, alth~ugh 
they were qmte mcapable of actmg· as gmdes to locahttes whiCh had remamed 
unsearched in previous years, and to explore which would need excursions into 
the forest of 10 or 15 days, under the guidance of practised cascarilleros. 

At Guaranda, I learnt for the first time (by the passing of diplomatic corres
pondence•for the Honourable c. R. Buckalew, Americ.an Minister at Quito) that 
Mr. Cross, the gardener destined by the India Government to take charge of the 
Cinchona plants, had arrived at Guayaquil, about the middle of May; and, by the 
passing of the ~panish 1\Iinister througl~ quara'?'dafo_r Gu~yaquil, I was fortunate!y 
enabled to wnte to Mr. Mocatta, Her Bntanmc MaJesty s Consul at Guayaquil, 
requesting him to forward Mr. Cross to Ventan~s, which is th~ P?rt on the river of 
Guayaquil where we must embark our collectiOns made at Ltmon. Such rare 
opportunities were now mY. only m~ans of communication with Guayaquil, and I 
had not another for above three months afterwards. · 

On the 17th and 18th of June, we descended from Guaranda, by a most pre
cipitous and dangerous track, to Limon,* where we established ourselves in the 
rancho of one of the settlers. Having reposed a dny, Dr •. Taylor proceeded to 
Ventanas--other two days' journey-to await the arrival of Mr. Cross. 

After having been a few days at Limon, I so far recovered the use of my limbs 
as to be able to move about-partly on foot, partly on horseback-and ascertain, 
by a personal examination, everything which was necessary to be known. I was 
well satisfied to see, standing about in the cane-fields and near the houses, several 
fine young trees of the Cinchona succirub1.·a, from 30 .to 50 feet high, and, as far as 
I could ascertain, from 13 to 15 years old. Many .of them had flowered freely this 
year, and on several the capsules had attained nearly their full size. They also 
bore signs of having fruited last year, but no young plants existed beneath them, 
which was explained by their eithet· standing among cane which had been 
frequently weeded during the year, or else in open places where cattle had grazed 
and trodden about. The seedling plants, which I had been assured at Guaranda 
might be had in any quantity at Limon, proved to be all either shoots from old 
stools of Cinchona succirubra, or young plants and suckers of the worthless 
Cinchona magnifolia, which grows abundantly there, and had fruited during the 
rainy season, for the capsules were already open and empty on the day of my 
arrival. Seedlings of Cinchona succirub1·a we could plainly hope to find only in the 

. vicinity of large trees in the virgin forest, and the -latter have now become so scarce 
that, even with the aid ,pf cascariJleros, our finding any such would be uncertain. 

When Dr. Taylor had been ten days at Ventanas, a brief note from Mr. ~Iocatta 
was left at Guaranda by the Spanish Minister (on his return from Guayaquil to 
Quito), informing me that Mr. Cross had been taken suddenly ill when about to 
start for V entanas. I therefore sent to recall Dr. Taylor, and after his return to 
Limon our operations were confined to visiting daily the bark trees and watching 

. the progress of the fruit towards maturity, and to studying the accompanying 
vegetation. Nearly all through the month of July the weather was cool, with a 
great deal of mist and fog, so that the capsules scarcely increased in size. l\'Iany 
fell off,' and some were attack~d by a maggot and curled up. On the tree which 
bore most capsules, the latter began to turn mouldy, the mould being not fungi, 
but rudimentary lichens-a strikjng proof of the humidity of the climate. I began 
to fear we should get no ripe seeds this year, and as the seeds had been especially 
recommended to me in my instr·uctions from England, it may be imagined how 
severe was my feeling of disappointment. · 

About the time of Dr. Taylor's leaving Ventana'3, the troops of the Provisional 
Government of Quito began to march down from the sierra to attack the revolu
tionary forces, who held Guayaquil and the low country, and, contrary to all ex
pectation, they selected the route by Limon and Ventanas. For six weeks we 
~e~e kept in continual alarm by the passage of troops, and it. required all our 
v1gtlance to prevent our horses and other goods being stolen; mdeed, one of my 
horses was carried off, though I. afterwards recovered it. It was now too late to 

think 

• D:scent from the pass of Chimborazo to Goaranda, in round numbers 6,000 fe~t (15,090 _, 
9,ooo). A~cent from Guaranda to the pass of Llullundongo a,ooo feet; and descent from Llullun'! 
dongo to L1mon 97000 feet (121000- 3,000). · • . 
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1tb~nk of Dr. T&ylot's going to Loja: Indeed,-iflhad had'uo·compimion who was 
.independent of the political feuds of the country, I do not see·how 1 could have 
-got on at all; 1-might literally have perished of h~nger. · All our provisions had 
to be·pro(!ured from Guaranda, and the barley.meal and pease-meal'(which are 
:the f:ltaple food of the Indians} soon dtteriorate in a moist, wanri climate; so that 
~w~:could not get down at a time more than abo~t a month's provisions. l\iy 
senant1 b~ving a little white blood in him, could not sti-r from the place, or he 
would have been pressed 'for a soldier. The Indians could not travel alone, for 
they might be-se.ized on to ·carry burdens or conduct laden beasts; so• whenever 
,Qur provi~ions- fell short, Dr. Taylor bad to take my horses and an Indian, and go 
_aU the long disUtitc.e to Guaranda to purchase more. · . · 

· Nearly all this time we were ignorant of Mr. Cross's fate; he might have died 
.or he might· b~ on his way to join us, we knew not. !selected some fine 11ealthy 
ba!:k trees which had not flowered this year, and began seriously to think of trying 
to strike cuttings from them myself; when towards the end of July a vaO'ue 
r~port reached us that an Englishman, bringing with him a number of boxes, had 
_arrived at Ventanas. On the strength of this, I immediately sent Dr. Taylor 
thither with horses~ and he. had the great satisfaction of finding and bringing up 
~Jr. Cross,_ who reached L1mon on the 27th o£ July. Mr. Cross had had all sorts 
Q{obstacles thrqwn in his way by the forces that held the river, and with the 
greatest d_ifficulty found men to row . his canoes; so that the distance from 
.Guayaquil to Ventana~ (which appears so sbort on . the map) had taken him· 13 
,days tci travel. . . · 

.. After reposing the following day (Sunday), .we had a piece of ground fenced 
_in, and. Mr. Cross made a pit and prepared the soil to receive the cuttings, of 
wh_ich he put in above a thopsand on the 1st of August and following. days. In 
three weeks some of them ha~ begun to form roots ; but in the meantime great 
difficulty was experienced in securing shade,. when rendered necessary by the 
,suqden alternations of fog and bright sunshine. At first, Mr. Cross shaded the 
cuttings with the fan-like points of the wild cane (Gynerium saccharoides) and 
_with plantain leaves, but as these 'soon shrivelled up, we afterwards made of the 
,fronds of the ivory palm a .permanent fall-to roof, which could be elevated and 
. depressed at pleasure. _ Later on, Mr. Cross put in a great many more cuttings, 
subjecting them to Yarious modes of treatment (as the whole tbiug was an 
~xperimf!nt), but ~oustant watchfulness was needed to ensure their well-being, for 

. what bel ween caterpillars and burning suns hE> was sorely tasked to keep them alive • 
. ~- .. Towards the end of July the weather took up., and in a few sunny days the 
~ps\lles made visible advances . towards maturity. On the 13th of August, I . 
. ppti~~d that the capsules on the finest trees were beginning to burst ~t the base, 
$l:Pd on tije following day. I had all taken off that seemed ripe, gathering them in 
thit:~ :way: an Indian climbed the tree, and breaking the panicles gently off, let 
tbem fall on sheets spread on the ground to receive them, so that the few loose 
seeds shaken out by the fall were not lost. The capsules were afterwards spread 
out to dry on the 1::arne. sheets, a process which occupied from two to ten days. 
The first seeds were taken~off at Limon on the 14th, and the last on the 29th of 
Aqgu~t., Early in September they were all dry. 

After_ bringing up Mr. CroS!?t1 Dr. Taylor went ,to Guaranda to purchase 

t
rovisions, and on his return I despatched him to San Antonio, Pavon's original 
ocality for the red bark, and two days* journey southward of Limon, where we 
ad learnt that several young trees were still existing, on which flowers had been 

observed this year. , 
· · The climate. of San Antonio proved more unhealthy than that of Limon. A hot 
sun is accompanied by winds out of all proportion cool and strong, so that 
:rheumaticaffections and ague prevail. This is, perhaps, the cause also of the 
b~c~}Vardness of the seeds at San Antonio, although the bark tree extends lower 
down towards the Guayaquilian plain than at Limon. Dr. Taylor fell sick almost 
immediately after reaching San Antonio, had to bleed himself: and finally to go 
out to Riobamba in quest of remedies. On his return, the capsules were still 
green, and as he·began to fear they would fall off without 1ipening, he crossed over 
tQ Limon to consult with me. Tbe result of our consultation was that he should 
rewain at Limon to assist Mr. Cross, and that I should go to San Antonio, whither 
I accordingly proceeded on the 12th and 13th of September; having before • 
starting ascertained from Mr. Cross that double the number of plants we should 
require to fill the cases wel'e already rooted, and only required time to become 
strong enough to travel. 

' At 
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At San Antonio a good many of the capsules had dried up while still unripe, 
and of those whfch had ripened some had burst open during the. few days that 
intervened between Dt·. Taylor's lea~ing San Antonio 'and my arriving there : but 
happily very few seeds were shed~· and in gathering the capsules I profited by my 
experience at Limon that the seeds rarely fell out for two or three days afte1·, the 
capsule~ burst, and that the latter closed 'up again with the 'dews of night. So by 
gathering the capsules: at day .. break not a. seed fell out, nor was there any need for 
the precaution.(which, however, I still observed) of ex.~ending she~ts whereon to 
receive the capsules ·as thrown qown from the tree. I· took off the first· seeds at 
San Ant'onio on the 14th and the 'last ot~ the 19th of September. · · · 

I ha1l now ·gathered about 2,500-well-~rown capsules, namely, 2,000 from 1 o 
treeB at Limou, and ·ooO from· five trees at SIH1 Antohio. Good caps~les· contain 
40 seeds each, in some I havffcounfed 42~ so that I calculate I have (in· round 
numbers) at least 100,00'0, wefl ripened an'd "iell·dried seeds.· Had the month of 
July been as sunny as it is said usually to be, many m~re capsules would-doubt
less have ripened; as it was, only about one flower in t~n produced ripe seeds:· 

Mr. Cross sowed at Limon, on the 16th of August, eight seeds taken at random 
from those I had gathered there; Gne of them·.hegan to g'errniuate on the fourth 
day, and at the end of a fortnight four seeds bad pushed their radicles. On the 
6th of September one had the seed lea Yes completely developed, and by the 9th of 
tpe same month, or 25 .days after sowing, the last of the eight seeds pushed its 
radicle. He .also sowed eight seeds gathered by .me in 1859, and which had 
remained nine months in my herbarium; of these, four germinated; I have, there
fore, a well-founded hope that good ripe seeJs will not speedily lose their vitality, 
and if daily watched and tended after sowing, will very likely most of them grow. 

I had scarcely finished drying my seeds at San Antonio when I received the 
welcome intelligence that the"troor>s of the Provisional Government had entered 
Guayaquil, and that; co·nseqriently, the communication with the interior was now 
open; I therefore resolved to· proceed to Guayaquil, so es to be ~ble to de!:-patch 
from thence a portion of my seeds by the first opportunit'y, and afterwards to await 
there the arrival of my· companions from Limon. l\ly journey from· Guayaquil 
occupied from September 28 to October 6, for I was delayed some days at Bodegas 
awaiting the arrival of the river steamer. -

I now send, by the steamer which leaves Guayaquil for ·Panama on the 14th 
instant, a packet of _seeds for Sir W. J. Hooker, at.the Royal Botanic Ga1·dens, 
Kew, and another to the Botanic Gardens in Jamaica. I have not much faith of 
the trees succeeding at the latter place, on account of the violent winds which I 
understand occasionally to prevail there, .and which would assuredly shatter to 
pieces the fragile leaves of the Cinchona succirubra. 

The ·great bulk of thi seeds I propose entrusting to Mr. Cross, and my O\Vll 

opinion is, that it will be best to send them at once to the locality in India destined 
for rearing the red bark tree. I trust that this locality may be the island of 
Ceylon, and that if Mr. Cross accompany the seeds and plants thither, he may be 
allowed to select the site where the~experiment is to· be tried, and of which I shall 
have no hopes ofsuccess if the soil' and climate be riot in exact conformity with 
those of the. native forests of the Cinchona. 

In conclusion, I feel some satisfaction in stating that, notwithstanding the 
lengtq of time the task has occupied me; ando including the remuneration I have 
agreed to give Dr. Taylor, the whole expenses have not yet reached 500 l., and 
I trust'that, up to the time when I shall despat~h Mr. Cro~s from Guayaq1,.til, 
~hE:y may very slightly exceed that sum. ' 

I have, &c. 
(signed) · · Rickard Spruce. 

P.S.-I have preserved sp~~i:niens of every plant I found in good state in th~~ 
~inchona. forests, and shall have the pleasure of presenting them to the Herpa
num of the Royal Gardens at Kew, to illustrate the rich vegetation acco~
·panying the Cinchona succi-rubra at the.base of Chimborazo. So soon as I have 
·}~sure tcr put my m'ateriaJs in order; ,I propose drawing up a fullet report, along 
With a complete copy of my meteorological tegister. In the meantime, ·I· have 
m;:\d~·.th~ following resume of the latter~ which may be of use in selecting the 
locality m India where the experiment is to be tried of rearing the red bark 
tree. , - - --- .. · · 

us. 
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.REsuME of Observations on the Temperature in the Forest of Limon on the 
Western Slope of Chimborazo, at about 3,000 feet in altitud~. 

Temperature of the earth~ at a depth of 2 feet, 68! degrees. 

'l'emperature.of the air, from June 19th to June 3Qth :-

Mean mini!Dum . -. - - - ·.. - · ·- 61! degrees 
· Mean maximum - 74 degrees (temp. at 6} p.m., 68! degrees.) 

Lowest temperature (June 27th) · - 60l , 
Highest teinperature (June 29th) • 77 , 
Mean daily .variatio~ - . 12~ , 
Greatest daily variation (June 27th) .• .. 15i , 

For the month of July:- . 

Mean minimum 
Mean maximum 
Lowest tt'mperature (July 11th) -
Highest temperature (July 27th) 

.. 

Mean daily variation . - -
Greatest daily variation (July 27th) .. 

., For the month of_August :-

Mean minimum 
Mean maximum 
Lowest temperature (Aug. 12th) 
Highest temperature (Aug. 28th) 
Mean daily variation · . 
Greatest daily variation (Aug. 28th) -

From Sept. 1st to Sept; 9th :-

Mean minimum -
Mean maximum 
Lowest temperature (Sept. ad) - .. 
Highest temperature (Sept. 1st and 6th) 
Mean daily variation - - -
Greatest daily variation {Sept. 4th) . .. 

-
--.. 
.. 

--
--
-

-.. --
-

60 
" 72! " 57 
" BOi " 12j 
" 21~ " 

611 " ,74f 
" 59i· " SO! 
" 13! " 19~ " 

62i " 721 " 61! " 76§ 
" 9~ " 13i ,, 

~ Temperature of the air at Tabacal, near San Antonio, at, an altitude of about 
2,600 feet, from Sept. 15th to Sept. 27th: · 

Mean minimum · .. - 61! degrees. 
Mean maximum - o -. 72 i , 
Lowest temperature (Sept. 15th) - 601 , 
Highest temperature (Sept. 23d) • 76! · , 
Mean daily variation :. - - - 11 , 
Greatest daily variation (Sept. 23d) - 15j , 

The mornings were generally clear and sunny, but mist or fog predominated 
in the afternoons. · · 

The wind at Limon scarcely ever amounted to a slight breeze. At San 
Antonio it was rather stronger, but still never of sufficient force to break the 
brittle leaves of the Cinchona. 

- The finest; trees grow in a stratum of yellow or reddish marl, of immens~ 
thickness, and in·which few or no stones were intermixed. A specimen of it 
will be sent in charge of 1\:Ir. Cross, along with specimens of the wood, bark, 
.leaves, flowers, aud fruit of the Cinchona succiru!Jra. · · 

' . 
R. 8. • 



OF THE CHINCHONA PLANT INTO INDIA. .65 

-No. 44.-

Mr. SPRUCE's REPORT on the Expedition to procure Seeds and Plants of the 
Cinchona succirubra, or Red Bark Tree, to the Under Secretary of State for 
India! aq January 1862. 

fl' 

TowARDS the end of the year 1859, I was entrusted by Her 1\Iajesty's Secretary 
of State for India with a commission to· procure seeds and plants of the Red 
Bark tree, and I proceeded to take the necess~ry st~ps for entering on its per-

. formance. 
· .Notwithstanding.the vast extent of th~ unreclaimed forests in Ecuador, hardly 
any part of them is still without an owner, if we except the territory disputed 
between Peru and Ecuador, on the eastern side of the Cordillera, generally called 
"Las Montanas del Oriente ;" and the forests known to produce the Red Bark 
are all private property. Some preliminary arrangement was, therefore, indis
pensable, before I could venture to take away young plants of so rare and pre• 
cious a ~ree as the Red Bark. On inquiring about the ownership of the bark. 
woods of Puma-cocha, in the valley of Alausi, which I had visited in 1859, I ' 
found they had belonged to a D1·· Bravo (of Cuenca), lately deceased, and that 
they were now the subject of litigation, so that any treaty made with either of 
the parties, who claims· to inherit them, would most likely be n'ull. I learnt, 
also, that the red bark,* obtained in that locality, fetcheda much lower price at 
Guayaquil than the Lark from the forests about the western foot of Chimborazo 
(generally called " of G uaranda ''), not because the latter was known to contain 
a greater proportion of alkaloids, which is a test never resorted to here, but 
because it was of a.rather deeper colour, and was brought to market in much 
thicker slabs. Before detailing the steps I took to obtain leave to collect seeds 
and plants in the forests of Chimborazo, a brief review of the ascertained distri
bution of the Red Bark tree along the western slopes of the Quitenian Andes 
will make what follows more clear. · 

For a great many years back no red bark has been got out beyond the lati
tude of 2!0 S., or a little to tl)e sou.thward of the river Yaguachi, and its tributary 
the Chanchan. Possibly, at an earlier period, the tree grew all along the roots 
of the Andes of Cuenca and Loja, to the limits of the Peruvian desert, in latitude 
about 5° S., as is indeed intimated by Pavon in his account of this species. To 
the north, it scarcely passes the parallel of r S., where it has been found about 
the base of the hill of Angamarca, a grassy peak standing north· west from Chim
boraz<;>, and conside·rably to the westward of the main ridge. \Vithin these 
limits, it occupies a n:trrow band included between the meridians of 301 and 40' 
west of Quito.t Whether it exists still farther north, about the base of the 
snowy mountains, llinisa and Pichincha, and so on to the river Esmeraldas, is 
not known, nor does any•search ·appear to have been made for it there. Beyond 
. the limits of Ecuador, on the loilver ridges of the Andes of Pas to and Popayan, 
which run down to the bay of Choc6, we have the conditions of climate and 
altitude requisite for the gro"'th of Cinchona succirubra, but it has not yet been 
found there. The " Reel Bark" of that district is rejected as worthless by the 
cascorilleros, as I learnt lately from a New-Granadian hark merchant whom I 
met at Guayaquil; and, on showing my specimens to him, and the figure of 
C. magnifolia in M1·. Howard's work, he immediately recognised it as the . 

. "Cascarilla colorada" of the bay of Choc6. Various barks of inferior quality 
having been called by this latter name, is perhaps· the reason why what we call 
the t,rue Red Bark is now known in Ecuador only by the name of" Cascarilla 
roja,"t which is useful as a distinctive appellation, although it does not denote 
the actual hue of that bark with more accuracy than the older name. 

'Vi thin the ascertained limits of the true Red Bark it exists (or rather existed 
up to a recent period) in all the valleys of the Andes which debouch into tne, 
Guayaquilian plain. 1\f~ny years ago it was obtained in large quantities in the 

valley 

• "R~d ~a~k" (with capital initials) indicates the tree, and "red bark" the bark of the stu~e tree. 
t Qu~to 1s m 78 degrees 46 seconds, or 5 hours 1.5 minutes, west of Greenwich. · + Ro;a means both blood-colour andjire-colt.rur. 

" 118. I 
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valley of Alausi, lJelow an Indian hamlet called Linje, on the northern side of 
the Chanchan (nearly opposite to Puma~cocha, which is on the southern side of 
the same stream), but it has long been exhausted there.* A race of cascarilleros 
still survives at Linje,. and the adjacent hamlet of Guallanacr, who are said to 
know of a site, which they call Untum, a long way south\,~rd of the river 
where there is yet standing a _fine '' .manrhon'' or clump) of Red Bar~; hut the; 
re~use to ~h~w the track leadm~ tlulher, probably becanse no one will pay the 
pnce of thetr secret. Proceedmg northward from the valley of Alausi, at the 
altitude of the Ued Bark, we come successively on the valleys of Pailatanga and 
Chillanes, in n·either of which is there a single large Red Bark tree remiinincr 

• L O)• 
though some yeat·s ago It was abundant. In 1858 I visited Pallatanrra, where I 
could learn 'Of but two young tree~ stil1 existing. A branch of one ~f them was 
brought to me, so much withered as not to be worth preserving, and only suffi. 
cient to show that it belonged to some sort of Cine/zona. In Chillanes, considered 
at one period the very best locality for this Bark, I am a~sureu that a f~w slender 
shoots from old stools are all that remain. Leaving Chillanes and the river 
Chimbo, whose sources are on the western side of Chimborazo, we &oine on steep 
ridges (Cuesta de An gas, Cuesta de San Antonio, &c.), which run down from that 
mountain.t Towards their base, and in all the interrening valleys, the Red 
Bark forP.1erly grew in abundance, but at present no large tree of it is known to 
exist to the southward of the parallel passing through Gunranda. The Bark 
grounds, which still continue to be worked, are bounded to the south by the 
ridge which separates the Rio San Antonio from its tri~utary, the Rio de Tablas, 
· and 

• There has lately been published a topographical work on Ecuador ('' Geogra1ia de la Republica 
del Ecuador. Por Manual Villavicflncio. New York. 185S,"J which, as it is well printed on good 
paper, and is accompanied by a n'!!utly-engraved map on a large scale, will probably be received in 
Europe with a degree of credit bf which it is utterly unworthy. Besides the errors in description 
with which it abounds, the dates, distances, heights, and evenbearings, can never be depended upon. 
The author seems t~ have no clear notion of the difference between north and south, or east and west, 
as he frequently-uses one of those terms by mistake fo•r its opposite. 'In the map he betrays his utter 
ignorance of the first principles of geography, by his erroneous numeration of the minutes of latitude 
and longitude; and the names are often so dislocated that, if he had written them on slips of paper, 
thrown them into the air, and afterwards stuck them down wherever they alighted on the map, they 
could hardly have been' m<>re out of place. In the whole region of the Red Bark there in not a 
single town or stream exactly where it ought to be. Linje, for example, is placed on the &out!~ side 
of the river Yaguachi, and higher up the stream than the cold village ofSibambe, whereas it is really 
on the north side, far lower down, and near to Guallanag. Even Guaranda, through which the author 
must have passe'l scores of times, is plac~d to the east of the Chimbo, whereas it is actually half a 
·n:.ile to the west of it. Of the course of the Chimbo ·itself, two accounts, totally at variance with 
each· other, a~e given in the book, and neither of them agrees with the mup.. The Rio San Antonio, 
known by many different local names in its upper part, runs nearly west from the foot of the cuesta 
all the way down to the river Ventanas, ·Which it enters near Caracol with the name Rio de Ia Pita. 
But on the map, the San Antonio and the Pita. appear as two distinct rivers, and the former is made 
to run southward into the river Babahoyo ! The work has already bP.en severely criticised, and its 
more salient errors pointed out, by the Quito press, whose corrections will, however, hardly reach the 
hands of a single European geographer, and this is why 1 have tllought it necessary to enter here 
my. protest against it. especially as 1\Ir. Howard seems to have been misled by it, in h.ia speculations 
on the climate of the Red Bark.. The only part of it which has really some merit is that which treats 
of the river N apo, where Villavicencio was stationed as governor for. several years. Even the style rises 
when the author is ~riting about what. he perfectlv understands, and whereas the rest ofthe book is 
1vritten in very vulgar f!.nd often ungrammatiyal Castilian, when he comes to tell us of the N apo and 
its inhubftant.s, his language, if not elegant, is generally clear and forcible. 

t It is not well settled to how much of the cordillera the name "Chimborazo," should be limited. 
-w·hen an Indian speaks of" Chimborazo," "Tunguragua," &c., he means merely the snowy summit 
of those mountains, the adjacent paramos having local names, according to the streams which traverse 
them, or the farms and villages adjacent to them. Proceeding from Chimborazo southward, we have 
a lofty Jiuge, not rising in any part of it t~ the height of perpetual snow, varied here and there. by 
slight depressions, but whose continuity is nowhere broken by any transversal valley. .After formmg 
the western boundary of the elevated plain or valley of Tiocajas, it sinks down abruptly from the 
heights of San Nicolas to the valley of Alausi, at the junction of the Puma-chaco. a~~ Chanchin. 
If the whole of this ridge be considered to belong to Chimborazo, then the forests of L1n1a are on the 
western slope of that mountain (as indicated by the person who furnished specimens of the ~ed Bark 
to 1\lr. Howard); but this course would necessitate a similar extension of the limits of Ch1mborazo 
on all sides, and we should have to include in it the adjacent mountain, Carguairazo, formerly equally 
lofty, and separated from it only by a very narrow valley, as also the two "knots" running eastward 
across the central valley to the foot of the eastern cordillera, the one from Sanancajas, and the other 
from the northern shoulder of Chimborazo (Paramo de Puenevata ), both of which knots include some 
loity peaks. I would rather cor.fine the name Chimborazo to the mighty mass which rises abruptly 
from the plain of Sanancajas on the east, and reposes to the north and south on Puenevata and the 
AreLal respectively. On the western side, however, I can find no positive break from the summit 
down to the plain. There is no intervening salient peak, and no ridge whose origin may not be traced 
to the peak of Chimborazo. 
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and they form part of five contiguous farms, called. respectively El Morado, 
1\Iatiavf, Sinchig, Talagua, · and· Salinas, wh~reof the two former belong to the 
church of Guaranda, and the three latter (which extend upwards to the paramos 
or'Chimborazo, and downwards to the plain of Guayaquil) are the property of 
General and e.X-President Juan Jose Flores, who, after a banishment of 15 years, 
has lately returned to take ~he chief part in the recovery of Guayaquil, from a 
faction who would have given it up to Peru. Only the high lands of those 
farms, where there is natural pasturage and ground suitable for the cultivation of 
potatoes and.cereals, have been turned to ~ny account by the p~oprietors. The 
middle part Is dense, unbroken forest, and m the lower part, whteh produces thP. 
Red Bark, a good many poor people of mixed race from . the sierra, and a few 
liberated slaves from the plain, lmve formed little cane farms, without asking 
leave of the owners, or paying any rent. The farms belonging to General Flores 
have been for smpe years 'leased to a Senor Cordovez, who resides at Ambato; 
and Dr. Franci:::co Neyra, notary public of Guaranda, rents the farms· of the 
church, but only so far ~s respects the bark they produce. \Vith these two 
gentlemen I had, therefore~ to treat for permission to take from the bark woods 
the seeds and plants I wanted. At first they were unwilling to grant me it any 
price, but, after a good deal of pariey, I succeeded in making a treaty with them, 
whereby, .on the payment of 400 dollars, I was allowed to take as many seeds 
and plants as I liked, so long as I did .not touch the bark. They also bound 
themsehes to aid me in procuring the nece~sary workmen and beast3 of btnden. 
Through the intervention of Dr. N eyra, who has throu~out done all he could 
to favour the enterprise, I engaged with his cascarilleros (who all inhabit the 
village of Guanujo. adjacent to Guaranda), that whilst they were procuring bark 
for him, they should also .seek seeds and plants for me. 

From Dr. Neyra I ascertained that a site· called Limon would be the most 
suitable for the centr'e of my operations. There are many other " Limones" in 
Ecuador, and there is even another on ,Chimborazo, by the main l'oad leading to 
Guayaquil; but the Limon, where i was to. establish myself, is at the junction of 
a stream of that name with the river Chasuan, which runs to the northward of, 
and nearly parallel to, the river San Antonio, and enters the riv~r Ventanas with 
the name Sigufmbi, at a place called Aguacatal, above the village of Vt·ntanas, 
·while the San Antonio enters the same river much lower down, .near the "ill age 
of CaracoL At. Limon existed formerly the finest manchon of Red Bark ever seen. 
It was all cut down many years ago, but I was informed that shoots from the old 
roots bad already grown to be stout little trees, large enongh to bear flowers and 
fruit, and that the squatters (who are many of them cascarilleros of Guanujo), 
since they got to know.the value of the bark, had carefully preserved such trees 
as were standing in their clwcras or clearings. Messrs. Cordovez and Neyra 
have made tbeil· depot for the bark about four leagues lower dow11 the valley, 
where a stream called Camar6n, running down the next transversal valley to the 
northward, joins the Chasuan. • 

The intestine war, alluded to in my "Notes" in the "Linmean Journal" 
(Vol. iv., p. 176), still continued to rage, and the country was divided into two 
factions, whereof one held Quito and the whole of the sierra, and the other Guay
aquil and the low country. Both maintain!!d as large an army as they could 
raise in support of their cause, and pressed into their ranks all the suitable men 
they could lay hold·on. Only those of pure Indian extraction were exempt from 
forced military service; but when the troops were marching about, they conti
nually seized on Indians to carry their baggage and tu drive laden beasts. For 
abnve a year there had been no mails between Guayaquil and the sierra, and my 
only means of communication with that port were by ,the rare passage of some 
diplomatic agent or courier, or of some foreigner well furnished with pass
ports. 

In the last instructions received from England, I was informed by Mr. Clements 
Markham that Mr. Cross, the gardener chosen to assist me in procuring the 
bark plants, would come out in December i859. Before receiving that intima
tion, I had written to request that he might not come hither before May: for, 
until the winter rains· cease, it is impossible to do anything in thP- forest, and on 
the western side of the Quitenian Andes they usually last until the end of l\Iay; 

' but it was doubtful if my Jetter had even reached Guayaquil, so, acting on the 
supposition that he would come out at the previous date, I bad three Gf my 

liS. I 2 horses 
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horses put up to good feed, and I kept them and a man, for six weeks, in readiness 
to depart for Bodegas the moment I ~hould hear of Mr. Cross's arrh·al. At the 
end of that period a letter, left at Guayaquil by Mr. Markham on his way south
ward, reached me, frori1 which I learnt that Mr. Cross would not arrive there until 
May. I had not again a safe opportunity for the coast until early in June when 
I wrote to .Mr. Mocatta, Her Britannic Majesty's Con~ul at Guayaquil; reqdesting 
him to forward Mr. Cross (in case he had already arrived) up the ri\'er to Ventanas 
which is the nearest port to the bark woods, on one ·of the numerous rivers that g~ 
to form the Gulf of Guayaquil. · 

In the account of my vis.it to. Puma-cocha (" Linnrean Journal,'' I. c.), it will 
be remarked that I wa.s gmded by a person named Berm eo to the locality of the 
Red Bark tree .. When I took leave of him, I informed him that very probably 
I should return the following year to procure seeds, and plants. On the strength 
of this, towards the end of April, he travelled all the way from Lucmas to Ambato 
nearly fh·e days' journey, on foot, 'to tell me that he had just returned from th~ 
woods of Puma-cocha, where he had spent· some days, and had found several 
trees of Ctisc'aritla roja, which, though not of large size, were some of them 
coming· into £ower. He had besides got a few young plants for me at Lucmas 
each in it~ bamboo pot._ I e)f:pla~ned to him that, for the present my re-visiting 

. Puma-cocha was out of the questiOn, but that I should be only t.oo glad to have 
all bis plants and seeds, and I fixed the price he was to receive on deliverinO' 

·them in sound condition to the British Consul at Guayaquil. 1 have only lately 
learnt that the poor fellow never Yentured \lllore from his forest home; indeed, he 
would hardly have been allo" ed to reach it again, but for a certificate I gave him, 
that he was travelling about on my account; and if he had gone to Guayaquil, 
according to our agreement, and escaped being made a soldier of by the way, he 
would assuredly not have been allowed to land there, except in uniform. 

My preparations for entering the forest being completed, I was awaiting the 
coming· of the dry season, when a severe attack of rheumatism so far disabled me 
tba,t I determined to delegate' my commission-to Dr. James Taylor, of Riobamba. 
Animated, however, by his assurance that in the warm forest I might expect to 
recover the use of my limbs, I fhially resolved to proceed thither in his company. 
Not to interrupt die rest of my narrative with the continual groanings of an 
invalid, I may say here, once for all, that the benefit derived from the milder· 

· temperature was· almost neutralized by the fogs and damp; and, although upheld 
by a determination to execute to the best of my ability the task I had under
taken, I was but too often in that state of prostration. when to lie down quietly 
and die would have 'seemed a relief. · 

We started from Ambato for the forest on the l~th of June. Our road was 
the same as·! had travelled the prEceding year, until reaching the paramo of 
Sanancajas, beyond the v~llage of Mocha, where it turns to the r~g:ht towards the 
southern shoulder of Ch1mborazo. In consequence of my havmg needed two 
long res~s on the way, night came on and found; us still on tbe paramo. Thin 
clouds had em•eloped Chimborazo most of the day, but towards evening they 
gradually cleared away, and after sunset the majestic dome was entirely uncovered, 
though a slender meniscus of cloud, a.ssuming· exactly the form of the cope of the 
mountain, and. still illumined by the rays of the sun (which had set for us) hung 
for some time like "a glory" over the monarch of the Andes. \Vhen this at 
length melted away, .the light reflected from the snow by a clear star-lit sky 
enabled our beasts to pick their way~ It was eight o'clock when we reached the 
tambo of Chuquipogyo, a solitary house, at between twelve and thirteen thousand 
feet of altitude. The rude accommodation and the inhospitable climate offered 
no inducement to a prolonged -stay at Chuquipogyo, but, as I was so much 
exhausted as neither to be able to sleep nor on the following morning to mount 
my horse, there was no alternative but to remain there all the day and night of 
the 12th. At seven A.M. of the 13th we resumed our march. The day was 
fortunately fine, and we had only now and then a few drops of small rain and 
sleet, instead of the snow-storms with which the traveller has too frequently to 
contend in the pass of Chimborazo. The vegetation consisted chiefly of hassocks 
of a Stipa and a Festuca, sothat the general aspect was that of a grey barren 
waste ; but at short intervals we crossed deep gullies whose sides were lined with 
mosses, and sp1inkled with calceolarias, lupines, and other pretty plants. · 
Towards noon we came out on the "Arenal" (the mo1'aine of the glacier, near 

. the 
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the limit of all vegetation.• In a hollow a littl~ belo~ it, was a marsh '!'ith .ri: 
rivulet, one cf the sources of tbe Pastasa, m wh1ch I saw, not Without 
surprise, a bed of the Jarge.Ieaved Rume.r, which is frequent in similar situations, 
at from s,ooo to 9,000 feet. The Arena! consists of sand and fine gravel of a 
pale yelJow colour. In one place, the road, for a considerable distance, resembles 
a broad, smooth gravel-walk in England, so that the only bit of really good road 
in Ecuador has been made by nature's hand on the crest of the Andes.. The 
vegetation is limited to scattered tufts, or rather hillocks, of a Valeriana, a Viola, 
an Ach;yrophorus; a Tl"erneria, a Plantago, a Geranium, a 'Draha, a pretty silky
leaved Astragalus, and the elegant Sida Picltinclwsis, all of which (save the 
Astragalus) have rigid leaves in the charact~ristic rosettes of super-alpine vege
tation, and send enormously thick l'oots deep <1own into the loose soil, although· 
even these do not secure them f1·om bei{}g frequently torn up by the violent winds 
and storms that sweep over them. My attention was so much taken up with 
these interesting plants, and with the immense mass of snow on our right, and in 
tracing the downward course of ancient lava-streams, which are as visible on 
Chimborazo as on Cotopaxi and Tunguragua, .that I scarcely felt tile wind, which 
swept us along like a gale at sea, and occasionally Jifted small fragments of gravel, 
and hurled them at us. ·It is scarcely necessary to state that the wind is here 
always easterly through 'the day, getting up strong generally about 10 .A.M., and 
rarely continuing to blow with. equal force through the night and following 
morning. Now and then it veers for a moment, and gives the traveller a side 
blow, which, were he not wary, might unhorse him. . 

'Ve had left winter behind us on the eastern side of the cordillera, and on our 
first day's journey, as we looked down the. deep valley of the Pasta:sa, we saw a 
mantle of dense cloud and rain spread over the forest of Canelos. Even the 
eastern side of Sanancajas was wet and muddy, hut after passing Cbuquipogyo 
the road became nearly dry, and on the western side of the cordillera it was 
even inconvtniently dusty. ·In the direction of the Pacific, not a cloud Wa3 

visible, though the great distance and the hazy horizon prevented our actually 
seeing the ocean. So abrupt is the transition from the rainy season,. w11ich 
prevails on the eastern .side of the cordillera simultaneously with the dry season 
on the weo;tern. 

The Arenal must be near a league across. As we descended from it the whole 
mountain side became covered with flowers, and nowhere .bave I seen alpine 
vegetation in such prime state. Gelflianet Cernua, with its large pendulous red_ 
flowers, formed large patch~s, and was accompanied by three other species of the 
same genus, with purple and Llue flowers, by Drabas, and other alpines. Still 
descending, the true, .alpines began to be mixed ,dth half shrubby Fuchsim, 
Calceolarhe, Eupatoria, &c. Even before reaching the zone where these genera 
grow in the greatest. luxuriance, and at less than 2,000 feet below the Arena], -we 
came on the first tree, a Polylepis, forming groves here and there along the 
declivitv. The bark of this tree resembles that of the birch in colour, and in its 
peeling· off in flakes; but if one could suppose an arborescent Acoma, 'it would 
give a beiter idea of the pinnate silvery foliage. On the opposite side,-not of 
Chimborazo, which is bare of trees, but of its sister mountain, Carguairazo,-a 
BudfL,Ieia approaches nearest the sn!lw-line. • In descending the same side of the 
cordillera, towards Pallatanga, l o leagues south of Chimborazo, a PQ...docarpus 
and a Berberis ascend higher than any other tree, while a Potylepis (distinct from 
that of Chimborazo) ceases a thousand feet below them. On Chimborazo, on 
the contrary, the same Podocn.rpus fails a long way below the first-rnent~oned 
Pol!Jlepis. An accurate discrimination of the species is therefore needed, before 
we can compare their climatal distribution. I have unfortunately never met any 
species of Polylepis in a good state of flower or fruit. 

Still descending, various other trees began to appear, such as Buddleim, Myrcice, 
and especially an Araliacea, called from its large palmate leaves (which are hoary 
beneath) '' Puma-maqui," or tigers' paw. Here and tbere the track rounded the 
heads of quebradas, deep and dark, and full of low trees, which were laden with 
mosses. · 

At 

• I possess a ,MS. of the late Colonel Hall, contain.ing many valuable hypsometric data,-many 
?f t?em ascertamed in company with Boussingault,-wherein the height of the pass of the Arenal 
lS gtve,!l at 141208 feet. -. • 
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. At about half-way down, we came out on a narrow grassy rid ere, called the· 
Ensillada (Saddleback), where several long low straw huts had been recently 
erected, for the accommodation of the soldiery, when marching that way. As we 
neared the encampment, four raw-looking youths· armed with lances rushed out 
and confronted us, demanding our passports. We had none to show, but our 
antagonists did not look very formidable; and a shot from one of our revolvers 
would prdbably have put them to flight, had I not been furnished with a weapon 
which I .have found far safer and more dlicacious in such contingencies, namely, 
a bottle of strong llguardiente, a taste of which dispelled all opposition to our 
progress, and also sened to ir.duce the guardians of the pass to boil us water for 
m.aking coffee. 

Below the Ensillada we came on steeply-inclined strata of schists, across and 
down which we went on. stumbling for at least a couple of hours; for, as the 
track runs orer their projecting and jagged edges, which no pains have been 
taken to smooth down, we passed them not .without inconvenience and danger. 
At this stage of our jol!rney we became enveloped in cloud, which filled all the 
valley of Guaranda, so that we could thenceforth only discern objects near at hand. 

We reached Guaranda just after night-fall, having travelled 11 wearv 
leagues from Chuquipogyo. Guaranda is a rather neat- little town, with good 
tiled houses built of adobes, and stands on ground which slopes down to the right 
bank of the Chimbo, at an elevation of about 9,000 feet. As it is on the main 
road leading from Guayaquil to the interior, it presents .in time of peace a very 
lively aspect in the dry season, when it is constantly full of travellers and beasts 
of burden; but when we reached it there were not the least signs of traffic, and 
only soldiers were to be seen in ~he streets. The temperature is sliglJt]y warmer 
than that of Quito, and the adjacent hill:; are grassy, where not under cultivation. 
From the little I couldsee of ·the indigenous vegetation, it appeared interesting. 
A large Thalictrum was abundant, as was also a sarmentose Labiata, with spikes 
of secund scarlet flowers, and a Tagetes, .called, aptly enough, '' Allpa-anis" 
(earth aniseed), fr9m its scent and its lowly habit. · · 

Jr was detained several days at Guaranda, partly in purchasing pro,·isions for 
the forest, inc1uding an ox to be taken alive .to our rendezvo.us, and partly in the 
l'ain attempt to procure licence for our cascarilleros (v•ho had lately all been 
enrolled either in the Hue or the militm) to proceed to the forest; but I pad to 
content myself with the assurance that, until the cnuntry was delive1·ed from its 
present straits, not a single citizen could be spared for any other service. Only 
one of the cascarilleros, whose rancho we were to occupy, actually accompanied 
us to Limon, whether with leave or withqut I never Knew, and he was there too 
much occupied in distilling cane-brandy, and in drinking- no s-mall portion of it 
himself~ to be of the slightest use to us in seeking plants and seeds. Through 
Dr. Neyra's intervention, I secured the services of four Inuians of Guanujo, and 
they proved of the greatest use to us, especially aft~r we began tCt rear the 
Bark plants. . - . 

·As far as Guaranda, two of our bpxes had been earned by each beast of 
burden, but thenceforward, on account of the straitness of the path, they had to 
be carried sincrly. On the steep, narrow, and slippery tracks which traverse the 
western slope 

0

of the Quitenian Annes, the beasts of burden are chiefly bulls, 
called "cabrestillos,'' whose cloven hoofs enable them to descend with greater 
security than .even mules. Our provi_,ions ~f potatoes, pease, and barley-meal, 
&c., had to be carried in sacks so small, that two of them placed on the back of 
each cabrestillo did not project beyond the animal's sides. . 

We set forth from Guaranda on the 17th of June, the direction of our route 
being first northerly, as far as the adjacent village of Guanujo, and then north
west to the pass of Llullundongo, on a ridge of Chimborazo, nearly iu _front of 
the Ensillada (from which the- deep, wide valley of Guaranda separates 1t), and 
at a height·of about 12,000 feet. Having surmounted this, we entered on the 
most precipitous and dangerous descent I have ever passed. The track leads 
straiO'ht down a narrow ridge, varied at wide interv'als by level steppes, rarely 
exce~ding a hundred yards across. The soil, from the summit down to the very 
plain;is a yellowish or reddish loam,_ w:here~o the sand,r element prevails in soll:le 
parts, and in .others th~ clayey; anu ~t IS ~f Immense th.ICk.ness, a: We COuld se7 ln 
the deep gullies worn m the mountam side by the rains, and m the landshps. 
Angular masses of rock are sparingly imbedded in it., and scattered on the surf<tce,. 
but rounded pebbles are rare. 

The 
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The veg~tation in the pass consisted of Vaccinia (especially V. :Jfortiiia Benth.), 
Gaultlterim., .A1elastomacece, Composit(l!, &c., disposed in compact shrubberies, witb 
intervening grassy glades. But we ha~ scarcely tumed the ridge before the 
forest became dense and continuous, at first low and bushy, but increasing in 
height at e-very step. At -about 9,500 feet, we came on the first Cascarilla 
Serrana, or Hill Bark, and it accompanied us downwards to, perhaps, 8,000 feet. 
I could distinguish but one species, and the trees were unfortunately in .the state 
most tantalizing to a botanist, the flowers being already fallen, and the capsules 
too young for examination. It is .called indifferently "Cuchicara" and "Pata 
de Gallinazo,'' which I believe to be terms merely indicative of the relative 
facility with which the bark may be stripped off in diffei·ent individuals, either of 
the same or of various species .. 

· At three P.M. we reached the Rio de Tablas, a considerable stream of clear 
water, foaming over large stones; its roar had been audible for the last hour of 
our steep descent. 'Ve crossed it, and on a deserted clearing of some two acres 
drew, up for the night, uniting all our rubber ponchos to make a fall-to roof, to 
shjeid us from the night dews. The animals were turned loose to graze on the 
scanty grass in the clearing, and on the leaves of a Chusquea on the edge of 
the forest. 

I have nowhere seen :Jfelastornacece so abundant as in the forest surrounding 
our encampment; One species grows to a stout tree 40 feet high, and bears 
larg·e pendulous panicles (a novel feature to me in this order) of blood-red flowers, 
with latge turgid yellow anthers. A lower spreading tree, npparently a Pleroma, 
bore numerous large violet flowers. Other smaller sarmentose species had also 
large rose or violet flowers. Altogether, I have never seen so gay a forest 
vegetation, except on the river Uaupes. 

'Ve were still in ~ rather cool region, but the night was dry and the wind very 
slight, so that we had not to complain of cold. After ·an tarly breakfast the next 
morning, we follo-..ved our way, which became still narrower and rougher as we 
proce~ded. W,e had to climb the high ridge separating the valley of the Rio dE 
Tabla:s from that of the·Chasuan, and then to descend to the latter river, buj 
there were many subsidiary ridges, with intervening h'ollows, or sometime~ 
nearly level crossings (called "travesias"). The track in the precipitous ascent~ 
and descents is mostly a gully worn in the soft loamy soil by the tramit of meiJ 
and beasts, to the depth in some places of 10 feet, and so strait, that the traveller1 

·to save his legs from being cru~hed, must needs throw them on his horse's neck. 
Here and there, a large stone sticks· out, forming a high step, in descending 
which, there is risk of both horse and rider turning a summerset. In the 
travesias, there is a considerable depth of black tenacious greasy mould, worn h) 
the equable step of bea~ts of burden into transverse ridges· (called "camel/ones/ 
from their resemblance. to the humps o:p. a camel's back), with ulternating fur
rows from one to three feet deep. This mould is formed in great part of the 
decayed leaves of the Suru, a bamboo of the g·enus Chusquea,* which forms 
almost impenetrable thickets, at~d whose arched stem~ and intricate branches, 

. overhanging our way, much impeded our progress. In such phices, there was still 
a good deal of water and mud, for, the rainy season was only just over in the 
·forest. 

At 6,000 feet, we lost the wax-palm ( Cerox!Jlon andicola H. et B.), which had 
accompanied us, though growing very sparsely, from about the uppe1· limit of 
the Hill Bark It descends to the same aliitude on the eastern side of the cor
dillera. Lower down, palms b~gan to be tolerably abundant, but of few species. 
A slender multicaul palm, with the pinnre so remarkably eroso-truncate as to 
appear torn; I cannot refer to its genus, for· want of flowers or fruit. A Euterpe, 

· ·' with 

•The Chusquca are bamboo~ peculiar to the hills, with solid stems, rarely dcceding 30 feet in 
height, and not preservin~ an erect position for more than a few feet from the ground; but though 
I have many times exammed them, I could never detect any actu11l twining .in either the stems oi 
the long branches, which merely thread amongst each other and the adjacent trees, so as to form an 
entangled mass. The Chusquea, seen on the way to Limon, rarely descends below 5,500 feet; but 
what seems the same species, descends in the nlley ofthe Pastasa to 4,500 feet, where it meets the 
large hollow-stemmed Guadua. Another and far slenderer species grows in the valley of Alausi, 

, at about 5,000 feet. In the Andes of Maynas, there is no Chusquea, nor (what is more singular) did 
I ~>ee any G;uadua there, In their stead, an elegant llferostacl!ys grows on the hill tops, where 
the hollow 1nternode13 of the sterile stems afford a copious draught of pure water "to the thirsty 
traveller. 

1 iS. 
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w~th slender solitary stems,. forms .large beds at from 4 000 to 5 ooo feet· and 
betwee? thes~ liD:_lits, ·we first fell i~- with tl~e cadi or hro;y palm, ~hich ex'tends 

·thence to the plam. , : . 
At a very litt.le belo~'' ~,000 feet, we came out on the fi~st chacras at Li~on, 

where I almost Immediately not~d! and with. no small_ satisfacti~n, _a. group· of 
three Red B~rk trees, each cons1stmg of from two to four .stems of 30 feet hiO'h 
sprin&iP.~ from old st~ols, and bearing. a .small quantity of fruit. We had ~ili 
~bout t~o-.miles· of gen.tle desce?t :to th~ trapiche (cane-mill) de.stined for 

. 01;1;r hab~tapon, and w~ r~a.che(l It: ea~ly m. the afternoon, in the midst of a 
dense fog. _ -__ -_ . - · ._ . _ · · 

The tr~piche ;'stoo~ on a ria;r<;>~ ridge~ ru~ning ·ea;t~ward ·and '~'estwar.d, sloping 
gr51dually o~ the .northern ~~.d~, to __ th~ Chasuan,. distant ha]f.a-mile, and ver·J: 
~brt~P,tly, .or 280 ~ee~ perpendicular m about .300 yards,. to a trihutary rivulet on 
the southern side. . It .was merely a long l9w shed, and a sketch of its internal. 
-nt:rang~mentsmafserve :for .that Of,all_ the ·oth-er trapiches, for which there'were 
abo~1t a .~ci:~.n~at.Lin~<:m . .' ; 'About}wo.-thi~ds '?fits length \v~s: o~cupied by the 
r.ud~ ,mac,hme~y, apd ~d)ull,:~ts of the cane-I~uU .. T~e .1~emammg, third had an 

· uppe,r ~to;ry. ~.~~h.~ floormg of bamboo .Pranks, hdf of ~t open, at the sides, and 
the _other half ,with a bamboo_ w;all about ·six feet hi ah,· not reachinO' -the roof in 
apy_ p_art! ofit.· .. This .w.as 'our~.ormitory~· and i.t ~as. ~ached by a ladder, ~erely 
a -~ree tr~?k? w1t~ ~~de no~chesfor steps.. On the gro\l_~d flo~t··was the kitchen, 

1 
With a,wall of rough planks of raft-wood, ·placed by no .means in juxtaposition·. 
but ,not ,so '~.ide. ap~r~ ~~~t ~ ~og,or, a pig cou~d ~~vegot, thru.ugh. the interst~ces:· 
T~~ ~ h.ole-fa~r~c, \y~s, th~t~efore, . ~btmdan,t~y. v:en til a ted, and o!lly t?o frequently-_. 
fi!l,ed WlthJog, a~ ~\'(3 found to our , c~st, , In coughs, and achmg hmbs, and in 
mo~ldy gar:rh~nts, saddles,&~ .. : ·' · ·. ·' · _ · _ .. _ ·, · -_. , · _ 
.' Havin~(reposed ·a 'day at.Lhnon', ·nr;'Taylor wen~ on with my h~rses. two 
d~:t~·s;Jou~n~y ~q ,V,entan~s7 ~?piJJ~Y~ ~~f~r. Cross tliel'e, _and .to bri~ghim up.' 
D~r~ng .. ~Is.absen,ce, I .h:~d;tp,lou~ ,after'¥llb,ng the ox1 Cl;~d dry~ng the beef, and: 
to_r~r.air .o_ur 4'Yelling,.:'\V~li~~~· w~s ·sa:_dly fel;ll~D; to·. ~~cay, especially ,as to the t:oof. 
I therefore set t:he In~uins to drag::bamQoos·and ~palm leaves out of tlie forest,. 
";ith'which\ve patche( u·p- 'th(but as w~ll as. we could .. I ,visited also all the. 
Bal-k :ttees' ltno\vn

1

1 t~ 'exist ,\vi thin a short tlistatice, . and _wal!l· w~ll content· to see:. 
or(:rp..~~j<~f.t~~m -~ go?~·:~r~1t~f, ~ap~ule~i' '-\v~~cq' -~~qalre,ady near1:v reached thei~; 
f ul~. s1~e.' o~ ;to~ ~~-e~~ ;t~~-e~ ,;~ 9~ p the;i",tree;s; however'· ~h~re ·were onlY. very young: 
ca~spl~s, 1a~d ~~en. _a :g~o~l m~ny_ ~o~er~, so th~t I_ !Yllg~t have obt.amed at least_ 
30 .goo~ if9~HiP9.>'P~~!,~e~~ ~! ~~~? -~~~h~ng tq · g_at\1e1; ,as many see~s as. possible, I_ 
dr.i,e,~ <mly,~ C.~? PI~, pfspe,~ime~s; ,wh1c}~ I,.~ac~ a:f~~rwa~ds cause -to .regret, for,not 
one·: of t.~~ ·. lat~,-flo~,eririg "p~m(!le~, proqn~e.d ripe eapsu]es.. I learnt from. t~e ,_ 
inhabitants that, tlie ·trees' ha~ .been. covered' with blo.ssom m the latter part of 1 

Aprirancfheginning'of'Maj~ ·' ·' · · .. · 
1 

• ·:· : • • -· ·• • . · : ·.-. .. . • •• 

')Ylien~: P~.· ·::fay1o(h,~4.·9ee~ ~o .. d~y~ a.t.':.e~1,~a~i~s, .a bt:iefpote 'from ~r: Mo~atta.-. 
was left 'at' Gu.aranda by the Spamsh ·mimster (on hts ~ayfro~ GuayaqUil to . 
Qu~to)t 1i~~9r~t~g_,~~ .. ~hft. 1\if-, C~o~s. ~~d -~e.~J;J. ta~en. ~udden~Y.Il.l, wh~.n abo~t 
to ~tar~.fc.~ Y ~~ta~~s·~ L ,I tf.~ref()~e se,nt)o rec~l! pr. Ta~ ~or, and . after }nsret~rn . 
to~t~?n; .our .. op_era,tw.9s 1.we!.e ~opfined .t? . .v~s.ltt~g the ,Bark trees datly! whiCh; 
extended through a zone of about four m_1les tn breadth, and to. collectmg and 
st~'dY,ing Jl1e~~c.~pmpa:~~ing ·',~eg7tatj?n .. ,;A~

1

: ~e· }~au a' f~ir .sJlare _of' sun. towards : 
th~:~nd <;>(~t~n.e, 11\vas -.~n_ hor,es ... ~he Jrt'U 'fO:Uld. 1S~~~diiy rtp~n; but ne~rly all., 
througq t~e m~:p.~r. 9f Jll;lY~ .,the. w~a~~e~ was c~ol~ ~~~li a good dea~ :of mist ancL _ 
fog, s9 t!lat.Jhe c~I,>~,ules ·.scarce'y .p~cre:ased 1~.- ~~z~; · maJiy f~U ?.ff, and some 
ww.e"at~~ck~d',byl a,lllagg'6tl ~!I~ CQ,r~ed'~p.' 0~ t~e tre~ ~Iuc~ bore mo~t.' 
capsH!e~,)~ey)~~p~ll:. tQ t~r~ .m~u~4y, t~e: moul~ -~~u~g .not fun~1, b_ut ru~~':' .. 
lll:~11tary, l~c~~lls~ 1 ~~ICh, ·: .whllst. Jt proved_ that . t~e ,caps~les wei e still ahve., 
a~4 · gro~1pg,. proyed_ 'a,lsq ·!hat they 'fere e,xpos~d. 1to an atmospher~ almost. 
constaJ?-tly sat,urat~d :w1th. p:tmst~re.; I bega~ to fear we .s.houl~ ~et nor! pe s~eds, 
and as, th!3_seeds had been especmlly recommended to me m m~ mstr~ctwns from 
England,_it ~ay be imagined how se~ere ·was my fc;eling of d1sappomtment. I 
had another motiye for fearing the same result., ,l'he_ people of L1mon had got a 
notion' that I should ~PY the seeds of them,' and one mornin~, when I made. my 
round amonCJ'· the trees, I found that two of them had been str1pt of every pamcle, 
undouhtedly

0
by some one :who calculated on ·selling me the seeds. Th,is was 

very provoking~ for the seeds were fa~ from'. ripe, and all th~· rest. might be ' 
destroyed in the same way, so I immediately went rounu to the mhabttants,.and 
informed them that the seeds would be of no value to me unless I gathered them 

· · _ myself; 
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myself; and I offered a· gratuity to the owners of the chacras where there were 
trees in fruit, to aHow no one to approach the trees except myself and Dr. Taylor4 
This had the desired effect, and I do not think a single capsule was molested 
afterwards. . 

'Vhilst Dr. Taylor was at Ventanas, the troops of the Provisional Government 
of Quito began to march down from the sierra, to attack the forces which held 
the low country, and they selected the route by Limon nnd Ventanas, along which 
an armv had never been known to pass. For six weeks we were kept in con
tinual alarm by the passing of troops, and~it needed all our vigilance to prevent 
our horses and goods being stolen; indeed one of my. horses wa.S carried off1 

though I afterwards recovered it. It was now clear that, unless there had been 
two of us, both independent of the political feuds of the country, the enterprise 
must have fallen thro:ugh. All our provisions had to be procured fl'Om Gua"" 
randa, and, as they soon deteriorated in a most warm climate, whenever our stock 
got low, Dr. Tayior had to take my horses and an Indian, and go all the long 
distance to Guaranda to fetch more~ The squatters at Limon, being all highland 
men, do not take to the food of a warm climate, and they rear no more plantains 
than suffice to give them an occasional zancocha. About half a day's journey 
down the ,·alley there were a good many plantains on a deserted farm, and at 
twice the distance a negro had a fine plantation of them, .from whi~h I two or 
three times got up a mule-load; but the hnngry soldiery soon made an' end of 
them, and then even that resource was cut off. - . 

During the long time I had to await the arrival of Mr. Cross, and until the 
Cinchona seeds ripened, I had ample time for examining the site of the Red Bark 
,tree, and the characteristics of the accom'panying vegetation ; .and I proceed to 
detail the observations made on those points, up to the period of my departure 
from the bark forests in September. 

The manchon of red bark at Limon lies very near~y west from the peak of 
Chimborazo. The river Chasuan rises on the northern shoulder of that 
mountain, and runs for a long distance between south ar1d west, till its junction 
with the Limon (about a mile above our hut), when it turns gradually to the 
westward, which is thenceforward its general direction until it enters the Rio de 
Ventanas. At Limon it may be compared to the Wharfe at Bolton Abbey, in 
size and appearance. The lower part of the Limon ltas also a westerly direction~ 
from a sl10rt distance above its junction with the Chasuan, but in its upper part 
it runs south-westerly, and its sources seem to be. far below the paramos of 
Chimborazo. There are also a vast number of rh·ulets, tributary to the Chasuan. 
and Limon, and all, as well as the main stream, run with a rapid course, rar.ely 
forming ~ascades of more than . a few feet elevation, down deep narrow dales, 
Even the main valley does not begin to open uut until below the region of the 
Red Bark. The ridge forming the watershed between the Chasuan and the Rio 
de Tablas subside& very graduallv down to the plain, and may be traced nearly 
to the river Ventanas. · . " 

The view from Limon takes in• a vast extent of country, both upwards and 
downwards, and the whole is unbroken forest, save towards the source of the 
Chasuan, where a lofty ridge rises above the region of arliorescent vegetation, 
and is crowned by a, small breadth of grassy Jlaramo. Nowhere are there any 
bare prer.ipices, and a very steep declivity, forming an angle of 60 degrees with 
the horizon, appearing far away up the Chasuan, is as densely wooded as any 
other part. The opening at Limon, it will be understood, is purely artificial. 

·The crystalline waters of the Chasuan and its tributaries, in that part of their 
course where the Red Bark grows, run over a black or dull blue, shining, and 
very compact trachyte, which would seem to be the foundation of the Quitenian 
Andes, for it appears almost everywhere in the lower valleys, on both the eastern 
and western declivities. In the river Pastasa it occurs at from 3,000 up to 
7,000 ft::et. Generally it is exposed .to view only in the bed of the streams, or on 
their hanks, where it often rbes into rugged and fantastic cliffs. Over the 
·trachyte at Limon there .is to be seen in the .bottom of the valleys a fine-grained 
ferruginous sandstone of a deep brown colour, in thick strata, and usually in 
large detached masses, lying eith<:'r horizontally or variously tilted up. I suppose, 
therefore, that, so far frou} haYing been deposited over the trachyte, it is merely 
,the remains of a lar).!c bed of rock, which once extended comformably over the 
whole region, and has been shivered and dislocated by the upheaval of the 
trach)'te itself. It Hems the same sort of rock as exists about the base of Tun .. 

11 ~. K · guaragua, 
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· ·guragua, and forms th~ lofty cliffs on the southern· side of that volcano, where
the cataract of Guandtsagua comes down at three bounds from the edge of the 
s11ow to the warm valley of CapH, in which grow oranges and the suO'ar~oane.· 
I have never been able to find any tr~c.e of fossils in this rock, and wit.h~ut these: 
my very slight knowledge ·of geology is insufficient to determine. its aO'e · so 
that when I suppose it to be· Silurian, my opinion has no mor.e value th~u a 
mere guess .. Nowhere in the Quitenian Andes have I seen the stratified rocks 
limestones, friable sandstones, and fossiliferous shales, all, I believe, belono-ing 
to the lias formationt ~hich constitute the eastern declivity of the Andes of Peru, 
or at least of the provmce of Maynas. , No bark. tree was seen growing on rock 
of any kind. ·T.he soil. at Limon is the same deep loamy alluvial deposit, with 
very few. stones mternnxed, !1-s we had se~n from Llulltindongo downwards, n:>r 
dof's a bJt. of rock c:rop out m the whole of the descent. The ridges on.which 
the Red Bark grows all deviate little from an easterly and westerly direction. It 

.is· far more abundant on their northern than on their southern slope, nor did I 
!)ee_ a single tree with flowers or fruit .in a southeriJ. aspect. The northern ~nd 

. eastern sides of the trees· themselves had borne most flowers, and,. except on one 
tree. of more open growth than the rest, scarcely a capsule ripened on their 
southem and western sides. These phenomena are ex.plained by the fact that, 
~n the summer season, the trees receive ~ost sun from the east and north, for 
the mornings are generally clear and sunny, whilst the afternoons are almost 
i!lvariably foggy, a:p.d the sun's declination is northerly. Another notable cir
eumstance is that the trees standing in open ground, pasture, cane-field, &c., 
·are far healthier and more luxuriant than those growing in the foxest, where 
they are hemmed in and partially shaded by other trees, and that, while many 
of the former had flowered freely, the latter were, without exception, sterile.· 
This plainly shows that, although the Red Bark may need shade whilst young 
.and tender, it really requires (like most trees) plenty of air, light, and room, 
wherein to develope its proportions. ' . . 

From. an old mari named Toscano, one of the primitive settlers at Limon, I 
learnt the following particulars .. · .30 years ago, he and a few others opened the 
first chacras there. He himself chose a site at more than 4,000 feet elevation, 
but, finding it.ra:ther too cool' for his crops, and that the forest was much infested 
by bears and pumas, which carried off his animals, he afterwards moved about 
1,()00 feet lower down.* The Red Bark was then very abundant, and on some 
slopes formed large dumps, with scarcely any intermixture of other trees. The 
-settlers found it .made excellent firewood, so they cut .it up ruthlessly for that 
purpose.. A good many years ago, it may be 15, it. may be more (for the old 
man's meD?ory is not very perfect for dates), a bark-dealer came to Limon 
{Toscano believes from Cuenca), who offered the settlers a dollar a piece for 
every tree they. showed him. As the bark was of no value to them,. and they 
still had the wood for firewood, the terms seemed advantageous enough; so the 
bark.dealer cut down large· trees which yielded him 500 lbs. of dried bark each, 
for the price of a dollar and·the expense of getting the bark down to Guayaquil, 
the whole being only a slight per-centage on the value of the bark to him. In the 
next and succeeding years other dealers followed the example;· every ridge and 
valley for a great distance around,was searched, and the destruction of the bark 
·went on unsparingly. It grew mostly on the farms of General Flores, which 
were then deserted. Even the cultivated lands in the cool region had run to 
:waste? and the fine corn-mills, for which the General had got machinery from 
Europe, were in ruins. ~t length those farms were leased to Senor Cordovez, 
who had already worked ·a good deal on bark in New Granada, and the bark· 
'dealers, who had been fattening on other people's property, were excluded. But 
the mischief was already done, \"ery few large trees were left, and those far 
,apart; nor, since, the bark was begun to be worked, can I make o~t that more 
than one man chon has' been met ·with at all comparaule to that of Ltmon. . 

The cascarilleros have found out that the bark is worth money, but neither 
they nor the greater part of the inhabitants of Ecuador have any correct 'idea of 
the use that is made of it in foreign countries; the prevalent opinion being that 
a permanent cofi'ee or chocolate-coloured dye (still a desideratum in Ecuador) is 
· ~extracted 

• The first chacra reached in descending from Guaranda is still called " Osocahultu," or the 
Bears' Den. t 
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extracted from it. I explained to the people of Limon .how it yielded the 
precious quinine, which was of such vast use iu medicine; but I afterwards 
heard them saying one to another,'" It is all. very fine for him to stuff us with 
such a tale ; of course he won't tell us how the dye is made, or we should· use it 
ourselves for our ponchos and bayetas, and not let foreigners take away so much 
of it.'' There is to this day the same repugnance to using the bark as a febri
fuge, as Humboldt remarked 60 years ago, and as exists aiso in New Granada, 
where cedron and various other substances are preferred to quina. I think I 
can explain tl1is repugnance. The inhabitants of South America, although few 
of them have heard of Dr. Cullen, have a theory whic4 refers aU diseases to the 
influence of either heat or cold, and (by what seems to them a simple process ot' 
reasoning) their remedies to agents of the opposite complexion ; thus, if an ailment 
have been. brought on by " calor," it must be cured by " frescos;" but if by ''frio,'~ 
with " calidos." Confounding cause and effect, they suppose all fever to proceed 
from "calor.'' Now, they consider the cascarilla a terribly strong "calido,"' 
and justly; so, by their theory (which is th~ reverse of Hahnemann's), its use 
could only aggravate the symptoms of fever,_ A lacl employed in the trapiche, 
where we resided, had been to the low country about Ventanas, and on his return 
was attacked by fever. Decoctions of mall~ws and barley, and other ''frescos," 
by n~ means so harmless, 'were administered, but the patient only got worse. Dr. 
Taylor indicated the treatment they ought to pursue, and as they would'not use 
bark, I offered to give them quinine ; but they had evidently a great horror of 
it, and had I given it to the lad in the remissions of the fever, they would have· 
mixed nostrums of their own ; so that, had the case gone \vrong, the blame would 
have been laid on us. At length, when he was much attenuated, l1e was taken 
up to Guanujo, and I never learnt whether he died or recovered, although J;D.arsh 
fevers are generally cured, as if by magic, by simply removing the patient to the 
cool rarefied atmosphere of the Andes. · · · 

Even at Guayaquil, there is such a general disinclination to the us~ of quinine, 
that, when the physicians there have occasion to prescribe it, they indicate it by 
the conventional term "alcaloide vejetal," which all the apothecaries understand 
to mean "sulphate of quinine," while the patient is kept in happy ignorance 
that he is taking that deadly substance. · 

The lowest site of the Red Bark at Limon is at an elevation of 2,450 feet above 
the sea, where the ~h~ua~ receives ~he riv~let already mentioned as running 
·below our hut. It IS precisely the' pomt where the track from Yentanas leaves 
the Chasuan (along whose margin it had run thus far, with a gentle ascent from 
the plain), and btgins to ascend the steep cuesta separating the· Ohasuan from 
its tributary, the ascent being 350 feet in the first 500 yards; ~o that where the 
Teal ascent of the Andes begins, there also begins the Red Bark. At San Antonio, 
however, I saw a tree at a height of .no more than 2,300 feet; and, if I might 
believe my informants, trees of immense size have been cut down at points whose 
height I estimate at barely over 2,000 feet. Following the track leading to Gua
randa, the last bark trees growin~ by the road-side are at a height of 3,680 feet; 
but leaving the track, and following the hill-side on the left bank of the Limon, 
there are bark txees scattered about for a distance of a league, an'd up to a height 
of near 4,500 feet. On the opposite ridge, o~ that separating the Limon from the 
Cha~thin, there are also several trees ascending to a still greater elevation, or 
nearly to 5,000 feet; but I did not take the barometer to these latter, which were 
all sterile, in :consequence of growing in lofty forest.* . , 

From 

* In order that my barometrical observations, and the deductions therefrom, may be received 
with neither more nor less confidence than they merit, I subjoin the following explanations. 1\fy 
barornder (an Aneriod) was sent out to me by the late Admiral Sir Francis Beaufort, and I re· 
ceived it at the Barra de Rio Negro, in the year 1851. At that time, its zero point was consider
ably higher than it ought to have been, but I did not attempt to rectify it, for I soon found that it 
·was .Rtill slowly ris!ng. By observations renewed at vari~us points, and at considerable intervals 
of time, and ~speetally on my return to the Barra de Rto Negro, after an: absence of more than 
thr~e years, I ascertained pretty accurately the rate of mv barometer. In July 1858, I took it to 
Quito, r.oping to compare it there with some mercurial ~barometer, but I found only two such in 
the whol.e city, and bo1h of them out of order. I had, therefore, to content myeelf with repeated 
o1s~nat~ons at the tablet erected by the French Academicians in the J E:suit's College (now the 
lJmycrstty), .and I have tdnce compared ~ts indi~atio~s with th?se .registered by Colonel Hall (in 
the rn~nmcrtpt above alluded ·to) at vanou~ pomts m the Qutternan Andes. The observations 
ma<1~ m the R.ed Dark forests depend entirely on the mean barometer at .Ambat.~. I h9ped to 
obtam another Important element for correcting my instrument on the shores of the Pacific,. but 

118. K 2 when. 
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· Fro~ the. cascarilleros I learnt that alihoug~ the bark trees growing nearest 
the plam \vere generally much larger, yet their bark was by no means so thick 
jn proportion to their diameter as in trees· higher up, which I can. well believe, 
for in cutting down trees in the hot plains, I have often been struck with the 
thi~ness of the ~ark c~mpared t.o that of trees growin~ in temperate clime~. They 
estimate the circumference of the trees by spann·mg round them wnh their 
fingers, an~ co~sequently s~ea~ of them as being of so many "cuartas" or spans. 
(A cuarta JS about 8l Enghsh mches.) The bark is usually not weiO'hed until 
after being dried; but they have sometimes been curious enough to l:lweiO'h the 

·fresh bark, and they gave me the following account of the produce of three 
trees:- · 

, A tr.ee of 5 cuartas ( · 3 ft. 5t !n.) gave 4 quiutal~ of green bark. 
A tree of 7! cuartas ( = 5 ft. 2 m.) gave 15 quintals of green bark. 
A tree of 14 cuartas (= 9 ft. 7~ in.) gave 9 quintals of green bark. 
Seven pounds of green give four pounds of dry bark ; but in trees that are not 

ful! gro":n the bark so~etimes loses fully half its weight in drying. The tree 
wh1ch y1elded 15 qumtals .of green bark, or 8! quintals ( = 850 lbs.) of dry 
bark,.was the most productive ever cut down. I was shown its site, in the ,·alley 
of the Limon, at nearly 4,500 feet ~levation. A tree . almost equal to it was 
found, in 1859;to north-east of Camaron. The tree, which measured 14 cuartas 

~in circumference, over an English yard in·diameter, grew at the lower limit of 
the'Bark region, and. the ba.Fk was very thin·in proportion to the wood. I asked 
the cascarilleros to :point out to me any tree in the forest which seemed to them 
about the height of these large cinchona trees, and they showed me some of 80 
feet, adding that the Red Bark scarcely attained the average height of the virgin 
forest. · . . 
- ·The cascarilleros do not usually go in quest of hark-trees before August, there 
being generally less fog in that and the following month than at any other period 
of the year. They go in parties of from four to eight, and each man carries his 
bag of m(lshcq, (barley meal), a little toasted maize, salt, lard, onions, and two 
cakes of rapadu1·a (uncrystallised s·ugar). Those who possess guns take them, 
as they are necess~ry for procuring game to eke out their scanty provisions ; but 
the machete, or cutlass, is essential to every one. They descend nearly to the 
plain, and seek out some ridge which they have never hunted. Two men, called 
'' mouteadors," go ahead, opening ~ narrow track through the brush with their 
machetes, ·often a; slQw and fatiguing process ; when they give in, other two take 

· · their 
~ 

· when I opened it, on reaching Guayaquil, the pointer bad ceased to travel, and, on inspecting the 
mechanism, I found that the vacuum vase had altogether collapsed, sci that my barGmeter is of no 
further use to,me in.the plains. 

I calculate tne height of Ambato above the level of the sea at 8,567 English feet, by Laplace's 
!ol1l1Ula, from the following elements:-

Lat. 1° Hi 1 S. Mean bar. 22'218 in. Mean therm. 60 degrees (as it is within a very small 
fraction). . • 

Mean bar. at surface o.f Pacific, SO in., and mean therm. at ditto, 80 degrees (Hal~). 
I follow Hall in assuming 30 inches for the barometer at the sea level, not taking mto account the 

~quatorial depression, generally estimated at one-fifth of an inch. When I came out to tlie mouth 
of the Amazon, in 1849, the ship's baromet~r s~ood const~ntly above 30 inches, from about the lati· 
tude of Madeira to a long way beyond the tropxc, when 1t. gradually sank, and near the equator, 
where we were becalmed for several days, and afterwards ran. for t~e coast of Brazi~ as ne~r ~he 
actual line as we could, the barometer at noon marked 29'85 ln., w1thout any perccpt1ble var1at10n 
for 18 days together, namely, from June 28th to July lOth. When Wtl ascended the river to Para, 
the barometer fell to 29'83 in. 

The height above the sea of our hut at Limon I find to be 2,836 feet from these clements:-
Lat. I! degreeS. Mean bar. 27'1776 in. Mean therm. 6~ degrees .. 

, I had not with me in the forest any formula fur the calcula!ion of hetgl1ts, nor unfort~natel~ t~e 
correction required for my barometer. I c~uld only be certam that the b!l-rometer at Limon mdt
cated a height ofless than 3,000 feet, at whtch figure I roughly assumed 1t, and as. the !Jarometer, 
on being taken to Tabacal, showed that I had descended some 400 feet, I too~ the height o~_Tabacal 
at 2,600 feet. These heights have proved nearly 200 feet too great, a difference of alt1tude too 
small to be accompanied by any appreciable diffel'ence of temperature. · 

I a..'~sumed the range of the Red Bark in the valley of Alausi at 3,000-5,000 feet, from Ber.meo's 
rough indications as to how far the tree extended up the Pum31-cooh~ and down the Yaguach1, and 
it bas proved not far from the truth. I gathered an undescrtbed Cznchona, scarcely more than a 
shrub, at a height of 4,000 feet, on Mount Campana in Maynas. The sub-genw; C~scarilla (for 
to me it is no more shan a sub-genus, and scarcely even that) has one representlltlve m the Ama· 
$Onian plain, namely, at the falls of the Rio Negro, an~ others in the ~~tern roots of the Andes. , 
The gc!lus Rern.fjia, the" Quina-rana,'' (or bastard Quwa) of the Brazthans, rarely ascends out of' 
~~~ ' 
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their pln~e. In this way they go up the crest of the rid~e until they see no llJO~e 
bamboo m the valleys on each hand, when they know they .have passed the hmtt 
Qf the Red Bark, and that it is ~1sele~s to seek any higher.* If they have been 
unsuccessful, they betake themselves to a collateral ridge and renew their search. 
When the day is clear, they can obt~in a view over the valleys on both sides, by 
climbing some high tree; but when it is foggy, they seek only on the ground for 
the blood-red Cinchona leaves, and even these cannot be seen unless cluse at 
hand if the foO' be very dense. When their provisions Jail they think of return. 
ing, ~nd as, b

0

V looking out from an elevation and tracing tbe course of the 
streams, they c~n generally tell the direction of Limo.n, they often arrive there 
again in a day or two, from points which they had tak~n 10 or 15 days to reach. 
If their search has been finally successful,. they return almost immediately to the 
forest, with a larger !itock of provisions, and wi~h Indians to assist them, especially 
in carrying the dry bark to Camaron. The trees being cut down and the roots 
<lug out, the bark is stripped off much in the same way as oak bat·k in England, 
but no other tool than the machete is used. As flat slabs are most appreciated 
in the market, they rArely make the strips of more than three or four fingers' 
breadth, for if broader they curl in drying. They have. tt·icd to dry broader slabs 
by fastening the bark to a piece of bamboo, back to back, but as the bark 
contracts it splits the bamboo. For. drying the bark, a stage three feet high is 
erected, called a ''tendal," which is precisely the" muca-en-taua" used for drying 
:fish on the Amazon .. Care must be taken that the flame from the fire beneath 
the, tenddl does not reach the bark, and if rain be apprehended, the whole has to 
be roofed over. When the bark is perfectly dry, they have only to convey it 
to the depot at Camaron, and receh·e their 20 dollars per quintal, which is the 
price usually paid them by Messrs. Cordovez and Neyra; or rather, they have 
generally received the value in advance, according to the custom of the country, 
the expenses thus far having been borne by the cascarilleros. From Camaron 
the bark is conveyed on mules' or Indians' backs to Ventanas, and thence on a 
raft to Guayaquil, all at the cost of the owners. The entire quantity of the red 
bark collected in 18o9 did not reach oo quintals, anc.l it was sold fot· 43 dollars 
the guintal. In 1860, no red bark at all was got out, so that the trade iu it is 
well nigh. extinct. 

\Vhen the red bark began to be worked at Limon, it was not the custom to 
strip the bark from the roots; and although a few old stools have since been 
-destroyed for the sake of the bark 011 their roots, a great number still exist, and 
have almost without exception grown out again. The shoots grow in a decussate 
manner, two, four, six, or even eight from the base of the old trunk (of which 
some six inches ,has mostly been left), and their vigour and luxuriance is some
thing extraordinary. A few of them have alreadv reached oO feet in height, and 
the greater part of them are frvm 30 to 40 feet. "On some stool" by the wayside 
the shoots have been wantonly and repeatedly cut away, and yet others continue 
to grow out. t Comparing Toscano's account with that of other settlers, it 

appeared 

. • This bamboo, whose stout hollow stems grow to 80 feet high, abounds in' moist flats and hollows 
m the roots of the Quitenian Andes, on both sides, Rn\1. I have nowhere seen it at a greater altitude 
than 5~000 feet, so t~at it forms an excellent guide to the upper limit of the Red Bark. Wherever it 
descen~ to th~ plain, on either side, it is with dwindled dimensions. On the Rio Ne~ro and the 
Alto Ormoco It t5rows nowhere wild, and wherever a grove of it is seen, it •uniformly mdicates a 
. Tap~ra, as the sttes of ancient malOcas (villages) are called. Von Marti us makes a similar remark 
resl?ecting ~~e r!v~f Japura, in hi~ intere~ting " Observatio Geographica," affixed to the "Agrosto
lo~l!l- Braslltensts. "Ip!le ego m sylv1s ad flumen J apura ejusmodi densa Bambusearum fruteta. 
trigtnta et quod excedit pedes alta, conspexi, forsan Bambusa latifolia, Kunth, efformata; 
comitesqu~ Indi, ubi nobis occurrerent, id ar~umento sibi dicebant esse, olim pagos hie indicos 
{Malocas) fuisse." I have always supposed tnis bamboo to be the Bambusa ( Guadua) angustifolia 
of R.umLoldt and Bompland, which those travellers found in the 1\Iontana de Quindiu, up to 5

1
571l 

Engh.sh feet; but, as I have never found it in flower, my materials are insufficient to decide the 
.question. All the Guaduas seem to havebollow stems, unless a remarkable solid-stemmed bamboo 
1 gathered in flower at the mouth of the Rio Negro (Pl. Exs. l 196 ), be correctly referred to that 
genus. · 

t As the trees grow out again so readily from the crown of the root, I would suggest that) in the 
eve~t of the a~tempt to form plantations of, the Red Bark in India being successf~tl, when the tress 
attain a sufficient size to be worth cutting down for the bark, the roots should not be molested, for 
they ~xtend but a short way from the crown, and really yield a very small quantity of bark, although 
that 1s of excellent quality. At Limon, two trees, shoots from old stools, and supposed to be about 
15 .Y,ears old, were marked to be cut down in 1861, when it was calculated they would yield two 
.qumtals of bark each. , • 

118. K .~ 
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appeared that not fe:wer than 13 years, and probably not more !han 15 years, 
must lmve elapsed·smce the mass of the Red Bark was cut down at Limon. As 
tb~ scar oftbe opposite leaves and stipules forms a complete ring, which is not 

· speedly ~bliterated, for the. ring~ ':"ere distinct even to the very base of some 
trees, I tried to count the rmgs, m order to compare their number with the ao-e 
assigned to the !frees; but I found it impracticable whilst the trees were standing, 
and on two trees we had to cut down, the one for cuttings, the other for its 
seeds, the rings were unfortunately very indistinct. It was impossible to 
ascertain how many rings were formed each year, unless I had remained there 
all. the year through. Near the equator, where the amount oflight and heat 
varies so little thrcughout the year, and plants live under unceasing excitement,. 
the growth of trees goes on almost continuously; not by any means at the same 
rate in every moD;_th, but never:suspended entirely, except for a brief period 
antecedent to the time of flowermg. In those plants which-are ever flowering, 
or flower at brief intervals, there can scarcely be any suspension of growth. 
The ramuli of Cinchona Succirub1·a have from four to six pairs of leaves contem· 
poraneously, but du_ring my stay ·they were continually lengthening at the 
point, forming new leaves and throwing· off old ones, and· I suppose would go 
on doing so until the month of January at least; nor could I clearly trace any 

· break between the growths of the ~wo. preceding years. 
· In the valleys of the Chasuan and Limon I saw about '200 trees of Red Bark 
standing. Out of the whole number, only two or thre·e were saplings which had 
not been disturbed; all the rest -grew from old stools, whose circumference 
averaged from fo1,1r to five feet. I was unable to find a·single young plant under 
the trees, although many of the latter bore signs of having flow~red in previous 
years. 'This was explainP.d by ·the. flowering· trees growing uniformly in open 
places, either in cane-fields which bad been frequently weeded, or in pastures 

·where cattle had ·grazed :and . trodden about. The young plants, which I had 
. been ·assured I should· find abundantly, proved to be either stolons'or seedlings 
fvery few of the latter) of the worthless Cinchona (Cascarilla) Magnifolia, which 
grows plentifully at Limon, and inust have fruited during the rainy season, as 
the capsules were all burst open when I arrived there. , 

Cincllona Succiruhra is a very handsome tree; and, in looking out over the 
forest, I could never see ~ny other tree at all comparable to it for beauty. Across 
the.narrow :glen below· our hut, and at nearly the same altitude, there was a large 
_old stool,. from which sprang several shoots, only one of which rose to a tree, 
while the rest formed a bush at its base. This tree was 50 feet high, branched 
from about one-third of its height, and the c~ma formed a symmetrical though 
elongated paraboloid. . It had never fiuwered, ·but was sO' densely leafy that not 
a branch <1ould be seen; and the large, broadly oval,. deep green and shining 
leaves, mixed with decaying ones of a blood-red colour, gave the tree a most 
striking appearance. C. }Jfagnifolia, called here "Cascarilla Macko" (male 
bark), grows rapidly to be a large tree. I saw,one which must have been over 
80 feet high, and I cut down a young tree which measured 60 feet. Saplings of 
15 to 20 feet bave a very noble appearance, from.the ·targe heart-shaped leaves, , 
little short of a yard long; but in full-grown trees, the ramification is so sparse 
and irregular, ·and the leaves are {so much mutilated by caterpillars, that all 
beauty is lost. This species sends out stolons from the root, which sometimes 
form a matted bed, looking like a growth of seedlings. I have not observed the 
same peculiarity in any other Cinchona. The bark of C. Mag~ifolia is of as deep 
a red as that of 0. Succirubra, but rather duller, nor do I notice the trans verse 
cracks in the epiderm, that exist in all but very young trees of C. Succirubra. 

I inquired of the cascarilleros what varieties they distinguished in the Red Bark, 
and they signali8ed the following:-. 

Cascarilla roja de jugo leclzoso, with milky juice. 
, , dejugo nguado, with watery juice. 
, , de hqjas crespas, with wavy leaves. 
, ., de hojas llanas, with plain leaves . 
. ,; , Pata de Gallinazo, with very adhesive bark. 
;, , su,elta, with easily separable bark_. 

As to the first pair of differences, they appear to depend entirely on the trees 
~eing barren or fertile. 'V hen the trees are in flower, and especially when the 

fruit 
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fruit is ripening, the sap concentrates in the panicles, and only a little watery 
juice exudes on wounding the trunk. But the cascarilleros did not even know 
that the trees bore seeds, until my inquiries called their· attention to the fact. 
The serinrrueros on the Amazon are well aware that, from the time the lndia
·rubber tr~es begin to flower until the fruit is riee, they can get little or no; milk 
from them. 

At Limdn there are trees with plain leaves, and others with leaves in various 
degrees .of crispation, ·a difference so slight and accidental that it cannot con
stitute even a Yariety; nor could I connect it with any Variation in soil or 
exposure. 

Trees growing in moist situations are said to have the bark more easily 
~eparable than those which grow in dry, stony places, but it also shrinks more in 
drying. ·However (and this is the most important point), the cascarilleros have 
not ascertained that any one of their supposed varieties produces bark superior 

· to the others. Of far greater value is the information derived from Senor 
Cordovez (who bas analysed the red bark collected at various altitudes), that the 
greater the height at which the tree grows, the larger i~ the proportion of alka-
Joids contained in the bark. · 

Botanically speaking, the Red Bark varies in the breadth of the leaves, and 
more considerably in the degree of pubescence, although the latter, whether 
sparse or dense, is always the same short soft down, at once distinguishable f1·om 
the longer and harsher pubescence of C. Magnifolia. Not to burden my repor~ 
with technical details, I transfer to a supplementary note my description of 
Cinchona Succirubra, drawn up from fresh specimens. 

1 proceed now to give some account of the other indigenous inhabitants of the 
Red Bark woods, animal and vegetable. · . 

The Andine Bea1·, chiefly inhabiting· the middle wooded region, descends to 
the lower limit of the Red Bark. On the eastern side of the Andes it ra!ely goes 
as low as 3,000 feet. · · 

The Jagum· (Felis onr;a) chiefly inhabiting the plain, does not yet seem to have 
climbed as high as Limon ; but at Tarapoto, in the Andes of Maynas, it was 

- abundant up to more than 3,000 feet elevation. The Puma or Leon (Felis 
concotor) exists not only in the plain, but throughout the wooded slopes of the 
Andes; it is only too abundant in the roots of the cordillera, and I have seen its 
footsteps on recent snow at a height of 13,000 feet, on the high mountains to the 
eastward of Riobamba. ''Puma" is the Indian generic name fo•· every sort of 
tiger, but the. Spanish colonists. limit it to the red tiger, and call the spotted 
jaguar "tigre." Bears never troubled our hut, but we had two nocturnal visits 
from the puma. On one of these occasions the puma seized and was carryiug 
off a little dog,, but . a• very large and fine black dog sprang on the puma, and 
forced him to let go his hold. By that time the Indians were on foot and running 
to attack the puma, who only escaped through favour of the darkness. The 
screams of an animal seized by a t~ger are about the most doleful sounds one 
ever hears in the forest, and aftP.r beitig once heard, their cause can never be mis-
taken. · . · 

The Wild Pig (Poccary) frequently ascends to Limon, where there are also two 
orth ree smaller pachyderms. · , 

Two sorts_ of Nlonkeys are common, one of them almost as noisy as the howling 
monk~y, but of a different genus. I do not know·of any monkey which ascends 
to the temperate region of the• Andes. ' 

A pretty red-headed Parrot, so small that it might be taken for a parroquet, 
arrived in immense flocks about the. end of July, and tool~ up its summer 
residence in the Red Bark woods. The same species abounds in . the valley of 
Alausi, where it makes sad · ha v:oc of the maize crops, and ascends by day to 

' 8,50i) feet, but always descends to Pumacocha to roost. Along with the parrots 
came Toucans, of two species. 

Snakes are very frequent, and some of them vt•nomous. Limon seems to be 
the highest point to which the Equis asc~nds, a large and deadly snake which is 
a great pest in the plains of Guayaquil; it takes its name. from being marked 
with crosses (like the letter "X") all along the back. · . 

Butterflies I have rarely seen in greater number, and they include at least four 
s~ecies of those large blue butterflies (probably species of Morpho) which, on tht> 
eastern side, are seldom seen above the hot region. Cochroacltes, too, ascend 

. hip;her than I have elsewhere observed. We had four or five species in onr hut, 
.118. K4 none 
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none of thei? large, and one ver.>:" ~inute species, which often damaged 
my fresh specimens of plants by mutdatmg the flowers. It is so abundant at 
Camar'on, 1,000 feet lower down, that it fills the pease and barley meal, and 
ren?ers them uneatable. ;tnts are f~r more freque?t than in the temperate 
rrgwn, but less so than m the plams. House flzes are as great a nuisance 
as at Ambato; and though fleas are not quite so numerous as in the cool 

· sandy highlands, there were yet plenty of them (as the Spaniards say), ''para 
el gasto." 

Before treating of the indigenous vegetation, some account of the cultivated 
plants will aid in giving a clear idea of the climate. 

The only plant ~rown to any extent is Sug_ar:cane, ~nd in the Red Bark region 
only the small ·white, purple, and black varieties thnve, as they do in sheltered 
parts of the central valley of the Andes up to 8,200 feet, where they are some
times ex.posed to slight !rosts. They take two. years to ripen. . Half a league 
below Limon, and at a httle over 2,000 feet altitude, the Ca1ia Lzmf}fla, or Lima 
cane (which I take to be the same as that of Tahiti) begins to :B.ourish, and 
produces thick stems 15 feet long. ·It ripens there in 12 months, but in the 
plain of Guayaquil in eight or nine months, and in the eastern roots of the 
Andes, as at Tarapoto, it requires no more than six months. 

.. Maize ,is sparingly grown, and can only be used 'in a green state, on account 
of•th.e destructive parrots. · ' . 

. Plantains thrh·e well, but the climate is still too cool for the large-fruited 
variety called '' Baraganete" at Guayaquil,' and" Bellaco," in Maynas. Ban
anas, or Guineos, also prmper, as they do even in the temperate region. Other 
fruits and tubers are grown· in such very small quantities as to give the culti
vators only au occasional dish. The tuberife;rous })lants are Yuca (Manihot 
Aypi), lndu (Ca!adii, sp.), and A1·racacha or Zana/wria (Arracacha esculenta).* 
Two or three sorts {)f Prijoles (}!_haseo/i) are sparingly grown. Oranges are well 
flavoured, but ~he trees dwindle from becoming overgrown with moss. -Lemons 
(from which the site takes its name) have become half wild, and such is also the 
case with Citrons. Coffee thrives admirably, but so little of it is grown, that our 
stock of the grain was mostly procured either from Guaranda, or from the 
deserted farm already spoken ·of. There are some large trees of Aguacate 
(Persea gratissima); planted by the :first settlers, who would seem to have been 
fonder of gardens than the existing inhabitants, for on all the deserted sites may 
be seen remnants of Coi.x lachryma, Bryophyl!u_m calycinum, and occasionally 
Datura arhorea. Acltiote (Bixa Orellana) has been copiou,~ly planted, and fruits 
well ; on an old tree by our hut grew no fewer than 1 0 species of ferns. 

Other plants of warm climates, ·which ha-re beeu tried, do not flourish. 
Cresantia cujete grows, but never :B.ower~. There is too much fog for rice, and 
the ears are invariably destroy~cl by ergot. Scarcdy any of the esculent plants 
of the cool region thrive at Limon; potatoes, fot' instance, run all to leaf. 

As above indicated, Limon was once entirely clad with forest, in which respect 
it contrasts strongly with the valley of Alausi, where the ·slopes on both sides 
are covered with grass, even down tq the hot region. and only the lateral valleys 
and the plateaux are wooded. I cannot doubt that the difference arises from 
the former being situated in the roots of a snowy mountain, while there is no 
perpetual snow within a. long distance of the latter. I have observed the same 
difference, refen·ible to the same cause, along the eastern side of the Andes. 
After passing the valley of San Antonio, ·to the southward, there is this inter
mixture of woods and pajonales all the way to the .frontier of Peru. As would. 

naturally 

• The tubers of tl1e Arracacha are, to my taste, superior to all others except the potato. The 
:flavour is most like that of the parsnip, but far more delicate. The plant, JJOwever, does not thrive 

·in either a hot or a cold climate, and the slightest frost kills it. Its range in the Andes iR almost 
1imited to the zone between a,ooo and 7,000 feet. The finest Arracaclta I ever ate grew at 41000 
feet. The lenO'th of time the tubers take to ripen (nine or ten months) might l;leem an insuperable 
obstacle to thel> cultivation of the Arracacha in Europe; but I would persevere until I forced it to 
change its "c~stom," as the Brazili~~sbave done with t(le 1\Ianihot, wliich also ordina~ily req~ires 
10 montl18 to r1pen; but on the Sohumes (or Upper Amazon) they have got a precocious vaJ'Iety, 
called '~ 1\Iandiocca de tres meses," which, h«fing planted early in tl1e dr.Y sea.<:on on the rich ~llu
vium left by the retiring waters, ripens its tubers before the site is covered by the next flood. 
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naturally be expected, the vegetation at Limon is far more luxuriant; and the 
abundance' of ferns, especially in the narrower valleys, is in striking contrast to 
their scarcity at Puma-cocba. Tree-ferns, of five species, are everywhere scat.. 
tered in the forest, and add a feature of beauty to the scenery, quite wanting 

• I 

in the valley of Aiaus1. 
1 estimate the average height of the virgin forest at Limon at 90 feet ; butt 

as everywhere else in the tropics, there are here and there trees which stand 
out far above the mass of the forest. The monarch of the forest at Limon is 
an Artocarpea, which, from the leaves and from flowers picke.d up beneath the 
trees, I have little hesitation in referring to Coussapoa . .. The following are the 
dimensions bf a tree of this species, which I found prostrate in a recent clearing: 
length, 120 feet, not including the terminal branches, which bad been lopped 
off, were still 20 inches in circumference, and which would bave,made it at least 
20 feet more. Circumference at 10 feet from the ground, 12 feet 4 inches ; 
from that point narrow buttresses were sent off to the ground on all sides. At 
25 feet, the trunk was forked, ann the ramification was thenceforth dichotomous, 
at a narrow angle. · 
, No other tree reaches the dimensions of the Artocarpea. A Lauracea, called 
u Quebra-hacha ".(Break-axe), rises to 110 to 120 feet; its exceedingly hard 
wood is the usual material for the cylinders of the trapiches. My collection 
contains, unfortunately, very few of the larger trees. On the western slope of 
the Quitenian Andes tbt>re is a great burst of blossom at the commencement of 
the dry season, that is, towards the end of May, and another of less extent after. 
the rains of the autumnal equinox ; so that, as my visit fell between those two 
epochs, many of the trees were in the same unsatisfactory state as the Hill Bark 
already mentioned, and others had not yet begun to flower. Besides, I should 
hardly, under any circumstances, have been at the trouble of cutting down 
a large tree for the sake of only two or three specimens ;' and after we began 
to treat of the Bark plants, the Indians could hardly be spared for any other· 
service. 

In proceeding to give a classified list of the plants, collected and observed, 
I shall generally limit myself to indicating their natural order. In order that 
my attention might not be called away from the main object of the enter ... 
prise, I collected very few (often unique) specimens of each plant. :Many of 
them are obviously undescribed, but I have a great repugnance to speaking 
positively of species, unless I have been able to examine them thoroughly; and 
even then, for want of herbaria to refer to, I can rarely feel complete confidence 
in my determinations. I have, therefore, preferred putting the specimens 
unmutilated into·the bands of Sir W. J. Hooker and l\Ir. Bentham, who may 
perhaps be induced to name them. The general character of the vegetation 
may, however, be sketched very intelligibly with very little reference tQ 
species. 

· As I have no work on geographical botany by me, and am quite ignorant of 
the zones of vegetation into which modern· botanists divide the equatorial 
Andes, I have been accustomed, in estimating the range of plants in altitude:~ 
to divide the whole height from the plain to the snow-line into hot, warm, 
temperate, cool, cold, and frigid regions, nea.rly in ~ccordance with the com
mon parlance of the inhabitants of the country. To assign precise boundaries 
to these regions would be as delicate, and indeed impracticable a task, as to 
say beyond what limits of structure a genus shall not extend, or a species vary. 
The bot region includes, but is by no means limited to, . the plain, for there are 
very sultry valleys in the· roots of the Andes, that of Tarapoto for instance, 
where, at Q. height of 1,200 to 1,800 feet, the heat is greater than anywhere o'Q 
the Amazon. The zone occupied by the Red Bark, decidedly warm through 
most of its extent, is scarcely more than temperate at its upper limit. For 
further remarks on the climate, I must refer to the end of this Report. My 
estimate of the range in altitude of the families, genera, and species, must be 
considered to relate to only so much of the Andes as is comprised between the 
equator and the parallel of 7o S. lat. As I have examined some parts of the 
eastern roots of the cordillera between those limits, I am enabled to institute a, 
comparison between the vegetation existing there, and that of the Hed Bark 

• woods on the western side, at corresponding elevations. But I enter into no 
s~e.cqlations as to how such plants a_,s lt1imosa asperata and 'f!ncm·ia £?uianen._sis, 
-w htch barely ascend to the commencement of the Bark regton, to say notfnng 
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of many others, such as CraltZva tapioides and Salia Humboldtiana, which exist 
only in the plains on both sides, have ever been able to get over the cold rid()"e 
of the Andes, feeling convinced that they have never had to perform so impgs
sible a feat, for plants are assuredly infinitely more ancient than the hills. It 
would be interesting, however, to ascertain the amount of variation that 
actually exists between individuals of. the same species, growing on the Atlantic 
and Pacific sides of the Andes. . . 

Sketch of the Vegetation of the Red Bar/;; Forests of Cltimbora.zo (alt. 2,000 
· ~ · to 5,000 feet.) 

Gramined!, 4*.-· A good many species of this order were observed, but, as is 
mostly the case in the dry season, nearly all partially dried up and out of 
flower; besides that, even in the recesses of the forest, they were sou()"ht out 
and c1·opped by the starving animals. After the bamboo above spoken ° of, the 
arrow-cane (Gyne'rium sacchw·oides) is the most notable grass, and fo!"ms con
siderable beds, especially near streams. This species is abundant enough on 
low shores and islands ofthe·Amazon, but it has nowhere spread far from the 
river-bank, nor (so far as 1 can ascertain) is it found wild on any of the 
bibutaries of that river, but those which rise in the Andes. On the Hio Negro 
it is planted, like the bamboo, and a flat of it is highly prized by the possessor. 
On the Upper Orinoco it does not e.xist. Even on the Amazon it looks 
dwindled, and rarely exceeds 18 or 20 feet high ; but on reaching the roots of 

. the Andes of Maynas,- one begins to see this noble grass in its true proportions. 
The poles, with which the Cucama Indians propel their canoes against the 
rapid current of the Hnallaga, are mostly portions of the stems of the arrow
cane. It attains its maximum of development on stony springy declivities, at · 
an elel"ation of about 1,500 feet above the sea, where a forest of arrow-cane, 
:with its tall slender stems of 30 to 40 feet, each supporting a fan-shaped coma 
ofdistichous leaves, and a long-stalked thyrse of rose and silver flowers waving 
in the wind, is truly a gJ.'Rnd sight. The longest stem I ever measured was one 

· I met a man carrying on· his shoulder at Tarapoto. From that stem had been 
cut away the leaves and peduncle, and the base. of the stem, which is generally 
beset by stout-arched exserted roots (serving. as buttresses), to a height of one 
to three feet; yet the residue was 37 feet long, so that the· entire length must 
have been at least 45 feet. · · 

In the western roots of the Andes the arrow-cane is as· abundant as in the 
eastern, but in the red bark woodli it no longer grows so tall and robust as it 
does at half the altitude. In the valley of the Pastasa 5t struggles up to near 
6,000 feet, where its stems are scarcely thicker than the finger. There it meets 
another Gyne1•ium (as I take it. to be), called by the Quitenians "Jucu," which 
grows 15 to 20 feet high, and differs from the "Pintu ~· (G. saccharoides) in the 
leaves being distributed throughout the entire length and on all sides of the 
stem. It grows abundantly by boggy streaufs, and in morassf's on the cold 
paramos, and its stems, called (like those of the Pintu) "caiia brava," enter 
largely into the fabrication of the poon•r class of houses throughout the high
lands. I have been unable to fin,ti its flowers, nor have I met any one who has 
seen them.· 
. The· other grasses accompanying the red bark comprise several of those 
rampant forest Panica which thread among adjacent branches to a height of 
')5· feet or more. The long internodes serve as tubes for tobacco pipes and for 
other similar uses. There are also two broad-leaved "Gamalotes" of the same 
gP.nus. Of grasses frt>quent in the hot plains, I noted only Dactgloctenium 
.2Eg§pliacum and Paspalum conjugatum. 

·; Cyperaacete, I.-This order is sca~ce, both in individuals an~ species. The 
half-dozen species observed belong chiefly to Scl~ria and lsolepzs . 

.Aracece, 4.-As abundant and l"aried as in the forests of the plains. An 
arborescent species, called ~' Casimin" by the inhabitants, grows everywl1ere, 
even on hills whPre there is little moisture. The stems reach 10 feet, nnd are 

' sometimes 

· • The number affixed to most of the orders indica~s how many species of that order I ga.tbered 
j11 a. perfect state. · 
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· sometim'es thicl\er than the thigh, though so soft that a very slight stroke of a 
cutlaEs suffices to sever them. The small spathes are fascicled in the axils of 
the leaves, but of all tl1at I opened the contents were so injured by earw.igs and 
other insects that it was impossible to ascertain the structure of the flowers. A 

·little above, and parallel to the nearly amplexi<-aul base of each petiole, there is a 
1•0 w. of tubercles-undevelopt:'d roots I. take them to be, as they.quite correspond 
in' position to the &erial roots of the scandent Aracece. Species of Anthuriu.rJJ 
and Philodendron are frequent, and their deeply cloven or perforated leaves 
often assume grotesque forms. . One very beautiful climbing A roidea, with 
shaggy petioles and leaves streaked with deep ''iolet above, purple beneath, I 
could never find in flower. • 

Cyclanthace~.-Three ~candent species of Carludovica, all with bifid·Ieaves. 

Palmacem.- Frequent enough, but of few species. Th~ cadi, or ivory palm,. 
is everywhere dispersed, and is precisely the same species as I saw at Puma-
cccha. I gathered and analysed the male inflorescence, but the stripping off 
the fronds for thatch is unfavourable to the development of the fruit, which I 
never saw in a perfect state. A very prickly Bactris, 20 feet high, with five or 
six stems from a root, grows here and there ; and in shady places three or four 
Geonomce are frequent. The Euterpe grows chietly at the upper: limit of the 
Red Bark. A noble .Attalea (called '' Curnbi" and" Palma real") extends up· 
the valley of San Antonio to the lower limit of the Bark region. It has a slight 
beard to the petiole. 

' BromeliacefE.-Many species are perched about on the trees, but none of 
striking aspect. The presence or absence of th~s family afford~ no indication 
of climate on the equator, for trees of Buddleza and Po(qlepzs, at the upper 
limit of arborescent vegetation, are as thickly hung with a Bromeliar:ea as any 
trees on the Amazon. · 

. .AmarJJltidem, 2.-Both herbaceous twiners, the one n Bomarea, with pendulous 
umbels of showy flowers, calyx red, corolla \vhite, with violet spots; an order, 
so far as my experience goes, entirely absent from equinoctial plains, but 
tolerably abundant in the temperate and cool regions of the Andes . 

. 1lfusacece.-Heliconia, two species. 

Ziugiberocem.-Cossus, three species. This is about the highest point at which 
I have seen any Cossus or Heliconia, two genera frequent in the plains . 

• 
]J,JarantacefE.-Two or three species of .lUaranta were observed. 

Orchidacece, 28.-Tolerably abundant, bnt comprising few handsome sp.ecies. 
Most epiphytal orcl;lids love Hght, and in the dense lofty forest they are rarely 
seen, and ofte~ inaccessible, for they grow on the upper branches of large 
trees, and descend to the lower branches only on the p:1argin of wide streams, 
where the whole of one side of the trees i~ exposed to the light. .At Limon, 
however, in ancient clearings, now become pastures, where a few trees of the 
pdmitive forest have been left, and where others have here and there sprung 
up, despite the treading about of cattle, th~ branches are laden with' orchids· 
and ·vacciniums ; and although none of the former be of remarkable b~auty, 
yet they are in so great variety, and there is such a charm in seeing them on. 
the rugged mossy treP-s in their native woods, that to me they were always 
·objects of interest. The finest orchid, as. to its flowers, is an Odontoglossum, 
with large chocoiate-co~oured flo~ers, margined with yellow. I gathered the 
same species at Puma·cocha, under No. 6,072. As respects foliage, a fairy 
Stelis (S. calodyction, Mss.), with roundish pale green leaves, beautifully reticula
ted with the purple veins, far excels every othe:x: plant seen in tha cinchona 
woods. I found but a. sh:~gle tuft, almost buried in moss on the trunk of a 
tree. An orchid (genus unknown), with thick coriaceous leaves, curiously 
spotted with white, a rare feature in epiphytal orchids, was discovered by Mr. 
Cross. Very remarkable was an Oncidium, with numerous peduncles, I 0 feet . 
long, twining :round one another, and on adjacent .plants. Besides the qrchids 
growing on trees, a good many species, allied to Spiranthes, grow on the earth 
and on decayed logs. 

lhe 28 orchids gathered in flower are, pe1·haps, .scarcely a third Qf the .whole 
number observed. On· the slopes of the Andes some orchid or other is in 

11 8. L 2 • flower· 
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flower all through the year, and almost every species- has its distinct epoch for 
flowering . 

. , In the Andes, epiphytal orchids accompany trees almost to the upper limit 
of the growth of the latter, and some species are therefore often exposed to 
positive frost. In 1857 I slept one frosty night on the hill of Guambal6 near 
Ambato, at a height of about 9,500 feet. ln the morning, when the sun' came 

~out bright and hot, I saw the maize in the adjacent fields entirely destroyed, 
the leaves of potatoes and nettles blackened, yqung shoots of many indiO'euous 
plants, even Vaccinia and Gaultherice, bleached aud withered; but four epfphytal 
tn;chids (one Stelis, two Pleurothallides, and one Oncidium) in full flower, which 
had been expost!d to the influence of the frost, were apparently not the least 
injured. · · · 

' -
• Commelynacece.-Three species of Commelyna seen, chiefly near ·streams and 
· in cultivated places. . 

. , . 

. Pontederiace(£, 1.-A small creeping plant, with white or very p~lle lilac 
_:flowers, probably a Pontederia, in springy situations by the Chasuan. 

Dioscoreacea.-Only the male. plant seen of a.Dioscorea. 
' ' . 

Smilacece,- 2.-Species of Smila.r, both with roundish stems and few prickles, 
One of them, with large cordate leaves, is abundant, but the roots have never 
been collected in this locality. 

· Gnetacece, 1.- A Gnetum (G. trinerv~, Mss.), apparently parasitic, and 
temarkable for its three-ribbed leaves. It is the :first species of this genus I 
have seen in the hills, though · Gneta are common enough in the plains, and 
-especially on the Rio Negro, where the kernel of the fruit is eaten roasted. 

Myricacue, 1.-A wax-bearing Myrica, which descends to 2,000 feet on open 
beaches of the Rio San Antonio, but was not observed by the Chasuan. The 
same or a very similar species grows on wide -gravelly beaches of the Pastasa. 
Morona, and other rivers which descend the eastern slope of the Andes; and a 
good deal of wax is obtained from its fruit, principally by the Jibaro ·Indians, 
who sell it to trad~rs from· Quito, Ambato, &c., under, the name of '~Cera de 
laurel," or laurel wax. 

CTrticacem, 2.-Two or three fruticose Pilem were observed, but the only 
plant gathered was a tree 25 feet high (growing by the Rio San Antonio), 
which seems a species of Sponia, a genus placed by some authors in Ulmacece. 

Moracem.-Here and there grows a parasitical Ficus, but the species seemed 
much fewer than I have observed in o~her similar localitfes. 

A : opem.-None gathered, although, as above remarked, the tallest tree 
of the forest belongs to. this order. Two Cecropim are not unfrequent, and 
another tree with a tall white trunk and large poary pedatified leaves, looking 
t)_ttite like a. species. of the same genus, extends up the slopes of the mountains 
~o 8,000 feet, and has its lower limit above that of the Cinchona ; but as I have 

. never seen its flowers, and as the Cecropire are apparently confined to the hot 
and \\arm regions, I suppose it may be· generically distinct. 

Euplwrbiacem, 3.-The 3pecies gathered comprise an Acalypha, a Phyllanthus, 
e.nd a small tree of unknown genus. There were besides two Euphorbice in the 
cane grounds, and a shrubby Croton by. the Rio San Antonio. 

Callitriclzacem. -A Callitriche, in pools by the Rio San Antonio. 

Monimiacece.-Three species of Citrosma are frequent . 
• ~fenispermacece.-A woody twiner of this order was noted, probably_.an Abuta, 

but without flower or fruit. 

Cucw·bitacem, 8.-Plants of this family are abundant, and besides the .eight 
:species gathered, some others were seen in a barren state. I gathered two 
Angurim, with trifoliolate leaves, and the characteristic scarlet flowers of the 
.genus. One plant, apparently of this order, puzzled me much, for the woody 
stems, partly twining and partly climbing by means of radicles, and no thicker 
than packthread, bore a bunch of slender flowers (calyx sca,rlet, corolla yellpw) 
near the base ; but though I pulled down some stems of enormous length, I 

. . 00~ 
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~Could see no traces of leaves on them. At length, I succeeded in getting down 
an entire stem, 40 feet long (by no means one of the longest), whiclr had a 
couple of trifoliolate leaves near the· apex; A Cucurbitacea, called" Cidroyota," 
-which only grows near houses, and has, probably, originally been sown, bears 
a large pyriform fleshy fruit, . corrugated like the rind of a citron (whence 
the 1.1ame), which, sliced and cooked along with meat, is very good eating. I 
·dried seeds ·or it, but they disappeared, having perhaps been carried off by 
cockroaches. 
. Begoniacece, 4.-Two climbing and two terrestrial species. Of the latter, one 
is a large coarse pla:J?.t ten feet high, with leaves resembling those of Herac!eum 
9iganteum. I h~ve gathered the same. or .a very s.imil.ar specie.s on the eastern 
side of the cordillera. One of the chmbmg species Is very ornamental, from 
its long pinnate shoots bearing a profusion of roseate flowers and generally 
purplish leaves. This genus, entirely absent from the Amazonian plain, though 
it has one representative in that of Guayaquil, abounds on the woody slope of 
the Andes, especially in the warm and temperate regio!ls· 

. Papayacea:.-Two species of Carica were seen, both slender simple arbuscules 
of five to six feet-the one by the Chasmin, the other by the San Antonio. The 
leaves of the former are .boiled and eaten by the inhabitants under the name of 
'·'col del monte," (wood cabbage). The plants referred to Carica require to be 
-carefully re-studied from fresh specimens. The large fleshy, elongate, angular 
green or yellow fruits of the Papaws and Chamburus look very different from 
the small, soft, sub-globose scarlet berries of the dwarf Caricm, such. as those of 
the Cinclwna woods, and other similar ones gathered at Tarapoto, and analysis 
.of both fruits and flowers might reveal more important differences. 

Flacourtiacea:, 1.-A small tree, probably a species of Bonara. 

Samydem.-A Cm;earia, which seems to be C. SylvestriY, grows in some 
·abundance, but the fruits were open andempty. This is the highest point at 
which I have seen a species of Casearia, a genus abundant in the plains, 
·especially in woods of secondary growth. · 

Passijlnrer.e, 2.-Both specie:; of Passiflora-the one a woody twiner (frequently 
found on the Red Bark tree), with entire leaves, smallish green flowers, and 
. globose berries the size of a cherry; the other a beautiful arbuscule, seen only 
in the valley of San Antonio, where it grows from tpe very plain up to 2,600 
feet. The slender stems, of from 8 to 14 feet, are usually simple and arched, 
. and the large white flowers grow in small pendulous corymbs from the axils of 
very large elongate glaucous leaves. It belongs to the sub·genus Astropltea, 
~but does not agree with either of the two species (Passiflora emarginata and 1 

P. glauca) found by,Humbolut and Bonpland in the Andes.* 

Cruciferr.e, 2.-Apparently species of Sisymbrium, the one growing near streams, 
the other in open situations~ both in very small quantity. This family is 

·entirely absent from the Amazonian 'plain, nor did I find any Cruci:ftra in the 
·lower Andes of Maynas ; but in ascending by the Pastasa from Canelos, I came 
·on a Sisymbrium at about 3,000 feet, on stones in the mouth of the Topo, by 
which stream it had probably been brought down froin the highlands, where 
Crifciferre have their normal station, at from 6,000 feet to the snow-line. 

Capparidacece.-The only species observed was a Cleome, a genus which 
. extends from the plain to a great height on the wooded hills. 

' Sterculiacer.e.-A raft.wood tree; (Ochroma:. sp.), is pretty abundant. Another 
tree of the same order (not seen in flower) appears to be a Chorisia. 

Biiitneriacem, 1.-A rampant JJielochia. lJ./untingia Calaburu, a tree found 
..in· the plains on both sides of the cordillera, grows abundantly by the Rio San 
Antonio, up to 2,500 feet. 

Ma/vacece, 

~ * In the " corona'' of the flowers, £lament and rudimentary anthers are clearly distinguishable 
· m each process, and no doubt can remain that the corona in all Passiflorra is really abortive 
stAmens. · 

118. L3 
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. 11-falvacae, 2 • ...,... Four or five common weeds, whereof Sid a glomerata, Cav., is·. 
the mof:t plentiful, comprise all that was seen of this order. 

Tiliacece, 1.-_A very handsome tree, with a slender stra1ght trunk, reaching· 
60 feet, very long ramuli, large ligulate serrated distichous leaves, :md terminal 

l panicles (so,metimes four feet long) of yellow flowers, scented like those of nua 
Europma; it is abundant and orn~mental about the middle regh.>~ of the red 
bark.. BesideB this tree, another of the same order (apparently a Hetiocarpus), 
·growing to about 30 feet, is also frequent, especially in deserted clearings. 
Except these two species, I saw only a weedy Triumfetta, belonging to the same· 
M~ . 

Polygqk~, 2,..._A Monnin a and Polygala paniculatu, L. A species of Afonnim~ 
occurs in Maynas, at about the same altitude (a little under 3,000 feet), and 
tbjs seems the lowest limit of the growth of this genus near the equator. It 
.existe i.ri great abunqance at from 6,000 to 10,000 feet, and two or three species 
ascend nearly 2,000 feet higher. The Po(IJgala of the bark woods is the ~om .. 
tnon and almost the only species of the. equatorial Andes, on whose western 
slopes it descends to the· plain, and does not seem to ascend higher than 7,000· 

·feet on ~ither side, nor i~ it common at any elevation. . When I recollect the 
abundance of Polygala vulgaris on cold English 'moors, I am struck. with this. 
pauCity of Polygalr.e in the Andes, and still more when I compare it with their· 

· abundance and variety on hot savannahs of the Orinoco, and in hollows of 
granite rocks 'by the Atabapo. 

. Sapindacem, 1.·-A woody climbing Serjania, a fine plant, approaching Paul· 
Unitt in· characte~. A. Paullinia with trigonous stems is frequent, and is the 
.common substitute for rope, where much strength is not required. I saw no· 

· flowers of it ~nd only empty capsules. There is also a Cardiospermum, which 
I })ave. seen on both sides of the cordillera. up to 7 ,50Q (eet, and this is the 
greatest elevation at which I have noted any Sapindacea, an order which abounds. 
in the hot plains. · · 

·Malpiglliaceai, .L-A twiner, with fruit too young to enable nie to speak 
positively of the gen,us. Phtnts of this order, which constitute so large a pro
portiotl of the vegetation of the plains, diminish rapidly in number and variety 
as we ascend th~ hills, and beyond the·~warm region of the Andes the scandent 
species entirely· disappear; but a Bunclwsia' {probably B. ...1rmP.niaca) -a tree 
about the size of our pear-trees-ascends high' into the temperate region. On 
the hills which slope down to the left margin of the Pastasa, this tree gt·ows up 
to 8,000 feet, and in some places forms large continuous p~1tches, tinmix.ed with 

. any otl:er tree. The edible though rather insipid drupes, as large as a peach; 
are exposed for sal~ in large quantities in Amb.ato and thtt adjacent towns, under 
the name of "ciruelo de fraile,'' or friar's plum. They are frequently double,. 
in :consequence of only tone of the cells of the ovary being sterile, instead. of two,. 
·as. is usually the case; and at Banos a seedle~s variety is cultivated. 

7'ernstromiacete., 1.-An arbuscule, wi~h opposite leaves and. ·few-flowered 
peduncles, chiefly from annotinous axils. Two species of the anomalous genus 
Saurmqa form trees of about 30 feet~ and are conspicuous ft·om their abunda:nce, . 
from· their large lanceolate serrated leaves, and axillary panicles of white flowers, 
.resembling those of F'ragaria vesca. One of the two, with ferrugineo-tomentose 
leaves, 8eems· quite the same as I have gathered on Tunguragua up to 7 .• 00(}· 
feet (Pl. Exs. 5,089). A Freziera descends on the banks of the Rio San Antonio 
.to 2,300 feet, and the same species grows on the eaotem side of the cordillera, 
in the valley of the Pastasa, where, however, I have not seen it lower than 4,000 
fec;t. 

Clusiacem, 3.-0ne of them, a Clusia, abundant and ornamental from its 
numerous rose-coloured flowers, but the plants nearly all males. A slender· 
half-twining shrub, seen only in fruit, is probably a congener of a doubtful · 
plant with similar h.abit, gathered at S. Gabriel on the Rio Negro. Two or three 
other Clusite were seen, not in flower or fruit. 

Marcgraviacete_, 1.-A Norantea, the same as that gathered in the Bark woods. 
of Puma-cocba. Marcgravia umbetlata is very abundant, and climbs to rhe tops 
.()f the loftiest trees. · , 

Anonacte,. 
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Anonnca:, 2.-The one a Guat~eria, rather scarce at about 3,000 feet, the 
:greatest elevation at which I have ever observed the genus; the other a small 
.Ano1td also scarce, it bears an edible fruit, called" cabeza de 1zegro," the size of 
an orJnge but longer than broad. 'lhis order has its chief site in the hot 
plains. 

EriceCl! Subordo Vacciniace, 6.-Four Vaccinia,, one T/1 ibaudia, and, one 
},facleanicl, aile piphytal shru'bs. One of the Vaccinia, with fleshy rose or blood:
·coloured lfaves, densely (almost teretely) imbricated on the branches, and with 
slender red flowers in their axils, looked very pretty on the old t1·ces ; but the· 
Tlzibaudia was still more ornamental, from the profusion of its large tubular 
.flowers_:_calyx and corolla at first yellow, turning red after the bm·sting of the 
anthers, and persisting a long time; they unfortunately tt.irn black in drying"· 
so that my specimens give no idea of their beauty. In Thibaudia we ha\-·e a 
·remarkable example of a genus which ascends from the very plain (where, how
ever, it is l'ery scarce) r~early to the extreme limit of !ignescent Vfgetation. 
Euericem, on the contrary, according to my observations, do not descend lower' 
than 6,000 feet, on the equator. · · 

' 
Am.7Jridet.e.-Two small trees, of the genus Icica, were seen in flower; and 

.some of the tallest trees with pinnate leaves, I have no doubt, from their resi
nous juice, belong to the same order. 

111 eliacet£, I.-A species of Trichilia, call 'ad " J!lwuvillo,'' whose bark is 
.held as a febrifuge, barely enters the bark region nt San Antonio, but does not 
extend up to it at Limon. A tallish tree, with pi_nnate leaves and l'erylarge 
serrated leaflets, which was putting forth large terminal· panicles when I left 
the woods, probably belongs to this order. 

Z!Jgophyllece, L-A fine tree of 40 feet, with large opposite pinnate leaves; 
it is closely allil!d to Guaiacum, though scarcely referable to that genus. 

. Podostemace12.-. The withered remains of at least three species were observed 
on granite rocks in the Rirer San Antonio, and they are the first of. the family 
I have seen in the Andes, though I have carefully sought for them in streams 
on both sides of the cordillera. · 

. . 

O:calidacece.'-At San Antonio grow two species of Ozalis, both of which I 
have previously gathered, the one on the eastern side of the Andes near Banos, 
.and the other at Pallatanga on the western side. 

Ca~_"'Yophytlacece.-A solitary species of each of the genera Stellaria ancl Dry
maria grows very sparingly. In ascending the eastern side of the Andes, I 
first came on a Stellaria at between 2)000 and 3,000 feet. This order, fr€quent 
enough in the upper regions of the Andes, seem!i to exist in the plains at their 
base, only in the genera Pol!Jcarp<ea, Drymaria, and lrlollugo, all three very 
.scarce on the Atlantic side, but the last-named very abundant on the Pacific 
side. • 

' Portulacere.- A Portulaca grows in ·sandy places inundated by the Rio San 
.Antonio. . . 

Polygonem.-A Triplaris, apparently identical with that observed nt Puma-
cocha, and .possibly distinct from 1: Surinamensis, extends a little way into the 

. ·territory of the Red Bark, and in descending from thence becomes more 
.a,bundant all the way down to the plain, where it is called by the Guayaquilians 
·" Arbol de.frios," or ague-tree. Its presence, indeed, is a pretty sure indica-
tion of a humid site. · · 

Amarantacece, 1.-A woody twiner. ThE>re are besides two or three weedy 
plants of this order, probably species of Te/antkera. 

Chenopodem.--Two common weeds; one of the~ being the ubiquitous C"e
nopodium ambrosioides, which grows "ith almost equal luxuriance in the 
elevated central valley of the Andes, and in the plains of t}Je Amazon and 

·Guayaquil. · 

Piperacece, &.-Species of this order are very numerous. I saw perhaps as 
m~ny as 20, belonging chiefly to the genera Artanthe and Peperomia. A ''ery 
fine pepper, resembling Artanthe eximia, Miq., but a still handsomer plant, 
· 11 8. L 4 grows 
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gt·ows towards the lower limit of the bark re~on. The stem is 20 feet hio·h 
slender and perfectly straight, and beset with short, distant, nearly horizot~taL 
ramuli,, from which hang almost vertically the large, Pothos·like, coriaceous 
shi~ing deep blue-gre~n leaves. A multicaul Artanthe, 15 to 25 feet high:~ 
sprmgs up abundantly m . the pastures, where trees of it grow at such rerrular· 
distances, and are so conspicuous by their yellow-green foliage, that one .:auld 
suppt!lse them planted .. Their ashes afford an excellent lye for soap. On stones 
by the Rio San Antonio grows a stout Peperomia, one to two feet high, subra- · 
mose: and putting forth axillary fascicles of slender white spadices, which exhale 
a stro~g odour o~ ~niseed. When in the midst of a dense patch of it, the· 
scent 1~ almost stlfl~ng, though pleasant enough at a short distance. Peppers. 
are equally plentiful jn the plains, and throughout the wooded slopes of the 
Andes. · · 

Lauracece, 3.-All small trees, not exceeding 40 feet; but a great manv more 
were observed, including some of the loftiest treeB of the forest. " . 

. LeguminoSle. Subordo Papilionacece, 3.-And several others were observed, 
but" either in poor state or inaccessible. Some of the lofty trees with pinnate
foliage, which were not seen iii flower or fruit, probably belong to this order. 
The commonest Papilionacea .. is a Mucuna, with herbaceous twining stems, 
without tendrils, and large yellow flowers. It is the first Mucuna I have seen. 
in the hills, but it is equally abundant by the River Guayaquil. Fh~e species: 
of ~rythrina were seen, two at Limon (one of them being the same as that 
gathere.d at Puma-cocha), and the remaining three by the Rio San Antonio. 
There are also two Phaseoli, one Dioclea, and another Phaseol~a with slender 
spikes of small pale ·yellow flowers and hard scarlet seeds, of which I have 
not yet determined t.he genus. An Indigofera, with small pink flowers, w 
gath~red at San Antonio, and the same is frequent in the plain of Guayaquil .. 

Leguminosr.e. · Subordo Ccesalpiniete, I.-This fine tribe, so abundant in the
Amazonian plain, especially on the Rio Negro and Uaupes, where the Swartzite, 
Heterostemo'l{a, Parivote, ~c., conte·st the palm of beauty with the Vochysiacece,.. 
becomes scarce the moment we enter the hills, and is ·very poorly represented 
in· the Bark woods. , My specimens were gathered from the only tree I saw of 

· an obscure-looking Cassia. There is, however, one very fine Cresalpinieous tree, 
· extending up the hills t<t 4,000 feet, but much more abundant at 2,000 feet. 
The trunk grows to from 20 to 60 feet, and the branches each bear a coma of 
very long elegant pinnate pendulous leaves, like those of a Brownea. For a· 
long time we could discover no flowers or fruit, but at length Mr. Cross found 
legumes and abortive flowers, which spring from.the nak~d trunk. The small 
flowers are crowded on a receptacle comparable to that of a Parkea, but are 
enveloped in orbiculaJ; concavt1 bracts, resembling those of a c_m·nidia, gathered 
OlJ. Mount Campana in Maynas. These characters leave me m doubt whether~ 
it be really a species of :Brownea, but, if .not, it is .undoubtedly closely allied to .. 
that genus. ' · , 

.Leguminoste. Subordo Mimosea, 4.-Th~ee Ingce and one Calliand1·a. Other 
two Ingce were seen without flowers. Mimosa atiperata, perhaps the commonest 
of all plants on the muddy shores of the Amazon and the River Guayaquil, 
struggles up the -Rio San Antonio to the lower limit of the growth of the Red 
Ba:rk, but never seems to flower at that elevation. 

Rosacece, 1.·-A Rubus, with numerous small flowers, apparently dis~inct from 
R. Urticcefolius, poir., which I gathered in Maynas at the same elevatwn (3,000 · 
feet), and these are the lowest points at which I have observed any Rosace~. 
near the equator ; although plants of this order, especially of the tribe Sangw
:o;orb££, constitute a considerable -proportion of the vegetation of the open 

-highlands. 
Hydrangeacete, 1.-A Cornidia. The same, or a very si~ilar species of this 

truly Andine genus, grows by the Pastasa, on the eastern side of the cordillera,. . 
. at about 4,000 feet, ·and other three species were gathered on Mount Campana, . 
in Maynas, at 3,000 feet. I have never seen any Cornidia either above or· 
be~ow the warm region. 

Cunoniacete.·-A pinnate-leaved IP'einmannia, sometimes reaching 80 feet high, 
is very frequent, and extends down the banks of the Chasuan to perhaps• 

2,200 
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2,200 feet., A humbler species descends nearly as low on the Andes of :Maynas. 
On the wooded declivity of the volcano Tunguragua, lfl'einmannice constitute a 
considerable proportion of the vegetation, and e}tend upwards to at least 
II ,000 feet. · · · 

Lythracet:e.-A Cuphea, a small, weak, much-branched under-shrub, with 
purple flowers, grows gregariously in the pastures, generally accompanied by 
Sida glomerata and ·a Stachytarpheta. By the Rio San Antonio grow other two 
Cupl1ere, one of which grow's also in the valley of Alausi. Thi& genus, abundant 
in the plains on both sides of the cordillera, spreads up the hills to 7,000 feet, or 
through the 1~egion of the Red Bark, but scarcely up- to that of the Hill Barks. 
A.denm·ia purpu1·ata grows by the Rio San Antonio up to 2,500 fe.et, and descends 
on its banks into the plain, the same as it dQf'~S by streams on the eastern side 
of the cordillera. . .,,. 

O,nagracea:, I.-Three species of Jussit:ea grow by the Rio San Antonio. In 
the warm and hot regions this genus takes the place of fEnothera, which 
is frequent in the hills, but rarely descends below 6,000 feet. In other p,arts of 

· South America, as for instance along the coast of Chili, Jussi(J]ce are found 
inhabiting a cool climate. A single plant of EJ. large-flowered F'ucllsia was 
gathered at about 2,700 feet. A similar species occurs very rarely on the 
eastern s1de of the cordillera, at a little higher elevation. These are the only 
in~tances I know of Fuchsias descending so low, their favourite climate being 
found in the temperate and cool regions of the Andes, say from 6,000 to 11,000 
feet. 

Melastomacece, 9.-The first plant which took my attention at Limon, after 
the Cinchona, was a beautiful epiphytal Blakea, growing from 12 to 18 feet 
high, with large coriaceous leaves and large rose-coloured flowers, from which 
features, and from its often sitting high up the trees, it has almost the aspect 
of a Clusia. At the base of each flower is a turgid involucre, of four large, 
orbicular, widely and closely imbricated leaves, within which is secreted a limpid 
fluid. When the corolla falls away, the involucra! leaves close firmly over the 
calyx, and do not open out, nor does the contained fluid dry up, until the globose 
roseate berry, the size of a pea, is quite ripe. .Another singular character is 
the .syngenesious anthers, with a minute pore at the apex of each cell, through 
which not a grain of pollen ever escapes, as I satfsfied myself by repeated 
observation ; fertilization being effected through the agency of minute beetles, 
which abound in the flowers, and eat away the inner edge of the anther cells~ 
probably ·part of the pollen also. This Btahea is further worthy of mention for 
being the plant which. the cascarilleros most frequently. mistake for the Red 
Bark; for, though the leaves are somewhat smaller, yet, as t~ey turn red ere 
they fall off, a dense• bushy plant growing near the top of a tree looks at 
a distance not unlike the crown of the Cinchona, while (as observed above), d'n 
a view sufficiently near to distipguish the flowers and the texture of the leaves, 
one would rather compare it to a Clu.sia. 
· The remaining·lJJelastomace(J] offer nothing noticeable, except the scarcity of 
Miconia, the South American genul'l most abundant in spPcies and individuals, 
and .occurring from the plain to the limits ef' true fore!:lt on the hills. I gathered 
but one species, which 1 refer doubtfully to 1Uiconia. 

Jlfyrtaceie, I.-Two or three My1·cit:e, which are rather scarce. A fine 
· Eugenia, called " A 1'1'a,y(m" (but different from the A1·rayan of Quito), with very 
hard, durable wood, nnd exfoliating bark, grows to a trl'e of 60 feet or more. 
Two Psidia are frequent; the one (on the beaches by the Rio San Antonio) 
seems the common Guay'aba of the temperate region; the other is a timber 
tree, called "Gteayaba del Monte," which, although of very slow growth, ulti
mately reaches the dimensions of the A.rraylm, and yields equally ·raluable 
timber. -

Barringtoniacet:e.-A Grias, with the characteristic coma of large elongato
lanceolate leaves, sE:>ems to reach its upper limit at about 3,500 feet. 1t is of 
rather stunted growth in the Dark region, and does not flower until it gets down 
into the plain. 

,Loasaced!, 1.--A weak branching herb with small white flowers, probably an 
Aucyrostemon •. There grows also in the t::ane.fields a virulently stinging· Loasa, 

118. M · which 
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which is too common a weed on the eastern side, at about 5,000 feet. This 
-order, quite absent from the Amazonian plain, accompanies woody vegetation 
from about 1,200 feet up to,. 11,000 feet, at the least, and many of the species 
are clim hers. 

U1nbellfferm_, 4.-'\Vhereof" three are H);drocoty~es, o.ne of them departing 
from the hab1t usual. to the South A~e.riCan .spec1es, m putting forth erect 
stems of three to 12 mches from a trailmg rhizome. There is also a fourth 
Hyd'rocotyle (H .. pilsilla,A. Rich.), distinguished by its minute leaves and scarlet 
fruit, which I gathered at the same elevation on the Andes of Maynas. 1 have 
nowhere seen such abundance of.Hydrocotyles in the fo~est as at Limon, where 
t~ey ~onstitute a n?table proportiOn of the ground vegetation. In moist, open 
SltuatlOn.s, on-the h1~her gro'?-nds, .they are common enough. According to my 
observations, E1-yngzum fretzdum 1s the sole representative of the order Um
hellife1'te in the Amazonian. plain, but near Guayaquil there is also a species 
of Hydrocotyle. · . , 

. Ara.liacece.-Two species· of the fine genus Panax are not uncommon. 

Rubiacece; 19.-I think I gathered every plant of this order I saw in tolerable 
· state, but a good many more :were observed; on the whole about 30. Of plants 
peculiar tb the warm and temperate. valleys of the Andes, never descending to 
the plain, at least in this latitude, the following may be mentioned :-Cinchona. 
succir11:bra and Magnifolia, two Hamelice (one· with larger flowers than I have 
seen in any other species), a Gonzalea, and Rubia Reibun. Of genera abundant 
in the plains and rarely climbing the bill::; are Randia, Uncaria, Nonateiia, 
Faramea., and Cephaelis. Uncaria Guianensis, a t~iner vrith formidable aculei· 
form stipules, bas a very remarkable distribution. 1 have tb1ice. met with. it 
on th~ Atlantic side of the Andes; viz., first at Para, near the mouth of the 
Amazon; secondly, towards the head of the Orinoco; and thirdly, on the hill 
of Lamas, in -the Andes bf Maynas. In each of these three localities, so widely. 
separated, it occupies a very limited. area. I again met with it about the lower 
frontier of the bark region, and on the rivers entering the Gulf of Guayaquil 
it is so abundant as to form a serious obstruction to na,igation, especially 
in the upper part bf their course, where the current is rapid, and canoes 
ascending the stream mu~t necessarily keep close in shore. Of genera pecu.Iiar. 
to the highlands, from 6,<TOO feet upwards, such as Hedyotis, not a single repre· 
sentative was seen. Of plants allied to Cinchona, the most remarkable is a fine 
epiphyte, resembling Buena and Hillia in the large white salver-shaped odo
riferous flowers ; but the seeds terminate in a long coma, like those of Echites, 
instead of in a short toothed wing, as in those of Buena. ffhe habit of Buena, 
indeed; is so much that of an Apocynea, that, when I gathered (near Tarapoto) 
mv first species of that genus, I was surprised to observe the large interpetiolary 
st1pules, and the inferior ovary. There is also a handsome tree, growing from 
4,000 ·feet upwards, perhaps allied to Liidenbecyia, but with a curious bila
mellate crest. on the apex of each segment- of the corolla. I have previously 
gathered a congener at Tarapoto, and another on Tunguragu~. 'l'wo very fine 
and closely allied species of the tribe Gardeniece, I can refer to no described 
genus. One of them has leaves of immense size, near a yard long, and they 
are aggregated at the apex of a usually simple stem, so as to give it the 
appearance of a palm. The moment I saw it I recollected having observed 
the same, or a very· similar tree, near Sant~rem, where I could never find 
flowers, nor did I meet with it elsewhere on the Amazon. 

Loranthacece, 1.-A Loranthus, with numerous ,s~all yellow sweet-scented 
flowers, growing abunqantly, espeCially on Inga trees. There are many other 
species, but no large·flowered ones. · 

A1'istolochiacet£, I.-Two Aristolochim were seen, but in a barren state. A third 
species, scarcely referrible to Aristolochia, was gathered with young flowers. 
None of the t~ree was seen climbing on the red bark tree. · 

Lobelia cere, 3.-0ne Centropogon and two Sipkocampyli. ·One or two' other 
species of the latter genus were seen. The only Lobetiacea I have seen in the 
piain is Centropogon Surinamensis, which I gathered at the foot of the granitic 
mountain of Imei, at the source of the River Pacimoni. 

ValerianacetZ, 
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Yaletianacece, 1.-A slender twining Valeriano. This genus, absent from the 
plains, begins to be met with in the hills at about 3,000 feet, and extends thence 
to the very snow~line, going through more phase$ in external appearance than 
I know in any other genus. . . 

Compositm, 3.-So long a:::~ I herborised only in the plains, I could never 
understand how Humboldt had assigned so lafge a proportion of equinoctial 
vegetation to Compositce, for, from the mouth of the Amazon to the cataracts of 
the Orinoco and the foot of the Andes, with the exception of a few scandent 
Vernonice and JJfikanim, and of a few herbs on inundated beaches of the rivers, 
the species of Compositce that exist are weeds common· to many parts of tropical 
.America; nor did I meet with more than one arborescent Composita (Vernonia 
polyceplzala, D. C.) in the whole of that immense area. But in ascending the 
Andes, from 1,200 feet upwards, Compasitm increase in num her and variety at 
every step, and include many arborescent species. About midway of the wooded 
region, and especially in places where the trees form scattered groves rather 
than continuous woods, Compositm are ·more abundant _than any other family, 
both as trees and woody twiners, and in the latter form extend nearly to the 
limit of arborescent vegetation, especially as specie.s of the fine genus Mutisia; 
while on the rigid paramos no frutescent plants ascend higher than the Chuqui
raguas and Loticarias ; and as alpine herbs, the Achyrophori, Weneritt, &c.,. 
reach the very snow-line. In the red bark woods Compositrz are plentiful, and 
I should estimate the number of species at near 50. The trees of this order 
are chiefly Vernonice, and they abound. most in deserted clearings. During my 
stay a plot was again brought under cultivation which had remained desert for 
12 years, during which period it had become so densely and equably clad with 
a Vernonia, whose slender white stems had reached a height of 40 feet, that at a 
distance it looked like a plantation. Many of the woody twiners are Composita:, 
chiefly Senecionida:, and as herbaceous or suffruticose twiners there are several 
Milcania:. The young shoots of a species of Mihania bear very large cordate 
leaves, usually white over the veins and purple or violet on the whole under 
surface; but neither it nor the Aristolochia?. are known as " Guaco" to the inha· 
bitants, who are all natives of the open highlands, and have as yet found names 
for few plants in the forest. Among shrubby Compositce I noted some Eupatoria 
and two-Baccharides, but no Barnadesia; nor amon~; herbs any Gnaphalium, 
although on the eastern side of the cordillera the two latter genera descend 
nearly to 3,000 feet. Tessaria legitima, D. C., is abundant by the Rio San An
tonio. I have come on this tree in the roots of the C?rdillera on both sides, by 
all the .streams which have open gravelly or sandy beaches laid under water by 
occasional or periodical tloods .. Near Tarapoto, and by the Pastasa, in the forest 
of Canelos, it grows to a straig.ht little tree of 25 feet, and often forms large con
tinuous beds. It ascellds nearly to 6,000 feet, and descends into the plain, 
following the shores of the Amazon, to a little beyond the Brazilian frontier~ 
where it is diminished to a smaU bush. 

'When I arrived at Limon, a large proportion of the Compositce were in flower, 
but there were so many other and more interesting plants in the same state, 
that when at length I 'could have turned my attention to the Compositre, their 
flowers were mostly already shed, for which reason Compositce are very inade· 
quately represented in my collection. 

Apocynef.P.,' 2.-0ne ;Fesclziera and one Echites. This order rarely ascends up 
out of the hot region in the Andes, and in the temperate region I have seen only 
a single species. 

. Asclepiadem, 4.-All milky twiners. This order, like the preceding, ·has its
principal seat in the hot region, bu't is by no means confined to it ; for two or 
three slender Cynoctona are frequent in the cooler parts of the Andes, trailing: 
over the hedges of cactus and agave. 

Solanaccm, 5.-ln this order, also, my collection contains a very small propor .. 
tion of the species existing in the Red Bark woods. Shrubby Solana are almost 
endless, and two species rise to trees. Two or three species of Cestrurn also occur 
as slender trees . 

Cordiacece, 1.-A Cordia, a stout sarmentose species, which threads about 
among the trees up to a considerable height, though it never actually twines. 
:. 1118. M2 Convolvulacem.-
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Convolvulacere.-T.his order seems confined to a couple of Ipoma:t:I!, both occur
ring very rarely. 

Myrsinea:, 2 (or perhaps 3).-Themostremarkable of all the plants I gathered 
is a Myrsinea, though, as it grows only at from 5,000 to 7,000 feet, it barelv 
touches the frontier of the Red Bark 'region. It is an arbuscule of 8 to 1 o feet 
bearing a coma of large long deep green coriaceous lea\'es, so that without flower it 
bas quite the aspect of a Grias; but above the leaves there is a mass, the size 
of the human· head,. of densely packed panicles and minute flowers, all of the 
same deep red colour. I have not previously seen any Myrsinea at all resem
bling it in habit; but I have examined it sufficiently to. state with confidence 
that it belongl to this order, although pr~bably an undescribed genus. 

· Labiatce, 1.-Betiides the solitary species gathered, there exist two species of 
Hyptis, one of them apparently H. Suaveolens; but this order is always scantily 
represented in the forest. ·In cane-fields at San Antonio 1 saw a &achys with 
small white flowers. 

. Verhenacece, 2.-0ne of them a prickly suffruticose Lantana, threading among 
the bushes up to 18 feet in height; the other a woody twiner, with pretty waxy 
flowers, flesh-coloured externally, but the limb purple within; it is probably a 
Cithare.tylon, allied to C. Scandens, Bentli. (gathered on the Uaupes), though the 
habit is totally different from the arburescent Citharexyla which grow in the 
cooler parts of the Andes. A Duranta was noted at San Antonio. A Staclty
tarplleta, which I take to be S. Jamaicensis, and is known in Peru and Ecuador 
as " Verbeua," seems to follow the steps of man in the cordillera from near the 
plain up to 10,000 feet. At Limon it exists sparingly as a weed. Another 
species. of the bame. genus, with very slender spikes and small lilac flowers, 
abounds in open places. 

Gesneracetr, 17 .-The abundance of this family is one of the distinctive features 
of the Red Bark w.oods. One group, comprising several species, has a woody 
rhizome, creeping up the trees, and a few long sarmentose leafy: branches. The 
leaves of each pair are very unequal, and the smaller one sometimes obsolete ; the 
lar!,!er one is long, lilnce-shaped, and, while the rest of the leaf is green, the apex 
and sometimes part of the margin are stained of a deep red, so as to resemble a 
lance dipped in blood, whence the native name, "punta de lanza.'' The axillary 
flowers are compa,ratively inconspicuous, and they are partially concealed. by large 
red or blood-stained bracts; they seem to vary considerably in structure in the 
different species, but I have scarcely examined them, and cannot, therefore, refer 
these plants with certainty to tpeir proper genus. Another group, whereof two 
species were seen and gathered, has the long tubular corolla snbtended by pinnati
partite sepals, which are so densely beset with stout join!ed hairs as to resemble 
the calyx of a moss-rose, a peculiarity which I do not find noted in any described 
species of this order. · One of the two is a ~mall under-shrub, with the calyx 
and corolla yellow ; the other a slender herbaceous· twiner with a ::;carlet calyx 
and a dull violet corolla. An A.chimenes; with pretty scarlet flowers, abounds 
along the declivities . 

. Bignoniacere; 2.-The one a Bignonia,. with round stems; the other an Amphi
lophium, with 6-gonous stems ; both twiners. Another Bignonia was seen, not 
in flower. I saw no tree of this order, though Tecomce exist both in the plain, 
and in the cool hill forests. I have never seen any climbing Bignoniacece at 
a greater elevation than about 3,500 feet, but they form a large p1·oportion of 
the sca1ident vegetati()n of the hot plains. 

Acanthacece, 9.-This order is tolerably. abundant, and two under-shrubs 
growing about the lower bou~dary of the Bark region bear ;~ikes of la~ge han~
some scarlet flowers, in appearance like those of a Justzcta, but different m 
character. A .lt.fendozia, with woody twining stems and umbels of small white 
verbena.like flowers, grows everywhere. 

Scrophulariacer.e, · 4.-· All humble herbs, two of them species of Herpestes, and .... _ .. 

Of 
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Of Ferns and their allies I gathered the following:-

Equisetum 
Lycopodium 
Selagint::lla 
Polybotrya. . -
Rhipidopteris 
Elaphoglossum ~ 
Lomaria - -
Blechnum- . 

· Xiphopteris 
Gymnopteris 
Tenitis 
Adiantum-

.. 

Hypolepis- - - - -
Pteris (including Litobrochia) 
Meniscium 

Species. 
1 
2 
6 
1 
1 
5 

- ' 2 
1 
1 
1 
3 
6 
.1 

5 
1 

Asplenium (including Callipteris, Di-
plazium, and Oxygonium) - - 21 

Hemidyctium - 1 
Didymochlrena -1 1 
Polypodium ~ 4 
Phegopteris 5 
Goniopteris 2 

Dictyopteris -
Goniophlebium -
Campyloneuron
Niphobolus -
Pleopeltis.
Anapeltis -
Dipteris -
Aspidium
Nephrodium 
Lastrrea -
N ephrolepis 
Davallia -
Cyathea -
Hemitelia
Alsophila
Gleichenia 
Trichomanes 
Hymenophyllum 
Lygodium 

-. 
Species. 

1 
2 
5 
1 
3 
3 
1 
5 
6 

- 11 
3 
2 
1 
1 
4 
1 
4 
5 
1 

Total - - - 131 

From these should be deducted 10 or 12 l'pecies gathered beyond the limits 
of the Red Bark, which will leave (say) 1..20 species. Within those ·limits the 
following ferns were seen, but not gathered, either because they are common 
throughout tropical America, or from the specimens being imperfect: .Azolla 
Magellanica; Equisetum, sp.*; Pteris aquilina, var. caudata; G!Jmnogramme 
calomelanos, and another species of that genus (PI. Exs. 4,153), which grows 
everywhere in the r~ots of the cordillera on· gravelly beaches; Cyclopeltis semi
·cordata, a common fern in the hot and warm regions, wherever there are rocks ; 
a loosely pilose Pteris, in ,·ery ragged condition, gathered previously at Tarapoto 
(Pl. Exs., 4,667); a Dicksonia, of which I saw only young plants and old 
frondless trunks; several species of Elaphoglossum, of which the fertile fronds 
were shrivelled up, having been in perfection in the wet 8eason, and two ot• 
three Hymenopltylla in t.he same state; so that if we make allowance for the few 
species which must have eluded my search, we may safely as~mme that I left at 
least :lO fems ungathered, and the whole number may be taken at 140, that is:, 
of ferns existing in a space not more than four miles long by three-quat•ters of 
a mile ·broad, or of th~ee square miles. Perhap~ few parts of the world possess 
so many species of ferns growing naturally in so small an area . 

• 
Tbe fi '-'e species of tr~e-ferns gathered in fruit all grow in tolerable abundance, 

and one of them, an Alsophila, with a trunk 40 feet high, large stout pale green 
ftonds, and 'exactly opposite pirwre, is perhaps the handsomest tree-fern 1 ever 
saw. The Cyathea l~as almm;t constandy, below its own fronds, a supplementary 
crown of numerous deep green widely arched sterile fronds of a Loma1·ia, among 
which spring vertically the slender pectinate fertile fronds; while the trunk is 
enveloped in a continuous sheath of the s'bft, pale, but clear green foliage of 
Bartrqmia viridissima, C. Miill.;. the whole forming one of those lovely pictures, 
which only those who seek out nature in her remotest recesses are privileged 
to see. 

This Bartramia was in good fruit, but the greater part of the mosses had 
fruited during the rainy season, and the number of species was by no means so 
great as ~me would have suppo!3ed, to see the dense festoons of moss depending 
from old trees. They are in main part composed of two or three species, which 
modern botanists would refer to T·rachypus, of as many Meteoria, and of a 
.Frullania. RILacopilum tomentosum is frequent, as it is all through the roots of 
the cordillera, on both sides ; · and another· Rhacopilum ( R. polythrincium, Ms.) 
grows in some abundance. Orthotricha, common enough in the region of the 

Hill 

• Probably a sterile form of E. Giganteum. By the Rio de 'l'ablas it grows to 12 or even IS 
1eet"high. 
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H!ll Barks, scnrcely ~ee:cend below 6,0?0 feet, and at Limon their place i5 sup
_phecl by },lac1·omztnwn and Sclilothemna, .both very sparingly represented. 
llooheri(£; so abundant and ornamental on the eastern slope of the cord1llera in 
the sarne·latitude and altitude, barely. exist at Limon. ' 

HepaticaJ are rather m~re varied than mosses,. and the. O'en.us Plao·iocllila 
especially, is well represented. Notwithstanding the vast var~ty of pz:uiochil~ 
·I ha·ve gathered on·the Amazon and on the eastern side of the Andes ~f Peru 
and Quito, I still found new forms at Limon~ The favourite site of this genus 
is iri the warm and tempJrate region of the Andes. Lower down the number of 
species diminishes. rapi.dly, and higher up, t9wards the limit of the forest the 
huge masses of rob.ust SendtneraJ~ LepidoziaJ, and. in some places of Frull~nice 
leave little room for the delicAte Plagioclzilte. Lejeuni(£, on the contrary ar~ 
pot country plants. , · · ' 

Of Lichens, the_£oliaceou~ spe~ies are remarkably scarce. Epiphyllous lichens_, 
whose abundance and vanety IS so notable a feature of the veaetation of the 
Amazon,- seem to attain their upper limit in the Red Bark wood:. The trunks 
of the trees are generally too well covered with mosses to leave much room for 
_the development ofcrustaceous lichens. Still' a good many species exist, chiefly 
Graphidece, and. I did not' notice any lichen .on the Red Biuk which does not 
grow .indifferently on other sorts of trees. They present. no peculiarity indicative 
of a tropical country, if I except the occasional occurrence of a red-fruited 
ll'stalia, ·a genus prominent for its abundance and beauty among the epiphlreous 
lichens of the Amazonian plain. There is sometimes an approach to that 
whitening of the trees which was one of the ·first things that ,took my attention 
on the Amazon, ·where one sees trnnks so completely and uniformly invested 
by the shining white crust of lichens (mostly Graphideff) that at a little distance. 
it might be mistaken for. the epiderm. 

: Reserving the important subject of climate to be last discussed, I resume my 
narrative of operations. · 

In the month of July;. two young men at Limon, who were owing money to 
Dr. N eyra, determined to go in search of Bark trees, and I offered to pay them 
liberally if they. should find any seeds or seedling plants for me. TJ1ey returned 
from the fore~;t after an absence of seven days, having seen neither Bark trees nor 
seedlings, and the weather, they said, was too foggy and wet to renew the search 
with any chance of success. Nevertheless, we planned an expedition in quest 
of plants, which Dr. Taylor was to conduct, accompanied by two Indians to 
carry provisions, and a man of Limon to act as guide. But when everything 
was in readiness for their starting, a report reached us< that an Englishman, · 
bringing with him a number of boxes, had arrived l at Ventana.s. On the 
strength of this I immediately sent Dr. Taylor thither with horses, and he had 
the great satisfaction of finding the Englishman to be Mr. Cross. Ventanas, 
however, was so full of soldiery, and was so li'kely to be soon the theatre of a 
conflict (for the opposing army lay eoc~mped only a few leagues lower down 
the river), that· Dt·. Taylor very wisely had the materials for the \Yardian cases. 
rerp.oved about three -hours' journ~y up the river, to a farm called Aguacat<H, 
where they were not likely to be molested. 

Mr. Cross had had all sorts of obstaCles thrown in his way by the forces that 
held the river, and with the greatest difficulty had found men to row .his canoes, 
so that the distance from Guayaquil to Ventanas (which appears so short on the 
·map) had taken him 13 days to tra':'el. He ~nally reached Limon on the 27~h of 
July, looking pale and thin from h1s recent Illness, and from the sleepless mghts 
pa!!lsed on the river, out anxious to set to work immediately. 'Ve had. no young 
plants for him, nor any expectatio~ of obtaining the~, but I wa~ satisfied that 
cuttings would succeed, althoug~ 1t would necessatll.r be a tedwus proces~ to 
root them well. · The owner of tne chacra of Oso.:cahmtu showed me some spngs, 
cut from an old stool of red bark, which he had stuck into the ground by a 
watercourse. four· months pre\·iously, and they. had all rooted well. Mr. Cross 
aho agreed with me that the success of the process was certain, and ·that the 
question was. merely ~.one of .time,. which only. e~perience could. solve .. Af~~r 
reposing. the following day (Sunday), we had a piece of ground fenced in, 3;nd 
:1\.fr. Cross made a pit, and prepared the soil to receive the. cuttings, of which h~ 
put in above a thousand on the 1st of August and followmg days. He after-

. · wards. 
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wards put in a great many more, sut!jecting them .to various modes of treatment; 
and he went round to all the old stools, and put m as many ]ayers fro~n them 
as possible; but only those who have atteml;lted to do any.thing in the forest, 
possessinO' scarcely any of the necessary apphances, and obhged to supply them 
as far as possible from the forest i~self, can l~ave any idea. of the diffi~ulties to be 
surmounted. Glass was the only thmg for whwh we could tind no substitute, and to 
get up to Limen the glasses of the Wardian cases was not to be thought .of, over 
roads so strait and rough, where even the surest footed beast goes on cont.idually 
stumbling. So we made our frames of palm-fronds, onr buckets of bamboos, 
and invented similar contrivances. for other needful articles. The closed com
munication with .Guayaquil was felt to be a sore obstacle, as we might have sent 
thither for canvass and other things requiTed for the plants, and also for a little 
wine and porter for the invalids. . . 

The mornings were always rool and sometimes dull, but at seven o'clock· or 
so, the sun would often come out blazing hot. In the afternoons, when the fo~ 
see~ed to have set in for the day, it would .sometimes clear away for a brief 
space, and admit the scorching rays of the sun. On these occasions, and on the 
days of sustained heat, the only means of keeping th~ plants from withering was 
to give them abundance of water; and then there was the risk, on the other 
lmnd, of their damping off. Water was supplied to the trapiche, for the service 
of the still and for culinary purposes, by a small acequia (canal) carried along 
the hill side from ·the head of a rivulet about a mile off. , \Ve had IJy this means 
generally sufficient water for our plantation, but as the acequia was ill-made and 
protected by no fence, the cattle, roaming about, generally trod and dammed it 
up at least once every day, when the Indians had to seek out and repair the 
damaged spots. But when the supply of water failed just at the moment of one 
of those outbursts <Jf sun, there was no alternative but for all bands to run with 
buckets down to the deep glen, where there was a considerable stream; although 
the steep ascent from it was Yery toilsome. In a few weeks the cuttings began 
to root, and then they were attacked by caterpillars, which also :had to be com
bated. In short, it is impossible. to detail here all the obstacles encountered, and 
which only Mr. Cross's unremitting watchfulness enabled him to surmount . 
. As his labours have been crowned by success, he may perhaps give a separate 
account of them, which will necessarily be fuller and more uccurate than any I 
coul<l furnish. . · . 
. The passage of troops still went on for some days after Mr. Cross's arrival at 

Limon. A good deal of rain had fallen in the upper woody region, .and the· 
roads were horrible. The poor beasts of burden, ill-treated and with their heavy 
loads ill-adjusted, had their backs worn into sores, and many of them sunk under 
their burdens. '\Vher~ver a beast gave in,. there it was turned adrift. In the 
warm forest, maggots soon filled. their sores and ate into their very entrails; so, 
after wandering about for a time, most pitiable objects, they at leno'th nearly all 
died. Between Guaranda and Ventanas not fewer than 300 dead horses and 
mules strewed the track and the adjacent forest, and above 20 carcasses were 
laid within .... nose-shot of our hut. I se\ the Indians to roll them iuto ditches and 
ho1lows, and cover them with branches and earth, but the horrid smell turned 

. their stomachs, and they never half perform~d the task. During the day, whibt 
we were going about, we did not feel ·so much inconvenience, but, when the 
night breeze filled our hut with the vile odour, we found it ·impossible to sleep. 
Now, I S!noked awhile, and ~hen I lay down, cO\·ering my face with a. handker4 

chief wetted with camphorated spirit, but all in vain. When I considered the 
fate of those poor animals, aud still more that of their unfortunate owners, from 
whom they had been taken by force, and who, in losing perhaps their only mule~ 
had no means left of conveying to market the produce of their industry, and 
thereby supporting their families, it will not be wondered at that 1 cul'sed in my 
heart all revolutions. Grave, indeed, must be the motive of complaint, which a 
people can have against its rulers, to justify it in taking up arms to obtain, 
redress.* 

Towards 
' 

• I 'may here relate an incident bearing on the· ~>arne subject. Whilst Dr. Taylor was brin!ring 
• up 1\Ir. Cross from Ventanas, a body of some 800 men, whose commander I had known at Ambato 

arrived from Guaranda. As usual, they bivouacked at Limon, and when I tul'ned out on tb; 
fo}l<>IIVing morn in~, I saw my four Indians prisoners in the hands of the soldiery, and one of them, 
w1th his hands tled behind him and a rope round his body, about to be dr!lggec;l off toward~ 
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Towards the end of July the weather took up, and in a few sunny. clays the 
fruit of the bark trees made visible ad,·ances towards maturity. On the 13lh 
of August I noticed that: the finest capsules were beginning to burst at the base 
and on the following day I had all taken off that seemed ripe, gatherino- the; 
in this way,-an Iudian climbed the tree, and breaking the panicles ge~tly off. . 
let them fall on sheets spread on the ground to receive them, so that the few loos~. 
seeds shake_n out by the fall were not lost.* The capsules were afttlrwards spread 
out to' dry on the same sheets, and the drying occupied from two to ten days. 
The :first seeds were g·athered at Limon on the 14th, and the last on the 29th of 
August. Early in September they were all dry. 

Mr. Cross .sowed, on the 16th of August. eight of the seeds I had gathered· 
one, of them began to ·germinate on the ·fourth ·day, and at the end of a fortnight 
four seeds had pushed their radicle11. On the 6th of September one had the seed 
leaves completely developed, and by the 9th of the same month, or on the 25th 
day afLer sowing, the last of the eight seeds pushed its radicle. One of the seed
~ngs was afterwards lost by an acci~ent, but th~ remainin~ seven formed hea!thy 
l.Jttle plants, and, when embarked at Guayaqml, along with' the rooted cuttmgs.. 
and layers, bid as fair as any of the latter to reach India alive. He had previously 
sown, at Guayaquil, eight Cinchona Sf'eds gathered by m~ in 1859, and which had 
remained nine months in my herbarium ; even of these, four germinated, and the 

. remaining four might possibly have grown also, had they not. been carried off by 
mice. It is, therefor~, elearly proved that well ripened and properly .dried seeds 
do not lose their vitality for a much longer period than their excessive delicacy 
would lead one to suspect. . 

Before gathering the seeds at Limon, I had cast about to see if there were any 
seeds to be bad elsewhere. From Camaron I learnt that the few sboots from old 
stools that existed in the valleys· to the ea~t and north-east of t~at site were all 
far too young to bear fruit; but I ascertained that fruit had been observed in 
the ·Yalley of San Antonio, on a few young trees that still existed there. After 
bringing up Mr. Cross, Dr. Taylor went to Guaranda to purchase provisions, 
and on his return I despatched him to Tabaca.l, a cane-farm belonging to Dr. 
Neyra; about.aleague below San Antonio. Tabacal proved still more unhealthy 
than Limon, and pr. Taylor had scarcely arrived there .when he was taken ill, 
had to bleed himself, and finally to go to Riobamba in quest of remedies. t On.. 
his return the capsules were still green, .and, as there was rea:mn to fear they 
might faH off without ripening, he went over to Limon to consult with me. 
The result of our consultation was that he should remain at ·Limon_ to assist. 
Mr~ Cross, and that I should go to Tabacal, whither I accordingly proceeded on 
the 12th and 13th of September. The distance is really very short, perhaps not 
more than 12 or 15. miles in a direct line; but there is no 

1
fOad thither unless by 

way of Guarauda, which would take four days. I foll~wed the route already 
taken 

V entanas. Among tl1e beasts of burden ·which accomp~nied the troops, this poor fellow had 
recognised his own mule,- his only mule,-as dear' to Mm •. as Sancho's ass was to Sancho, and, 

. with the aid of his companions, had contrived to ab,:tract it during the night, and hide it away in 
the forest.. In the morning the mule was missed, and my Indians were immediately denounced as 
the delinquents, for they ha.d been ·seen hamlling the mule. the previou.; evening. I confess my 
indignation was at that moment at tl1e boiling point, and I wished for a hundred "Rifle Volunteers,•· 
to put the whole disorderly rabble to rout. HcJwevcr, I had given up half my dormitory to the: 
colonel, and had treated him with as much hospitulity as lay in my power, so that I had some right 
to expect he would not deny any request of mine; and, accordit'Jgly, after a short parley with him, 
be ordered the Indians to be released. Thus I kept my Indians, an<l the Indian kept his mule~ 
which was all we wanted. · 

*This process was not unattended with risk to the Indian, on account of the brittleness of tl11~· 
branches of the Bark tree. One small tree had had so much bark stripped off near the rooL that it 
was much decayed at that{art, and bPgan to crack when the Indian attempted to climb it; so, with 
the conli'cnt of the owner, had it cut down to obtain the few good capsules it bore. It was one of 
four shoots from a lar~e old stool, the other three shoots having been previously cut down. Its. 
entire length was 33 feet, and to first branch 18 feet; circumference near base, 12 inches; bark 
cracked longitudinally, scarcely transver8ely; rings too obscu1·e to be counte::d. 

t A bout the end of Augu~t, whilst Dr. Taylor was at Tabacal, seven cascarilleroF, who l1ad 
obtained leave of temporary abse::nce from military service, came to J,imon, und started f.Jr the IIi lis, 
between the valley of Chasuan and that of'l'ablas. They were absent 14 days, during which time 
they found but three Bark trees, the largest of which they calculated might yield three quintals of 
dry bark; they did not sec seeds on any of them, nor had they fallen in with any young plant~. 
They ougl1t to have gone again to get the bark, but what with the wu.r which still contirmcd to. 
rage, and the rainy weather '~hich set in at the end of September, the trees were left tv stand •Jntil 
anotLer year. 
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taken by Dr. Taylor, namely, along the path to Guaranda a::~ _f~r as ·the crest of 
the first ridO'e and thence down to some cane-farms on the Rto de Tablas, con
siderably Io~,·~r than the place where we had bivouacked in the tnonth of June. 
Thus far there was some sort of track, but from Tablas to Tabaca.I, acro'3s the 
high ridge separating. the two vaJleys, there had been pone until Dr. Taylor 
opened one wtth the a1d of an lnd1an. So far as I could Jlldge from the vegeta· 
tion Tablas is about 5,000 feet high. Cinchona magnifolia grows abundantly, 
anci'extends some wav further up the valley; and at half a league further down, 
I saw two trees of C. ·succirubra, but both unfertile. . 

The farm of Tabacal is at a height of 2,403 feet above .. the sea. The valley of 
San Antonio opens out there into a broad basin (evidently once a lake), but again 
contracts abqut a mile lower down, between cliffs of the same trachyte and fer
ruginous sandstone as exist at Limon. At the upper end of the ba~in, a mile 
and a half from the farm-house, the road from Guayaquil to Guaranda leaves the 
bank of the river and ascends the steep cuesta of San Antonio, whose foot is 
about 2,500 feet above the sea. coinciding remarkably with the height of the foot 
of the cuesta of Limon.' The river is from five to ten yards wide, nnd about 
three feet deep, but three or four feet deeper in the rainy season~ when the broad 
beaches, strewed with blocks and rounded fragments of granite, are inundated. 
Along the beaches extend straggling thickets of a Myrica, a PJidium, :Jfuntingia 
Calaburu, Tessaria legitima, and several other trees and shrubs indicated in the 
foregoing enumeration. In little pools float a Oallitriche, an Azolla, and a 
Riccia. On stones in the stream itself the scorched remains of Podostemece were 
abundant. 

The Red Bark tree grows here and there in the valley, beyond the beaches, 
and up the cuesta to above the church of San Antonio. • The ground is every
where stony, and both the site and climate are evidently less favourable than at 
Limon, for the Bark trees are 111ore stunted and the ti·uits much more back
ward. There is a penetrating coolness in the wind at Tabacal and San Antonio, 
which the indications of the thermometer do not explain, though its effects are 
sensible enough, not only on man, but on other apima]s and on plants. Agues 
and slow-continued fevers prevail throughout the year, but especially hi the 
rainy season. There arid scarcely any cockroaches or house-flies at Tabacal, nor 
did I see or hear in the adjact>nt woods any monkeys, parrots, or toucans. A 
good many of the capsules of the Red Bark had dried up while still unripe, and 
of those which had ripened some had burst open during the few days that inter .. 
vened between Dr; Taylor's leaving Tabacal and my arriving t.het·e; but happily 
very few seeds were shed, and in gathering the capsules I profited by my expe .. 
rience at Limon, that the seeds rarely fell out for two or three days afte1· the 
capsules burst, and that •the latter closed up again with the dews of night. t So 
by gathering the capsules. at daybreak not a seed fell out, nor was there any need 
for the precaution (which, however, I still observed) of extending· sheets whereon 
to receive the capsules when thrown down from the trees. I took off the first 
capsules at San Antonio on the 14th, and the last on the 19th of September. 
. 1 had now gathered about 2,500 well-grown capsules (without enumerating 
many smaller ones), namely, 2,000 from ten trees at Limon, and .500 from five 
tree.:; at San Antonio. Good capsules contaip 40 seeds each; in some 1 have 
counted 42; so that I' calculated I had (in round numbers) at least 100,000 
wel~-ripened and well-dried seeds. Some small turgid (almost globose) capsules 
contained only from two to fop.r seeds, as large and· ripe as auv in the largest 
capsules, while other capsules of the ordinary length, but slender;· proved to con
tain only abortive seeds, and were accordingly rejected in the drying. Had the 
month of July been as sunny as it is said usually to be, many more capsules 

, ~ould doubtless have l'ipened; as it was, only about one flower in teu produced 
r1pe seeds. 

I had scarcely finished drying my Reeds at Tabacal, when I received the wel
come intelligen-ce that the army of General ]!'lures had obtained possession of 

Guayaquil, 

~ <!f t~e on~e large village of San Antonio nothing now remains but the church, and the few 
ex1stmg Inhabitants of the parish are scattered about in farms. 
• t ~he placentas generally fall out along with the seeds, but they are rarely ejected by the 
burstmg of ~he capsule. The old empty capsules continue to hang on, sometimes, until the trees 
blossom agam. 
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Guayaquil,. and that the communication between the coast .and the interior was 
·re-opened. ;. I therefore rel'olved to proceed to, Guayaquil, and despatch from 
thence a portion of my seeds by. tbe fir.st opportunity. . 
. I started. from Tabaca.I on. 28th .September. The road thence to Guayaquil 

follows .the right bank of the river, as far as to where the latter is confined to a 
deep chasm (to·a\·oid which. smne rough ground has·to be climbed), and then 
crosses to, the left hank. The descent is really very gradual, but seems more 
pteep than .it.reallyis, because 1he ri':er tosses and foams among the burre stones 
which impede its course. .,As , we descended~ it was interestinO'. to ~ark the 
gradual transition to the vegetation of the hot region. Legn~nous trees so 
scarce in .the hills, began to. be.· f~equ~nt. A bombaceous tree ( Clw1'isi(!J, ~p.) 
here and there adorned the forest with .Its numerous purple flowers. Cinclwna 
magnifolia was huddiug for .flower; it accompanied me to within 1,000 feet of 
the plain. .Enormous f4,rs, with a long cone of ex.serted 1·oots, strdddled over 
the decayed remains..,:or often .on1y over the site of the tree which had sened to 
support them in their infancy, and which they .had strangled to death. after 
establishing for themselves a separdte existence. · 

.At about 1,500. feet elevation, I met a llfyristica, which by the leaves I could 
not distinguish from that form of lJ1. sebifera, which .. has been ca1led ../I.J. .. lffEsa 
by Poeppig~ and wlli_ch grows about Tarapoto, at the same altitude. . A little 
lower l<lown I :Saw the first Neea, and near it a Vismia, . not one of those weedy 
species diffused throughout tropical America, but a handsome tree, resembling 
V. uvuiifera (from the Casiqu~iare) •. These three genera seem rarely to ascend 
above the hot region. · · . : 

Five leagues below Tabacal the road again passes by a broad pebbly ford, to 
the right· bank at Pozuelos, where we drew up for the ni~ht, thoroughly wetted 
by a soaking shower, which had accompanied us for the last" hour and a hitlf. 
Pozuelos is a miserable little bamboo village, .but notable for its extensive 
orangeries, which produce the .finest fruit in Ecuador. Here the valley opens 
out wide. and by an almost .imperceptible descent mingles gradually with the 
plain. The rivet becomes muddy, still, and tolerably dtep, much like the 'Vharfe 
at. Tadcaster. The. fegetation .is now unmistakeably tropical, and there is as 
noble forest aro4nd Pozuelos as I have anywhere seen. Palms are far less varierl 
than on the Amazon, but the Attalea above-mentioned grows immensely tall and 
stout. Art Astrocaryum, ·whose clustered trunks are perfect cllevau.L·-de-jiise, 
from the· long fiat prickles with which they are beset, is ,·ery frequent. },fimostB 
are abundant, and so are papilionaceous twiners, among which I noted an Ecas
tapkgllum. The beautiful arborescent Passiflora (A.strophea) grows far larger 
than at San Antouio, and I could not help now and then stopping my horse 
under its stems, which here and there bent gracefully C)\'er our path, to admire 
the large pendulous glaucotu; lea\·es and the cluster~ of white flowers; hut I 
sought in vain for rjpe berries .. · In marshy places there are beds of rank ferns 
(LastrfEm a.nd Diplazia), and in pools an .Eichh01·nia and a Pontederia. The 
common \veeds of hot countries be~in to app~r, such as Asclepias curassavica 
and Tiaridium I11dic:um, t.Le latter of Which I had not seen since leaving the 
Amazon. 

A few leagues below Pozuelos the forest gets gradually lower, until at length 
we emerge on broad t::avannahs covered with gamalote, in which there are only 
scattered tret's or distant groves of CratO!Va tapioides and a Cochlospermum, and 
along the streams dense entangled thickets. M_ultitudes of fine sleek hor5es 
roam over the savannaus, but the few cows that are to be seen are Vt~ry lean, 
the foliage, ()f the gamalote being too harsh for them, although not for the 
horses.. . · 

Bodegas, which we reached towards night of the 29th, is a small town at the 
confluence of the river of Bodegas (or Babahoyo) with that of Ventar.as (or 
CaracoJ); their united waters constituting what most foreigners consider the river 
of Guayaquil, though the natives call it merely the Rio Grande, and limit the 
name " Ria • de Guayaquil,. to the estuary, from the mouth of the river Daule 
(just aho\·erbecity) down to 1he ocean. In the rainy season, the site Qf BoJegas 
is a large lake, and only the upper storeJS of the houses ure inhabitable, the lower 
storeys being deep under water. The communication with Guayaquil (dis~ant 

. 45 m1les) · 

----------~--------------------------------------------~~ 
* "Ria" corresponds to '" flumen," as "rio'' to·" fluvium," 
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45 miles) is maintained .by means:·of a small steamet;, b~tl it had been 'hirt~I'by
the Go,·ernment . for the· conveya11ce :of troops,· and· its _mo·vements were· very 
uncertain.. I was detained until October 6th, awaiting its arrival. at Bodegas, 
and about midnight of· the same day I reached. GuayaquiL. · · · · · · 
. I fuund Guayaquil in some confusion, and crowded wit.h people ; besides· the 
number of troops that still occupied it, there was so great an influx of visitors 
from the interior and from foreign ports, on occoant of the ret1ewal of' the com
merce, which had be~n, long suspended, that I '\vith great difficulty founrl a 
lodging. 1 then immediately set .to work to pack ~p my seeds, ~nd to draw 
up a brief repott, to accompany parcels· of them whtch l had been mstructed to 
forward to the Roy~.tl· Gardens at Kew, and to Jamaica. These I despatched by 
the steamer for Panama on the 14th of the same month. · ·' 

Before I left. Tabacal a note from Mr. Cross, brought hy one· of the Indians, 
informed me that all was going on well, but he could still give no, definite opinion 
asto how long the plants would take· to become strong enough to travel. I there ... 
fore waitl:'d as patiently as I could for further news from him, which was rather. dif
ficult to obtain, as there were no means of communicating with Limon, except 
by V~-ay of Guaranda. I ·was so cramped for room that 1 ·could not open out 
and arrange the driEd plants I had brought with me ; and as this was almost 
the only occupation. in which I could have employed myself, 1 soon grew heartily 
sick of Guayaquil, although the place is. lively enougf1, not only from a good 
deal of t~affic concentrated in a small space, but from almost daily fires (to 
which the "frail materials of which the houses are constructed render it eon
sta.ntly liable), from frequent earthquakes, and from occasional revolutions .. On 
one dayt the 12th of October,. we had four earthquake shocks, and along the 
coast,. as at Manta, seven shocks were felt the same day. A violent shock at 
2 p.m., of October 26th, shook a good deal of plaster from the walls. It is, 
however, wonderful to see how far these wooden houses will bend over and 
rise up again. At length, in November, I heard from my corhpanions in the 
forest, that hy the: end of the month they calculated the plants would ·be suf
ficiently rooted to travel. I therefore resolved to proceed to Aguacatai, so as to 
have the 'Vardian cases put: together, and a raft constructed there in readiness 
to 1·eceive the: plants. · · ' 

On November 24th I proceeded. to Bodega~. There was then no pbstacle to 
the navigation of the river,. but as; almost everybody was· going to a feast in a 
ndghbouring village,. 1 had nmch difficulty the following day in procuri·ng a; 
canoe and a couple of meu ·to take· me up to Aguacatal, where I arrived at 
3 p.m. of the 27th. 

For two nights previous to my leaving Guayaquil slight showers had fallen, 
hut in the forests, in· the roots o:f the Cordillera, a good deat of rain had already 
fa:llen, and the 1·ivers we1e rising~ The flow of the tide extended to only half 
a league above Bodegas, though in the height of summer it reaches halfway 
to Ventat·las, ()Jf' nfarly to the point where the mud on the beaches Legins to be 
mixed with. small . pebbles. Between Ventanas and Aguatacal there are two· 

. short rapids over. gtavel, and a:scending'stm higher the stones become gradually 
larger and more numerous-, though the river is still of considerable volume, and 
sufficiently open to admit of l>eing navigated. by large rafts. From about five 
leagues below Ven tanas upwards, there is no: more savannah, and there are fine 
cacao plantations along the riverside, but by no mearis continuously. · Aguacatal 
~onsists chiefly of one large farm-house, and of several smaller ones scattered 
along the bank, so that there is quite a little colony, a:nd, singularly enc.mgh, nearly 
all the inhabitants are descendants of two Chinese, brought hither from 1\ianil'la 
in the time of the Spaniards. Their industry is almost limited to the cultiva- · 
tion of cacao, and of a small proportion. of coffee, Lut their thriftier habits enaLle 
them to live much more comfortably tnan the lazy descendants. of liberated 
Africans, who constitute the majority of the squatters in the plain.. Tl1e mate·· 
rials for· the cases had been deposited at the fann-hous·e, where I accordingly 
took up. my residence, and· from wf10se· owner, Don Matias de Ia' Crtiz (son of 
one of the af'ore.mentioned Chmese), I :rreceived great kindness and. assistance .. 
At Ventanas I found a negro carpenter to aid me in putting the cases together,. 
but he was. used. t0· only rough work, and to nails of the larges1! calibre, SO' that 

• if I had' not put in most of the n.ail's with my own hands, the cases would have 
been,, split in pieces. This taskoccupied me two days,. and I then cas~. ab.o.u~ tor 
a raft. Hands were scarce, and. l found that to eu.t down the needful Lalsa ttees 
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and bamhoos, and dreg· them to the beacl1, would be a work of some time· and 
· expense; so, by Don Matias's advice, I bought of an old negro, who lived a lonO. 

way higher· up the rive1', a raft he had just completed, with the intention ;f 
selling or hiring it to some one who had cacao to take to Guayaquil. The usual 
price was 100 dollars (w~ich i~cluded the pay and keep of the raftsmen on the 
voyage),· but on my representation that. my cargo would be less trouble to him 
than cacao, he agreed to let 'me have the raft for 90 dollars. 
. Rafts for ~onveying cacao to Guayaquil are denominated according to the 
number of cargas (or loads) they are made to carry. A carga of cacao is 90 Ibs. 
weight at the farm, but on reaching Guayaquil the Church puts. in its de~i~ating 
hand, and reduces the carga to 81 lbs; Hence a Balsa de czen cargas 1s one 
made to carry 9,000 lbs. of cacao, and similarly of a balsa of 200 or 400 cargas 

. which last is the largest size that can navigate the 'river Ventanas. The 1·aft i 
purchased was of 2_50 cargas, and it proved of exactly the dimensions we needed 

. for accommodating the plant-cases, and giving us space for cooking and sleeping. 
It was composed of 12 trunks of raft-wood, 63 to 66 feet long; and about a foot 

_in diameter, ranged longitudinally, so as to occupy a width of 15 feet, and kept 
in their places· by five· shorter pieces tied transversely and widely apart, extending 
nearly to the root end of the trunks, but ]eaving a considerable space free 
towards their point; for the convenience of working the raft. The five cross 

·pieces were covered wilh bamboo planking, so as to form a floor 36 feet long~ by 
101 feet broad, which was fencedround with rails to a height of tbree feet, and 

·the ~hole roofed O\'er and thatche(l with leaves of Maranta Vijao. For carrying 
car.ao, the. fence has t.o be lined with bamboo boards, so as to form, with the 

'flooring, a sort of large bin. The rope used in .binding together the constituent 
·parts of the raft was the twining stem of a Bignonia, nearly terete, but marked 
by four raised lines, overlyipg four deep grooves in the substance of the stem, 
and alternating with four shallower grooves. When the stem is twisted to enable 
it to be tied, it split::; lengthwise along those grooves into eight strips, which, 
bowever, still pull together, and offer very great resistance to transverse 
fracture.* · · - . · 

The cases were all in readiness, and the raft brought down the river and 
moored 'in front o~ the farm-house, but Mr. Cross did not arrive with the plants 
until the 13th of December. Some difficulty had been experienced in procurin()' 
the requisite number of beastB of burden, and the making of cylindrical basket~ 

. to contain the plants had proveq a tedious task; besides that, the tying up each 
plant in wet moss, and the packing them in the baskets, weTe delicate operations, 
which Mr. Cross could trust to no hands but his own. There had been not a 
few falls on the way,.and solne of the baskets had got :~;>artially crushed by the 
wilfulness of the hull'S in running through the bush; but the greater part of tbe 
plants turned out wonderfully fresh. We had the case~ taken down to the raft, 

. and Don Matias. lent us a couple of men to carry. thither the earth, sand, and 
dead leaves necessary fo:~:" making the soil to put in the cases. Mr. Cross put as 

. mariy plants into· the cases as he could possibly'find room for, and only rejected 
afew that were so much injured by their journey from Limon that they were 

\. not likely to survive the voyage to India, the whole number put in being 637. 
As· we might expect some rough trcfatment 6? the descent to Guayaquil, we ~id 
not venture to pnt on the glasses, but in their stead'. stretched moistened strips 
of calico over the cases, which seemed tp answer admirably. As Mr. Cross 
wisherl the plants to be firmly established in their .new residence before moving. 
them from Aguacatal, I determi11ed to delay our departure until the latest possible 

moment; 

* I have long known that the strongest of all lianas are Bignonias, and I have many times 
trusted my life and goods to their strength. In the "malos pasos" of the Huallaga, canoes are 
dragged up the most dangerous places by means of from one to four stems of Bignonia, accordin~ 
to the size of the canoe and the weight of its cargo. I have never known the lianas to break, and 
as I have sat in my canoe, anxiously watching its slow upward progress, my only care was that the 
lianas were securely fastened to the prow, or lest the sudden bursting of a whirlpool beneath the 
canoe should tear them from the hands of the Indians, as they with difficulty held their way along 
the rocky shore. · 

In the Guavaquil diAtrict, as on the Amazon, the aerial roots of various .Aroidece and Carludovicce 
are the common substitutes for string, but Big;oonia stems are always preferred, wherever strength, 
is essential. or all the Aroideous roots, the strongest seem to be those of the curious genus 
Heteropsis (Timbotidca of the Amazon, Tamshi of Maynas). At Limon and San Antonio, as 
already mentioned, the trie:onous stems of a Paullinia supply the place of string. 
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moment; that is to say, so as to reach Guayaquil and fasten up the cases before 
the arrival of the steamer of the 28th. · :· · · ! · • • 

During my stay at Aauacatal, I made a small collection of plants, and copious 
notes on the character 

0

0f the vegetation ; but although a· comparison of the 
latter made at the mouth of the Chasu~n, and perhaps .not 150 feet above the 
sea-level, with those made higher· up the same stream, in the region of the Red 
Bark, could not fail to be interesting, I omit them here, in order not to 
swell out further this report, already of an inordinate,Iength. Two facts 
onlv I will mention~lst, on the broad stony beach at Aguacatal, Salix Hum
holdtiana, Adenaria purpurata, and Tessaria legitima grew together in such 
abundance that I could almost fancy myself still on the Amazon, about the mouth 
of the Huallaga, where those three plants grew together in precisely the same 
way; 2nd, in the woods behind Aguacatal I saw a few young trees of the Jeve, 
or india-rubber· tree, which formerly abounded throughout the upper part of 
the Guayaquilian plain, but bas now become very scarce from the barbarous 
custom of' cutting down the trees to obtain the milk, instead of tapping· them, as 
in Drazil. From the accounts previously given to me of this tree, I was prepared 
to find it something very different from the Siphonice of the Amazon, and a sight 
of it showed at once that it was an Artocarpea. It is said to grow to an immense 
tree, but the largest specimen I saw did not exceed 60 feet, and it had on it 
female flowers and fruit. In habit and in the structure of the involucres, it reminds 
me most of Naucleopsis. From Brosimum it is distinct enough by the multiflorous 
receptacles, but it should be- compared ·to Aublet's Perehea.* The milk is 
nau~eous, not sweet-tasted as in Siphonia, and it contains only 30 per cent. of pure 
caoutchouc. Whether from some peculiarity in the chemical constitution of 
the milk, or whether the same thing would take place with the Siphonim, I know 
not, but it is a singular fact, that if taken up the Andes immediatc:-ly after being 
collected it does not coagulate there. Senor Cordovez, who has an india-rubber 
manufactory at Ambato, keeps the milk of the Jl:ve in hide vats in an open 
corridor, where it retains its fluidity for two months at the least. . 

After my ~mival at Aguacatal the weather wa~ occasionally showery, but the 
rains were eTidently heavier towards the source of the river, which would sud~ 
denly rise several feet, and then rapidly lower again; so that we had to watch 
our raft night and day, lest on the one hand it sho~ld be carried away by the 
floods or the onslaughts of driftwood, or on the other hand should be left high 
and dry by the sudden receding of the waters. At 11 P.M. of December 22d, 
lieavy rain came on at Aguacatal, and did not cease until 9 A,l\I, of the following 
day, when the river had risen much, and continued rising tht·ough the day; 
the next night still heavier rain fell, clearing off at about 8 A.llr. of the 24th, 
which was the day fixed for startin.g on our voyage. Our raft~men were three 
in number, as far as to Borlegas, but thence to Guay;:l.quil, where the river is 
wider, and is therefore not subject to sudden rises and falls, we needed only two. 
As soon as the rain ceased, we got the glasses of the cases put on board, and~ when 
our raftsmen had taken their la~t "trago '' with their friends, and said their )ar;t 
"Adios,'! (always a leng~hy process) we left Aguacatal; Don Matias, at parting, 
foretelling us a Rpeedy but perilous voyage. 

The oars used in navigating these rafts are merely bamboos, about 20 feet 
• long, 

• Desirous ofleaving the analysis of the Bowers and fruits to better hands, I have not yet e.'IC· 
.amined them; but I add here my dotes made from the living plant, which, along with my specimens, 
may enable tlte genus and species to be correctly determined:-

Arhor 60-100 pedali8, ramis primariis secundariii•qne subconfertis, angulum acutum adscen
den.tibus, pinnatim ramulosis. G_ortex caudJcis subsulcata, ram~l~rum ci.catrici?!l9' stipularum 
obhque annulata. llamulorum apJCe crescentmm pars novella dJstiChe fohosa p1hs breviusculis 
ferrug~neis pilosa. Succus turbide lactens copiosus sapore amaro-acrido. • 

Folia cujusgue ramuli sub 1 o, petiolo brevi ~-t unciali piloso, media 1 I! x 5f unc. (inferiora 
sens.im mino~a) elongato·o~longa acute.apiculata basi profund! C~)J·data, denti~u~a!a, dentibus singulis 
fascJculnm pdorum gerent1bus, subcor1acea, supra sparse stngillosa ]rete vmdia, subtus pallidiora 
ad venas elevato-reticulatas fcrrugineo-pilosa ; ve?lt:B primarire sub 20-jugre angnlo 80° e costa 
egredientes, sensim sursum curvatre, prope marginem subito arcuato-anostomosantes; venre inter· 
medim sub-quatemre mox cum venis secundariis crebriusculis obliquis anostomosantes. 

Stipula1 2~ X 1 i unc. amplexanti-convolutivre tenues pallidm pilosm deciduissimre, venis 20 
longitudinalibus a basi ad apicem usque percursre. 
· Receptacula ad axillas foliorum annotinorum (srepius jam decisorum) sessilia, · solitaria, ·ad 
Anonarum fructus instar squamosa, diametro semunciali, fructu aucta. 

Jiructus baccati in massam fere hemisphrericam concreti, aurantiaci miniative, in1:1ipidi.. • 
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long,. half theirthi,ckness being cut away for· about a yard at the·outer end, so as 
to form a sort of s~oop. Two oars were fixed in the prow, and a third oar in 

. the stern~ the. latter. being· worked by the old. black who bad sold me the rn.ft. 
The ·river had risen ahno~t to i~s win:ter le.vel, and we gwept along rapidly. At 
2 P.M. we were already e1ght leagues awa.1 frDm Aguacatal, near a site called 
Catarama,' below which the river is narrowed in some places to 30 yards, and 
the. navigabl~· d1anne~ is further .straitened by_ the trees ( ch~efly spec~es of· Inga), 
wl:nch h~n g far over the· water~ A.du t() this. that the rtver ran l1ke a sluice; 
and that. the, tlirns "·ere frequent and. abrupt, and it will be seen how difficult it 
was to maintain our. clumsy ·cra£t always in the. mid-stream .. Although the men 
tugged lilard at their oars·;. they could not s~ve us from being: frequently brushed, 
by the tree~;; and at length, ala sharp turn, the raft went dead on, and through 
a mass of branches and twiners that hWig over to the middle of the river. The. 
effect was tremep:dous; the heavy cases were hoisted up and dashed t~o-ainst 
each other; the r.oof of our- cabin smashed in.; and the old. pilot \vas for 

0 
some 

moments sa.compietely involved io the branches and the wreck of the roof, that 
I expected nothing- but. that he had been carried away. He held on, however, 
and at last· emerged, panting and perspiring, but with no further injury than a 
smart flogging· f1:om the· twigs, wpi.eh,. indeed,. none of us entirely escaped~ There 

• have been instances on this .. river of a man being hooked up bodily· by the 
. formidable .Uncar~a· Gui"amensis-, and suspended iri mid-air, whilst the raft passed 
from under him . 
. . Our deck no\v presented a lamentable sight, but we had little time fo: ascer

tainjng· the amount of damage, as at. every tu:cn a ~imilar peril awaited us. We, 
in fact, twice again ran into the bush, not quite so violently as before, but each 
time addiNg to the damage already sustained. We had calculated on reachino· 
Ca1·acol that day,. and might still have done so before nightfall~ but that there wer~ 
some bad turns ahead,. which, as· the men were already much fatigued,. we could 
not expect to pass without. very great risk; so at 4 u P.M. we broug·ht to, 
with some ui~culty, at a place· wher.e the bank was free from trees, and made 
fast for ,the.night. We then. set to·work to dear away: the wreck of sticks and 
leaves which strewed. the raft, and to repair the roof, which was completed by 
moonlight~ The eases l1ad received. only a few slight cracks, and had none 
of them turned over,. but tiD.e·leaves of the precious plants were sorely maltreated. 
The night was; fortunately dry,. bu.t we: slept little, for if the river. had gone down 
mRch itll the· night .there was. great danger of part of the bank falling in and 
swamping the raft, and at every bit of loose earth that: fell,. I turned out to see 
if any more: considerable; fall. was to· be apprehended.. The river, however, 
remained stationary, and early· in the morning .we resumed our voyage, Mr. 
Cross lending the aid of his .strong arms to~ the stern oar.. (As far as Caracol the 
river continued narrow and winding,. and at various points we barely cleared 
the. bushes,. but. nothing more serious happened to us than the loss of' a few loose 
cloths, whieh: were· hooked. up by a: pendulousmass of the Uncaria. From Caracol 
downwarcl.s tbe river- grew wider, and the banks were less overhung .with wood, 
sG that we went. on with more. security.. We· passed Bodegas a little after noon; 
and continued on down the river of GuayaquiL Soon after· nightfall we had 
got as: far as to where the influence of tl1e tide was stiH felt, and as it was ebbing, 
we profited by it to hold on our way(' until two o'clock of the following rooming, 
when the flood tide obiiged us tQ. lay by. Thenceforward. we got on slowly, on 
account. of. having: to· wait between tides; but we reached Guayaquil at noon, on 
the 27th, with'Out any further· accident; and I immediately went on shore·. 
and sought out a carpenter,, to· assist Mr. Cross in nailing laths over the soil' and 
iri. fixing, on th.a sashes.. By 5 P, lit: .. of the 28th ev.erything was completed.. The 
plants,. thanks- to· Mr. Cross's tender care of them, bo-re· scarcely any traces of the 
rough tre9;tmen~ th.ey bad und~rgone in their descent from Limon, and in their 
T~te_voyage fro~ Agu~c:"tai, and t~e oniythfng, against them ~as tnat they were. 
growing too r1:1ptdly, owmg ta the mcreased temperature to nduch they hadlately 
been subjecte1L \Ve had the cases pnt on board a launch and conveyed along
side· the mole,. to .oe· in. readiness for embarking· on the steamer· whiCh was 
e:x:pe~ted .that night. . · . • . · . . . , .. 

The steamer we were awattmg usually entered GuayaqUJ~ on. her way from 
Pana~ sou~ward~ at 6 to s. P~M. of the 28th of each montn, and 1 after· taking 
on board: the mails, &c., sail'ed· again before. daybreak. At Payta sne left tl1at
part of her cargo destined' for Panama, to be picked· up by a steamer from Lima, 

' wliroh 
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which passed Payta on the 1st of the month, en route for Panama, but· did not 
touch at Guayaquil. However, the Panama steamer did not come in until the 
uight of the 31st, all too late to catch the Lima steamer at Payta, having. been 
tdeta.ined at P.an.."lma (as we :afterwards Jearnt) four days, awaiting the overdue 
Atlantic mails. On the 30th a large goods steamet came in, whi:ch goes t~ aud . 
fro between Lima and Guayaquil. She was not to sail again until the 2d of 
January, and the plants, if sent by l1er, would luve to remain at Payta until the 
13th or 14th, i.vhen another steamer should pass from Lima to Panama; but, as 
there was no. alternative, we had them put on board. her, and cummodiously 

·arranged on the poop-deck. I then took leave .of 1\!r. Cross and the plants, 
satisfied tha.t ro long as they were und-er his care, they were likely t.o go on 
prosperously, and having done all I could on my part to conduct the enterprise 
to a succt•ssful issue. During its performance, all engaged in it ~ad .run frequen~ 
risl\ of life and limb'.; 'but. a far· greater source of auxiety to me were the 
contretemps (a few only of which have been .indicated in the preceding pages) 
that every now and then threatened to bring our work to nought. It 'is difficult 
for those wbo live in a country of' peace and plenty, but above all of good roads, 
to appreciate the obstacles that beset all undertakings in c01;mtries where none of 
those bl~s~ings .exist. .Most fervently ·do I desire that the experiment of' forming 
plantations of cinchonas in the East Indian possessions of the British Crown 
may be successfuL 1 have seen enough of collecting· the products of the forest 
to convince me, that whatever vegetable .mbstance is needful to man, he must ulti
mately cultivate the plant p1·oduc-ing it.. \Vhilst the demand for such. precious . 
substances as ·Peruvian bark, sarsaparilla, caoutchouc, &c. must necessarily go 
·on increasing, the Fupply yield eel· by the forest will decrease, and ultimately fail. 
My operations in the Red Bark woods bave only partially opened the eyes of the 
Ecuatoreans to this fact, but have h1 a Jtigh degree excited their jealousy, at the 
prospect. of <mother nation participating in the possession of a treasure which they 
Ju1ve not known 'how to preserve fro.m deterioration and proximate destruction, 
but which, with a little foresight, might have been rendered an· endless source of 
wealth to their country. The proof of this jealousy may be .o::een in the following 
extracts from a decree promulgated ~y the Con\'ention of Ecuador, under date 
1st ltiay 1861.:-:-· · · 

"THE NATIONAL CoNVENTION oF EcuADOR considering,-

" 1. That .only three Americam nations possess in their forests the precio~s 
quina tree: 

" 2. That tlus ter1·itorial weahh, having been' at the mercy of all kinds of 
Especulations, has fallen into .disrepute, aud that those who work on it are laying 
wa!'te the quina-bear1rig forests, both those belonging to the nation and those 
which are private prope~ty, without any-profit either to the latter or to the 1rublic 
treasury,- " Decrees: 

" Art. 1. The Executive,shall,orda.in the necessary regulations to compel those 
who ·cut down quina trees to plant, at"ound ,each tree cut down, six plants or 
shoots ·of the same sort. 

"Art. 2. It shall also forbid every person, whether nati,.e or foreigner, to make 
collections of plants, cuttings, or seeds of qdina trees, and shall take the neces
mry precautions to prevent those articles from passing the ports and frontiers 
of the TepubUc; and on those who break this {lecree shall· impose the penalties 
of confiscatic>n of the Faid articles, and of a fine of 100 dollars for every plant or 
cutting, and for every drachm of seed found in their possession." 

These are the most important provisions of the d~cree. Another article pro
poses invitrg the other two quina-producing nation~, Bolivia and !\ ew Granada 
~forgetting or not .knowing that quina exi~ts also in Peru)., to unite with them 

· 1.n the prohibition; anll other articles forbid the exportation of the bark itself, 
from \";hich quinine is to be extracted on the spot. The whole decree is framed 
?n the dog-in-the-manger prin.cipl~, and .it is needless to polnt out its enors 
!11 fact, and its :retrograde teudency. There is no harm in sticking 'Six branches 
mto th.e ground, bera·ath each tree cut down, and leaving them to l>rovidence ;· 
but. it ~~ a great mistake to suppose that so rude an e:\pedient will suffice to 

• maintam the bark tree, even at its present reduced rate of productioo, much 
less,to t·estore the forests to their pristine state or to make them what they 
m1ght be. · ' ,, • · 

8 • . 
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METEOROLOGICAL REGISTER • kept at Limon, on the River Chasuan, on the Western Slope of Chimborazo, 
in Lat. 1 o 30'S., Long. 79° 201 W., and at a Height of 2,836 Feet above the Sea. 

-
Barometer, Thermometer, 

- WIND AND WEATHER. 

Mulmum. Minimum, Min. Max. 6!p.m. 

- ----. 
1860: 

18 June - - - - - Cool easterly wind 2-6 'a.m. ; then clear hot sun, with very 
' . slight westerly wind until noon; afterwards calm, with dense 

fog till night. · 
19 , 27'l50 - '"':' - - 0 Cool stron~sh easterly wind 2-6 a.m.; rest of day calm. Day 

clear and ot till noon; foggy in afternoon, with gentle rain . 3-5 p.m.; afterwards clear, I 

20 " - 27'040 - 73 - Cool w1nd' 1-6 a.m. Day sunny and nearly calm. Sky 
almost cloudless till near noon; then about half obscured. 

. 21 ., - - - - - Windy before daylight. Day moderately sunny.' with no fog . 
' 22 , 27 .. 140 27'055' - - - Night and·morning calm. Day sunny, occasionallyrrovercast, with 

g-entle cool wind till 4 p.m.; then calm and drizzling till 5! p.m. 

6li 
Slight shower, 7 p.m~ 

23 
" 

~7·115 - 75 '69! Cold strong wind 1-6 a.m. Day clear, bot, and windy till 
\ 

1 p.m.; then foggy and calm till 2 p.m. ; afterwards sunny, with 
I 

~entle westerly wind. · 
u " 

27•125 - 62 68 - Co d strong wind 0-6 a.m. Sunny till noon; then foggy till 
I night, with drizzle from 3 to 4 p.m. · 

25 " 
27•105 27'075 61! 75 :- Cold wind 0-6 a.m. Sunny till noon; afterwards foggy. 

26 , 27'150, 27'09,() '611 75! 67 Cold wind 4-6 a.m.. Pay sunny, with mist on hills to eastward 

' 
in afternoon, but clear in vallerl of Limon. 

27 
" - - 60! 76 - Windy 6-7 a.m., and occaslona ly through day, which was clear 

and hot till nightfall. . • 
28 

" 
27'150 - ·- 76 . - Cool easterly wind 5-7 a.m. Day clear anu hot, with gentle 

'' 
westerly wind. . 

29 
" 

27'150 - - 77 - Cool easterly wind 5-7 a.m. Day clear and very hot till !lfter . 2 p.m., when fog began to come on, and towards· evening passed 
' to drizzling rain. , 

30 , 27'150 - 61 70 - Cool easterly wind 5-6i a.m. Sky clear in morning, becoming 
obscured towards noon. Afternoon foggy, calm, and in evening 

27.•135 
drfnling. 

1 July 27•215 61 68 - Dull and nearly calm till noon. Fog and rain 0-8 p.m.· An 
earthquake at 9 a.m., coming apparently from northward, with 
a rumbling noise; then gentle undulations, lasting near a mi-
nute, and ending with a sm~r{ shock. 

2 
" - • - 62 70 - e Nearly calm; sunny till near noon, then mostly overcast, but 

no fog. l 

.a ,. - 27'155 61 76 - Cool easterly wind 6-7 a.m., then gradually gentler, and at 
.. 9 a.m. veering to westerly. Clear and sunny till Ik p.m., 

afterwards foggy.o 
-4 

" - .. 27'125. OS~ 75 - Clear morning, with· easterly wind 6-7 a.m. Day sunny till 
11 a.m., then obscured at intervals until 1 p.m.; afterwards 
foggy and drizzling. · 

-5 , - 27'120 61 70 - Win~ easterlv 6!-7 a.m.; throuo-h rest of day variable. l\lostly 
• dul ; foggy from 10 a.m. (parti~ly clearing away at 2 - 3 p.m.) 

throu;;hont. 
-6 

" - 27'110 62 .71: - Cool :westerly (to north-westerly) wind almost th1·oughout. Sunny 
till near noon, then f'>o-gy till 3 p.m.; sunny again till 4 p.m. 
(when greatest tempe:'ature was attained); then fog-gy till 
night. · 

~ 

· • In offering a copy of my Meteorological Register, I have to apologise for its deficiency of information on severn! jmportant points. The 
instruments which it was proposed to send out to me, never came, and the only instruments I possessed were the .Aneroid barometer above spoken 
of, and a thermometer, whose scale ascended only to 112°, nor was it possible to procure any others in the Andes, I felt much the wnnt of a 
hygrometer, and of an additional thermometer for observing the temperature in the sun of the air and earth, and also the temperature of the streams. 
Mr. Cross had bought at Guayaquil a small thermomefur, which served us for ascertaining the temperature of the earth,. at a depth of two feet, for 
several days; but as he afttrwards required it for regulating the temperature of his pit, these observations were discontinued. In the equatorial Andes, 
from 8,000 feet and upwards, a thermometer buried in the shade at the depth of a foot gives remarkably equable indications throughout the year; but 
such is by no means the case in equatorial plains. I supposed that by doubling the depth required at 8,000 feet, I should obtain equable results 
at 8,000 feet; but e~periment has proved that I ought to have gone deeper; for the thermometer, buried at a depth of two feet for 12 days, varied 
to the extent of one degree and a half during that period. 

During my travels in South America, I have been accustomed to note the diurnal maximum and minimum of the barometer, which near 
the equator is rendered easy by their recurrence at nearly the same hour each day. As I have never had any one to assist me in my observations, 
I hue rarely been able to register the nocturnal maxima and minima, bnt the few I have noted go to ehow that the diurnal maximum exceed1' the 
nocturnal by the same quantity that the nocturnal minimum exceeds the diurnal; so that the mr.an of all .the four terms does not sensib),lr differ from 
that of either of the pairs. · · · 

After my departure from Limon, Mr. Crosa continued to register the temperature and the state of the weather; but I.had not time to extract 
more thm the chief results of his observations, which I shall give consecutively ~ith those of my own. 
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Meteorological Register kept at Limon, on the River Chasuan, &c.-continued. 

Barometer. Thermometer. 

Maximum. Minimum. Min. Max, 6ip.m. 

27•200 - 62} 76 -

27'150 27'125 60 74: -

- 27'165 60 71 -
27'210 27•135 60 70 -
~7·2Hi 27'175 67 06! -
27'195 27'125 59 711 -
a'i'l75 27•ogs 61 70 -
27•185 27'115 59 74! -
27'210 27•145 60 75 .. 

' 

27'200 27•145 59 72 -
27'195 27•145 58. 74! -
27'175 27•110 58 75 -. 
27'175 27•115 59 7li -
27'175 :- 68 73 -

27'175 -· 59 73! -
27'17.? 27•125 59 69 -

• 27•205 - 60 73~ -
, 

27•225 27'155 59 72 -
27'206 27•135 62 76}' - • 
27'235 - - 68 -
27'185 27'125 59 80} -'27'185 - 62 751 -
27•235 ' 27•150 64: 70} -

• 
27'250 - 61 691 -
27'195 27•125 62 76 66} 

27'175 - - 72 -
27'1:'6 . 27'090 - 70! -
27'165 27'095 - 71 -
27'135 27'060 60. 74i -

', 

27'1150 27'080 60 72 -
27'175 - 62 74: .. 

I 

WIND AND WEATHER. 

. ' 

Gentle wind 61-7 a.m.; afterwards nearly calm. Slight fog 
till 7 a.m., theri sunny till 11 a.m., when a slight shower, fol· 
lowed by a brief clear intt:rval ; ·afterwards foggy and showery 
till night. . 

Gentle cool. wind in morning. Sunny till noon; foggy .and 
· showery in afternoon. . 

Cool wind throughout. Sunny till 11 a.m., then foggy; after 
~ p.m. a~'~'ain nearly clear. · 

Cool vari~le wind 7 a.m. throughout. Mostly overclouded; 
flying mists on slopes, but no fog till 6 p.m. 

Very cold day, though calm ; sunny till 9 a.m., then overcast and 
misty. · · · 

Very gentle cool southerly (to westerly) wind throughout. Sky 
often overcast, but no fog to-day. 

~Very slight variable wind. Sunny in early morning, then mostly 
overcast, and in afternoon foggy. 

Cold blasts of wind occasionally from midnight to sunrise; after 
wards nearly calm." Sunny till10 a.m., then overcast till1 p.m. , 
and again sunny till evening. 

Calm day. Dull and cool in morning, then sunny till noon· 
misty 0-3 p.m., then again sunny; windy 9.....,12 p.m. 

, 
Cold gusty wind o-7 a.m. Sunny till 11 a.m.; afterwards misty 

and towards evening foggy. 
Gusts of wind 0-6 a.m. Fine and mostly clear day, thong 

sun occasionally obscured between 1 and 3 p.m. Misty afte 
h 
r 

sunset. 
0 1\rorning very cold and windy. Day sunny, with flying mis ts 

about noon. Foggy after sunset. 
Wind slight. Dull and cold till 7 a.m., tlten sunny until noon 

Afternoon misty, and towards evening foggy. 
Calm; moderately sunn;r till near noon, then misty, and toward 

evening foggy and drtzzling. Several explosions from the vol 
8 

cano San gay heard this day, and at 7! p.rp. a very long on 
ended witn a perceptible trembling 9f the earth. 

e 

Gentle €n.sterly wind in morning; sunny till 3 p.m. ; then fogg 
till 5, when fog cleared away. 

y 

h 

d 
t 

Gentle westerly wind throughout. Fair, but mostly dull, wit 
flying mists occasionally in afternoon. . 

Gentle westerly wind 9 a.m.-a p.m. Sky mostly obscure 
by thin cloud, through which sun rarely shone; dropping a 
I p.m. 

Cool westerly wind 9 a.m. -1 p.m. Sunny till 1 p.m:, then over 
cast; after 5 p.m. foggy and showery. 

Calm; sunny till 2 p.m., then misty, and towards evening fogg 
and -showery (smart rain on hills above Limonl • 

1 

y Calm and cool; foggy (with brief cleat• interva s) and sl1ower 
throua;hout. 

Gen~e westerly wind. Cleai· hot day. 
Nearly calm; sunny till 3 p.m.; then dull, with flying mists, an 

in evenin~ foggy. 
except a bi·ief interval be Vet·y slight wind. Foggy throughout, 

tween 11 and 12 a.m • 

d 

Calm ; sunny till 8 a.m., then fe:adually obscured ; aftcrnoo 
miflty, and at 4 dropping (thun er to westward). 

Gentle wind and clear sky till noon ; then foggy and calm til 
n~ht. 

0 alm, mostly dull, and in afternoon foggy. 
Misty in morninr.; foggy in afternoon (heavy rain on the llill 
. these two days • . 
Sky mostly overcast, but foggy only after 41 p.m. 
Gentle cool north-westerly wind until 2 p.m: ; then calm, sunny 

with light cloud, till2 p.m.; then overcast, and after 3 foggy. 
Gentle cool westerly wind throughout. Sky mostly overeas 

with light cloud; foggy 3-5 p.m.; then partially clearin 
away. 

Calm in morning; cool (westerly, veering to soutberly) wind i 
afternoon •. Mod~ra~ly sunny till 1 p.m.; then foggy, and to 
wards evemng drlZzlmg. . 

n 

' 

n 
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PAPERS RELATI~G TO THE INTRODUCTION 

1\leteorological Register kept at Limon, on' the River Chasuan. &c.-conti11ued, 

Barometer. Thermometer. 

Maximum. I ~lnimum. - I .... ~ I·~ .... 
27•175. - 62 78 -\ 

~ 

27•240 27'175 62 78 -
27'225 27.175 61 74 -
,27'22~ 27•135 60 791 -
27'220 27'155 61 76 -
27'225 ·27'170 59f. 77! -

.. 
27•225. 27"150 61 72j -

' 
. 27'250 27'175 64 73 -

. 
27'255 27'185 63 70 -· 
27'260 27'185 ·I) I 'i1 -
27'235 - 61!' 79 6 

27•fz05 27.'175 61 76l -
; 

27"225 . 27'l45 60! 721 -
27'265. 27•20 60i 671 -

27'225 21·175 .I 61! 70i ..... 

' 
27'215 27'160 ·62. 771 -

.. 

·.27'225 27'175 63 781 -
27'245 2i·ISO 62l 76i! -
27•225 27'175 60~ 78~ -

' 27'265 27'205 oq 794 -
·- - 60i 77 -

27'245 27'200 60i SOl -

27·2701 .27'203 61 7Ij -. 

Temp. 
of 

Earth 
at 

2 feet. 

68 

68 

69 

69 

69! 

68 

68} 

68} 

68! 

69 

. 
'681 

68! 

-
-
-
-

c 

-
-
-

-. 
-

... 

-
.. 

\ 

-
WIND AND WEATHER. 

. 

Cool easterly (to south-easterly) wind at daybreak, and 
again from 6} to 10 p.m.; remainder of day nearlJ 
calm. Fine sunny day, with gentle rain 4-5 p. m. 

Nearly calm; sunny till 2 p. m., then dull, and in even· 
ing rather misty. · 

Cool "!'esterly wil!d f!om daybreak to sunset, getting uF 
agam near mxdmght. Clear and sunny till noon 
then qvercast; foggy after 2 p. m., with a shower at 4, 

Cool strong easterly wind 0-7 a. m.; \entle westeri.J 
through rest of day. Clear and very ot till 2 p. m.l 
then misty till evening. 

Cool strong easterly wind 4-61 a.m., then nearly calm, 
but ar windy from s p.m. through night. Sunny 

. and c ear till,1 p.m., then misty till night. 
Cool easterly wmd o.-7 a.m. Clear and tfot till 2! p.m. 

then. misty, ;md from 4--41 drizzling fog, afterw~ 
partially clear. . · . · 

Cool easterly wind 5-7 a.m. . Warm but clQndy, and 
after 4 p.m. foggy. (Thunder on hills to eastward in 
afternoon, as also yesterday). · 

Calm day; dull and warm in morning; from 6~-8 a.m 
foggy, then clear till near noon; afterwards overca~ 
~nd from 2 p.m. foggy and ehovrery, with brie( sunn 
mtervals. . 

t, 
1 

·Mostly overcast; foggy 7-8 a.m., and again after 2 p.m. 
with showers 3-4i p.m. 

0 Calm through day ; cool southerly wind 7' p.m. near I 
througl~ night. Fog 6§-8 a.m., then clearing awa 

y 
y 
y (but sky overclouded) till 2 p.m., after which. mist 

and occasionally dropping. 
Southerly wind, in gusts, ()-,-2 a.m. ; soutlFwesterly 

a..m.--4 p;m. Clear and hot till 21 p.m., then gradu 
ally overcast, but not misty. 

Calm at daybreak, but cold westerly wind 61-12 a.m. 
Sonny and· hot, after 2 p.m. overcast; a shower at 4 
p.m., then misty till night. 

Cool strongish westerly wind 7 a.m.-2 p.m. Fine day 
but with a good dea.! of light clond ; misty at 3 p.m., 
soon clearing away.· 

Wind slight, cool, south-westerly, varying to north-west 
erly towards evening. Dull day, with :flying mist 
throughout. 

Cool northerly wind 7 a.m.-12 p.m. Sunny tillS a.m. 

s 

s 

· then ove~cast; showers at 1 and at 3 p.m.; after 5 p.m. 
fuagy. 

Cootwind, mostly westerly, but varying to north 
and southward till 4 p.m.; again windy after 8 p.m. 
Clear and sunny till 4 p.m., then !'bowery, and mist 
till night. 

Gentle cool westerly wind, and bright sun till 4 p.m., 
afterwards foggy. 

Westerly wind •till 6 p.m. F~y in morning; brigh 
sun -8-ll a.m., then foggy · I p.m.; sunny l-2l 
p.m., then mist and showers till night. 

Stt·ong wind 4: a.m.--:4 p.m.; easterly t!ll 8 s.m., then 
westerly (varying to southerly). Fme sunny dny, 
with mist only 6-6 p.m. 

Strong south·westerly wind 8 a.m.-4 p.m. Clear and 
sunny till 4 p m., then partially overcast • 

Puffs of south-westerly wmd before dayb;eak (and again 
after sunset); cool easterly wind and clear sky 6-8 
a.m., then cloudy and sultry till 6 p.m., afterwards 

y 

t 

foO'gy, . · 
Coo{'gustj' wind before daybreak; day nearly cnlm; very 

sultrr; overclouded after 3 p.m. i flying m.ists in 
evenma. 

Calm and dull, with rain, 4-4j p.m., but from o'to 6 
p.m. clear sky and bright sun . 
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1\Ieteorological Register kept at Limon, on the River Chasuan, &c.-continued. 

Barometer. Thermometer. 

Mul~nm., Minim=. Min., Mu.l 6jp.m. 

27'285 27•200 61 70 -
27•275 27'185 63 77 -. 
27'28() 27•180 - 76! -
27•275 27•220 63i 69 -' 

27'275 27•225 61~ 70 -
-· . 27•175 63 76! -

-27'250 27•175 61! 72! -
27•250 27•200 63! 76} -
27'275 27'195 64 69, -

. 27'275 27'185 62i 73 -
. 27'225 27•UO 62 70 - .. 

- - - - -.. 

-
- - - - ·-

- - - -.. -
• - - - - -

- 2i'375 .. - -.. 
27'445 27'395 601 73 -

,27'635 27'535 61 75!. -
27•615 27 560; 63 72 -

- 27•590 63 71} -
. 

- - 59! • - -
27'680 27•615 60~ 73 -
27'675 27'800 61 70 -
27'680 27'600 61 70} -
• . 

27'700 27•605 61 76! -. - 27'575 6If 71 -
27'630 27'fj60 64 72 -

,I 

WIND AND WEATHER. 

Calm till 3 p.m., then westerlv wind till 6 p.m. Fog from befo 
daybreak to 7 & a.m., then mos.tly dull (with drops of rain 

re 
at 

noon) till 3 p.m., afterwards sunny. "" 
0 Cool northerly wind 4-6 a.m., calm till afternoon, then wes t

n, erly till 4 p.m., and at 4~ p.m. southerly. Overcast till noo 
then sunny tillS p.m. Smart rain 4~-6 p.m. 

Cool easterly wind 4-6~ a.m., afterwards nearly calm; gent 
north-weste!'ly wind 8-4 p.m., then again calm. : , 

le 

Cool westerly wind; puffs of southerly wind after nightfal 
Foggy tlnoughout, with occasional drizzle. 

I. 

Calm; showery before daybreak; sunny till 11 a.m., then dul 
with flying mists and showers till evening. 

I, 

Cool southerly wind 3-6 a.m., then westerlytill 3 p.m. Cle 
till 3 p.m., then slightly misty. 

ar 

Wind cool easterly 5!-6l a.m., then gentle westerly. Sun 
till 11 a.m., then overcast; after 4 p.m. foggy; showers fro 

ny 
m 

7 p.m. through night. . · · 
Calm ; e;howery before daybreak, and misty till 7 a.m., then sunn 

with light clouds, throughout. 
y, 

Easterly (to north-easterly) wind 6-7 a.~, then niostly cal 
Rain before daylight; misty after 7 a.m., and in afterno 

m. 
on 

occasionally foggy. 
Slight wind bef(i)'e daybreak, afterwards calm, Flying mists t 

10 a.m., then clear, bu.t cloudy. · 
ill 

Nearly calm throughout. Overcast, save a sunny interval b 
tween 10 and 11 a.m. (Fog on hills above Limon, down 

e-
to 

51000 feet. Rain to eastward in eveniug). . 
Gentle westerly wind. Rain 012 a.m.; day warm, but most 

overcast ; foggy after 2 p.m. (Thunder showers to eastwa 
ly 
rd 

. 0-3 p.m.) . · 
Nearly calm; clear till10 a.m., then misty till night. 

I 

Journey from Li1non to Tablas. 

Clear hot day, with strong westerly wind in afternoon. 

Tablas to Tabac,fl (San Antonio) • 

Moderate westerly wind. Clear till 9 a.m., then overcast, a nd 
afternoon misty. 

Strong westerly wfnd 8 a.m.-3 p.m., then calm. Sunny un 
wind fell, then ]njsty ~ ' 

til 

0 Weather almost exactly as yesterday. . . 
Wind cool. e11.sterly 6-7 a.m.; strong .westerly 8 a.m.-3~ p. m., 

then calm. Sunny till 3~ p.m., then mii!ty on hills. 
Strong wind till 3 p.m., easterly in early morninB,", then wester} 

Sunny till 3 p.m., then obscured (mist' on hills down to 5 
y. 
0() 

feet above Tabaca.I). · 
Strong wind 6 a.m.-4 p.m., easterly till 7~ a.m., afterwards 've 

erly. Sunny till 4 p.m.,. then . overcast. Misty on hills 
st
iu 

afternoon. · · 
Calm in morning; strong westerly wind 8 a.m.-3k p.m., th 

calm. Sunny until wind fell. , 
en 

Calm in morning; strong westerly wind 8 a.m.-2 p.m. Mo 
rately sunny till 2 p.m., afterwards dull, with mist on hi 
above Tahacat 

de
lls 

Cool westerly wind 8 a.m.-6 p.m., and BO'ain 7-9/a. m. Mos tly 
overcast, after 2 p.m_. misty (as on hillR

0
through ay). 

Strong cool westerly wmd 7 a.m.-4 p.m. Clear tilllO a.m. th 
overcast, and in afternoon misty on hills to within 500 feet 

en 
of 

T!lbacal . 
Strong westerly wind 7 a.m.-4 p.m., then gentler, and dyi 

away about .s~ . Clear hot day, with flying mists only on hill 
Strong cool wmd, easterly 54-7 a.m., then westerly tUI 4 p. 

ng 
s • 
m. 

Moderately warm, but with much mist on hills. 
Stro~g westerlY: wind 7 a.~.-3 p.m. Moderately warm, b 
. ~1st de:~cendmg low on btlls, an~l after 3~ .P.m. filling vall 

ut 
ey 

1tsel£ . . 
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PAPERS· RELATING- TO THE INTRODUCTION 

Meteorological Register kc~t ·at Limon, on the River Chasilan, &c.-continuecl. 

'Barometer. I Thermometer. , 

Mi~imu~·l I ~6~p.m. WIND' AND WEATHER. 
Maximum. Min, Max. 

.. 
. ; \ 

• 
* 

27'680 63 76 -27·6~0 Wind easterly hi morning; Ji!trong cool westerly wind 7 a. 
p.m., then near.Iy calm. Very hot till 4 p.m, then ove 

m.--- .... 
I . . and on slopes m1sty. · . · 
- '! -- 63 72 ·- Mostly-calm, cloudy, and after 3 p.m. foggy and drizzling. 

I .. ~ ·- ,, 

rcast, 

: . .. I 

Tabac&l to Pozu:los. " 

. ,- ;., ·~:.·: - •·1.• 
~ t I : •' - '• ·- :Westerly wind till 2 p.m., .then calm, Sunny in mornin ·~ 1 •• '· '' .. 

:.), :.·;; ~·tt·r . ' ., 11.oon overcast: rain from 2-3 p.m. · 
\. . . . ~ . '. '' 

g, at 

i I • j I ; . ' . . ' ,),, ,. / I ' .. 
· Pozuelos to Bodegas. 

" : I 
~ ' ' ' , . 

I • < : '·' .I : .. ' I -- ! : , - • ~· 
'· 

Nearly calm till noon, then .smart weste~Jy breeze. .. ) ;~jl, :: " 
.. - .~ ~ -· ·~"" -... 

,) I ~ '• 'I - ; - - 79 .. -. Calm till noon, then very p;entle westerly wind. Overcast .. • :r ~~ "'' •, : : .• .1 . , ~ \ ·" ) ! ~ _l • ' ' ill evening hazy. · · · · · · · 
, and 1 

'[ 
,, 

: 
/ 

I '<f>, i . . . \ • ~. ' I ~ • ' ' 

. ; , I :~qbj?i,n a f~w ded~ctions 
1 
from the foregoing Register~ and such additional 

. o~seryatt<?~~ as·see;m. neces.sary to afford a clear notion of the climate of the Red 
· Batk woods :-· . . · · · · . .. · · · . · ! . • 

i ,· I ' ~ t • ~ ·' • ~ ; ' ' ··: ) .: • ! . ,. ! I ·; • I ' : ' t ' 

. · .. 1 .. Barometer;·-'as· obser:red ·at' Limon, from June 19th to September 9th, 
'1861 :..:..:....!' . ~ ... 

! ~· : ' ',... l . ' , • I ~ ' ' J ; 

Mean maximum. · ,.., , • , 
Mean minimum . 
Mean of maxima and miniri1a .. . .. 
lVfean ~daily range - · . · . . . . . . 
Entire range for the above period (viz., between 27'055 

inches on June 22d, and 27'285 inches on August 30th) 
Qreatest·variatjon in one day (on September 1st) :.. ·• 
Least (on July sth) · ... 

Inches. 

~7'207 
27'148 

27•1775 
'059. 

'230 
'100 
'025 

·:. The obse~vations made at. Tab~cal (San Antonio) fi·pm September 14th tG 
Sept~mber ~7th, give the followi~g results:- . 

Mean maximum 
Mean minimum 
Mean maxima and minima 

I" 

-. ... 
Inches. 

27'634 
27'550 -
27'592 

The mean daily variation Qf the barometer in the Amazon valley. at ·Barra do· 
Rio Negro (a nearly central po~nt), is '111 inch, as deduced from observations 
made in 1851, and again in 1855, 'at both of which periods precisely the some 
result was obtained. · · 

' . 
It is well' known that at ~reat elevations above 'l1e earth's surface the atm·o

spheric tides become less sensible, and that as we ascend still higher they at 
length become imperceptible;· bnt in ascending from tl1e plain to the summits, 
of the Andes, the range. of the barometer at various points differs widely, not 
only on account of difference of altitude, but in a much greater degree from 
difference of soil, climate, and exposure. In the hot and comparatively dry 
valley of Tarapoto (alt. 1,500 feet), where the climate is a perpetual summer, 
the prevailing sunny weather being varied by only an occasion,al thunderstorm, 
th~ mean diurnal range of .the barometer is near two-tenths of an inch; but I have 
Ilot yet collated 'the whole of my observations so as to be able to st."tte it precisely. 
In the equally dry plains of Ambato.(alt. 8,500·-9,000 feet), where reigns an 
almost invariable spring, and wher~ the ·small quantity of rain that falls during 
the year descends usually· in gentle showers, the mean range of the barometer ilil 
exactly o?e-te11th of an inch, or nearly t\~ice as great as in tile foggy Bark 'rvoods 
at one-th1rd of the altitude .. 

~ 2. Tl1ermometer, 
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2. Thermometer, .at Limon~ from June 19th to December 8th,-* 
Mean "minimum • 
Mean maximum -
:Mean of minima and maxima 
1\fean temperature at 6! P.M. · - • ~ 

,, , of warmest month (August) 
, , of earth, at a depth of 2 feet 

. Highest temperature observed (July 27th) • 
Lowest (July 11th) 
Entire range · • -
Mean daily variation 
Greatest (July 27th) 
Least (October 31st) . 

6lt0 

72!6 . 

-· 66!0 

67~ 0 

68° 
- . 68~.0 

80!0 

57° 
23§0 

- 10~0 

- 21~0 

ao 

It will be remarked that the gradual increase in the mean temperature of the· 
air was very nearly contemporaneous with the augmented elasticity. The warm
est weather was undoubtedly between July 27th and September 26th. On clear 
days the maximum temperature was attained at from 2! to 3 P.M.; but as it 
usually came on· misty at noon, or e\·en earlier, there was from that moment 

· rarely any increase of heat, but, on the contrary, very often a sudden decrease. 
On July 15th the thermometer fell from 75° at noon to 65° at 3 P.M., a fall of 
10° in three. hours, which, on the equator, is sufficient to cause a sensation of 
great cold. · . 

According to my own experience, on passing the equator to southward, the 
lowest temperature throughout the year is in the month of July, abont 20 days 

··after the summer solstice. At Limon the minimum temperature was on July 11th. 
At Tarapoto (lat. 6t0 S.) it fell on the 9th of July in two consecutive years (1855 
and 1856). In July 1857 I was at Banos (lat. r 35'S.); but I had no instru
ment wherewith to ascertain the temperature (which I felt to be intensely cold), 
having had to abandon all my goods in the forest, on my recent disastrous journey 
from Cauelos. At Daule, near Guayaquil, the minimum temperature {63~0) 
occurred on the 7tlr. of July of the present year (186l).t 

By collating the thermometrical qbservations in each month, we outain the 
following results:~ . . 

dl ; ~ .5! :::1 .9 s 0 s s t .~ ~ '., = e • = . = 'j:i Qo 0 .d .§ i. Qo ..Ei Sf .,., a a ... ·..:: 
&~ "' ~5 "' Qo • 

:s~ M :S ~= e: ~ ~~ 'i rl ec:~o g Q 
Month. ~-e -o:e. - ...o .. 0:0 ..,::;: :a:;; .... ... 

' :c= ~:::1 ~ .... ~liD =:!. .=: ::&! "' 
VI 

d 0 ~= iilc:lo 
.. d .. 

i'e it,d .. =: .. "0!0 Ol.S ., B ~ 8 ~"'CC ~~ 8'.1 e ::ae: ~~ ::;:; Q = ·- .. ::a~ :l...,. . ~,g 1-l .... ::to.B t::) .51 o-leN ;:ag --- - --• 
0 0 0 0 0 0 0 0 0 0 

June . . 61 1 74, 67l 60! (27th) 77 (20th) 12.l 151 (27th) 6 (24th) 68i 16! . s 
• 

July - - 60 72l 66! 57 (11th) 8(\t (27th) 12~ 21~ (27th) 61 (29th) - 231 

August • - • 611 74§ 68 59! (12th) 801 {28th) 13~ 101 (28th) 6f '(20th) - 20i· 

September - 62! 72! 671 60 (16th) 80 (l!lt\) 10! 20 (19th) 5 (30th) 68! 20 . 

October· . 62 70 60 60 (21st) 74 (24th) 8 13 (24th) 3 (31st) 67!1 14 

November . 62! 71 666 58 (29th) 75 (30th) 82 16 (29th) 5 (14th) 67~ I 17 
• 

December . 62 7ll 66t . . - . 9~ - - . - 67! -
I 

a. Winds.-In mountainous countries it is difficult to ascertain the exact direc .. 
tion of the wind, except on the peaks and on the crests of the mai'n ridges. In 
a deep narrow valley, the wind generally blows either up or down it, whatever 
be its direction on the adjacent summits. A similar effect takes place on narrow 
rivers, bordered hy lofty forest; thus; ~m the Casiquiari, and on the upper part 
of the Rio Negro and of the Orinoco, the wind usually blows either up or 

down 

• Deduced from my own observations up to 11th SeptemLer, and fi'Om Mr. Cross's after that 
period. The tempcratul'e at half an hour after sunset, which various ch·cumstances usually pre
ventL'Ii me ft·om noting, was, after my departure, con~tc.mtly registered by Mr. Cross. 

t In the Amazonian plain I have never seen the thermometer helovr 70°, • 

118. 



110. PAPERS RELATING TO THE INTRODUCTION 

·down the stream. I haye, therefore, not attempted to indicate the exact direc
tion of the wind at Limon, nor any but its more marked variations. In general 

-at daybreak (5 A.lr.) an easterly wi.nd was blowing, which had sprung up either 
.at midnight or in ~he early !"orning h~l.'!.rs-rarely at three or four hours after 
sunset of the prevwus evemng,-and 1t. seldom lasted fot· more than an hour 
.after sunrise. Then there was a lull for an hour or hvo, until the day wind got 
up, rarely blowing for ~alf an hour together in any fixed direction throuo·hout 
:the month of June; bu~ on tP.e 3d of.J uly it began to blow with some steadiness 
fro~ the. we~twar?., alth<;?ugh i_t did ~ot get fixed_ in th~t quarter until July 22d, after 
wh1ch date ~he w1p.d was westerly, a~ a rule, frol!l 9 A:-M. (or earlier) until the after
noon fog C~!fle on~ Sometimes the westerly day whid was preceded by a calm in
stead of the. usual easterly m9rning wind. N(;ntherly aucl southerly winds w~re 
general.Iy g_usty ~nd of.. brie( dura~jori. ~The ~irect~on of the wind at Limon is, 
doubtless, influenced by th~ pro~imity on the one hand of the snowy ridge of the 
.Andes, and ;o~ .the other hand of the hot savannahs and sandy deserts of the 
{Juayaquilhin plain, bol:-dering on the ocean. A tract of country of considerable 
·breadth, lying along tbe coast of Ecu_ador, from Puna to near Cape San Francisco, 
.Uiffers.little .in .soH and climate from the sandy deserts on the coast of Peru, and 
~is rarely visited by more than two or three days of gentle rain throughout the year. 
:Every ·dayl ·as this. sandy phiin.becomes heated. by the solar rays, or very often 
not until it reaches its maximum heat, there is a rush of cold air from the ocean:; 
.but as the prevailing wind along the .Pacific coast is southerly, the westerly 
current that would otherwise be generated is modified into a south-Vi e.sterly one. 
In the rainy season this phenomenon is confined to the neighbourhood of the 

·coast; for the savannahs of .the Guayaquilian. plain are mostly inundated; but 
.in; the dry season, when the same savannahs become dry or even dusty fiats, 
•westerly (to south-westerly) winds. prevail in the after~ part of the day, over the 
·whole plain, and far up the ,·alleys that debouch into the plain from the cordil~ 
.lei-a; especially those which are of considerable width, and whose slopes are in great 
·part covered with grass, which .be~omes brown and parched in the dry season. 
(At. Guayaquil, the ·phases presented by the wind on a .summer's day are generally 
the following :-At daybreak there is a cool easterly {to .n~rth-easterly) bt·eeze.. 
~After sunrise there· is a brief lull, and then .a gentle variable wind springs up, its 
.direction being modified' by two nearly equal and contrary forces, the ·influx of 
cold air from the Andes, and an opposing current from the ocean. At 3 p.m. 
the south-west wind begins to prevail, and comes on at first in gusts,. then in a 
·s:ilstained current of considerable intensity. At sunset it F'oftens for a'~hile to a 
gentle breeze, but about 7 p.m. cit comes on again with greater ~iolence than 
before, and rarely abates before 3 a~m. of the following day. This may ~e taken 
as the type throughout the whole plain, although apt to be much modified by 

·peculiarities of local co.rifiguration, such as savannah, or( forest, or the proximity 
.of one of those · woodrd ridges which intersect the. plain transversely to the 
normal direction ·of the ·wind. ' 0 

0 

~ · ·I regret that, .for want of an instrume:qt to m('easur~ the intensity of the wind 
in the _bark woods, I can give no precise information on that_ head. Cumpat·ed 
with the violent win.ds in the central valley·of the A.ndes, or even with those of 
·Guayaquil, the wind at Limon nev~· exceeded a gentle breeze. In the valley of 
San Antonio it was a little stronger, and still more so in the valley of Alausi ; 
bqt in the latter~ locality its full force wa~ displayed only above the_ red bar~ 
region. A question ·which has much excited my attention is, up to what el~va
tion does the westerly wind prevail- on the Pacific. side of the Andes ? I ~ave 
felt it up to 10,000 feet; and yet whenever I have passed the crest of ~1ther 

·branch of the Andes, I have found an easterly wind blowing there.. I thmk I 
have collected. evidence to show that on. the equator the easterly wmcl, due tQ 

·the earth's rotation; prevails at all hours in the upper regions of the atmosphere; 
the principal fact which points to such a conclusion being, that when t~e vol
.cano Sangay is more active than ordinary, there are showers of volcamc dust 
()r fine ashes,. throughout the Guayaquilian. plain, and even far out to sea. 
There was a fall of volcanic dust from Sangay, at Guayaquil, in the mouth of . 
June of the present year, beginning on the night of the 23d, and continuing:, 
)';itb brief int~rmissions,. through the five following. days. But on the 18th of 

-July as much dust t'th as .on all.the days together of the previous fall. The ' 
shower came on ·at 0 a.m., when a gentle south-westerly wind was blowing. 
A little later the wind veered to eastward, and blew strongly, when the dust 

began 
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beo-an to fall thicker, appearing in the air like -drizzling rain. The whole sk-y 
wa~ obscured by a lurid purple haze,. and objects at a little distance seemed 
enveloped in foo-.. In the space-of two hours I collected about an ounce of dust 
on a cardboarl measuring 21 square feet. A little before sunset the sky became· 
clear and no more dust was seen . to fall; but I am informed by a gentleman ef 
Gua}~aquil, that all through the year, when the w~ather is P.erfectly calm, a sheet 
of paper spread on the ground· collects a sensible quantity . of volcanic du~t, 
recognisable by its slightly saline and sometimes sulphureous taste.* 

4. Humidity.-On. the western si~e of ~he Quiten~an Andes, south of the 
·equator, the summer or dry season 1s considered to commence on the 1st of 
June, and to end on the 31st of December, the remaining fivE months constituting 
the winter or wet season.. As we advance to the northward of the equator those 
seasons become reversed, so that the rainy season at Panama, for instance, coin
cides nearly with the dry season at Guayaquil, and the steamers which run 
between Guayaquil aud Panama encounter winter at one extremity of each trip, 
all throuo-h the year. On the eastern side of the cordillera, from the equator 
southwards, the wet season is certain to last from ).\larch until Nov~mber, and 
even the remaining months are in some years so rainy that there is no really 
dry weather throughout the year. The climate of the central valley is modified 
by this opposition of seasons to east and west of. it, as also by the nature of the 
soil, and the greater or less proximity of snowy peaks; so that, in proceeding 
along it, we find a different climate {as ·relates to the phases of humidity and 
dryness) at every few leagues. '\Ve have now, however, to sketch only the 
general character and the more marked phases of the dry season In the Red Bark 
woods of Chimborazo. · 

\ 

The days on which there was neither mist, fog, nor rain at Limon, between the· 
18th of June and the 8th of December, were only the following :-1· 

June 20, 21, 26, 27, 28. 
July 2, 10, 12, 14, 27. 
A11gust 17, 26,. 31. 
September 1, 12, 14, 17, 19, 20, 21, 23, 24, 25. 
October·J4,-15, 23, 24. 
November 29, 30. 
December 1, 2. 

Although there were but three days in August in which there was no visible· 
moisture in the lower atmosphere, yet the days were generally clear and sunny 
until a ·later·hour, au.d there was more ·sustained heat than in the previou~ 
months. The formation of cloud in the Bark woods on those .days when the 

upper· 

• Sangay is perhaps the most active volcano on the face of our globe. Since the day when it 
was first seen by the Spaniards (now more than 300 years ago), it has been in continual eruption, 

. whereas most other volC'onoes have had their periods of repose; but as it stands in the midst of· 
uninhabited forest (for the village of Macas is at least two days' journey away), its eruptions rarely 
cause any damage to the dwellings of men. Its position is in 1he eastern cordiliera, in ]atitude 
about 2° S., longitude 'is• 33' W. It is crowned by tte:reat breadth of perpetual snow, or rather 
of alternating layers of snow and ashes, and even, it has.been asserted, ormodem trachyte. In the· 
·adjacent parts of the central valley of the Andes, as, for instance, at Riobamba, its explosions are 
rarely and indistinctly audible; but as we descend the forest-clad slope of the western cordillera,. 
and especiaiiy when we reach the ptain, they are clearly heard. At Bodegas, although distant 80 
,geographical miles in a direct line, the reports are so loud and distinct that they often cause people 
to start who have been accustomed to hear them every day of their lives. The sound is more like 
the roar of cannon than that of thunder, though easily distinguishable from both after a little· 
experience. The expl<¥>ions are ordinarily from one to two hours apart, rarely at intervals of only 
a quarter of nn hour, though I l•ave ·a few times heard two explosions within five minutes. At 
Guayaquil they are distinctly heard, although .above 100 miles away; and I am assured that tl1e 
sound not unfrequently reaches the verf coast, at a dist~ce of 2} degrees of longitude from the 
volcano. · · 

. ~ It will be noted that I have used the term "' IQ.ist," when, 'although the air was £lied with 
VlSlble vapour, the evaporation was still -so great that there was no sensible deposition of dew; but 
when the vapour was den!ler, and moistened objects in contact with it, I havl! called it "fog." There 
was, of~urse, no precise limit between those two phases; and as mist passed into fog it was curious· 
to stand m the forest, and remark how some trees were already dripping whilst others remained 

, dry. Generally, condensation takes place earliest on smooth shining leaves, and latest on hirsute 
or tomentose leaves; but considerations of this nature will by no means explain all the variations· 
observed~ and there c~n he lit!le doubt that every p}ant ~as its peculiar tempel'atur~, necessary to-
be taken mto account m studymg the phenomena of 1ts exiStence. · • . , 
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upper atmosphere was tolerably clear, was usually on this wise. ·Five leagues 
below Limon, and on the farther side of the valley of Camaron, a lon(l' wooded 
hill, rising to about 6,000 feet,- shuts up the view to the westward, down the 
valley of the Chasuan. As .the sun declined from the meridian, mist began to 
form on the eastern declivity of this hill, and went on increasin!'Y' in volume 

. untiL its projecting margin.s were ~a~ght by the westerl.y wind, and
0 

carried up 
tl:e valley. At- the same t•me .. a similar ,rrocess was gomg on ubout and above 
Ltmon, on all those slopes whiCh the suns rays no longer reached, or on which 
they fell very obliquely. ·As the day wore on, the mist continued to increase and 
to descen~ lower and lower, until it .sometimes reached Limon at the same mo
m~nt as the mis~ from bel?w. But whether ~he valley were filled entirely with 
mist blown up from the hill of Camaron, or m part from the lowering of the 
stratum ·of visibl.-:- vapour to the altitude of Limon, that event was always tl1e 
signal for the dr~pping of the westerly wind, the refrigeration of the atmosphere 
stopping t!1e draught ~p the valley ; uut _when during the night the general 
easterly wmd resumed Its suspende~ sw~~' It gradually swept away the mist, so 

·that there was usually none at sunrise. fhe afternoon mist generally enveloped 
our hut, and extended some·distance lower down the valley. At Tabaca.l, on the 
contrary, 'it often hung a few hundred feet above the farm. By observations at 
these two points, I deduce that the a~.:erage height of the base of the eveninlr cloud 

. on the flanks of this part of the Andes is about 2,500 feet. 
0 

When I ascended the Quitenian Andes from the eastern side, and reached the 
central valley, whos~ rncdium height is about 9,000 feet, I saw, not without sur
prise, the clouds hung as bigh overhead as they had been in the Amazonian plain -

- which I had lately left. In the Anc;les there are two distinct and often simul
taneous formations of cloJ:td, in consequence of there being two sets of condensing 

. surfaces, the · ~nowy summits and the wooded' slopes. The space between the 
snow and the forest forms a zone whose perpendicular breadth varies from a,ooo 
to 8,000 feet, its lower limit being often far below the absolute upper limit of 
forest, in consequence of the natur~ of the soil forbidding any continuous growth of 
trees. Nearly the whole of the central valley is co.mprised in this zone, and the 
loose volcanic sand which prevails in many parts· of it (as at Ambato and Rio
bamba) getshear.ed by the sun to a greater degree than even the white beaches of the 
Amazon aud Tapajoz; so that there is rarely any formation of mist, and between 

·sunrise and sunset the snow-clouds nearly always float at a vast height above the 
vallev ; while, on looking down from it to the eastward, we may see the forest 
clouds spread out below ·our feet. · · 

:Puring the time I remained in the Bark woods, say from about th~ summer sol
stice to a little· after the autumnal equinox, • there was ri.o l(ea vy or long-continued 
rain; but on the hills, at a few thousand feet above us, heavy rains, mostly accom
panied by thunder, were frequent. From· July 24th oto August 2d it rained. · 
heavily there every day.t There is a rainy zon13 on the flanks.of the cordillera, 

·where a.;; a rule rain may be expected every day in the year·; but I can d(l little 
·.more here. than merely indicate the fac~ of its existence. Its limits vary with 
local configuration, and with the proximity of a snowy mountain, or the contrary; 

. but to determine them .on any parallel W;ould require a long series of obsen·ations. 
On the. western declivitv of Chimi:>'l.>l'azo this raiuy zone would seem to extend 
from 5,000 to 9,000 fe;t altitude, and the maximum of humidity is, perhaps, 
about midway of it, or at about .7,000 feet. Throughout the wooded slopes of the 
.Andes, fcgs or gentle showers may occur at any alt.~tude, in the midst ot the finest 
weather; and ·even in the plain, when (in proceeding from the coast) we reach the 
point where fo11.est begins to prevail ov~r savannah, th.ere are. occasional sli~ht 
showers in the dry season, although fog 1s very rare until rearJung about 500 teet 
elevation~ At Guayaquil itself, during the same period, two or even three months 
may pass without a drop of rain falling. ·In this respect the climate of Guayaquil 
contrasts notably with that of Para, where, thr!ughout the dry season, a thunder 
shower at 2 p.m. is expected every day. 

In the western cordillera, and in the plains at its base, south of the equator, 
the continuity of the dry season is broken by a rainy fit commencing a·few <.lays 

after 

• It will be understood that I speak of those epochs ns they occur in the north temperate1zone. 
t At Guaranda, situated in a wide grassy valley to 'the eastwu1·d of these raiuy wood::~, and at 

mly a short distance from them,·not a drop of rain fell during that period. 
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after the autumnal equinox, and called hy the inhabitants " el Cordonazo de San 
Francisco (St. Francis·s Girdle).* I have happened to be travelling in the western , 
cordillera !:tt that epoch in. three consecutive years, viz., 1858, 1859, and 1860. 
In the year 18?8, the weathe; began ~o be broken on the 22d of September, but 
the heaviest rams. (accompamed by v10lent thunder) were from 28th September 
to 1st October--precisely the four days which I spent in passing from Riobamba 
to PallatanO'a, In 1859, the rains came on on 28th September, when I was on 
mv way fr~m Guataxi (in the valley of Alausi) to Riobamba, and continued till 
.sth October. They were heavy in the forests and on the J)aramos (where the 
snow lay down to 12,000 feet), but in the central valley there were only gentle 
showers. In 1860, at the same epoch, I descended from San Antonio to Guaya
quil, and the rains began the day I started (28th September). At Bodegas the 
skv was overclouded and the weather showery from 30th ~eptember to 5th 
October. At Guayaquil the co1·donazo was represented by heavy rain on the 3d 
.and 4th of October . 
. At Limon it came on to rain heavily on the 26th of September, nor did the 
weather ever fairly take up again after that period, as may be seen by the follow
ing resume of the observations made by 1\Ir. Cross, from the 12th of t;eptember 
to the Bth of December:-

· "\Veather mostly fair, though misty or foggy in the afternoon, till past the 
equinox. On the 26th the rains came .on, and. from that date until the 13th 
October the mornings were cloudy, sometimes foggy, and the afternoons rainy 
(rarely merely foggy), the rains being heavy, a~d sometimes lasting all through 
the night. . · · 

The 14th and 15th of October were fine days, clear of fog, but from thence to 
the end of the month and until the 28th of November, though the mornings were 
u:;ually clear and sunny, the sky became overclouded before noon, and in the 
afternoons there was either rain or dense fog. 

The 29th and 30th of November, and the 1st and 2d of.December were clear, 
hot days; 3d and 4th of December were tolerably fine days, though ruisty towards 
evening ; on the 5th there was fog and rain in the afternoon, and on the 6th, 7th 
and 8th the day was foggy throughout. 

I have thus sketcl1ed, as intelligibly as my materials will allow, the summer 
<Or dry season in the Red Bark woods of Chimborazo for the year 1860, and the 
question naturally arises, "If such were the dry season, what must the wet 
season be 1" The answer, as I received it from the settlers at Limon, is that, 
whereas in the summer the early part of the day is often sunny, in the winter· it 
is usually foggy, and that the fogs of the afternoon and night in summer are 
represented by heavy rains in winter. They added that, after a night of unusually 
l1eavy rain, the following day was sometimes sunny until noon. \Vhen I reached 
Limon, I saw evidence ~n the quantity of partially dried-up niud, and in the 
deep camellones, that the winter rains must have been severe. Still Limon is 
decidedly drier than the forest o( Canelos, at the same altitude and· on the same 
parallel. on the eastern side of the An~s, which is surely the point of m<}.ximum 

· humidity on the face of J:his globe, and where the very trees seem to serve no 
other purpose than to hang ferns and mosses on. 
· The. type of the rainy season at Guayaquil seems to be as follows :-In the 

month of November slight showers begin to fall occasionally, but it is not until 
about 10 days. after the solstice that heavier rains come on, and winter is con
sidered to have fairly comme11ced. As the ground becomes rn'oistened, the sea 
breezes abate, and there is more sustained heat, though the maximum tempera
ture each day is, perhaps, scarcely equal to that of the finest summer months. 
Still, all through January .and well iuto February the quantity of rain that faUs 
is not great; the sl1owers are heavy, but of. brief duration, and two- or three fair 
days together occasionally intervene. March is the rainiest month in the· year, 
:and April is often very little drier. In May the rains begin to abate, and towards 

the 

• St. Francis's day is the 4th of October. Throughout South America, the periodical a]termi
tions of dry and rainy weather are laid to the account of those saints whose "day::~" coincide nearly 

, w~th the epoch~ of change.. But if the wea~h~r be rainy ":hen it ought to be fair, or if the rains of 
wmter be heaVIer than ordmarv. the blame IS mvarrably lard on the moon. One would thinl< that, 
~m rntwclw, any occurren<:o ~f fair weather, when rainy weather had been expected, would be 
placed to the credit of the same planet, but such ·is not the case. · · 
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the end of the month there is rarely more than an occasional slight shower so 
that after the 1st of June there is usually unbroken dry weather. ' 

· The last rainy season has, however, shown inarked deviations from the above 
type. The rainiest part of the season occurred .at its customary epoch, namely, 
from 26th February to 30th 1vlarch, and the most terrific thunderstorm of the 
whole winter was on the night of 22d March. But the last day of March was 
clear and hot, without a drop of rain, and all through April there was fine sunny 
~eather, with very ra~ely .a gentle shower, so that summer seemed to be setting 
1n two months before 1ts time, and the farmers began to fear a season.of excessive 
drought. However, at eight p.m. of the 30th of April, heavy rain came on and 
did not abate until ~unrise the following day. Thenceforth, nearly throughout 
the: month of May, the weather was wet, though the rains were less violent than 
in ~arch~ and rar~y accompanied by th.under •. On the 27th of May the weather 
agam took up, that day ~nd.the ne.xt bemg qmte fair, although up to 28th June 
there was frequently dr1zzhng ram ; so that, by- the prolongation of the wet 
season beyond its usual period, the equilibrium was restored and on the whole 
an average amount of rain was considered to havt:: fallen. ' · 

, NoTE on CINCllONA succiRUBRA,. Pavon, and some allied Species. 

Chinc1wna succirubra, Pavon:-

Hnb.-In sylvis primrevis cordillerre ocCidentalis Andium Quitensium, prrecipue 
ad radices mantis nivosi C!timborazo, alt. 2,000-5,000 ped. Angl. (610-1520 
metr.) supra mare • 

. Descr.r-""'.Arbor pulcherrima, 50-80 pedalis; caudice ·recto ci.rcumferentia 
4·usque ad lO·pedali; coma symmetrica elongata, ramis in.fimis longioribus 
Qeinde. superioribus, sensim decrescentibus paraboloide~ vel ramis innmis iis 
proxime sequentibus sub-brevioribus ovoidea. 

Cart~x, caudicis 'ubi Hchenibus· non obvelatus est fuscobadius, haud profunde 
1on,£itudinaliter rimosus, demum etiam ritnulis transveralibus :fissus; ramulorum 

· annotinornm rufescens, novellorum e viridi cinerascens secus apicem rubescens. 
' : ' 

· Succu.~·ecoloratus, cortice autem inciso,. in lucem aeremque susceptus exinde 
srepius alhe~cit, postea sensim rubescit. 

Rami decussati, angulo '50°-80° adscendentes, teretes, e foliorum stipula· 
rumqoe cicatrisibus annulati; novelli tamen tetragoni foliosi fragiles succosi, 
pube brevi decidua densiuscule vestiti. . .. 

Folia opposita. decussata, c.ujusque .ramuli: 4-6 paribus contemporalibus, 
cujusqu~ paris inter se subrequalia raro yalde 1nrequalia, srepe perfecte ovalia, 
secus paniculas ovato-ovalia, raro rotundato-ovalia, basi in petiolum sensim 
abrupteve attenuata, 'apice abrupte acuta vel levissime acuminata rarius 
rotundata, nitida subcoriacea (fragili.ssima tamen) h.ete viridia ad luteum potius 
quam ad crerule11m \'ergentia, retate tota sanguinea, supra sparse decidne p'\lberula. 
e.t inter venas plus minus bullato-elevata, subtus pubescentia, raro in utraque 
facie glabrata; venis 11-12 cujusque lateris, anguJo 56°-59° cum costa tereti 
(siccando complanata} efformantibus, subtus prominulis, a costa ultra medium 
rectis dein sensim incurvantibus et prope marginem anastomosantibus; petiolo 
tereti, e folii lamina. decurrente Sllpra lineis duabus parum elevatis percurso, 
tonientello. Folia 1·amulorum tenuiorum nonnunquam ovali-vel etiam obovato
lac.ceolata. 

Stipulce interpetiolares deci<Jure erecto-patulre Iigulato-oblongre obtusre ad 
costam carinatre, basi subventricore superne explanatre, reticulato -venosre, 
sub-pubernlre, ju:niores pallide virides, adultiores basi rosere vel etiam · totre 
sanguinere. 

Pedunculi ex axillis foliorum superiorum minorum Ianceolatorum ( etiam ad 
bracteas linea1·i-lanceolatas· subulatasve redactorum) orti, subinde paniculam 
elongatam pedalem vel 'etiam sesquipedalem efformantes, tomentosi, bis ttrve 
decussatim pinnati dein trichotomi; divisionibus basi bracteatis srepe indistincte 

oppositis , 
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oppbsitis v .. plane alternis: .Pe~icel~i calyces_que b~si bract~olis minutis rigidis 
sanguineis ovato .. IauceolatJs basi utrm.q ue u mdentatls. suffult1. · 

Calyx parvus dense appre~so:-puberulu.s ; , tubu.~ subturbi~ato-hemisphre.ricus ; , 
limbus cupulatus fere ad !Dedmm usque m lobos 5 Iato-trtangula~es carmatos, . 
apicibus sinubusque acutls, fissus, pubescens raro subglabra!.us, pers1stens. 

Corolla calycem. fere 5-ies exc.edens, extus dense .puberula, ante anthesin 
clavata postea hypocraterimorpha; tubu$ elongato--tt·uncato .. obconicus, intus · 
glaber; liT?,Zh!;ls e J?bis ? p~tulis valva~is. elongato~.ovato .. lanceolatis, margine 
apiceque v1lbs dens1s alb1s (stccande flavtdis) barbatJs. 

Stamina, corollre tubum paululum sup~rantia; filamenta glabra compressa A· 
basi fere ad medium usque cum corolla con creta; ant hertZ elongatre lint:!ares. 

I . 

Stylus teres; stigma subemersum e lobis duo bus ovato-Janceolatis crassis faciebus 
unisulcis erecto-patulis constans. 

Capsula stricta curvulave tenui-ovoideo-fusiformis a basi dehiscens, valvulis 
dorso costis 5 parum elevatis ·percursis. . · 

Semina anguste subovali-lanceolatQ. srepius. asymmetrica, alA margine lacero
fimbriatA ciliata, basi angustata et ibi,dem integra bilobave. 

The above description was drawn up from fresh specimens, and I have 
omitted only a few microscopic details which are common to the genus and .the 
~b~ . ' . 

The normal form of the leafis undoubtedly oval, tapering decidedly at the . 
baEe, less (or not at all) at the apex. In the vast majority of plants, the form of 
the leaf is modified in proximity to the inflorescence, and where the leaves pass 
insensibly into floral bracts, the modification is often considerable ; so that (in 
collecting plants) where no leaves of the normal form existed on a flowering 
ramulus, or so nearly adjacent to it that they might be comprised in the specimen 
without making the latter of inordinate size, I have, whenever practicable, 
dried leaves of a sterile branch separately; and, indeed, that ought perhaps 
always to be done, for the presence or absence of stipules, and their exact 
form when present, can often be ascertained only by inspecting the growing 
apex of a barren branch. But, as Klotsch has described the lea~·es of this 
Cinchona as '' ovato-ovalia," I took some trouble to ascertain if this were rea.lly 
the prevailing form, and I measured, on leaves taken from several trees, the 
distance of their ·conjugate axis (or line of greatest breadth) f1·om the base and 
apex. ·This line was,~ in nearly all cases, farther from the base than from the 
apex, so that had not the attenuation of the base always exceeded that of the apex, 
the leaves ought to hav2 been obovate. With my pencil I completed the oval, 
so as to cut off the tapering base and apex, and on measurement I generally 
found it an a\most exact ellipse. I add the dimensions of a few of the leaves I 
measured, including both normal and ~xtreme forms ; where it is to be observed 
that, in the first factor, the first member represents the distance of the widest part 
of the leaf from the base, and the second fi'Om the apex, so that the sum of the 
two ID:embers gives the entire length of the -blade of the leaf. The dimensions 
are in English inches and decimal parts. 

Leaves taken from terminal ramuli of a luxuriant tree of 30 ·feet, from which 
I gathered some good seeds:!- · 

No. 1, (4'8+4·65) X 6'7 inches. 
No. 2, (5'1 +4) 6'5 inches. ' 

Leaf of a shoot 8 feet high, from an old stool:-
No. 3, (4•3+3•6) X 5'15 inches. 

Leaf of a very vigorous branched shoot, 12 feet' high:-
. No.4, (5'7+6·5>" X 9'85 inches. 

Fallen leaf from a tree of 25 feet :-
No.5, (4'7+5'3) x 7'65 inches. 

·-r.eaf or a slender shoot fro1;Jl near the base of a large· tree:- ' 
'No. a, (2'3+1'7) x2'4 inches . 

. 118. p 2 Abstraction 
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Abstraction being made of the tapering bases and apices, the form of the 
leaves Nos. 1 and 3 is exactly ova], of No. 2 obovato·oval, of No. 5 ovato.oval,. 
of No. 4 rotundato-ovate, and of No. 6 obovato-lanceolate. The petiole' in all 
these leaves, except the last,' was from 2 to 2'2 inches long; and the accom
panying stipules measured 1'5 X '55 inches. }'rom four to six pairs of leaves 
and three or four 'Pairs of stipules, usually coexist on each ramulus. ' 

As to the texture of the leaves, were they not so fragile, they are in nearly all 
cases thick enough to be called coriaceous. Fallen Ie(\ves are softer and tougher, 
and on picking up a blood-red leaf I have been ·Struck by' its similarity in look 
and feel to a piece of morocco leather. It is singular that even in dried speci
mens the leaves do _not break so readily as when fresh. It is rarely possible to 
predicate accurately the texture of leaves from dried specimens. Fleshy leaves 
of Peperomi(/3, Begoni(J3, various Gelme?·ace(J3, &c., Lecome quite membranaceous, 
or even transparent, by drying. Coriaceous leaves, uf a naturally dry constitu
tion, such as of laurels, change very little in drying; but young juicy leaves of 
any plant are apt to dry very thin. 
· The degree of pubescence varies considerably ; but never are the leaves 
entirely naked, and rarely are they so pubescent beneath as to be called tomen
tellous. · The nature of the .pubescence is ·pretty constant to one type-short, 
soft, and never appressed hairs. , 

The panicles, usually not more than nine inches long, sometimes reach 12 or 
even 18 inches. The type of the inflorescence seems to be, as in most Cinchone(J3, 
the . triflorous cymule, a terminal sessile flower and two lateral ones on short 
stalks; but as one of the latter is oft~n obsolete (its place, however, being indi
cated· by the presence of three bracteoles, one pedicellar and two calycine), and 
as there is sometimes an extensive dislocation of the normally opposite ·ramifi .. 

·cation of the peduncles, the ultimate disHosition of the flowers occasionally puts 
on the appearance of a. contracted raceme. 
· The length of the calyx· is ·15 inch, of the corolla •7 inch (tube ·5, limb ·2), 
and of the capsule 1-1·4 inch. 
I , . 

. Cinchona Magnifolia, growing al!Jng with C. Succi1·ubra, is easily distinguished 
from it hy the form and the immense size of the adult leaves, and by the dull 
red·brown colour or the aged \Ones. The largest leaf measured was 26~ X 22 
inches, and the thick fleshy petiole seven inches more. The leaves are nearly 
always more rotund than those of C. Succirub1·a, cordate at tlte base, the apex 
cuspidato:.acuminate; yet leaves adjacent to the panicles taper at the base as in 
the leaves of' C. Succirubra, and those of young plants an'i.l . suckers are ovali, or 
obovato-lanceolate, and attenuated at the base and apex. The veins make a 
very wide ang]e with the costa, towards the cordate base depressed below the· 
horizontal line, and therefore greater than 90°, and they begin to curve geutly 
upwards from their very insertion. The pubescence is longer and harsher than 
in 0. Succirubra. The capsules, compared with those of other Cinchon(J3, are as 
enormous as the lea\·es. I gathered one that 'Yas eight inches long, and the 
seeds are proportionally elongate. 

. 6 

I proceed now to state the result of a comparison of the specimens of Cif!cho~(J3, 
collected in 1859 in the valley of Alausi, with those of C. Succirubra from Chun· 
borazo. The Cascarilla rqja seen at Puma-cocha in that valley was merely a 
slender drawn out shoot, and the dried specimens from it ar~ extremely mem?ra
naceons. The following is my. note on the leaves: Folza, elo~gato-o~aha v. 
obovato.Janceolata basi longe.attenuata, pi lis pauc}s a.d.sp~rsa, recentla crassmscula 
succosa siccando memb],'anacea. . I l1ave seen qmte s1m1lar leaves on drawn-out 
shoots .at.Limon; and from the milky juice of the Puma-coch~ plant, I have _no 
doubt 1t 1s the same species; but no one could safely assert this from the drxed 
specimens a~one, :without having seen the living plants. . 

The specimens gathered in .the same valley under the name of Cascarz_lla 
cuchicara co11sist of two forms, the one with nearly glabrous, the other With 

'densely pubescent I~aves. The latter alone possesses flowers and good fruit, and, , 
until.! s~w.how C. Succirubra varied in respect of:pubescence, I inclined to ,con
sider 1t d1stmct from the former. It was gathered m the forest of Yalancay, oelow 
t_he heights of San Nicolas, on the northern side of the river Chanchan, and 

· under 
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under rather adverse circumstances, for I came on t.he tree at nigh'tfall, and when I 
had still ~orne distance of very broken ground to travel to reach my resting·place .. 
'Vhilst one of my men climbed the tree, and hastily broke off a few branches, the 
other cut ofF pieces· of bark from its trunk, which were those sent to Ke"1' under 
the name '' Cuchicara." In the dusk I could not distinguish what we had got, 
but on opening my vasculum the following morning, I found some good capsules, 
a few frag-mentary flowery panicles,. and besides the rather imperfi:>ct leaves 
attached to the latter, only young leaves at the apex of two sterile ramuli. From 
those materials the following brief description has been drawn up, chiefly with 
reference to the differences from C. Succirubra. -- . 

. Ramuli .petioli que cinereoutomentosi. Folia (juniora) 4•6 x 2'8 unc. oblonga 
utrinque acuta vix attenuata, secus paniculas late ovata, supra nitida €'t prreter ad 
costre dimidium inferiorem glabrata, .subtus cinereo·tomentella; venis primariis 
9-lO-;jugis angulo 4J0-42° adscendentihus fere ad ~ usque sure longitudinis 
rectisde in incurvis et secus marginem anastomosantibus. PaniculaJ subcorymbos(JJ 
Calyx eo C. Succirub1·a duplo mqjor; tubus. turgidior; 'limbus sanguineus gla
bratus rugulosus, lobis subacuminatis, sinuous e.:ccavatis. Corollce saturate Iateritire 
tubus paullo crassior stamina sat longe superans; limbi lobis subbrevioribus apice 
margineque supra medium parce barbatis. Capsula uncialis oblongo-ovoideove
fusiformis ea C. Succirubrce crassior. Semina latiora robustiora, subovalia parum 
lacera a basi ad medium usque ciliata. · · 

The other Cuchicm·a was obtained at Llalla, on the southern side tif the 
. Chanchan, about the wooded roots of the paramo of Azuay. It was out of flower, 
and the capsules had nearly all shed their seeds; but after a long search I foun<J 
a few capsules which had still some seeds left. . They were mostly much abbre
viated-nearly globose-but on tl~e same panicle were tyvo longer capsules of 
quite the same form as those from Yalancay. The following are my notes on 
this Cinchona. 

Ramuli, petioli foliaque nitida, prreter fasciculos pilorum ad venarum (raro 
etiam ad venularum), axillas glabrata. Folia 7'5 x 4•5 unc. oblonga v. subovalia 
brevissime acuminata, basi sensim sub attenuata; venis primariis lO-jugis 
angulo 42°-43 adscendentibus. Stipulm iis C. Succirubrm subconformes. 

It will be remarked that in both these forms the leaves have the same general 
outline, the margins nearly parallel towards the middle (therefore rather oblong 
than oval), proportion of length to breadth as five to three, and that the veins 
are inserted at the same angle. But I find no fascicles of l~airs in the axils of 
the veins in the pubescent, as there are in those of the smooth variety, and this 
is really the only difFerence of importance. They can hardly be varieties of 
C. Oval a, for in Fitch's beautiful figure of that species the leaves, even of a barren 
shoot, are represented somewhat ovate, by no means oblong, and the angle of 
the veins is greater than 50°. Were·~ to be guided by the description in De 
Candolle's Prodromus, I should consider the Cuchicara only a variety (and a very 
slight one) of C. Condaminea, H. B. K. • 

The specimens gathered at Llalla under the name' "Pata de Gallinazo,'' are 
liable to the. same animadversion as those of the "Roja" from Puma-cocha; 
.for they were taken from a young plant eight feet high, growing in deep shade, 
to which circumstance may safely be attributed the want of redness on the veins 
noted in my "Visit to the Cinchona Forests." I .have now sedulously compared 
the specimens with those of the cuchicara, and can find no tangible difference •. 
The leaves have the same genel'al outline, the venation, and the tuft of hairs in 
the vein axils. They are more decidedly acuminate, and very acute; but the 
same peculiarity is to be seen in the leaves of young plants of C. C. succirub1·a r. 

· and magnijolia. . 

Chonan~, near Guayaquil, 
22 September 1861. 

118. P3 

I have, &c. 
(signed) Richard Spruce .. 
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NoTE respecting th..e Map .. 

'The: accompanying Map js intended to iLlustrate both the present Report on 
:the ·expediti,on to procure .seeds and plants of a .. Succiruhra by Mr. Spruce, and 
Jais former visit to another part of the " red bark'' region in 1859, an account of 
·\Which was .printed in the. Journal of the Proceedings of the Linnean Society. 

This region, comprising the forests on the· western slopes of Chimborazo and 
. Asuay, and the courses of. the .rivers which fall into the Bay of Guayaquil, has 
:never been correctly laid down in any map. Many of the rivers mentioned by 
;Mr. Spr~ce are not. to be fou?u !n the best. atlas, and the courses of many of 
those which are marked are quite 1ncorrer.t. Very few of the names of places, 
'too, in Mr. Spruce's· Report are to be found in any existing map, and those which 
are marked are frequently in wrong positions. All the positions depend on that . 
·of Guayaquil, w bile scarcely a single autboTi~y· agrees as to the longitude of that 
'town~ · 

.Villavicencio gives.the.long:itude:of Guayaquil in' 80° 9' 51" W. 

Inman . - 7ff '5'6 0 w. 
Raper - . 79 52 7 w. 
Admiralty chart - 79 51 0 "VV. 
Ar.rowsmith and others - - 79 50 0 w. 
Keith ·Johnston - 79 43 0 w. 
Eng lis~ Cyclopredia of Geography ~ - 79 2.3 0 w. 

By far the fullest' map of this region is that which was published by Villa
.. vic~n.cio,,in 1858, to accompany his work on the geography of Ecuador; and I 
,have, . therefor.e, .b~en obHged to take Villavicencio's map as a guide for the 
··cou:r_ses of the larger rivers, and the positions of the princ~pal places, for want of 
.a better. 

. But Mr;: Spruce, in a note at page 66, states that Villavicencio is not to be 
,(Jepen~ed upon, and mentions sever~L errors in his map. In the a~companying 
,map [have corrected these errors, m accordance with Mr. Spruces statement, 
1:and .I have marked the places and courses of rivers w4ich are mentioned in 
.l\1r. :Spruce's· Repor.t, but which are not to be found in any map, as nearly 
:as possible according to his. descriptions. Of course, with data so insufficient 
.accnracy: is not attainable, but at the same time the present map is fuller and 
•more accurate than any that has before appeared, comprising the "Red Bark" 
.;region of Ecuador, and all the places and rivers mentioned in Mr. Spruce's 
Reports will be found in the positions assigned to them by him, or as nearly so as 
was possible, while retaining Villavicencio's positions for Guayaquil and the other 
chief towns. Both the Io.ngitudes of Villavicencio, and those of th~ Admiralty 
Chart, are :indicated on the map. 

Lucmas and Limon, though they are merely small farms, are marked in 
·capitals, because the former was Mr. Spruce's head quarter~ during his visit to 
the Cinchona forests in 18'59, and the latter during his operations in 1860. 

India Office, 
(signed) Clements R. Markham. 

'3 January 1862. 
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-No. 45.-

CoPIEs of Co1t~ESPONDENCE relating to the Employment of Mr. Pritcltett .. 

. MEMORANDUM. 

ON -19th December· 1859~ Mr. Pritchett addressed the Under· Secretary of 
State for India, stating: that he had been in communication with Mr. Markham, 
and that he had offered to procure cinchona plants from; the Peruvian province 
of Huanuco. He was informed, in reply, that Mr. Markham· had authority to 
pay 500 l. to any one whom he might think proper to· employ in the Huanuco 
forests. 

In a letter dated 16th· December; in r.eply to one from Mr. Pr!tchett, 
Mr. Markham had stated that he would employ him if he· came out ta· Peru at 
his own expense, before Mr~ Markham left for the interior. 

Mr. Pritchett did not arrive while Mr. Markham was in Lima, but, when 
Mr. Markham started for the interior, he left Mrs. Markham in full possession of 
his views and intentions, in case Mr. PritcHett should arrive during' hiS' absence~ 

-,No .. 46.-

Mr. Pritchett to Mr. Marh'kam. 

My dear Sir, Lima, 10 April1860. 
I ARRIVED ·here yesterday from Southampton. Having applied to Messrs .. 

Gibbs & Co. fQr your instructions, I was extremely sorry to find that the answer 
received was that none had been left by you,. and that they recommended me to 
communicate with you by letter. · · 

Knowing how precarious is the chance of any letter now finding you, and 
even should· I receive your answer to this within two months of the present time, 
how large a part of the season wHl have gone· away,. I earnestly beg of you to 
answer this as early .as possible, sending me instructionS', and authorising Messrs. 
Gibbs to advance me enough to pay the expense of mule hire in the interior. 

I harte) &c .. 

• (signed) G. J. Pritchett . 

.. 
-No. 47.-

Mrs. Ma;kham.to Mr. Pritcllett. 
Arequipa, April l860. · 

MRs. MARKHAM is sorry to inform Mr. Pritchett that Mr. Markham has 
already- left this for the interior, tl1trefore the• best thing for Mr. Pritchett to do 
will be to proceed immediately to the forests of Huanuco, and if possible to 
bring down plants and seeds to unite with 1\I r. Markham's collection. 

·;Mrs. Markham is not aware whether Mr. Pritchett has already received any 
instructions, and, therefore, it may be best to repeat what Mr. Markham wishes· 
Mr. Pritchett to do, ·which is to collect young plants, and if possible seeds, of 
the three following species of cinchonre, namely, C. nitiila, C. micrantha, and 
C. glandulifera. _ . 

C. nitida may be distinguished by its bark being of a clear grey colour, fron1 
t~e silvery lichens which almost. entirely cover it. The parts not covered by 
hchens are of a chesnut colour.. Its leaves are lanceolate-obovate, capsule 
narrow, twice as long as broad, corolla roseate, and Yery fragrant. It .is known 
il! commerce as " grey bark," and also as "Quina Cana Legitima," and' is espe .. 
• emily found at Panatahuas,'Casapi, Cuchero, and. near Huanuco. 

c.,micrantha may be known by the white colour of its bark, and greater· 
roughness of surface; when cracked it is more fibrous, and of a light, cinnamon 

nS. p 4 · brown 
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brown colour. The leaves are broadly ovate, rather downy underneath at the 
base of the veins. Panicle very large, brachiate, manv flowered. Corolla 
white, and densely silky. Capsule three times as long as~broad. Contrary to 
t~c usual habit of cin~honre, thi~ species is met with ix;t the bottoms of valleys, 
and on the banks of rivers. ·It IS known as " Oascarzlla de Clticoplaya, de jlor . 
frequefia," and is, distinguished from other species round Huanuco by the 
pleasing white colour of its flowers. '' Pata de GtLllinazo" is the bark of the 
younger and ·~pper .branches of this speci~s, so ca.lled fro~ the black scrawly 
lichen (grap~lSj whiCh grows on the exteriOr. It ~s fo~nd m the cool and shady 
tracts of Ch1co_plaza, Mownon, and Cuchero, growmg m low damp situations. 

C. glandulifera.-_ This is the most valuable species of the three. Its bark is 
known by its dark colo~r, only here and there Yaried by small greyish green 
spots, and the inside should be the colour of a ripe orange, shading into fiery 
brown~ Leaves ovate, lanceolate, on the upper side smooth· and· shinina, on the 
under side hairy. Corolla pale rose colour, velvety on the tube, and woolly 
inside the limb. Capsule three times as long as broad. Known in commerce as 

·" Cascarilla Negl'illa." -It is found in Panatahuas, Chicoplaza, Mownon, and 
Cuchero, but is rare, only being met with on the higher mountain ridges: It 
:Bowers· in February and .. March. Mr. Howard has also mentioned to 
Mr. Markham that a valuable species known as " Cascarilla de Hqja de Oliva'" 
is found on the Cuesta -del Carpis and near San Rafael, and that the 0. Uritusint(a 
of Loxa has been found in Chicoplaza. ' '"' 

Arrangements will be made with Mes~rs. Gibbs for advancing the necessary 
money (500 dollars) to Mr. Pritchett, who had better leave directions for having 
his letters forwarded, in case Mr. Markham should have any further instructions 
for him. If Mr. Pritchett leaves Lima as soon as possible he will be at Huanuco 
i~the beginning of June, and may have the plants down to the cq~st in time to 
meet Mr. Markham. · 

-No. 48.-

Mr. Pritchett to Mr. Marhlzam. 
My dear Sir, · · · . Lima, 17 May 1860 

I BEG to acknowledge receipt of 500 dollars received from Mrs. Markham by 
•last steamer,alsq a letter containing instructions, in accordance with which I 
sballleave to-morrow morning for Huanuco, and hope to be successful in bringing 
down seeds of the different cinchonas mentioned. I shall' leave my address with 

..... '1\Iessrs. Gibbs. 
!(have, &c. 

(signed) G. J. Pritchett. 

-No. 49.-
( 

Mr. Marlclzam to Mr. Pritchett. 

Sir , Lima, 15 June 1860. 
I ARR;V.ED at the port of Islay on the }st instant 'W~th my collection of Cinchona 

plants, and shall conv;y them t? India b! the steamer which leaves I~lay on 
June 24th. On reachmg Areqmpa I received your lette~s, date~ from L1ma on 
April 10th and May 7th, and a copy of Mrs. Markham's·IDstructions to you. 

1 conclude that you are now about to enter the Cinchona forests of .Huan~co 
or Huamalies, and that you will be fully engaged in the work of colle~tmg be.fore 
you can receive this letter, in which I .propose to transmit my. fiual m:;t~uctiOns 
before leaving the coast. You will see that I have succeeded m completmg my 
collection of plants much earlier than I had exp~cted.. . . 

Mrs~ Markham has already supplied you w1th mformauon r~spectmg the 
three species of Cinchona to which you should tur~ .your att~nt10n;. a~~ you 
will observe that the principal localities to be exammed are .m the v~cm1ty ?f. 
Huanuco · or else like Chicoplaya in the ravine of the nver Monzon, m ' ' , ' 

Huamalies, which I think ought also to be explored. 
The 
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The plants should; if possible, be yol!n~ seedlings; but y~u will very likely 
:find great numbers of root. shoots, sp:mgmg from trunks of trees ·which have 
been cut down, with good roots of their own. These also should be ·collected, 
and, if 'too tall, cut down to a length of about 18 inches, and relieved of leaves 
and top hamper. 

For transport across the cordillera, the plants should be packed in layers of 
damp moss, and sewn up in packages of warm matting, or banana leaves. 

Your attention should be particularly directed tq the collection of seeds. You 
should : ascertain the time they are ripe, and take them just before the · 
capsule open·s, and the seeds are scattered. This operation will require consi· 
derable care. Mr. Spruce proposes'to spread sheets under the trees at the time 
of cutting or breaking off the branches bearing capsules. When coll.ected, the 
seeds should be dried, carefully kept dry, and occasionally aired. On arrivinrr 
at Lima, they should be delivered to Mr. Petrie at Callao, the agent of th~ 
Pacific Steam Navigation Company, with a request that he will forward them to 
England. · - · 

As soon as the plants arrive in Lima, you will establish'them in ~ardian cases, 
which I have ordered to be made here for that. purpolile, and forward them to 
Southampton; but I will write to you more fully on this subject in n few days. 

Much must, of course, Le left to your own discretion in this important enter
prise, and the information you obtain on the spot will be a much better guide to 
you than any instructions that I can transmit with regard to the localities to be 
examined ; but I would particular! y recommend the forests along the course of 
the -Mown on, and those near Chinchao, and the Cuesta del Carpis. · . 

You should take notes of the soil, climate, and position in which the Cinchonre 
grow, and forward a re-port of your proceedings to the India Office immediately 
on your arrival at. Lima. Dried specimens of leaves, flowers, and capsules 
should also be procured, if possible, and 'transmitted. Wishing you health; and 
success in this undertaking, 

I have, &c. 
(signed) -Clements R. Markhllm. 

-No. 50.-
/ . 

1\fr. Marhham to Mr. Pritchett. 

Sir, . Lima, 29 June 1860. 
You will receive this .note at the same time with anothet· dated the 15th instant~ 

With regard to your. collection of plants and seeds of the Cinchonre, I have 
ordered cases to be made here for the reception of the plants on their arrival, by 
a carpenter named Lewis, whose workshop you can find ont from the clergymai). 
here, the Rev. J. Henry. You can establish the plants in the carpenter's yard, 
and have them removed to Call~o on the day the steamer sails; and you will find 
no difficulty in procuring fresh.soil. There will be six cases. 

· The cases should be filled with soil to a depth of eight or nine inches, and the 
plants should be planted in rows from the back to the front of the case. This 
shoulq be done as soon as possible, as every day ,that they are out of the soil 
lessens the chance of their growing. The distance from plant to plant must be 
regulated by their size, but in the case of their having much foliage, it is oetter 
that they should be rather -wide apart, as the ,crowding of, the leaves is always 
injurious, often inducing mildew and mould. After being planted, the plants 
should be well watered ; and if the cases are not to be immediately moved, they 
should be sprinkled from time to time as they get dry. . 

On the surface of the soil, between each row of plants, a flat piece of wood 
should be placed, three or four inches wide, extending from the back to the front 
of the case, held firmly down by two other pieces extending the whole length of 
the case-the one being nailed to its back and the other to its fl'Ont. The one 
along the back should be put in before the ·plants. The.under edge of this batten 
ought to be just far enough above the surface of the soil to allow the ends of the 
cross battens to be inserted under it. By this means the soil and plants ar~ 
ke:pt from being disturbed in the operation of moving the cases. 

' When the cases are to be finally closed, the soil should be in a medium stateJ 
as regards moisture, and all· the ·dead foliage should be removed. They spould 
be made as air-tight as possible by means of putty and paint. 

t't8. Q The 
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The seeds shoul<1 be made up ia papeo parcels·, about hal£ an ounce in each, 
which should all be put in a. canvas bag, and kept bunging durin()" the voyao-e 
in. somo- airy· patn of the ship1- such as the captain's cabin.. 'fhe paper shuuld. 
be of an absorbent nature; so as to dry up any m0isture coming from the seeds; 
such as common brown paper. 

In addition ta the mai.n p~cket of seeds, yon are to make up twa smuller ones, 
to the address; of the Governors. of Jamaica and T1·inirJad, to the care of Her 
Majesty's Consul at. Panama, and the large packet is to be sent to the address of 
the. U nde11 Secretary of State· for India. 

, You shoul~ make. a:r<}ngements with Mr. Petrie at Callao about the shipment 
Q{ tbe,Wa:tdtalli cs:_ges m. th.e first: steamer for Panama, on the upper d~ck, nnd 
you W.ill pay Lew1s; tb..e ca.rpenter, for them ; b11t I will request that the snm 
may be re~~id to you, an& not included, in the 500 l:, so you should send in an 
aecotm t of 1t .. 
. Wishing: you. every success, 

I have, &c., in great haste, 
· (signed) Clements R •. ltfarkham. 

Note.-]n; the. event of MP. Pritchett. meeting with any opposition from the 
local authorities in embarking his plants, I have supplied. Mr. Jernit,gham, Her 

· M.aj,esty's Consul-General at. Lima, with• a: copy of the letter fro.m the Minister oE 
Finance: td the Superintendent of the Cust~m;..house at Jslay, ordering him. to 
allow; my: plants tG: be embark.e.c4 which will be ali. nnans-w~rable argume.mt ... 

Cle'litents- R. M.ark!irlm. 

- Nd. ol!.-

From G. J. Pritchett,:Esq., to Clements B. Marklzdm, Esq., lndia Office, 
.London.· 

Sir, Lima, 13 September 1860. 
ON the 16th ultimo, the day. Gn whieh I arrived in. Huanuco from the bark 

districts of Cocheros, Casapi, Pampayaco, and others, where I had been engaged 
the previous two months in examining the most favourable spots for carrying 
()Ut my object of obtaining seeds and plants, I had the pleasure of receiving your 
two favours of loth and 29th June, from Lima, containing for my guidance 
so.me 'furth~r particulars, in addition to those already received, of the distin
guishing characteristics of the different species of barks to be observed, and also. 
instructions as to the packing and delivery of the seeds apB plants. 

Although the arrival of these letters to my hands has. been so tardy, I may, 
nevertheless, venture to hope that no prejudice has been thereby caused to the 
execution of my mission, as every particular, with the exception of only one 
unavoidaple item, has been complied with •.. Tha collection, for instance, of seeds, 
to which you d.esire that special attention•should be paid, ih preference to that 
of young· plants, I had already determined on before leaving London, where 
llearnt fr.om Mr. Veitch, that he thought success more likely to be achieved 
through tlie ripe and carefully gathered seeds than by means of the plants. If it 
h~d been otherwise, and the .plants. had. been con::,idered more desirable than the 
seeds, .it would have proved very costly for me, as c the carriage from the bark 
wood·s to the coast ranges· from 25 dollars to 30 dollars per cargo of 12 arobas. 

1. was therefore the more glad to fiud that tbe. instructions received by me in 
Huanuco, on my return from the Montana, bad been already and fortunately 
anticipated, as I have obtained a good q~antity. of ripe seed, well dried, and 
most carefully packed, and wlrich will be delivered in perfect order, according t.o 
your letter. 1 could greatly have increased the quantity, had I not been obliged 
to return to Lima by the end of August. I have als'o been very much hindered 
from getting seed earlier, by tbe st'ason having been unusually wet and un-. 
favourable for its .ripening, so that it wa.s only within the last fortnight of my 
being in the forest that the greater part of the seed was gathered, it only then 
baving become sufficiently ripe for the purpose. . · 

Should it be necessary, it would not be difficult to make arrangements for an , 
annual supply f.rom the Huanuco district of considerable quantities, Loth of 
seeds and plants. 

My 
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l\fy departure from ~ua:nuco for Lhna was on ~he '2lst.ulti~o, and I am ~orry 
to say that my arrival Jllt the latter place was not 111 sufficient .nme to embark the 
plants in the ~h:!a~er of the 29~h. 1\fy first. care ·on arriv3;l there was to get the 
plants esta!Jlished m the ''Val'chan cases, wluch was done ln the ·course of·a few 
days, as soon as the carpente1· had fi~isbed his. :w-ork,, and ~d~itted ~f so doing. 
The expenses and cost .of the ':VaTdian··cases, tucludmg sh1ppmg, ra'llway, :&c., 
are 186 dollars. 

By the present .ste~mer, the followir.~g .are shipped to the ·care <>f C. T. Bid .. 
well, esq., Panama; vJz.-

Six W ardian cases, plants, containing 10 in each, addressed to ,the U nd~r S~c;r.etary 
of State for India. · · 

One bale, containing one packet, addressed, Under Secretary of S~ate for 'India, 
containing 24 ~oz. ~ oz. papers, C. micrantha ~seed, 'Var. l'1'ovinciana. . 
18 doz. ~ ()Z. papers, C. nitida seed. 

8 doz. ~ oz. papers, C: micrrzntha, var. Pata rli Gallinazo. 
One packet, addressed, H. E. the Governor of J axpaica, .containing,-

6 doz. ~oz. papers, C. micrant/l.a seed, var. Provinciana. . 
4 doz. ~ oz. papers, C. nitida. . · . . • • • 
One packet, addressed, H. E. the Governor of Tnmdad, conta.uung,-

4 doz. A oz. papers, C. micrantha, var. Provinciana. 
4 doz. j oz. papers, C. nitida. · 

ali of which I trust will arrive in perfectly good order at their respective d~sti~~~· 
tions. · · 

I shall embark in the present steamer~ and hope to ;have lhe plea~l;lt'e of seeing 
you about the middle of next month. My address will b~ as before., the Fishery:,. 
Boxmoor, Herts. · 

· I am, &c. 
(sig.ned) G. J. Pr.itchett. 

-No. 52.-

LE~TE:n. fro.rp G. J. Pritchett, Esq., to the Under Secretary of State .for India. 

Sir, · Boxmoo.r, Herts, 9 .July 1.861.. 
'rn E particnlars of t4e circumstances ca~sing the delay of my il'eport ·On the· 

hark districts of Huanuco, which I visited last year for the pur.pose ,o.f collecting 
certain species of the plants and seeds of Cinclwna peculiar to it, are ahe~dy 
before you. 

I have now the lionour to submit, fer your information, :the followin.g 
iletails :- · 

Having obtained lettE!rs Df introduction in Lin;:~a, and made what pr,eparations 
were needful in that city, in the way of waterproof tent for the forest, as ;well .as 
warm clothing for passing the cordillera of the Andes, I took my departure from. 
that city on the 18th May., leaving there a letter to :b.efor:warded .to Mr. Markham, 

· intimating my :having done so. 
The city of lluanuco :w~s reached on :the 28th, ~·.dis:tat1ce ·of eighty leagu.e$. Jt 

is .situ~ted on the eastern slOJ)e Qf the A.ndes: 
This beiug the last .po.int for pil'ocuring mules, f,1S well :as preparing :provisions, 

it was ll;ecessary to ;remain here some days to carry out these objects. In .th~ 
meanwhile, I was engaged in 'procuring as much local information as possible, ,in 
connexion with my o.bject. 

A very short time p,roved how interested ,the CQ.m,m.utiity of Hu~uco are in 
the -products of the :oejghbouring forests. · I was welcomed by the governor 
of the place, and .e:vf!l'ything ;that would in any way .CG:mtribute to $UCcess was. 
placed at my di~posal. Through the kindness of several of the residents, 
.T. was enabled to obtain t.he servjces of a Bolivian, who had in formet' years 
been engaged in getting out bark, to a .considerable extent, and was well 
acquaintetl "'ith the several most interesting spots in the forest for that 
purpose. 

The time of my an·ival in Huanuco was unusually favourable fo1· gaining .in .. 
• formation on every point that might be necessary, and ,ready and ~eager replies 
were. given to my .inquiries1 in ~onsequence of .the expectations <>f the inhabitants 
being at the highest respecting the future prosperity .of .their city, on :accotillt of 

H ~t · Q 2 . · a grand 
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~ grb.nd road, which was already commenced, for connectin(J' the province of 
Huanuco with'the river Ucayali (about fifty leagues to the east}, the largest and 
most important of the southern tributaries of the Amazon. · 
. Arriving at this time, with intrpductions from members of the Government in 
Lima, and not having anything to do with the usuai objects that take people to 
Hu~nuco, it was impossibl~ that th.e pepular mind could allow me to pass un
,:tobced. To me, therefore, was assigned the post of emissarv from the Govern
ment for ascertaining the most suitable point ~n the Ucay~li which should be 
made the terminus of the road, with the view of connexion with the Amazon by 
large steamers. on the former river. · , 
~ Provisions of dried meat, biscuit, lard, rice, tea and coffee, sugar, spirits, tin 
te~pot and mug (the spiri.ts being the most imrortant of all in the damp forest) 
~emg .ready, I left the c~ty of Huanuco for the forest on the ~th June, havin(J' 
been delayed there twelve d~ys by these indispensable preliminaries. o 

The ro'lte ·to the bark district (I should sav to the centre of the district as it 
extends from north to south over a distance ~f at least from forty to forty-five 
leagues) lies to the eastward, the first part of the road, for about five leagues, being 
down the valley ofHuanuco, and more or less along the river's bank. Sugar-cane 
estates occupy the land on either side, whose products supply the mineral district 
of the Cerro de Pasco with large quantities of the aguardiente, the rum 
of the country, and is a source of extensi'!.e support and profit to the inhabitants. 
The whole of the cultivation is by irrigating canal:; from the river, a system 
,most thoroughly understood by all the Indian population of South America . 

. Leaving the valley of Huanuco, the road strikes off to the left, in a northerly 
direction, gradually ascending from the river, in the direction of the highest part 
of the chain of mountains, at the top of which is Carpis, and at a distance of about 
two leagues is the village of Acomayo. This is the halting-place generally 
adopted by travellers leaving Huanuco, on account of eggs and. alfalfa being both 
obtainable here, and the necessity· for giving a good rest to the mules before 
attempting the pass of the mountain. It was my fate to both a&cend and descend 
this mountain on foot, on account of the unusually unfavourable state of the road 
at the time of my entering the forest. 

The great.mouD;tain range of Carpis may be considered the outpost of this part 
of the forest. On one side, from its towering elevation, you look over the 
boundless. sea of forest vegetation to the eastward ; on the other, in the direction 
of the cordillera and Huanuco, the prospect consists of every form of bani rock 
and arid mountain, except in those few instances where the bed of a valley is 
visible, and the green patches of irrigation can be distinguished. 

On the forest side, the vapour and cloud which rise are ~ontinually bathing the 
woods, which seem at this spot'to be the perpetual focus for the, conver~ing 
clouds. They are carried over the tops of the range towards the more heated 
plains of Acomayo, and bear with them in that direction, for a short distance, 
their beneficial and nutritive influence, though it does not extend above a league 
or a league and a half. · . . c • • 

'fhe atmospberic changes whtch ~p1dl:t ta~P place at tht? P?mtare very great, 
every vicissitude of temperature b.emg expe~Ienced here wtthiD a few hours-!lt 
one time, a raging tempest of ratp. and · wmd; at another, the calm, tr~nqUll, 
leaden atmosphere of chilling cloud and fog. I presume the almost fathomless 
depths of the water-worn abysses of the forest, the great wo:ximity of their si.des 
to each other, at the same time that they are und,er the 10fluence of a tropical 
sun. will account for these phenomena. . . 

Carpis contains many specimens of trees of the Cmchona speCies; am~n&" th:m 
the C. purpurea immediately arrests attention, on accour;tt of the d1stLncttve 
character of its foliage ; it is very abundant here., as weJ! as m other parts of the 
forest which I visited. I presum" it made more 1mpress10n on me here, as I saw 
it for the first time. . 

C. nitida is common on the north-east side, and at the upp_er part of the 
mountain. 

C. obovata the source of the olive-leafed, but known there as the lucumo-leafed 
species. is m~t with in small quantities, but with characteristi~s so decided tha~ 
I could have no doubt of its being the species so called. It require~ several d~ys. 
examination before it could be discovered, and I had almost despatred of findmg 
it, w ben the last day brought success. 

C. micrantlla, 
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C. micrantha, var. Provinciana and var. Pata de Gallinazo, are both inhabi
tants of the lower levels of the mountain. Other species were met with, which 
.may be valuable ; but as my object was confined to those above named, and my 
time was exceedingly limited, it was urgent for me to make the most of the short 
xemaining ~eason, and dedicate the whole of my energies to carrying it out in the 
most effective manner possible. . 

I lost the opportunity of seeing an important distinc~ive character of the 
Cine/zonas by arriving on the ground too late to see the trees in flower, so I 
was obliged to be guided by other peculiarities, iri which I trust I have been 
successful. 

The nature of the ground, the dense and lavish character of the vegetation,· 
·which is exuberant beyond expression, have hitherto effectually kept this region 
in a perfect state of seclusion and almost entirely unknown, except to the few 
na.,tives who, in naked lon~liness, have been urged by hunger to thread their way 
through the brakes and sloughs of its rank wastes, when escaping from .the thrall 
.of some oppressive estate owner, or pursuing the chase of, some- wild animal for · 
food to support the exertion necessary for threading the difficult mazes of the 
entangled woods. . 

Chinchao is the first village met with in descending the valley of the river of 
· 'Casapi, of which Carpis is the head. It gives its name to a cinchona district in 

the neighbourhood, on both sides of the va1ley, from which specimens of cinclwna 
.have been prouf;ht, and sometimes also applies to the chain of lofty hills or 
mountains on the left bank, which connects the crest ofCarpis with the important 
bark n10untain of Cayumba, within a league or so of' the river Huallaga, to which 

. .the river of Huanuco is tributary. · . 
On this chain of hills· the same speci.es of cinchona are met with: in the. upper 

~parts, the nitida and ohovata, and in the lower, tbe purpurea and micrantha. 

Chinchao is the only village of this valley, consisting of about 20 huts and a 
·church. 

The coca hacienda of Casapi was reached,on the 13th June, having passed, on 
·the way down the valley, the different coffee and coca haciendas for the cultivation 
of those products. 

Casapi.--This hacienda is an extensively cleared portion of the forest for the 
culthation of the coca shrub, whose leaves are greatly appreciated among: the 

.labourers of the country as a stimulant of a peculiarly supporting charac.ter-many 
nights and days of laborious wa~ching and exertion being undergone by the 
assistance of its strange properties. 

To the miner it i8 cons.idered indispensable, and the important mineral district 
.of Pasco, which contains many thousand inhabitants, would be a desert were it 
not fm the strange ~nergy imparted to the miner by the use of the leaf of this 
.invaluable shrub. .. 

It is ~asticated, with the addition. of a small quantity of caustic lime, which is 
,carefully introduced to the chewed mass at the end of a small stick. " Hualqui" 
is the name of the hide bag containing the coca leaves, and "poto" that of the 
small mate containing the lime. 

Casapi is situated at the lower or eastern end of the valley, where it joins the 
.main ·valley of the River Huallaga. This was the first scene of continuous exp~o
ration. It was here that I was joined by my guide, who did not join me. for 10 
days after my arrival. · 
· In the meantime, I proceeded to make use of all the means at my disposal, by 
.availing myself of the people of the hacienda. to show me the tracks and intrica-
cies of the neighbouring woods~ all. which wa3 most kindly permitted by the ow.ner 
of the estal•lisbment, who is thP. son of the gentleman who entertained Dr. Prej)ig 
when he· visited these parts .. With this assistance, I was enabled to examine the 
whole of these woods b~fore the arrival of J11an, my guide. The result of the 
,exploration proved how active had been the operations of the collectors in the time 
of formt'r bark speculations ; for, with b11:t rare exceptions, every tre~ had been 
felled, and nothing wa~ left to subsequent collectors but to wait till the younger 
plants should come to their full maturity. 

It was evident that this was not the spot for tny purpose. 
• Casapillo is situated on the high land which is formed by the junction, at . .an 

.ac'ijte angle, of ~~e Casapi valley with that of the Hp.allaga. Its height above the 
woods of Casap1 Is between 400 and 500 feet. 

118. Q 3' The 
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• The only 5pecjes found here was t.he. f!· nitida, wb~s.e only habitat is airy situa
tiOns ; but, tts 111 the case of Casapt, 1t had been nstted bv the collectors and 
every cinchona tree had been felled ; the spot was soon abandoned for sea;ch in 
others of better promise .. 

·The 'E:xtent of this wood, which is on a high spur of land which comes from the 
range of hills in the direction of Pillao, is several sqnare leagues. 

Cocl1eros.-The mountain called San Cristoval d€' Cocheros is situated at about 
three kag-ues from Casapi, close to the Hual1:1ga. The owner 'Of these haciendas 
told ·me that it ltad ne,·er been visited by collectors, and that I could prosecute 

. my search in its woods as much as I pleased. lt rises, an isolated mountain, 
from the low land at the conflux of the two rivers, to a heirrht of about 
1,200 feet above them. Tbis point is about the centre of the b;rk district of 
Huanuco. 

-It }ms on the nmtb_, or 1ower~down the Huallaga, within a 15-league radius 
the following bark .. producing -stations: .(,"'hicoplaya, San Antonio, Tingomaria: 
Huachipa, Cayumba, I)atayrondas, besides others on the lV[onzon River. On the 
south, in the direction of l!anao, Pampayaco, Lanzabamba, Jaupe, Mallooo, IO'ua-
cara, and Piilao. . o o 

On the arrival of Juan {my bark guide), I inu:nediately set to 'work .to deter
mine the capacity of our new scene of labour for producing cinchona seed, and 
daily were the trips made into its. u·oods for that purpose. But it was soon dear 
that, however ~ncb was met with, and seemed merely to reqvire a few da\·s to 
ripen, nothing could be done for tbe present, as the capsules were ·only rec~utly 
furmed. · 

During this pause, which was unavoidable, it seemed de~irable to ha,·e other 
woops, known to contain the rzitida and 'fllicrantha species, examined at the same 
time, to ascertain tbe state of the seed there. which, if more forward, could have 
been l1arvested before the Cocheros seed was ready. None, however, was found 
to possess the advantages of this spot for my purposes. I therefore determined 
to make the entire collection of seeds ~nd plants from this point, and commenced 
at· once lo fix on the trees in "the :most forward state, so as to watch the gradual 
matuiing of the seeds, both of the nitida and micrantha. It seemed as if a few 
days would be sufficient for the purpuse, yet several weeks elapsed beiore the first 
lot of seed was gathered. 

'The Governor uf Tingomaria sent me several specimens of bark from his neigh
bourhood, and <>ffered me trec.ess t-o the woods or bis district; but the swollen state 
of the river, which had fo:r a long time prevented any communication from below, 
and ha,·ing the species I required so near at hand, made me thank him fur his. 
kindness without availing my~elf of it. - · ,. 

He sent several specimens, which proved to be- of the micrantha and other 
specits found in Cocheros. ,. 

From th~ reports brought me by people engaged by me in the search for the 
nitidas ·and· micranth.as ·as well as the C. ohovata in the mountains of Pillao, I. 
l1ave no doubt that this district to the south of Cocheros, with the intermediate 
points enumerated above, would yield a prodigious quantity ·of these barks, should 
the time ever arrive of its attaining a commercial value. 

Huachipa ~as reported to me, by an old Spaniard, and formerly a collector, 
as eontaining the C. obovata. \Ve searched there for it, however, without 
success. 

The first examination of Cocheros gave very little promise of good. I com- • 
menced at the east corner of the mc'untain, on the lo~er side next the river, and 
gradually rose along the south-east face,:i~ a zigzag direction, t~ll the s~mmit w~s 
reached. Here an abt,mdance of C. mtLda tre(·S was met with, havmg a farr 
qu~n1ity ()f seed, though in the early fJart of the as~ent I was grea~l,r disap-· 
pointed· at meeting with only ftw but very fine, specimens of the mt~da and 
micrantha species. I was gomew~at reconciled, however, with the reflectiOn that 
it "·as probable the sunny side of the mountain would prove more fa,·ourable to· 
the cinchonas, more particularly those rt·quiring warmth and ~o~sture, and I 
looked forward to the morrow to try the correctness of the surm1se. Early next 
day, our course (the starting point being the same as yesterday) was directed due 
north, parallel with the line of the river; and having ascenlled sufficiently high to 
be well in with the micranthas, which already showeJ greater Jeveloprnent than • 
on the south-east side, we continued in a t10rizontal direction along this face of the 
mountain_, meeting with a most satisfactory show of the var. Provinciana. 'Ve 

marked 
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marked th-e trees. as we entered, by way of precaution, so as to arrive at the same. 
spot on a subsequent visit, which had to be a·epeated a great many times· before 
fellin()' .the trees for gathering the seed. . · 
• Th~ V"ar. Pata de Gallinazt> is scarce on this. mountain, as well as on ever:y 
l()ther we visited, compared with the var. Provinc.iana. They both gt·ow to \'ery 
large siz~, and the foliage· is somewhat similar, but they are easily distinguished 
by the bark. · · 

Some of this species I found to be as large as 30 inches diameter, and a noble 
.and elegant appearance many of them have a~ong their brethren of the forest, 
rising in some instances us high as. 70 feet. . . 

Our day's work confirmed me in the determination to take this point us a filir. 
specimen of the district.. The supply of trees and seeds being so am pit', aud the. 
field of exploration being so comparatively near to the coca hacienda before 
named, made this spot suitable ·also for the drying process, so very neeuful for 
the delivery of the seed in good c9ndition on the coast. . , 

Being entirely satisfier£ as to the exi:stence of the seeds at this point, I now only .. 
felt great anxiety about the weathe1·. Although it was then about the midJle of 
the drv season, heavy soaking rains were still falling fro111 day to day, and the seed 
seeme·d to make no progress whatevtr towards maturity. 

Towards the latter part of July the weather broke up" and the sun began to 
make impression on the solid banks of clouds that filled. the valleys. Though 
·clouds were the prevalent visitants during this so~called dry season, there were 
occasions,. during some portions of the day, when the sun unveiled, and even 
penetrated to the very underwood of the furest. . 

But even to the last day of my remaining here, when we had nearly a fort· 
night's fine weather, with only an occasional shower:,. the tracks wel'e stilt deep_ 
with :rr,md, ann only in the exposed . situations could tlle mnd be found le . .;s than 
ankle~deep. This fortnight: 0f fine. weather was the 1harvest that was necessary to 
be fully improved. . . 

The rapid ripening of the seed kept' as many hands as I could procure from 
the hacienda occupied in felling the tree!;, and stripping them of their seed. After 
variow£ trials, I found that the felling of the tree was the best way of proceeding 
under my present circumstances. My time. was. very short, and, the q11antity of 
seed suddenly ripened so plentiful, that to attain my object of gf~tting a good. 
supply of it I could afford to be extravagant ; and although much' more seed- was 
lost than. what was gathered, :;till my limited time compelled me to adopt this 
plan. 

During the fortnight we were engaged in this war!,, seven large trees were 
felled dai~y, and denuded of their capsules. ·At thL;; same t.ime the drdng pi'Ocess 
l1ad to be attended to in the hacienda, and every advantage to be tak~11 of the 
sunshine, while the seeds~ were carefully protected from the breeze, whil'h, with. 
,our utmost care, did not fail to deprive us of some of them. Our spoil having 
been so hardly earned, ensured this part of' our operations being carried out with 
a jealous care, and the loss in this· respe~t was reduced to a minimum. 
· By the 13th August, when it' was necessary for me to leave, in order to arrive 
in Lima by the eud of the month, the seeds were all carefully put up in outside 
wrappings of tar-cloth, and every precaution ~ken to prott'Ct lhem from external 
influence. The small plants had been brought in and packed in bundles, b~·tween 
Jayerd of the cryptogamous parasites of the cuca shrub, overlaid with coverings of 
pa,m-branches bound tightly together, and then enveloped in several thickne:;ses 
of the woollen fabric of the country, called'' xcrga." 

If h had not been for the great expense of carriage to the coast, I should have 
brought more plants~ as it would have been equally easy for me to have despatched 
from this district 100 cargas or loads of cinchon~ plants as the half load to which 
I was compelled to limit myself~ and which I felt exceedingly un11illing to 
,conform to. 

During the journey down; I ha<J the. plants soaked morning and eveninoo, 
e~cept those few days on· which we were·· passin·g the cold region of the Co~-
dJllera. · 

They were i!l perfect health when put into the \Vardian case~ in Lima, a~ also 
,when t~ey arnveu at Southampton; 1 having, during the passage homt·, made it 
my b!lsmess.ta attend to them, so ~s to preserve the temperature at as equaLle a 
state as possible. 

"'T!th reg~~d to the geology or the district i!1 and al'ound Cachero~, Cas;lpi, 
Carp1s, the 1mgo, &c., the rocks are of the pnmary formation, and, in many 
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localities, higqly disintegrated, large masses of hornblende felspar and mica-
ceous minerals.existing in great quantity. ' · ' 

The warmth of the climate (I allude to where the sun's rays are not inter-
. ceP.ted by foliage), together with the almost constant moisture of the atmosphere 

(for it s?ould be bor~e in m~~d that ~y visit was during the dry season), are no 
• doll:bt h1ghly conduc~ve to tlismtegratio~, and henc.e the great fertility of the ~oil, 

derived, after the lapse of many centunes, from this particular <!lass of rock. 
Among all the distinct mineral species which abound on the surface of the 

earth, none are so rich in potash as felsppr. This substance is very generally dis
t~i~uted in. every direction,_ derived d?ubtless fr~m the plu~onic rocks by gradual 
d1smtegrat1on.. All the cmchona tnbe are said to reqUire a large quantity of 
potash for then full development, and hence the reason of their attaining such1 
large proportions in this province. 
·~he felspar which I brought to En~,Iand, and which I have had examined hy 

an eminent chemist, is pronounced by him to be, in conjunction . with other 
mineral bodies, that best suited to form a rich and prolific soil, when heat and 
.moisture have broken up its particles, rendt.;ring it thereby fit for assimilation by 
the plant. . 

There is also another mineral which is very abundant, viz. steatite, a silicate· 
of. magnesia and alumina. ·It derives its name from the soft and almost greasy 
texture it presents, resembling the solid portions of tallow or fat stearic acid. In 
the republics of South America the natives call it "jabocillo," or soapstone,. 
for a similar reason. The vast quantities which abound in the Huanuco 
districts generally render them very interesting, both to the geologist and the· 
mineralogist. · . · 

I (!annat say, however, that I think the geology of the district, or, rather, the 
·geological formation of the rocks {the primary source of the soils on which the· 
cinchona plants grow); to be the sole cause of their flourishing here better than in. 
other parts of the world, as in many other portions of South America, particu
larly in Chili, B9livia, and ColuD:lbia, I have noticed the same description of 
minerals with comparatively little alteration. · The whole chain of the Andes, 
from Cape Horn to the Isthmus of Darien, consists essentially of a species of 
granitic rock, termed "Andesite/' differing somewhat from granite. (properly so,. 
called) and from syenite, which was formerly supposed to constitute the great 
maSs of that chain. 

The region about Coquimbo, in Chili, is thickly strewn with disintegrated 
felspar. Mica, hornblende, and steatite also abound; but the climate of these 
countries, especially near the coast, precludes the possibility of the growth of the 
cinchona, it being very dry;- with cold south-easterly winds. Nearer to Cape
Horn, indeed, much rain falls, but that frigid latitude is also adverse to the 
grow~h of a plant so essentially tropical. Hence a climate is also necessary as 
wen·as a soil, even though the cinchona may find in the lat~er, to a certain extent,. 

: a·fitting and congenial pabulum. · 
The climate of these districts is essentially moist and w~rm. The difference . 

in degree; however, between that of the lower parts of the mountains, the habitat 
of the tnicranthas, and the higher, where the nitidas are chiefly found, is very 
striking, and too much stress can ~arcely be laid on this characteristic. I was 

. prevented making observations with my thermometer, as it was disabled on its 
way down the valley of Casapi. 'Ihe difference I speak of, therefore, is that of. 
the sensible heat. That I am not mistaken.is proved by the perceptible change 
so 1·emarkable -in the character of the vegetation·. For instance, within a vertical. 
distance of 200.to 250 feet, it is scarcely possible for it to pass unnoticed. Another 
jmportant condition, which favours the greater development of the vegetation of 
the lower levels, is the greater depth and infinitely richer quality -of the soiL 

· This is the natural result of the heavy rains, which carry with them the most rich 
and soluble parts of the upper grounds, and deposit them on the lower, accumu
lating there its stores of incalculable vegetable wealth. 

It merely remains to me to express my wish that the results of my collection of 
seeds and plants in India, will confirm my present impression, that the service 
which I had the honour of being entrusted with was not inefficiently carried out. 

I have, &c. 
(signed) G. J. Pritchett. 

~ 
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-No. 53.-

From Sir 0. TFood, Bart., Secretary of State .for India; to His Excellency the. 
Honourable the Governor in Council, Fort St. George ; dated London, 
17 August 1860, · 

Para. 1. I HAVE to inform you that Mr. Clements Markham, who was sent to 
South America last December, to procure a supply of the quinine-yielding cin
chona plants, for introduction into India, has arrived in England, with a supply 
of both varieties of the C. Calisaya, .and also a few plants of the C. ovata and 
C. micrantha. · 

2. or these plants 216 are already throwing out shoots, and 53 more still retain 
life; being 60 per cent. of the number originally planted in the Wardian cases 
in the Peru\'ian port of I slay. ' 

3. Mr. Markham will sail for Calicut, by way of Bombay, on the 27th inst., 
and it is important that the pecessury preparations for the conveyance of the 
plants from the port of Calicut to the sites prepared for their re,~eption in the 
Neilgherry Hills should be completed before his arrival. 

4. The rep01't forwarded ·by last mail, six additional copies of which are now 
transmitted, will have placed Dr. Cleghorn and Mr. Mcivor in possession of all 
the details connected with l\lr. :Markham's expedition, and will have led them to 
anticipate his arrival by preparing the necessary sites for the cultivation of the 
plants. 

5. Collections of cinchona plants and seeds of other valuable species from the 
north of Peru, and from Ecuador, ''"ill probably arrive in India towarps the end 
of the present year. 

6. I have to request that you will advance to Mr. Markham, during his stay 
on duty in your Presidency, such sums from time to time as you may be satisfied 
he requires for his own personal expenses, and f(n· the efficient. performance of the 
duty entrusted to his charge~ · 

-No. 54.~ 

From H. Cleghorn, ~sq., . M. n., C~nservator of Forests, to J. D. Bow·dillon, 
Esq., Secretary to Government, Re\'enue Denartment, Fort St. George, dated 
20 September 1860 . ., ... · 

I BEG to enclose fo'r the consideration of Government the accompanying letter 
of Mr. W. G. 1\'lclvor, Superintendent Ootacamund Garden, with an estimate 
of money required for preparing a site for the cinchona plants, expected almost 
immediately. The following suggestiQns U})On Mr. Mcivor's proposal occur to 
me:- • 

'1. The 50 acres alluded to which lie convenient for superintendence should be 
reserved specially for the purpose. · · 

\ 2. Ten acres of forest migi1t be prepared immediately, in anticipation of Mr. 
l\farkham's arrival. The cart track should also be made. Mr. Mcivor has 
Mr . .!Vlarkham's pamphlet and report, and lmows what amount of shade should 
be left. 

3. The timber felled should be lotted and sold by .Mr. Mcivor; the proceeds 
will be available for the preparation of the ten acres. In adddition to this, I 
would suggest a grant of 2,000 rupees, to ~e accounted for us expended. 

4. The simultaneous cultivation of peppermint, &c., is a good suggestion ; but 
until Mr. Markham's arrival, I should not propose more than the prepanl.tion of 
ten acres. So far as I know, Mr. Markham has from 600 to 700 plants, all of 

, <:ourse of small size: allowing for losses in transit, and the proportion to be sent 
to Mr. Thwaites, in Ceylon,. this area will suffice; moreover, Mr. Markham may 

us. R '· consider 
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consider other sites preferable, or may advise the trial of experiments in several 
localities for different species . 

• 5 •. I have not heard of Mr. Markham's h;aving reached England, but his arrival 
i~ ~ndia should be telegrap~ed at. once to Mt. Mcivor, from Calicut or Madt·as, 
according to circumstances. · 

-No. 55.-

From. Mr. W. G. Mcfoor, Superintendent Government Gardens, to Dr. Cleghorn,. 
. Conservat.or of Forests; dated Ootacamund, 12 September 1860 .. 

· WITH reference to the order of Go,·ernment, under elate the 18th ultimo, 
No. 1220, I have the honour to enclose an estimate of the money required fvr the 
preparation of the cinchona site indicated in paragr(.lph 9 of your letter dated the 
31st July 1860, No .. 83, and beg to solicit the favour of your makinO' application 
ta Government. for the sanction of the. amount required.. 

0 

2. In the estimate I have in.cluded the cost of a bandy. road from the canton
. ment of Ootacamund' to the cinchona plantation, as this will enable us to cart 
manure at. a small Co::it. , · 

· . 3: As the cinchona trees will be planted 'wide, and as several years will elapse 
before they cover the ground, I would suggest that peppermiut be planted over 
the whole extent of the land, and the essence prepared for rhe m~dical depart
ment; this to be sold at what is. considered its fair value. I make this proposi
tion in order ,to ,economise the expense of this· experiment.1l planting, as I 
an:ticipate•that the returns from the peppermint will in a great measure meet the 
~xpenses of keeping up the pla.ntation. 

. 4. In an experiment of this kind, where· it is impoYtnnt to show that it can 
be. profitably conducted, every exertion. should be made in order to increase 
the returns from the undertaking; as a great drawback to the extension of the 
cultivation of the cinchona will be the length of time the plant requires to come 
to maturity. 

5. I have just learned that Mr. Markham arrived in Southampton on the 28th 
·Of July, with a large supply of cinchona plants in good condition, and that they 
were to be dispatched to India by the first steamer in August; it is, therefore, 
probable that they may have already reached Madras; and( as no preparation has 
been made for their reception, I will proceed at one~ with the work, in anticipa
tion of the sanction of Government, and trust you will approve of this course. as 
~ am ID<?St anxious for the success of the undertaking and the preservat;~>n of the 
plants, whi'ch would be endangered to a certain f:Xtent were they to arrive when 
entirely unerepared for their reception. ,. . 

-No. 56.-
c 

0RD.ER by the Madras Government, 28 September 1860. 

· 1. CoPY of the Despatch above recorded will be communicated to the Acting 
Conservator of Forests, the Collector of Malabar, and the Superintendent of the 
Government Gardens, Ootacamund. 

2 •. Mr. l\Iclvor will proceed at once to Calicut, thP.re to await Mr. Markham's 
arrival. The Collector will afford all. needful aid for facilitating the transit of 
the cases to their destination, and will also furnish Mr. Markham, ou his arrival, 
with such funds as ·he may require to meet his personal expenses. 

· 3. Copi~s of Mr. Markham's report to the Secretary of St~te will be forward;d 
to the Actmg Conservator of Forests, Mr. Mel vor, the Supermteudenf of the Lill • 
Bagh at Bangalore, and Mr. Holl (overseer) at Coonoor. 

·4. In 
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4. In his letter, dated 20th inst., the Conservator of Forests submits a letter 
from .Mr. Mcivor, detailing the steps which he propose11 to take in pursuance of 
th~ O•·der of Government, dated 18th ultimo. :rhe Government approve Dr. 
Cleahorn's recommendations; the 50 acres selected will, accordingly, be marked 
out !:!land reserved specially for the cinchona plant. The other arrangements are 
as follows: 10 acres of the above to be immediately cleared and· prt·pared, the 
cart trat~k to be made, the r~Ued timber to be sold, and the proceeds to go towards 
the expenses. A grant is also sanctioned of 2,000 rupees, to be accounted for 
when expended. 

5. PencHng the arrival of Mr. Ma .. kham, Mr. Mcivor will confine the cultiva
tion of peppermint to the 10 acres which are to be fi1·st cleared. The Govern
ment will !Je prepared to extend this permission, sh.ould M1-. Markham see fit to
recommend it. 

To the Collector of Tinnevelly. 
Resident of Travancore .. 

" Collector of Sea Customs, Madras. , 
,, Commissary General. 
, Acting Conservator of Forests, with printed copy of Mr. Markham's 

report. 
,, . C(11lector of Malabar. 
, Superintendent Government Gardens, Ootacamund, with printed copy 

of Mr. Markham's report. . 

To Mr. New, Superintendent, Lall Bagh, Bangalore, with printed copy of Mr .. 
Markham's report. 

To Mr. Brown, Horticultural Gardens, Madras. 
To Mr. E. Hall, Overseer, Coonoor, with printed copy of Mr. Markham's report .. 
To the ~cc<;>untant· General. 

-No. 57.-

. From Mr. Clements R. 'lrfarltham, to the Secretary to Government, Madras; 
dated Ootacamund, 22 October 1860 .. 

' . 
I HAVE the honour to report, for the information of the Governor. of Madras 

in Counci~, that I arri~ed at this place, with the cinchona plants which I had 
collected in the forests of South America, on the 12th instant. . 

• 
2. I enclose a copy of my rep9rt"" to the Undet· Secretary of State for India, in •Mr Markham t~ 

which will be found a detailed accoun,t of the present state of the plants, and my the U~der Secre· 
opinion respecting the site selected by Mr. Mel vor for their cultivation. tar.>: of State for 

India, 20 October 
3 •. \Vith the sanction of the ·secretary ~f State for India, I have employed t86o. . 

agents in other parts of South America, distant from the region whence I have 
already proc:ured a collection of plants of the Oinchonce Calisaya and ovata, tO' 
collect plants and seeds of other valuable species. I expect that these additional 
·cases of plants (15 or .20 in number) will arrive at Bombay towards the end of 
the year, whence a portion will be sent to Ceylon, and the remainder to Calicut,. 
for transmission to the N eilgherries. · · 

4. Pending the arrival of these additional plants, I propose, with the sanction 
of the Madras Government, and in pursuance of instructions which I have· 
received from the India Office, to visit sereral of the mountainous regions of this 
Presidency, with the view of ascertaining whether any or all of them are suitable 
for the cultivation of the cinchona plant. · · · 
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-No. 58.-

From Mr. 0. Marh.ham to the Under Secretary of State for India; dated 
Ootacamund, 20 October 1860 . 

. I HAVE the honour to report, for the information of the Secretary of State for 
India in Council, that I arrived in these hills, with the cases containing cinchona 
·plants,· on the 12th instant. 

2. Br.fore leaving Bombay, I did not send any of the cases to Ceylon, because, 
·a.fter the treatment they ha<;l already received, I was u·nwilling to trust them on 
board the Peninsular and Oriental Company's steamers, without some one spe
·cially in charge of them; but I have arranged that seven of the ca~:~es out of 
Mr. Spruce's collection shall ,go to, Ceylon, and exchanges can afterwards be 
made between the plantations in Cey Ion and the N eilgherries. 

3. On the ad instant, I sailed from Bombay in Her Majesty's steamer 
"Pleiad," I. N., which had been placed at my disposal', by order of Sir Ge01·ge• 
Clerk, for this service. The cases were landed at Cali cut on the 7th, and sent up 
the pver Beypoor on the same evening, in canoes. Much di'fliculty ~\as experi
enced by the coolies in conveying· such heavy loads up the Sispara Ghaut; 
but every facility was supplied by Mr. Grant, the Collector of Malabar; and 
_Mr. MacGregor, one pf the assistant collectors, rendered most efficient assistance, 
by superintending the conveyance of the cases to the summit of the ghaut, where 
they were taken .charg<: of by Mr. Mcivor~ the superintendent of the Govern
ment gardens at Optacamund. The cases arrived in the Government gardens, 
without any accident, on the 12th instant, and the plants were immediately 
examined by Mr. Mcivor. · 

4. The plant~ had suffered ve;ry much from the delay of six days at Bombay, 
and during the voyage to Calicut many of them began to droop; but not"'ith
standing all they had gone through, a number were still throwing out green fl'esh .. 
looking shoots when the cases were opened at Ootacamund. The roots, how
ever, were found, on examination, to be all more or less attacked by decay, and 
it was at once apparent that the chief reliance must be on the cuttings which 
'Cotild be obtained from the shoots thrown out by the plants during the voyage. 
Mr. Mchot· obtained 207 cuttings, more or less promising; and he also pot1ed 
tbe'plants, after carefuUy 'removing the decayed wood, in the hope that some 
might form new roots, and that others might continue to throw out shoots, 
'Whence additional cuttings might be obtained: 125 of these original plants 
. were ,potted. . · . c 

5. It is now. more than a week since the collection· f'.lTived at Ootacamund,: 
and already upwards of 50 of the cutting~ have begun to grow; and 10 of the 

. -original plants .have begun to sprout, whence more cuttings will be obtained. 
Thus tb~ successful introduction pf the Cinchonr!k Calisaya and ovata into India 
is certaii1 ; and ~here is every reason to bope that, with the aid of Walton ian 
cases, which are .·no\y being constructed, I shall see as many cinchona plants 
before leaving India as I originally c~llected in the forests of Caravaya. 

6. This success, as ·regards all that has led to it since the arrival of the plants 
in India, is entirely due to the skill and intelligence of Mr. Mcivor, and to his 
·great experience in the propagation of plants. ' 

7. I have examined the site selected by Mr. 1\{clvor for the· firat cinchona 
plantation, and consider ~t exceedingly well adapted for tl~e purpose.. The ~ite 
is a sholah or wooded ravme, at the back of the range of hills wluch rises behmd 
the Government gardens, and which entirely protects it from the west winds; 
v;bilst another high ridge completely screens it from the east. It is 7,450 feet 
above the level of the sea, and, from its sheltered position, is warmer by sen•ral 
degrees than Ootacamund. Like the thickets where the Cinchonce grow on the 
pajonales of Caravaya, in Peru, it is surrounded by steep grassy slopes, with a 
vegetation analogous to that of the Caravayan pajonales. Thus the tree rhodo
dendron take~ the place or the purple melastoma, a large white lily that of t'he 
liliaceous sayri-sayri; while the gaultheria, lycopodia, and gallia appear to be 
almost identical in the two regions. The vegetation of the interior of the rav'ine 
also rt·semble that of the pajonales of Sandia to some extent. It contains 

osbeckias, 
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·-osbeckias, holly, cinnamon, michelias, vaccinium, sapota, &c., with an under
growth of lobelia, acanthus, and ferns, and nine species of cinchonaceous shrubs. 
·The temperature appears to be almost identical with that of the pajonales above 
.the valley of Sandia, in Peru, and the spot receives a moderate supply of rain 
and mist during both monsoons. It is true that this wooded ravine is more 
elevated. by nearly 1,500 feet, than any point in Caravaya where I found the 

. cinchona growing; but Ootacamund is more than two degrees nearer the equator, 
and the- temperature of the two places appears to be nearly the same. It is no 
small ad rantage, too, that the ravine is so near the Government gardens, and 
that the cinchona plantation will thus have th~ benefit of Mr. Mel vor's constant 
.super\·bion. 

· 8. These are my reasons for believing that the site already chosen will be 
suitable for the cultivation of Oinclwnm. The Madras Government has sanc
tioned a grant of 2,000 rupees for clearing the portion of the ravine intended for 
-cultivation, and for making a cart track to Ootacamund; and Mr. Mcivor has 
made an exc(:Jlent suggestion (to plant the spaces between the Cinchona trees 
with peppermint; the essence to be prepared and sold, so as to meet the expenses 
of keepiug up the plantation, in the iuterval that must elapse before the Cinchona 
trees can become profitable), which has also been sanctioned. : 

9. '\Vhile believing that the site already selected will be found wtll adapted 
·for the cultivation of the Cinchont£ Condaminea, ovata, and also of the Catis(lya, 
. especially in its shrubby form ; I yet consider it very important that another 
. experiment should be tried at a lower elevation, more ptirticularly if, as I fully 
expect, the Cinchonce micrantha · should be amongst the species which are 
expected to arriv~ from South America. I intend to go with :Mr. 1\fclvor to 
select a site for this purpose, somewhere in the direction of the Wynaad hills, as 

-soon as the W<'ather becomes finer. 

10. ·when t.he cinchona becomes a cultivated plant, there is every reason to 
believe that, like coffee, and I believe cinnamon, it will be found most profitable 
to grow it in its shrubby form; that more bark will be obtained from the shrubs 
.than from trees, occupying the same space of ground; and that the shrubs, from 
being grown at a gTcater elevation, will yield a larger percentage of alkaloids. 
There will, at the same time, be ~~ stronger inducement to undertake the cultiva
tion as a. sbrub, because the plantations will be necessarily in much healthier 
situations. The natives of this country, as well as those of Bombay, are fully 
alive·to the value of quinine; and it is probable that they, as well as European 
settlers,. will hereafter be willing, and even anxious, to cultivate the plants which 
yield it. ' 

11. \Vith reference to,a paragraph in Mr. Merivale's letter to me, dated the 
-11th nf August lt$60,,1 propose, "in order that the experience I have obtained 
of the situations peculiar to the various species of the ciuchonas may be turned 

. to the greatest possible account,',. to visit the Pulney hills, in Madura, those on . 

. the bol'der:; of Tinuevelly and Trava;core, those of '\Vynaad and Coorg, and 
those of Mahableshwur, in Bombay, with the view of ascertaining whether anv · 
or all of these are suitable for the ctiltiva6on of the cinchona plant. I trust 
and believe that my observation!; will prove useful hereafter; though at present, 
on account of the ausence of settlers, and from other causes, there may be little 
prospect of Cinchona plantations being soon established in some of the above ... 
named regions. 

-No. 59.-

.From C. ll. Ma1·kham, Esq., to J.J). Sim, Esq., Acting Secretarv to Government~ 
Revenue Department, Fort St. George.; dated Ootacamund, 30 December 
1860. 

Sir, 
1·. W ITI-I r~ference to an article in the " Madras Daily Times," mentioned in 

~an or~er rP;ce1yed by Mr. Mcivor to report upon the state of the cinchona plants, 
I coRs1der It nght to address the following remarks to you, for the information 
·of the Governor in Council. I am told that the article in questiQn,-whicli hM 

1 18. R 3 attracted 
• 
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attracted the notice of the Government, is intended to convey the idea that the· 
sea·vice upon which I am employed will end in failure ;-and I address the follow• 
ing r~mar~s .to you; in orde! to' give the Government the assurance that, humanly 
speakmg, Jt JS scarrely pos!ltble tha.t such can be the result of the experiment the 
conduct of which has been entrusted to mo. -

. 2. When' I was appointed to perform this service, I took measures to procure 
plants and seeds of the four most valuable kinds of cinchona bark known in 
commerce-namely, the Calisaya or yellow bark, the grey and crown barks and 
the red bark. · · ' 

3 .. The trees yielding these barks grow in regions separated by many hundreds 
of m1les from each other. 1 undertook to procure the Catisaya species m vsrlf. 
and entrusted the ·collection of the other species to agents thoroughly qualified fo; 
the work.. · 

.. 4 •. The Go\·ernment. is aware, from my report, dated June 1860, tliat, after 

.much, Ji~c~lty, I succeeded. in embarking upwards of 400 Calisaya plants in . 
good condition, at the Peruvian port of lslay-, a considerably larger number than 
was collected by M. HasskarJ .for the Dutch Govern~ent. Unfortunately, no
steamer was provided in the., Pacific to convey the collection by a direct route to 
India; and it became n,ecessary to take it by the circuitous route of the West 
l~dies and the overland journey to Calicut. The extreme heat of the Red Sea 
must have done the plants much injury; as at the time they were in England . 
they were seen by Mr. Veifch, and by the foreman at Kew Gardens, who con: 
sidered them to be in excellent condition. In my report, dated 20th October 
1860, I stated that, on the .arrival of the plants at Ootacamund, the roots were 
'all decayed, but that Mr. M'lvor had obtained 207 green ~uttings, and 125 
wood cuttings, from which all decayed parts which were visible had previously 
be>en carefully removed. I added, that 50 of the green cuttings had already 
begun to show signs of growth, as well as 1 o of the wood cuttings. 

· · 5. I regret· to say that the strong hopes which we then entertained have been 
disappointed. The green cuttings subsequently went off, as well as many of the 
wood cuttings; and Mr. Mcivor considers that they must l1ave been all more or 
less taiuted by decay. A few o( the wood cuttings are s.till ~live and green, and. 
some of them may eventually grow, though 1 scarcely thmk tt probable~ 

6. But my object in writing this Jetter is to give the Government the assurance 
that the success of this very difficult and important· experiment does not depend 
on the plants which have already arrived, and that disappointment, in one or 
more illstances, is a very different thing from the entire failure of the attempt to
introduce these inestimable plants into India. 

II'· 

7. With regard to the Calisaya species, in the event of our losing all the platJts · 
now at Ootacamund, such a calamity will by no means involve failure. I left 
17 young Calisaya plants .at Kew Gardens, and .Sir William Hooker has SUC• 
ceeded in procuring four ot· five C.:alisaya plants raised from seeds formerly trans· 
mitted by Dr. Weddell, from which he has struck cuttings; so that next year a 
second supply of cinchona plants <!>f the Catisaya species will be forwarded to 
India .. I have ~lso ·taken measures to procure a supply of Calisaya seeds from 
Peru ; and if my agent should fail me, I am acquainted with others, residing ~n 
the spot, whose services I shall be able to obtain1 to collect and transmit seeds 
next season. Thus, it will be seen that the successful introduction of the 
Calisaya species is not dependent on the plants which have already arrived; and 
the same remark is equally applicable to the species yielding grey and red 
bark. · 

8. I employed an agent to procure seed11 and plants yielding t?e grey or 
crown hark of commerce, \\ho has succeedLd in performing that serv1c~, and .his. 
collection has already arrived at Bombay. The grey barks sell at a h1gh price, 
and are much used in the form of decoctions and infusions. Of the plants 
vielding this bark, 56 arrived at Southampton last October, eight of which were 
dead, and were left at Kew Gardens, and the remainder, " being good strong 
plauts, and apparently well rooted,"* were for":arded to India. These plants, 
~rrived at Bombay onthe 15th of December, havmg been delayed very 1!}-UCh, 
from son1e cause as yet unaccounted for. I am sorry to have to report that, on. 

· - · their 
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their arrival, all exeept six were found to .be quite dead, and that those wnica 
retain life are reported to be in a precarious state. Uut as with the Calisaya 
species, so with those yielding the grey or crpwn bark, one disappointment is very 
far from involvinO' the failure of the experiment. · 

. 0 

9. A box of seeds of the grey bark species is now on its way from Bombay, 
and I have no doubt that Mr. Mcivor will be succes:;ful in rearing them. A 
portion ofthese seeds·will be transmitted to the Government Gardens in Ceylon. 
Seeds have also been sent to the islands of Jamaica and Trinidad, "here they will 
be raised in the hill districts; and from thence, if. the seed:i now on their way to 
Ootacamuod should fail (which there is no reason to expect), young pVants will 
hereafter be forwarded to India. Cuttings also may possibly be struck from the 
two plants left at Kew. · 

1 o. The species yielding the red bark of commerce, which is only ser!ond in Species yielding 
value to calisa:ya, and which, according to the latest market prices in London, is red bark. 
now more esteemed than ~ny other species, will also be introduced ·into this 
Presidency. I en.gaged the services o.f an .a'g~nt to collect plants ~nd ~eeds (of the 
-Cinchona Oondamrnea and of the species yteldmg red bark), who IS well known as 
a botanist, and is eminently qualified, in all respects, for the undertaking. No 
tidings have yet arrived of the approach of his collection; but 15 cases uf plants 
and a supplv of seeds may now be expected in India by every mail. Portions 
of the seeds of these species, also, will be left at Jamaica, Trinidad, and Kew 
Gardens, so as to insure the experiment from possible failure .. 

11. It will be seen, by the above remarks, that one or two disappointments 
were from the first anticipated, but that so many precautions have been taken to 
prevent the entire failure of this most important exp2riment, as to render it, so 
far as human means can avail, almost impossible. The successful propagation of 
the cinchona, from any plants or seeds which arrive in a healthy condition at 
Ootacamund, is ensured by the skill and experience of Mr. Mel vor. 

12. I remain at Ootacamund until the arrival of the. cinchona seeds, now on 
their way from Bombay. I shall then ret:urn to Bombay, by way of Coorg and 
Wainad, previous to my departure for England; and from Bombay I shall have 
the honour of transmitting to you, for the information of the Governor in Council, 
a copy of the final report which it will be my duty to address ro the Under 
Secretary of State for India, after having examined the hill districts of the 
Neilgherrie~, Pulneys, Wainad1 Coorg, and Mahableshwur. 

-No. 60. -. 

From Dr. Macph~rs~·n, Inspecto~ General ·of H~spitals, to the Secretary to the 
PrmCipal Inspector Ge\}eral~. Med1cal Departffi:ent. 

Sir, . Madras, 10· December 1860 •. 
~ .. !N my letter No_ 42, dated Singapore,~l st September last, I reported to the 

Pnncipal Inspector General that an unfoteseen detention in the. Straits Settlements 
-determined ~e to proceed to Java, .wit~ the double object of procuring a passage 
to Labu.an, and personal!y to.examme mto the mode of culture and propagation 
of the cmchona tree, which I understood had been successfully introduced into 
that island from South America. 

2. On' the 20th October follqwing, I reported that I had failed to get a 
pa~sage to Labuan,. but that I ha.d free acce~s to the Government cinchona plan
tations a~d nurser1e~, and that It was my mtentio~ to embody the knowledge I 
hall acq?tred regardmg the culture and propagatwn of this valuable tree in a 
~ransl,~tlOn from the Dutch of a pamphlet .e~titled,. " Kina Kultur in the Isla~d of 
Java,_ presented to me by the authors, Drs. Junghuhn and DeVrij, two gentle
men m the service of the local government, in special charge of the plantations. 

l 3. l am no.w .engaged in dr~wing up a repo~ in reply to the queries pf the 
HoJ:al Com:r_n1sston on the samtary state of the Indian Army. On the com
pletJOn of th1s work, it will be my duty to inspect the military establishmettts in 
the provmce of Pegu. But before proceeding thither, althouvh I h11ve riot yet 

118 R4 ' d ' • rece1ve 
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:received the treatise referred to above, I will without further delay convey to the· 
Principa~ lnspec.tor <?~neral, for the information of Goyer~ment~ th~ result of my 
observation and mqmr1es, as these may be of some service m advancmO' the active 
endeavours now being made t~ naturalize on our mountain ranges irobablv the 
most important genus in the whole Botanical Materia 1\Iedica. · 

. 4 .. The medico-botanical history of cinchona, introduced into Europe in 1 G40 •. 
is still imperfectly understood, and all relating to it continues a subject of. 
intricate aud important inquiry. Of the 26 species admitted, 12 furnish a part 
of the barks of commerce. They are all either tall shrubs, or lofty evergreen 

. t~e~s, adorned with bea'?tiful.' shining leaves, two. inches long by two broad,, . 
rJsmg from 30 to 40 feet m he1ght'; the older and thicker stems have now become 
scarce; those now found seldom exceed six inches in diameter; but when pro-
tected by dense forest, they rapidly hm up to 40 or 60 feet in height. · 

5 .. The tree is supposed to be indigenous in a meridiana} distance throuO'h, 
Columbia, Peru, and Bolivia, extending from the 11th degree north to the 20th 
degree south of the.line, gr·owing on rich surface-mould, covering a substratum 
of mica slate and gneiss, at an altitude of from 4,000 to 8,000 feet above the 
sea, where the temperature is equable, :md varies between 59 and 66 degrees. 
of Fahrenheit .. 

6. The cascarilleros or peelers usually destroy the tree by stripping off its· 
bark as it stands; whereas were they to cut it close to the ground, young shoots 
would spring up, which would in their turn become fit for peeling in frorn si:x: to 
twenty years. ·This reckless destruction, coupled with the enormous demand for 
quinine in Europe, has occasioned so great a scarcity, that the authorities in. 
Upper Peru contenwlate placing an int·erdict on the exportation of bark for a 
series Clfvears. It is asserted that 800 to 900 trees are cut down in order to. 
furnish i 1,000 poullds of bark, and that 25 to 50 ounces~ or ll to 3 per cent.,. 
are the two extremes of quiniue from 100 pounds. The sum expended by the· 
Indian Government in the purchas~ of this valuable medicine is stated to exceed 
five lacs of' rupees annually. Madras consumes, on an average, 2,090 lbs. of 

.. bark and 451 of quinine: Great Britain imports annually about 4oo,ooo lbs. or 
bark, and r~tains tewards 120,000 lbs. for home consumption. 

Cinchona Calisaya. 

· .7. In the yeur 1852 :M:. Hasskarl was commissioned to proceed to Bolivia by. 
the Dutch Government to· procure specimens of the cinchona tree. He was-

, . Lacumaefolia. 

unable to penetrate into ~he forests, but both plan.ts and se~ds were con-· 
veyed to him by the cascarilleros or bark collectors. The only knowledge, 
therefore, which this g·entl(~man acquired regardin~ the growth of the 
plant, &c., was from these individuals. He ·arrived in Java in December 
1854 with 21 boxes, containing the five species of the tree noted in the 
margin, and also a supply of seed belonging to each species. 

, Lanceolata. 
, Succirubra. 
, Lancifolia. 

. ( 

· · 8. H~ selected for his plantation the slope 'of ~he Geday mountain, about 100 · 
miles frvm Batavia, ·mrying in elevation from 3,500 to 4,500 feet above the sea, 
which he effectually cleared of :fiJrest: only one seed out of 1,000 germinated, 
and· most of the ycung trees on being planted out speedily died, and of· all the 
trees imported only two survived. Ignorant of the habitudes of the plant, three 
mistakes were .committed : 

(1.) The elevation was insufficient. ,. 
(2.) The ground should not have b~en cleared, for ~}Je fungi generated 

by the decayinrr roots of the forest trees proved pestilential to the growth of. 
the cinchona tf.ee,. as is shown in the specimen' of the root herewith sent 
of one that struggled on for six years. 

(3.) 'rhe superficial vegetable mould being too light, the te~der roots
were unable to penetrate the volcanic turf beneath, so spread out hon~ontally, 
which checked their growth. This, however, turned out a most fortunate 
mistnke, for the trees, although stunted in growth, and made to resemble 

the artificially form~d dwarf forest trees found in Chinese gardens, being. 
thus forced into early maturity, flowered and seeded freely. 

9. The Government of Netherlands India felt that hitherto tJJey were ex-· c 

perimenting in the dark. To guard, therefore, as much as possible agatnst 
furth~r failure, they nominated on liberal salaries Dr. Junghuhn, a gentleman. 

. ~· 
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'Of distinguished scientific attain~ents, and an e.minent. natl!-ralist, as sole .. cus
todian over the Cinchona plantations, and assomated With h1m, Dr. De VnJ, an 
accomplished ·professor in chemical and agricultural science in the University 
of Leyden, to analyse eyery plant that died,; with re~erence to the quantity of the 
valuable alkaloids contamed m each, the sml producmg them, &c., so as to trace 
all that was hurtful to their growth, and to arrive at some sound conclusion. 
respecting the proper elevations for their propagation. , 

10. Complete success may now be said to haVf( rewarded the labors of Cincho(,la Cali.saya ,15,s.19 
these gentlemen; many of the .old p~ants were carefully removed to new , Lucumrefoliag,2o,o6.8 
localities more inland, numerous cuttmgs were secured from others, and , Lanc~olata 45 
much care was devoted to the germination of the seedli;ngs from the seed " 1S:ucc!firu1~ra $5 

· h I h · · · h b f , anc1 o 1a. l!t-referred to m paragrap 3. n t e :rpargm IS g1veu t e num er o · 
healthy young trees planted in six different forests: there are besides well- Tqt~l . - .~'.35,98,1 
stocked nurseries, and a good supply of seed in hand. 

11. For the nurseries, a sheltered part of the forest· is selected and c I eared 
sufficiently for the erection of ranges of narrow ridge roofed nurseries, open on 
both sides. Here beds are formed, and scaffolding for pots or cut bamboos for 
tbe seed raised fully 18 inches from the groun<l. . The mould is a rich coffee 
coloured or black, freed from all decaying or dead roots, leaves, &c., and without 
manure or other artificial substance. The seed which does not exceed a carroway 
8eed in size, is placed on the surface of the ·mould, watered twice daily from the 
squeeze of a· sponge, and not exposed to ·the sun until it has germinated, when 
the s1m is admitted from 6 to 8 a.m. If too much water be given, cryptogams 
destroy the seed, and the plant is so tender that a sligl;lt touch will destroy it as 
it sprouts. Under favourable circumstances the seed germinates in five to six 
weeks. But they should never be thrown away, until by the aid of a glass the 
seed is found to have decayed, forthey have been known to germinate after a 
year's exposure on th~ soil. 

12. Less water is now required for the young: plant,. which should remain in 
pots from six to 12 month~, according to their vigour or otherwise. They should 
never be planted out until they have attained a length of at least six inches, and 
look strong and healthy. Cuttings are treated in the same way. But they are 
more difficult to deal with than seeds, and P.~ver make such good trees. The 
tree thrives best in the densest forest, and the southern decline of hills .. is that 
most suitable for its growth. The best forests are those which have the largest 
trees, and especially where the Quercus Fungiformus is found, a tree of the beech 
species, having power'ful buttresses, and attaining great height. 

. . 
13. Nurseries succeed, best at, or under 4,000 feet. The Cinchona Calisaya 

grows only between 5 000 and 5,800 feet. The other species will flourish at a 
greater elevation. rthose planted under 5,000 feet yield little quinine, but the 
best elevations ha-ve yet to be ascertained. The tree is at first very slow in 

. growth, but when it has taken root and gains strength, it springs up rapidly. 
Holes three feet every way shoulu be dug, and the mould freed from stones and 
foreign substances, replaced and raised like .an inverted saucer, so as to let the 
water run freely off from around. the stem of the plant.. The'holes should be in 
concentric circleR through the forest, i.e., from a given line, circles are formed, 
and sufficient only of the forfst is cleared in 'order to be able to replace the 
plants if necessary, remove the weeds, &c. Each tree is distant 15 to 20 feet, 
according as the ground is tl.vailable; at first they were protected by a bamboo 
fence; but now the Cinchona plantations, having extended over so many 
hundred acres, simple bows are placed around and tied at the top to protect the 
plant from injury from wild animals, &c. An insect, a kind of darmestes, about 
the size of the .head of a pin, sometimes works into the medulla, where it. 
deposits its egg and kills the young plant. . . . ' . 

14. Chemical researches have showna considerably larger amount of quinine 
in the. plants grown in. the Island of Java than in any yet imported from South 
Amen ca. As shown m paragraph 6; three per cent. Hppears the largest averaO'e . 

1 in the latter, whereas five per cent. was discovered in the former, the alkaloid 
being present in the leaves and roots as well as in the bark of the stem, which i~ 
an encoura~ing assurance of. success. Overseers, usually steady. old soldiers are· 

• I d. f • ' p ace m c arge o the plantations ; the 1st class receive 125 rbpees, the 2d 
118. 8 100 rupee8, 
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i..Q.~ r~peeEr,:.an.d! th~ a.d 7 ~, rup~s. per.- month, From 2oo,oo.o. toi aoo,ooo plants 
~~Jh.e: fl~~d.-J!Jl:rp.b.er in, ~ac.h Bl'lo.tatiop ._ 

1 tt~ :My llUrricd de~arture. fr~m Singapor~ did: not enable me to procure tlie 
necessary letters of Introd.llctton to offi.c1als · m Java, a point of.' etiquette 
absolutdy n.ecessary when htformation is sought, nor did' my short· stav in the 
island give me suffid~nt time to make the full·observat~ons I desired. I did' my 
.best to procu.re correct informati<.m, but I'may be in error in some of the parti~ 
<l.:U.l~.r.s.above recorded.. Uad ). gQne there commissioned by Government, with 
p.roP,er <lo.c:um.ent~; I might .. ha.\'e. secure.(! from. the. autlJOrities both seeds. and
young plapJ~, f9.J:: cXJJe.rim~ut (Jll. our:- mountain ranges, which would be much 
Jitore Jikely.tg"~u,c~ewiJhun:auy direct hnportittions~Jrom Sou.th·Arnerica. · 

· 16. I ~m confirn;~ed·in this lattE:-r a.ssur<mce, lJy the receipt this day, of" a com'!' 
, munication from the British consul: in Batavia, through whose influence, when 

there, I endeavoured to procure a supply, of which the following is un extra1:t :-· 
"Although you, did not take the right wayto procure ·quinine plants, you had 

"liardly_left the islal\d.when all Legan -to. 'regret the,ir appar<~nt churlishness. If 
you &et,. the Governor of M~<,ir~ to addre~s the Governor General of Netherlands 
Ihdia person~Uy, req~esling_a: su,pply for an experiment. all you.r mountains, und 
offering in rett1rn. any of the ·prodttcts o£· lnuia, that he may desire, the supply 

· w.illbe g!anteq;'' · · ' · · 

.17;1 .ija;v:ing bef:r;ti <iv~r- the. chiefimouutai.n: ra:nges~ w;ithifl: the Presidency: of 
l\Ia.clra~~-lwal3:. to.-some ex~tent: in:.&: po~tion· to:.contraS.t their physical aspect with 
th_e.i.:ff.aturel) Q(. tbc:: elevat~-.foret:.tt lan:ds.whkb. have, proveu successful fo_,. the 
:growth o(: the. Ginc.hona,, ~~ ee~ in Java. The· c!imatc and. s9il: toQ · oru o:ur:- hills, 
l.conceive:to be-~equaLfo~. t.his.~ purpo~e: to.: anything! ubser:ved.in that island.. 1 
beli~v~_~lsg I~ am. correct·. in stating· d1at the, Cincluma.,excclsior i.s.iudi.genous::iu 
·som~:of·. o,ur~fore§.ts,, circumstances which may be oon;;id.e.red to. augur: favourably 
for the success of the earnest endeavours now in ,progrel3$-:: t~ n.utUJaliz.e: the:. tree 
in. India~. · 

1& .. , 1. am impl1€SSed.J with; the' COUVdCtiOD;; that, tbe·· same·· SUCCeSS: whicbJ. has: 
reward_e(lthe:unrelnitting,exertions of, the.Dutch in: Java. ought; also; to, attend: 
.similar: ·efforts.· on. the part:. of o\m · Gov.ernmeQt;_ 1 trmt .It mayt beJ ex.cust>d for· 
suggesting·;thatiinmediate.adrantage be taken of the liberal ofie.r conveyed. to me· 
through.the British re-presentative iri.Batavia. It has been through the exertions 
o£ his · Excellencv; first ns: Minister· fot the, Colonies at the Hague, and: second, 
:as;...Go;vernoJJ':Gen~.ral of.NetherlandsJndia, that the experiment whlch fimns,the
subject of this letter; ,was ent.~ed on .and hrought to a. successful issue, and I have 
no reaS9I.l to d_oub~ .thesin'cerity e..xpressed.in a desire to reciprocate the respective 
.advanta~t:s HOSE~~ssed. by *e twp c9untries. ( 

. 19.~ Th,e.7.7tb .and.following paragraphs of MrLMarkhamfsJetter• to the Und.~r 
.Secr~tary of~ State for· India, ·dated P.t:'ru, . 9th. June 1860, refers to 1 ex pee ted' 
supplie;J ,o:t sea<t and plants from.:.Suut.h·!America. His Excellency the: Governor 
w.illob~_el·ve from this .report .. that.no· ordinary amou.nt of care is necessary, in all: 
stages:.of. i.ts- growtb, to habituate. the plant within our tropics, and he will do.ubt· 
lEts~ -dkee.t. such· measures to. be· carried· out, prior- ta their arrival, as. to, the 
selec_tivn of· site,. preparation·; of mould, .formation: of:. nurseries, &c .• , &c .. , as will . 
. aid.in.:tW> success ofJthe:experiment. · 

-No. 61.-

·LETTER from C. R. Markham, Esq., to the Under Secretary of State for Indi.a. 

Sir; · · Bombay, 26 February. 1861. 
. IN; tbisJetter I propose to submit, for the; information of the Secretary of State 
for· India in Council,· a rep01:t of the present prospects· of. the experiment now in , 
process .for the introduction of. Cinchona plants. into India; of my proceed~pgs 
~uring my stay in.Jndia; and of the conclusions I have been led to forrri, respect~ 
:Ing the measures which it will be advisable to adopt in order to ensure the success 1 

of 
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of this important attempt. It is my intention to return to England 'b,}"thciStehmer· 
which leaves Bumbay on 12th March. 

2. It is with d('ep reg,ret that, in th? first p1ac~, 1 haye to re~ort t~a-t t~e· 
sanguine hopes- of the finnl recovery of the collectiOn of plants wh1d1 arr1 ved 1~ 
the Neiluherry Hills last October, prematurely expressed in my le.tter dated 
20th October L 1860 (No. ij),. have· been <.lisappoitited.. l vdlll·.ecapitulate 't_he 
prospects, as they now. app~:·ar, of successfully introducii1g the vanous specu'!s 
of Cinchonre into India; and, :though as regards the plants antl ·some of die 
seeds whic-h have already arrived they ate sufficiently unpromising, It ·-wm be 
seen that there ·is noreason to apprehend the eventuat·failure of'tbe experiment. 

3. The species which it is intended to int,roduce into India are,a.,....;I, tbe Oincho,ztl 
()alisa;ya; H. those yielding grey bark ; III. those yielding red bark and the 
C. Oondaminea; -and IV. those. whiCh 'yield the barks imported froin New . 
Granada. I will notice these in their order. 

4. I. The 0. Calisa!Ja.-In my letter, dated 20th .Qctober ':1.860 (No. 7)~ 't 
reported that, out of the collection of ·plants which I conveyed 'to theN eilgherry 
Hills, Mr. M·Ivor had obtained 201 gretn cuttings, and 125 \vobd cuttings, from 
which all visible'appearanpes of decay wete first carefully re·moved. · lauded tha·t,. 
during the first week, up.uards of 50 ·of the green cuttings, ·and 10 of the. wood 
cuttings were showing signs of growth, and ~hat success was certain. ·My con• 
elusion, partly dictated by the intense anxiety I felt on the subject, 'was premature. 
On the four days following the de·spatch of my letter, there was incr.ssant rain 
accompanied by hea\·y mist; the atmosphere of the gardens resembled that of t~e 
interior of a Wardian ca~e, and the green cuttings all began to droop and look 
"Sickly. Every ·endeavour was made to save them, two Waltonian cases were 
-constructea, 4n order to subject some of them to a bottom heat of 75 degrees,-ana 
force t'hem to take root; but warmth, though it te'nds 10 draw ou_t 'the toots of 
cuttings, also incrfases the rapid spread of decay if any exists, and 'this experi
ment was, therefore~ only tried on a portion of the cuttings. In spite of all our 
efforts, the green cuttings went off one after the other~ the last one lingering until 
late in November, The wood cuttings continued to look promising for a considet·
able time longer.; bnt decay made its appearance in 'them also, ·a. fatal taint seemed 
to pervade them all, and, when I finally left the Ntilgherry Hills, on the 
lOth of January 1861, only eight retained life,of which one, C. Oalisaya, had a green 
healthy looking bud. and was very promising. It was healing over the portion of 
the -bark which had been cut, a thing which none of the others had ever attempted 
to do •. In a letter, dated lOth February, Mr. M'lvor tellsn'le that these surviving
cuttings remain nea1~y in the same state, but that a little decay is making ita 
appearance here and there in some of them; so that I am unable to en.tet•tain 
hopes of the ultimate r~covery of more than one. 

5. On my arrivaloat Alexandria, 175 of the plants were 'Cove;red wi'h leaves 
and green sprouts, and were lodking fresh and healthy ; so that the mischief must 
have been caused by the intense heat of the Red Sea, and of Bombay during the 
six days that I was delayed there. It is much to be regretted that a steamer was 
not furnished, to convey the collection direct from the west coast of South 
America to India. I feel certain that, in that case, a great number of plants 
~·ould have been saved; though it is t·ight to add that, out of the 400 Cinchona 
plants procured by M. HaF.Skarl for the Netherlands Government, which had 
the advantage of being conveyed by the d-irect route to Java, only t·wo have 
sarvived. · 

. 6. The loss of tl1e Cinchona plants, which I had collected '!ith so much labour 
and difficulty in the Per~vian forests, is most disastrous, but not I tl'ust irrepardble. 
Before leaving England, I sent 17 sniall CaJisaya seedlings to Kew, t·especting 
which Sir ""'illiam Hooker says, in a letter, dated 8th January 1861, that two 
contir~ued to ~how sig:r:ts of t·eallife, thoughhe did not expect to keep them through 
the ~mter. In a letter~ dated 18th August 1860, he infortned m~ that he ;. ad 
ob1amcd five plants of (). Calisaya, which had been in gardens in England for some 
years, from 'VI·hich he was striking cuttings. There is reason to hope, theref0re, 

, that~ case.~f C. Calisaya plants may be sent to India, at the same time with the 
seqllmgs nnse-d at Kew from the seeds of tlle grey_ and red barks. I also think 
that 1 shall be ablo to procure .a supply of seeds of the C. Ga!isaya. frorn .South 

11 ~. s 2 America,. 
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America, iy m.eans of the 50l. which has already been sanctioned for that 
:purpose; and there is a prospec~ of the Netherla~ds Government in Java being 
Induced to exchange some of the1r plants of C. Oalzsaya for those of species which 
we possess and they do not, a subject on which I shall submit some further obser-
vations presently. . ' 

7. II. The CinchonO! yielding Grey Bark.-The collection of plants and seeds of 
Cinchonre yielding grey bark made by Mr. Pritchett in the forests of Huanuco 
arrived in England in October; and a gardener from Kew reported that "46 were 
good strong plants,. apparently well rooted." • Two of th~ plants and a portion . 
of the seeds wer~ }eft at Kew Gardens; the remaining plants and seeds being 
despatched to India on the Iot.h of November. ~hey arrived at !3ombay on the 
13th of December, when Dr. Bud wood, who was directed to examme them by Sir 
George Clerk, ~ound th~ sea~s of some. of the c~ses g·api~tg, the soil utterly 
parched and dried up,'' JUSt hke powder m a druggist's shop,' and the plants in a 
hopeless condition. All, except six,t were quite dead, several being mere cuttinO's 
without the sign of a root, and one a small branch torn roug·hly from a tree, a::d 
~tuck in the soil of the case. The six survivors had the pith discoloured and the 
bark soft, and Dr. Birdwood reports that the ~ead plants in the cases appeared 

· to have lost all life for at ]east three or four week!3. 
. . . 

8; At the same time, a· packet of seeds of the Oinchonce nitida, rnicmntha, and 
·of the variety of micrantha known to the bark collectors as ': Pata de Gallinazo," 
arrived at. Bombay, but did not reach Ootacamund until the 13th of January, when. 
they had lost their vitality, and Mr. M'Ivor entertains no hope that any will come 
up. He has sent a portion of these seeds to Ceylon . 

. 9. Nevertheless, there is every prospect that the grey bark species will event
ually_ be introduced into India; as the seed!;' left at Kew are coming up in great 
quantities, and the seedlings will probably be ready for transmission to India in 
the course of next autumn. 

10. III. The Cinchona yielding Red Bark and 0. Condaminea.-I have received 
copies of Mr. Spruce's Report, and have felt much pleasure at the great ability, 
perseverance, and zeal, with which he has conducted the service entrusted to him. 
I have also heard from Sir W. Hooker, in a letter, dated 8th Januarw 1861, that 
the supply of seeds sent to Kew by Mr. Spruce are doing well, many hadng 
already germinated, and that three tin cases of seeds, since transmitted by 
Mr. Spruce, reached England early in January, and will be forwarded, some to 
India and some to Ceylon, without delay. These seeds have arrived at Bombay 
in good condition, and have been despatched by post, to Ootacamund. I trust 
that Mr. Spruce will not forward the cases of plants until (the severity of the 
winter in England is passed. · 

( . 
· l 1. Mr. Spruce reports that he was unable, during the se~son of 1860, to take 

any stc ps for the collection of seeds and plants of the 0. Condaminea ; but the 
St'crEitary of State in Council will probabJy auttiorise him to do· so, during that 
of 1861. 

12 .. IV. CinchonO! which yield the Barks imported from New Granada.-lt 
will, perhaps-, be remembere~ that, re'Specting the region of New Granada, one 
bf the f(iur from which I considered it advisable that the different species of 
Cinchonre should be procured, a letter was addressed to the Colonial Office, but 
that no steps were taken by that department to 'procure the species of New 
Granada. I now find that that ernineut botanist, Dr. Karsten, presented so~e 
seeds of the Cinchona Condaminea (var. ~ latzc~folia), one of the New Granada 
species, to the Dutch Government, and that there are· now ·14 healthy young 
trees of that species in Java, some of which might be exchanged for '! few 
plants of sprcies which we possess, and which the Dutch have not. I now 
propose to Fuhmh a few remarks on the letter of D1·. :Macpherson, lnspector
~enE>ral of Mac.lras Hospitals., to the Secretary to the Principal Medical Inspector 
General, c.lHtf'd 19th Dect·mber 1860 {No. 50), reporting his visit to the Cinchona 
plantations of Java·; t especially with respect to procuring this New Granada 
spt•cies, and, perhaps, some plants of the 0. Calisava, by a system of exchange. 

13. Dr. 

· • Report dated 20th October. t Since dead. 
t Proceedings of Madras Government, 11th January 1861, Nos. 166 and 167. 

.. 
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13. Dr. Macpherson supplies a few particulars respecting the cultivation of 
Cinchoure in Java, in addition to those already given from Dr. Junghun's Report, 
translated in my pamphlet ("Notes on t'he Culture of Cinchonas"); ?nt Mr. 
M'lvo11 assures me that the system, of culture adopted by the Dutch Is most 
erroneous (as described to him by Dr. Macpherson), and as the sites selected 
by them in Java were not 'chosen by any one who had visited the Cinchona 
forests of South America, little dependence can be placed on their suitability, 
while the Java experiment is as yet to~ recent to arhuit their superior knowledge 
on the Rround of experience. Dr. Macpherson, however, quotes a letter from 

·.the British Consul at Batavia to himself, stating "that if the Governor of 
·Madras addresses the Governor General of Netherlands India, personally, 
requesting a supply (of Cinchona plants) ~or an experiment ~n India, and 
offering in return any of the products of India that he may desire, the supply 
will be granted."* How far this libel'ality, on the part of the Dutch authorities, 
can be advantageously accepted by the Madras Government, is worthy 
of consideration. There can be no doubt that the Dutch have the C. Calisaya 
(15,819 trees) raised, partly from the two surviving plants brought by 
M. Hasskarl~ and partly from seeds ·sent to Paris several years ago by Dr. 
"\Veddell; but I have reason to doubt. whether they have any plant~ of the 
C. succirubra, the red bark species. Dr. l\'lacpherson names that speci~::s among 
those in Java, and gh·es the number of trees at 35, but it is not mentioned in 
.Dr. Junghuhn's report. Mr. Spruce is probably in a position to bear out my 
opinion that the· Dutch are mistaken in supposing that they possess that species. 
We, however, now have a large supply of the .seeds in India; and. as it is o( 

·equal value with the C. Calisaya,t the Dutch authorities, when they ascertain 
.that the:y have not got it, will, probably be. quite ready to exchange plants of 
C. Calisaya fot· those of so vr.~luable a species. It will, of course, be unnecessary 
to make any application, unless our own endeavours to introduce the C. Calisaya 
end in failure. · 

14, The Dutch also have 14 trees of a .New Granada speci~s, the C. lancifolia, 
·and they would probctbly be quite ready to• exchangE> some of these plants for 
those of equal value which we possess iu ;)lr. Pritchett's collection, namely, the 
'0. nitida ancJ. C. micrantha. 

15. The other species gh·en in Dr.'Macpherson's list are quite worthless. The 
·C. lucum~fotia (920.068 plants) originally called C. ovata by M. Hasskarl, 
is of very doubtful character; and the C. lancealata (45 plants) is probably not 
.a Ciucho11a at all, the name not appearing in Dr. Weddell's list,· nm· in those of 
any of the' established) modern authorities. · 

16. If any proposal for exrhanges should eventually be made, it .will be very 
-importa:1t that a person,well acquainted with the appea~ance of the different 
spe.cies .should be sent to receive the plants in Java, so as to prevent mistakes. 
Thrs rmght be d.une by one of t,he gardeners who have been in South America, · 
who will accompany the plants whi~h will hereafter he sent from Kew 'to 

·india, and whose services will be required at the Cinchona plantation in the 
Neilgherries. · 1 

. ~ 

. 17. I now proceed to submit the obsf'rvations I have made, and the conclusions 
I have formed as to the suitability of the various hill. districts in the Madras and 
B?mbay Preside~cies for Cinchona c?ltivation. Those districts.are the Neilgherry 
Hills, Wynaad, Coorg;. the Pulney Hills, the Anamallays, and Shervaroys, the hills 
near Courtallum in Tinnf·velly, and the :\Jahabaleshwur Hills in Bombay .. I 
?ave examined all e:?'Cept

1 
the Anamallays, Shervaroys, and Courtallum, it being 

Impracticable to form any Cinchona plantatio?- in the Anamallays, for many 
years to come, as there al'e no European residents, and the Shervaroys and 

'Courtallum not possessing .sufficient elevation, aud being ineligible from other 
·causes. . 

IS. The Neilgherries and Wynaad.-In.my letter dated October 20th, 1860, 
·(No. 7), I described the site already selected by Mr. M 'lvor, near tfte Govern
ment gardens at Ootacarnund, and stated my reasons for b~:lieving that it will 

prove 
• J?,ara. 16. 
t Market prices in London in 1860,-C. Oalisaya bark, 2 s. 8 d. to 3 s. per lb~. Red .bark, · 

3 •· 6 d. to 7 s. per lb. 
118. S.3 
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. .prove suitable :for the cultivation .of ·those speci~s ,of Cinchonre which flourish· 

. at .the highest' .altitudes, namely, the C. nitida, C. Oondaminea, and a variety of 

. the C. Calisay.a. . · 

19. Early 'in No.vember, J ·.went, with 1\Ir. ~f'hor, in the direction of\:Vynaad, 
-to ·select another. Site for a 'Cmehona plantatwll, a'fi a ·somewhat "lower ele,·ation,. 
and ·where the available land ·would be more extensive than in theTa vine already 
.chosen near the garden~. The conditions most favourable 'for the production or 
qtiinine in ihe bcrrk of .Cinchona plants are thoge of continuous ve(Tetation ";ith·a 

JD.ean temperature of from 60 to 70 deg:ees of Faln., Yarying ac~ording' to the 
·species, an almost constant supply of moisture, and an eleYation oftrom 5;000 to. 
·8,000 feet. In everyp

1 
a1~ of thhe western ghauts the vegetation is subjected, during 

-at lea~t three . mont 1s ·1n t e ·year, to an amount of dryness which 'i:; never 
kn~wn in the forests in South A~erica; but I h~ve seen no locality in India 
'"WhiCh more nearly meets the reqmrements of a Cmchona plantation than that 
:which we selected on this ·occasion. It is, or was, within the Wynaad district, 
-and the land belongs to the Nair 'Rajah of Nellamboor, in Malabar, who will 
rbe quite willing to let :it to the Government·; but it is in fact a portion of the
·northern s]ope of the Neilgherry Hills. The site is close to the travellersf 
'bungalow at Neddiwilttum, near the crest of the ghaut on the road leading from 
'0otacamund to .Manantoudy. · The forest ·covers. a declivitous slope, at an 
·e1evation ofahout 5;000 feet, and extends to the verge of the steep descent into 
'the table ]and of Wynaad. There is a good supply of ·water in the forest, and 
the "Soil is rich, its base being a mixture of syenite and _laterite, curious! y -com-

··bined in strata. ·In this forest, amongst other plants, I found the Hymenodictyon 
e.rcel.vum (ca1led by Rox.burgh Ciuclwna e.rcelsa, but excluded from tlle Irst' pf 
Cinchonre by Weddell), an andromeda, wild yam, cinnamon, pepper, coffee, wild 
-.ginger, ·an osbeckia with ,purple flowers, and numerous ferns and orchids. !\loss, 
in great quantities was hanging from the branches and trunkS of the trees, a sure 
sign of great moisture. This jungle is within the narrow limits of the region 
wl1ich .receives the monsoons. Though protected, to some extent from the 
south-west, -it receives a full share • of the lllO~'iOOD during the summer, and is 
.also -refreshed by the north-east monsoon, earning across Mysore, from October 
to December. D11ring the remaining months it is not without mists and hea'T 
dews in the nights, until the south-west monsoon again commences in 1\fay. 
Eventually, the plantation 1night be extended for ·a considerable distance to the 
east and south, at the same elevation, to the falls of the Moyaar, a tributal'y of 
the Cauvery, and ·even further stiU, in the direction of Kalhutty. The travell~rs" 
bungalow,'which is never used; would be av~ilable as a residence for the gardener 
in charge of the plantation. ( 

· 20. The· road which passes by Neddiwuttum, IeadSt to the coffee ~states ia 
Wynaad, of which there are now upwards of 40 Lelonging, to European settlers;. 
thus the planters will often pass tbe Cinchona plantation, and, when its success ~is 
secured, it is to be hoped that some .of them wiU undertake tlre cultivation in the 
forest lands immediately above the line of their own coffee estates. Unfortunately. 
the coffee plantations in the Neilgherries are all on the southern side, uear 
Coonoor and Kotagherry, which is <too dry for the Cinchonre, Leing out~ide the 
l'egion of the south-west monsoon. The C. succirubra, yielding red bark, the 
C . .Caliso11a, and C. ·micrantha may all be cultivated in the forest which has 
been seleeted at Neddiwuttum • 

.. 21.. Coorg.-Next to the sites ~elected hi the Neilgherries, .the. mountainous 
district tO£ .Coorg appears bett~r .adapted for the growth of the Cmchoua plant 
than any other part of the "estern ,ghauts. Tadiandamol, the highest peak. of 
Coorg, is 5,780 feet, and its capital Mercara 4,500 feet above the sea. Durmg 
January, February, and 1\hrch scarcely any rain fall~, but the valleys are seldo!D 
without moisture, and during my visit in Janua1·y, heavy dews were frequent m 
the morning and evening, and at sunrise there were a'lways long streaks of low
lying cloudii restiog .on the sides of the ravines. At this season the belts of 
jungle, both on the Mysore and Malabar sicies of Coorg, are !!;orched up w~th 
excessive dryness (a condition never known in the South i\ mer1can forests With 
wllich I am acquainted), but this \\·as not so much the case in the loftier parts ofi 
the Coorg districts. In April and May there are frequent showers, from J uue to
August the rain com.es down in torrents, in Septentber and October there are 

showers, 
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:showers .in Novf'mber Co0r~· receives· rain from·. the north·east· monsoon in small 
quanriti~St and December is fog~y. . T,he' fall' of·rain on the· western side or 
Coorg, the only p,art suitableJor Cincho~re,.averages 150 inches. The mPan of 
the thermometer at Mercara m 1836, durmg the. hottest month, was 78 df•greesj 
.and during, the coldest. 63 degrees, the average temperature being about. 65. 
degrees. · 

22: 1 examined the. country in the, neighboul'hood of' Mercar;t, anrl found a 
, ·locality.to·which I Ladbeen.directed ?Y Dr~ I\lactJhersou, which~is \~·(•11 :mited f6r

-a Cinchona plantation. It Is fth.ir•mlles-from·MercBra~ by the s1de. of tlw road to 
l\Jangalore. Its elevation must be a li. tie over 4,000 feet, and the fore&t, about 
a mile long, extends in breadth. fro~ the, road, do,,n t.he stee~ sides of a·radne;. 
to the valley: at. the bottom,. whrch rs bare of tree~. It con tams mn.n~ tall trP.eS.;: 
though not growing close, and. t~e underwood 13 very den~e,: conststm~ of. five 
kinds of ferns, a solanum, a lobelm, &c. 'I1H?re were al.so· cuznamon, hlJ,meno.., 
dictyons, tree ferns~ and melastomacef1!, and the generill character of the flora 
..appeared suitable for the growth of Cinchonre. In th'b-, the· di'iest' st·asorr, I· 
foun.d, two. small st:reams- trickling through the· underwood; Purtlle1· down tlie· 
ManO'al!Jre gha'tlt there are sevP.ral flourishing coffe~ pHmtations, and\rht'n· a: 
GoY€.'~nment Cinchona nursery is·successfully. established 1ill' their neigl1bonJ·hood; 
the~ planters may also undertake the· cultivatiol'l'. T1i1.ere are probably many 
.-o.bher sites equally suitable· for the growth of: Cinchonoo in Coorg, bnt none so• 
com·eniently siiuated· as regards Mercara·. Labottr; HS is also the case in the: 
Neilgherries, is chiefly procured from Mysore, the coolies coming up aft~r·tlreir 
own wor~ is done. 

\ 

. 23, .. Pulney Hills.~In the l\~dura;district, the Pulney or Varragherry Hills~ 
like the Neilgherries.further north,. branch uut in au eastt•l·ly. direction, from the. 
·main line of the. western ghauts.. Uniterl to. a.: portion. of the Animallay range 
at their western end, they stretch OtJ.t into the Madura..· plains for a diM.anee .of'· 
.50, miles,, and average a.J}readth ofil5. to 20. TheyHtre diviJed into two parts; a> 
lower series o£ hill and-dale to the:eustward, averaging a height1of 4,000 feet,.. 
where. there is. a great deal of fort:'sl:, some cultivation,. and S\!veral vil.lages:· 
inhabited by 1J.eople of. the Vellel.er caste; and a. loftier regioDJ :to the Wt"St.w:ard,: 
av(:raging 6,0.0,0 .feet,. with mountain peak~, the highest of which, PermanPllie~· 
.attains. an. ,elevation of 7,500 feet., The. furmation consists ot' gneiss;, trav.el'Sl~U by.· 
veios of felsp:ar, and the soil in the eastern part is a light reddish locun; yielding' 
·Crops, of gar.lick, mustard,. two kinds of millet, besidt's groves of plantain8, and~ 
lately.the villagers h~,·e formed several small coffee gal'flens~ In the.\Vtstcrnn 
and.loftier.part, tha. soil is very p.oor, IJeing a heavy black peat, .several feet thiek;, 
with a yellow stiff clay at:~ a subsoil. The rains on,the Neilgberry HiltS. have the·~ 
effect of mixing the decaying grass with the decomposed rock, and a rich soil is 
thus formed ; but on the· Pulneys this does not appear to Le the case; the one. · 
·becoming a black peat, the othel' a !'tiff clayey subsoil: These remarks apply, to 
. the interior valleys, but on the outer· s1opes1 looking over the plains of Madtml, 
there· is .a good soil in places, and :magnifi'cent forests at the foot of a perpt··nclicular 
waiF' of gneiss, which forms the southern ridge of the Pulneys. Therl! are. also 
fine· forests in the· sheltered raviues, in which I observed trees of: the following, 

.genera: micllelia, myrsine, rhodomyrtas, symp.locos; bignnnia, crotataria, passiflora, 
.osbeclda, ,iasnlinum·, millingt~nia, cinnamomum, dodonC2a, monoccra, ~·alwta, 
·besides a variety of cinchonaceous shrubs, such as hymenodictyon, lzedyotis, 
lasiantkus, and canthium.:. Tree' ferns· abound, near streams, . and,· like the 
Neilgherries, the grassy. plains are·. dottecL with tree· rh(Jdadcndrons,: gaulthcrias; 
.lobelias, 1Jyperica'IJ1,8,,: and. ferns. I was told :that, .during. the season of the south-. 
west monsoon, the.Pulneys only. receive. passing showers,. and in corroboration of, 
this,,l·missed the Berberis Mahania,.a plant.which, dn1 the Neilgherries, is never: 
found, beyond, the. range o£ the south-west monsoon.. 'fhe Pulneys; .however;. 
receive. the full benefit of the; monsoon. from the· north·east. 

24. There are several. damp, well-wooded ravines.! near. the settlement, of. 
Kodakar~al,. where the species of Cinclwnre, which prefer great altitudes, might, 
,be est~bhshed. 'Vben these plants are thoroughly rooted in the Neilgherrit-st-.a 
few mtght advantageously be sent. to the Pulney Hills, under the care ot' the 
gardener employed by the collector· of Madura, Mr. M'lvor having-· previously 
selected.a.suitaule.site. As the villagers· have lately introduced th·e com~e plant;· 

lt8. s '4 it 
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it is not impro~able that they might also be induced to undertake the cultivation 
of the plant yielding quinine,-of the value of which they are well acquainted. · 

25. The A.namallay Hills probably possess several localities suitable for 
Chichona· viantations, but being very feverish, and no European bein(r yet 
esta?Iished on them, it will proba~ly be mauy years before they could be ~11ade 
available. · 

26. The Sllervaroy Hills, in. the Salam district: only attain a height of 3,000 
feet, and, being quite out of range of th~ s~uth-west monsoon, they are both too 
low and too dry for the gr~wth of the Cmchona plant: 

27. The Hills near Cour.tallum, in Tinnevelly, enjoy the full benefit of both 
monsoons, but the highest waterfall at Courtallum is only 2,000 feet above the 

· sea. Loca1iti~s, ~owever, . may hereafter be found between Tinnevelly and 
Travancore, With an elevatiOn of 3,000 to 4,000 feet, where the C. micrantha 
and even the C. succirubra might thrive. 

28. The l.lahabaleshwur Hills.-The only part of the western ghautst within 
the! Bombay Presidency, which attains an elevation sufficient for the growth of 

. Cinchonoo, are the Mahabaleshwur Hills, the highest part of which is 4,700 feet 
above the sea, in latitude 18 ·degrees north. These hills are composed almost 

. entirely of, laterite, overlying the basalt of the Deccan, and the soil is exceedingly 
poor and shallow. 'l;'he mean temperature of the hottest month is 73 degrees,. 
of the coldest. 62 degrees, the- average for the year 65 ~ degrees; but the climate. 
in every other respect, is most. unfavourable. From October to the end of April 
scarcely a drop of rain falls, and everything is dried up, the Mahabale~hwur 
Hills receiving no portion whatever of the north-east monsoon, too wide an ex
tent of land intervening between them and the Bay of Bengal. In May there. 
are show:ers, and' from June to September there is an unceasing deluge uf rain,· 
the fall being· estimated at from 250 to 300 inches .. The most essential require
ment for the growth of Cinchonre is a continuous· supply of ·moisture; and in a 
climate where, for upwards of six months in the year, they would be exposed to 
e;xcessive dryness, they certainly would not live. In addition to these climatic 
obstacles, there is a ,great want of forest trees in the jungles, which would supply 
a sufficient amount of shade, the vegetation · of the scanty thickets consisting 
chiefly of such shrubs and small trees as memecylons, jasmines, indigoferas, cro
tolarias, eugenias, with an undergrowth of solanums, gentians, ferns, and cw·cu
mas. J visited both Coorg and Mahabaleshwur in the driest and most unfavour
able time of the year, but the advantage, both as regards vegetation and moisture, 
were incomparably in favour of Coorg; indeed, I should oay that there was no 
part of the western ghauts, of similar elevation, SQ entirely unsuited for the 
growth of Cinchonre as the Mahabaleshwm· Hills. · 

29. Ten miles to the eastward of the station at Mahaha~eshwur, and imme· 
diately overlooking the vaJley of the Krishna, there is a place called. Paunch
ganny. It is under 4,000 feet above the !.ea, entirely exposed to the cold east 
~inds during the dry months, the surrounding hills are destitute of jungle 
affording suitable shade, and altogether it is the last place where Cinchona plants 
would be likely to ·thrive. I regret o this, becau!:e at Paunchgunny there is a 
small experimental farm beloning to a retired apothecary of Sir J. Jeejeebhoy's 
hospital ; application has been made for some plants, and no doubt all possible 
cat·e and attention would have been bestowed upon tf1em. 

· 30. Khasia Hills, Penang, Tenasserim.-The Cinchona plant, in its nati~·c 
forests, is entirely confined to the ~ropics, and it seems likely that the greater 
variation· of temperature in 'the extra-tropical regions would render ar~y p~rt ?f 
the Himala)'a range unsuitable for its culture. N evert he less, under cultJ vat1cn, .It 
may be found possible to extEtnd the area of the Cinchona region, and the K?asia 
Hills, in the Bengal Presider.cy, where the nece~sary elevatio.ns can be ~btamed, 
may hereafter supply another site for a plantatiOn, though, m the first mstance-, 
it would be imprudent to attempt the experiment in any other :region than that 
which must nearly resembles the Cinchona forests of South America. ·In 'the 
Island of Penang, and in the Tenasserim Province, the necessary climate and 
elevation may also be found. · 1 

31. Ceylon.-On the whole, it will probably be found that the hill co_un.try _of 
Neurellia, in Ceylon, which possesses the necessary elevation, and is w1thm ~i1~ · 

1 region 
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reo-ion ·of both monsoons, will ·be found as good a 1ocalit.y as any which I have 
de~cribed in the peninsula of India; and I am glad to hear, from Mr. Thwaites, 
that many of the cofft:e planters are extremely desirous of trying the cultivation 
of cinchonas on their estates. .Mr. Thwaites has received somP. seeds of G. mi
crant!Ja from· Kew, 'vhich have not germinated, an·d ther~ is little hope that 
those st·nt him by Mr. M'lvor will be more successful. A good supply, of 

. Mr. Spruce's seeds will, however, have reached Ceylon by this time. 

32. In conclusion, I have to submit some. observations respecting the measures 
it will be advisable to adopt iri conducting the future 9perl1tions connected with 
this most important experiment, the success of which will establish as a native of · 
India the plant yielding the most Yaluable drug- as regards tropical countries ' 
-that is known in medicine, the supply of which now costs the Goverament 
upwards of 50,000 l. a ye.ar. 

33. I would recommend that tl1e experiment should in the first place, and 
until the propagation of plants by cutting.s has rendere~ success certain, be con
fined to the two sites already selected, near the gardens at. Oota:camund, and at 
Neddiwuttum, and that its management should be entrusted to Mr • .M'l vor, 
who:;e zeal, intelligence, and experience as a practical ~ardetler, and knowled~e 
on this special subject, probably exceed those of any other person to be found in 
India. 

34. There is every reason to hope that, before the close of the yeal', Mr. :M'Ivur 
will have, in the greel)honse ·at Ootacamund, a goodly supply of healthy young 
plants of the species of C. Calisaya, C. succiruhra, C. rnicant!Jra, G. Condaminea, 
and C. nitida, raised from plants and seedlings sent from Kew, anrl from Mr. 
Spruce'::; seeds;. and it should be remembered that, as regards the C. Calisaya 
especially, if only one or· two good healthy plants could once be estublished at 
Ootacamund, it would be easy to propagate them, in two or three years, to almost 
any extent. The.l\fadras Government has ~tlready made the nec~;ssary grant for 
expenses connC'cted with clearing and plantin~ the site near the gardens, and a 
similar grant will be necessary for the plantation at Neddiwuttum. As soon as 
the plants are ~ufficiently strong for planting out, it will be requisite that 
Mr. M'lvor should be assisted by a European gardcnet·, to be resident at Neddi .. 
wuttum; and he is now a_nxious that 'Veir, the gardener who went with me to 
South America, should be employed on that duty. · 

35. \Vhen I left Bombay in Octo bet·, W rir was accidentally left behind; and 
as, on my arrival at Ootacamund, Mr. M'lvor said that his set'vices would not be 
required, I telegraphed to BomiJay to have him dismissed and sent back to 
England.· Unfortunately, l1e had already been despatched to Calicut in: a nativo 
boat,'*' and having been• three wet>ks at sea, eventually l'eached Ootacamund.1· 
Regretting exceedingly the additional expense which this mistake has caused, I 
sent him back to Bombay, and, he sailed for England on the 12th of January •. 
Mr. M'hor, hav~ng fu)ly instructed 1V eir in .the bef(t method of packing pln.nts 
for long voyages, havmg d~monstrated to lnm t.he errors usually committed by. 
the nurserymen in England, and considering him a steady and honest man, who 
woulq,b~ very useful to him when the plan'tations are fairly begun, i~ now Yery 
anxious that he shouhl be sent out in clmrge of the cases which will, hereafter, be 
transmitted from Kew; and that he should be appointe1l as his assistant in the 
cinchona plantations. Wheh the operations are extended, it will be of great 
impm:tance to secure the services of Cross, the other gardener who Jtns been in 
South America, to take charge of the plantation in Coot·g, under Mr. M'Ivor's 
superiutendence. • 

· 36. As soon as the plantations in the .Neilgherrie:; are thoroughly established, 
I wonld recommend that a third plantation should be formed in the forest alrer.~dy 
describell in Coorg, on the 1\iangalore road, and in the vicinity of the coffee 
estatel'l, and also that some plants should be established on the Pu1ney Hill5, in 
c~mrge of an intelligent native-Mr. M'lvor having previously selected a f:'ite and 
gtven the necessary instructions.. 1\1. Lednge, the Collector of l\ladura, has 

expressed 

· • ,Letters to the Under Secretary of State for India from Bombay Gonrnment, General Depatt• 
ment, Nos. 21 anrl2•3 of If!OO, ~. i • 

t Letter fron1 ~lr. Markham to Secretary to Government, Bombay, October 15th, 1800. 
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-expressed his willingness to do all he can to ensure the success of the experiment ... 
He. tells me tlmt,. to the westward of Kodakarnal, he can find forests nearly re .. , 
sembling, those of N eddiwuttum, \).nd which receive. the south-west monsoon; 
~nd thus,. under his. auspices-, tl.Je experiment in the. Pulneys would. have every 
prospect. of success •. The. staff eventually requirt!d for the conduct of the cinchona, 
experiment would thus consist of-Mr.M'Ivor, to superintend the whole, especially 
the plantation. near the gardens; two European gardeners, one at Neddiwuttum, 
~d the other at Co?rg ;. a native with some education on the Pulneys, and the 
Dec(lssary number of nfl.tlV~ overseers and labourers. · 

• ·' · 3.7. The large foreSt tree~ would,. at. first, be left· standing in the plantations, to 
protect the. plants from the sun, the gales. of wind, and heavy rains ; and further 
r~:flectio:p., has,c.onfirmed. ::ne in the. opinion that it will be most advantageous to 
-cultivate cinchonas as shrubs, in the same wav as coffee and cinnamon, and not 

. to allow them to run up as trees, for reasons. which I have already stated in 
my letter;· dated 20th October 1860 (No. 7). Mr. Howard, the ·quinine manu
facturer, informs me that, thou$1;11 the large bark from trees i's preferred, and. 
yi'elds rather-the most quinine, the bark from, small branches also commands. a 
good price.: Shrubs w9u~d, undoubtedly, suffer little . from the bark being 
removed· from· their smaller branches, while large trees would never recover from 
the- loss of the bark from the~r ·trunks; indeed, ·such a system would resemble 
that which has .. proved so destructive to the cinchona trees in. South America. 
TQ cut: t.he trees down,. and. trust to root-shoots. springing· up from the stumps, 
though not equally objectionable, would require a lapse of many years between· 
tlie felling. of . one: tree and the maturity- of' its offspring,. and wou-ld, I think, be a 
~ost erroneous system, to adept.. · · · 

· · 38. As cinnamonis the only other plant which is cultivated for its bark·, I have 
procured' a few particulars respecting its culture in Ceylon from Mr. Thwaites .. 
In the cinnamon gardens• the young shoots are peeied twice during the year, at a 
particular period of growth, when t~e bark come& off. readily. This particular 
time is· known; at once by the peelers,. from the appearance of the young shoots, 
and! the process 'of. peeling is then a very expeditious one, with practised hands. 
Young· plants are. raised from. seed's ~in nurseries, and planted three .feet apart,. 
when they are a foot or 18 inches long. They will commonly bear peeJing in. 
tliree or four years after· bei_ng tr;msplanted, if in a favourable local~t~, and pro-

. perly attended. to. The roots are earthed up frequently, to keep the s01lloose and 
:f:r:ee frem: weeds.. · ' · 

39. ·From the Government cinchona grounds it may be ~xpected that a con
siderable quantity of quinine~yielding bark will eventually be. collecte~; and 
though the proc.ess of e.xtracting quinine may be too difficult, and reqmre too 
much skill, as well as expensive materials difficult of transit, to give any prospect 
of its being carried· on i~ situ, there can be no reason ~by a: manufactory s~ould 
not be established in the Presidency town, so as <to avo1d the costly ne~esstty of 
·s~nding the bark to England~ I have had cbnversations with many coffee planters 
-On the· subject,. and I think it likely that, as soon as they know that the Govern
ment· experiment ba~ been successfpl. they will be willing to underta~e. the 
cultivation ofcirichona plan.ts on their own account; and for this .reason i't IS an 

. advantage t:&at the Government cinchona nrir~eries should. be in the ~iciriity o~ 
the coffee estates. .Should this be the case, the cmchon,a would soon be as tmportanc. 
an addition to the products of the bills, in a·commercial point of view, as cotfee 
has already become. · 

· 40. The impression th~t th~ nativet can with difficulty be induced to underta.ke. 
the cultivation of any.new plant is certainly erroneous as regar.ds ~outhern I?d1a • 

. In Wynaad upwards of 2,000 acres is taken up for coffee culttvatwn by natives; 
in Coorg, where coffee was only introduced about six years ago, I scar~ely ~aw. a 
single hut to which a small coffee gard~n was ~at ~ttached;. an? the VIllagers 1n. 
the Pulney Hills have also commenced. Its cultivatiOn. Maize 1s grow.n to some 
extent in Mysore, and the extent to which the cas:ava .(Jatropha mamhot), on~y 
lately introduced is now cultivated in Travancore IS quite remarkable. There ts · 
every reason to ;uppose that the natives will be equa}ly ready to cultivate a plant 
yielding quinine, the value of :which is so well known to them. · , . 

41.· The seeds of the chirimoya, generally consider~d the ~~st delicious .fl'Uit 
in the world, of the aji or Peruvian capsicum, and of the Sclmues molle, wh1ch I 

- · c brought 
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brought from Peru, are comin~ up well ~~~ 'Ootapamund. The clzirim?ya -will 
probably succeed well at Baugalore,. the a;t m all 'the, w~:-m ~arts of I,~dla. . · 

I have supplied Mr •. M'lvor. with Dr .. W~ddel~ s Qumologte, and ·with 
memoranda on the speCJes of cmchonre y1eldmg red, grey, and crown barks, 
collected from the works of Humboldt, Ruiz and Pavon, Caldas, Poeppig, and 
others. It is important that he should also have f"'t·. Howard's work, now in 
process of publication by Lovell Reeve, of Henrietta-street, Covent Garden 
(" Nueva Quinologia de ~avon''). . 
. Copies of this report Will be transmitted to the vovernments of Bombay and 
Madras. 

I have, &c.· . 
(signed) Clements R. Markham, 

-No. 62.-

·From D. Macpherson, Esq., M.D., Inspector General of Hospitals, on special 
duty at Ootacamund, to J. D. Bourdillon, Esq., Secretary to Government, 
Revenue Department, Fort Saint George ; dated Ootacamund, 5 February 
1861. 

Sir, • 
1.' HAVING, pursuant to my instructions, dated 11th January 1861, .No. 85, 

visited the Neilgherry Hills to inspect and report on the sites selected for an 
experimental nursety and plantation for cinchona plants and seeds expected 
from· South America, I now proceed to state ho:w far they resemble those which 
have proved successful in J'ava, and to make some general observations on the 
~~~- . 

2. When en route to the hills, I had the pleasure. of an interview with 
:Mr. Markham, and received from him information regarding the habitat of the 

· plant in its native country, which, with, my inquiries in Java fresh in my mind, 
I .have found useful in arriving at the results I am now about to record. 

a: Three sites have been selected on the Neilgherry Hills for the quinquina 
' (I use this term as, from its analogy to the active principle of the cinchona plant, 
it is that adopted in Java and by many of the best writers) plantations.· I. 
·minutely explored these in company with Mr. M'lvor, the superintendent of the 
Horticultural Gar.dens. The first is a scantily-wooded shold embracing the 
sides of a ravine, having an eastern aspect, ascending from the Horticultural 
Gardens, and stated, to embrace an area of 50 acres. The lowest part of this,. 
the'' Dodabet site,:' on which it is proposed to cultivate the plant, is 7,830, and 
the highe$t 7 ,950, feet above the sea; to this locality a road about ·six feet in 
width, ·und in length about' one mile, has been partially constructed, and the 
·underwood in' the shold is now Being cleared. The chief attractions in this 

· - position are the numerous varieties of the cinchona family found there, arid 
because ·of the altitude; for the best-infprmed writers allow "that the bark con
taining the largest amount of the alkaloid is obtained from trees growing at the 
greatest elev;,ttion, and that the stunted shrubby varieties of the plant, the 

. cinchona Oalisa,11a Josephiana for instance, which. is .found at an elevation of 
9,500 feet, are particularly good when their ·growth is owi~g .to the altitude of 
.their position." But the same authorities infotm us " that the best trees inhabit 
dense woods and aspire to rise above the' tops of the highest trees;" .. and 
.:Mr • .Spruce, engaged in .collecting plants, &c.,. in South America, states, "that 
the finest trees grow in a .stratum 'of yellow or reddish ·marl of immense ·thick
. ness, and in which few or no stones .were intermixed.'' Now, the site. under 
review, although it possesses elevation, is wanting in luxuriance of vegetation; 
the forest .trees are too cral'D:ped and .scanty to give sufficient .shade, the soil .is 
generally a .superficial superstratum of black vegetable mould on disintegrated 
granite, or on masses of trap p1·otruding on the surface, and it is ~eficient 'u 
moisture. It bears no resemblance to those sites on which the plant flourishes 
in J~va ; and until we are in possP-ss}on of ,pl~nts of the Calisaya Josephiana, no 
furthm· expense shoul~, J think, be mcurz:ed on this spot. : . . . 

118. T 2 .. • · 4. 'As 
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. 4 •. As. ~e~ard~ the important matter of _the brst elevation for the propagation 
and c.uluvatiOn of .the plant, I may here state that HumbQldt and others give it 
a .:range in .its native country. of from ,5,000 to 10,000 feet. 1\Ir. !llarkham, at 
pat;agraph 19 of his. Report to the Under Secretary of Statt>, dated 9th June 
1860, ;states, ".I had bu: sljgl!.t opportunities of ob:;erving t?e tt;?mperatur~s of 
the paJonal regwn about o,OOQ 1eet above the sea, wherre the Cmchona Josephwna 
is found;'' and in. paragraphs 57 and 60, "the whole of the cinchonre with 
the exception of the JosepMana variety, hav~ been collected in the vairey of 
Tambopata; the height above the level· of the sea beincr between 3 ooo and 
4,090 f~et/' Mt\ ·Spruce; in the Appendix to his Report, speaks' of "the 

· Forest of Limon, on the western ::.lope. of Chimbbrazo, at about 3,000 feet in 
altitude, and that of .Tabacal, near ~arf Antonio, at an altitude of 2 600 feet " 
these' being the' tw:) positions wherein .he made t~e 'collection shortl~ expect~d 
here;. and fi;nally? m Java, the recognised elevations which a succes!5ion of ex-

. periments, conducted with much care for a period ofseven years, have estabtished, 
are, for the" ·nurs~ries, betw'een 3,000 and 4,000 feet only, while the plantations 
range from 3,000 to 6,000 feet. Now; with: thes~ facts before us. it must, I 
think, h<.l admitted that we are l'i$king our seeds at1d plants by attempting to pro
pag<He them in the Govemment Gatdens at Ootacarnunq, the· elevation of 'th-e 
lower greenhouse where they .. are placed being 7 ,478, aud that. of the upper 
7;596 fe~t. above the level. of the sea. ; ·· : . · . · 
' ' . 

,; ·. 5: To conduct theexperiment ~ith a'ny prospect of suc~ess,. J would urge the 
Govet;nment ~ithput loss of time to adopt ,the system now working so success
fully i~ Java,. arid· direct the prepara~ion of nurseries. under efficient superin
tendence' on Jhe. ~iU~s selected for tHe .plantations', ap.d at the more moderate 
-el(ilvations than the Government Gardens afford~ · · · · ·· · · 

' ... ',\ . ( 

. ~. In the selection: of the sif~s, consideration was very properly bestowed on 
thos~ adjoining .the trunk-roads .leading to the Neilghe1-ry plateau. The second 
of ·these is ·the "Avalanche site,>: on the highway from Cali cut, and 15 miles 
fro.111 Ootacamund :: it· ·commences north-:east from" the Travellers' Bungalow, 
dist&nt aLout a mile, and covers ·an area ·of some 1,000 acres, nearly the whole 
ofwhic~· mig;ht be made available for the varietie:3 of the plant which inhabit 
the .more elevated ra'nges in the Andes. Tl~e black superstratum of soil is rich 
and de~'p, generally free from stones; it is well watered, the \'egetation is rich 

and luxuriant; the' forest trees are of great size, au<mnding in rhododendrons 
one . of which, at an elevation of 7.07 5. feet,. in: good health, I found to measure· 
at two f~et from the ground, 12 feet 9 inches in circumference, ancl more than 
3! feet . in : tliameter; . and the following varieties of plants· commqn to the 
cirtchona -regions, ·and. found also in the forests selected for the growth of the 
plant in Java: coffee, holly, ivy, cinnamon, tree-ferns; palms, pep'pers, bloberries, 
lesea,nthus, melestomacere ( Osbeckia ), magnolia, spocenere~ and an undergrowth 
of ground orchides, ferns, acanthus; aroidre, myrtacere, and small bamboos, with 

· nutnl>e•·less gigautic climbers. " The large trees (are' covered with moss and 
orchides, . indications .of. humidity, and ~here are open well·sh~ltered glades, 
similar to the pajonal region where the 0 . .fosephiana is found.- The steep 
declivities. which.· the plant prel'ers, '(sufficiently overshadowed· by trees, are 
numerous, and the ravines indicate a subsoil of decaying schist much discoloured 
with red oxide. 

' ' ' . . :' ' 

7. The Avalanche Bungalow faces to the north, anc! the asp~ct of the forest is 
north·east and south-east; the former is unquestionably the best exposure. in 
these latitudes. Because ·of the passage of the sun to the south during the dry 
and cloudless season, the rays fall direct on a north-east aspect; the very opposite 
state of matters haYe induced the Dutch iiJ. Java to select a southern exposure 
for their quinquina plantations.. The parched appearance of the southerly 
and VJE'stern aspects at this, the period of drought on the hills, the contracted 
circumference of the sholas, and the cramped vegetation on these, compared to 
that seen on the other surfaces, is of itself a sufficient indication that a northern 
and eastern exposure is 'that which holds out the best chances of success in 
the undertaking the Government are now entering on. TtJe elevation of the 
Avalanche Bungalow above sea is 6,725 feet; the thermometer in the sun at 
9 a.m. stood at 53 degrees; this may be said to be the lowest margin of tl~e 
forest. The centre elevation is 6, 740 feet, and the thermometer at 11 a.m. in-

dicated 
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dicat~d in the fort!St shade 65 clegrees .. On~ a grass ridge miJ~summit. passing 
over to a scrubby shola having a south-western aspect, the elevation' was found 
to be 7,180 feet, and the thermot1Jeter in the sun 70 degrees at ·noon. 'l'he 
forest continues luxuriant to au elevation of. 7 ,800, feetabo"Ve the sea, when it 
ceases, the grass hill ascending about 40 feet higher; here the thermometer at 
1 p.m., in the sun, indicatetl 74 d<:-grees of' Fahrenheit. · . . . 

s. There is but one objection to this site, viewing it on the Java standard, 
viz., the want of a low elevation for .nurseries; but otherwise .there are so many 
well-protected favourabl_e. spo~s. on the site for this pm'pos~, especially with _the . 
aid. of a glass-house, and the positipn appear3 to, be so· well adapted for t1he more 
valuable species. of .the plant, i. e., the Calisaya and ovata, the Travellers' 
Bungalow in its proximity, in which the overseer in charge could reside, l:}nd the 
:f..'lct that a large burgher population, available. a~ labourers, inhabit the vicinityt 
are circumstances which will weigh favourably with Government. in according 
their sancti(ln to estaolishing the" Avalanche site". as one of the proposed plan• 
tat ions. In elevation it is nearly equal to the "Dodab_ett site," far surpassing 
it in other respects. and there is another nearly equally extensive and in every 
l'espect favourable forest, descending to a lower elevation, about six miles from the 
bungalow. · 1 

9. I shall denominate the third situation selGcted for a quinquina plantation 
the " Neddivattam site,'' it being contiguous to the Travellers' Bungalow of the 
same. name, 17 miles from O~tacamund, at the summit of the pass leading_ fro~ 
that place to the western c~ast. fhis forest has also a north-east and a north~ 
west aspect, and it co,·ers an area of about 400 acres, in an undulating descent 
on the flank of the mountain, to the.plateau land of Wainad. • It shares in both· 
monsoons, receiving a ~edium fall from each, a very desirable circumstance. ·In 
luxuriance of forest it is fully equal to that described under the " Avalanche site," 
and the flora springing up on e'·ery side promises equally well for the future success 
~fthe cinchona plant. Unfortunately, about one-half of this forest only is available; 
this half.is strikingly illustrated by Mr. Spruce's words: " The finest trees gl'ow 
in a stratum of yellow and reddish marl, of immense thickness, and in which 
few or no stone$! are inte1;mixed." The main portion of the space is occupied by 
an avalanche, in which the whole of the surface soil from the highlands has been 
swept. down and deposited a depth of from 50 to tsO feet. ~ But nowhere in the 
better part of this space is the superficial rich, black, or coffee-coloured mould 
·under 4 to 6 feet; th"e substratum appears to be granite -and trap, in process of 
di~integration. A large stream passes down the centre of the ~pace, entering· from 
the summit, which <!an be conveyed in any direction for irrigation purposes. 'fhe 
prevailing undergrowth is that ~;een in the Andes, viz., the Acantltus, the il/eles
tomacem, &c., and the exact same small fern which covered the plants imported 
by Mr, Markham. 'rhe H,ynzen[Jphyllum grows on many of the forest trees. 
Elevated green hills protect the spot from the force of the south·west monsoon, 
and the t1·ees increase in magnitude, and are overhung with rich 'drooping folds 
of moss in the•more protected posi~io.ns-indications of the humid. character of 
the climate, and its germinating properties for nurseries. There is a very con..; 
venient elevated spur for overseers and \torehouse about the centre, upwards of · 
an acre in extent, hav"iog a full command of water. 

10~ The following give the bat·ometrical and thcrmometl'ical indicatious on th~ 
'22d J anuarv 1861 :- · · • · · . · · · 

" · Highest Localitg. . . 

Greatest elevation on the' forest skirt -
At 9 A.M. thermometer on surface .. - . 

18 inches beneath surface·~ 

Spur for the House, ~c. 

Elevation 
Thermometer in stream adjoining, 10' A.M. -

· · ·. Centre Locality • . 
Elevation · .. ... .. - - • .. 
Thermometer 18 inches beneath surface at uooo 1 ~ 

, on surface , ' 
, 4 f~"et above surface , 

T3 

· .... 61150 feet. 
' 67 degrees. 

66 , ' 

51550 feet. 
· 64. degrees. 

.• .I 

' 5,220 feet. · 
65 degrees. 

.. 68 ., 
'73, ,, 

Lowest 
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Lowe~t North-east Aspect .. 

Elevation 
Thermometer 18 inches beneath surface at 2 P.M. -

,, on surface ,, 
" 

4 feet .above ~urface , 
Lowest North Aspect. 

Elevation 
Thermom~tel' 18 inches beneath surface at 3 P.M. -

on surface 
., 4 feet above surface 

4,530 feet. 
73 de£rrees. 
71 -,, 
741 ., 

- 5,430 feet. 
75 degrees. 
71 " 
76 " 

On the ~des in April and May, the mean of the ob~ervations given by l\Ir .. 
Markham Is 68 degrees, and from July to September that by Mr. Spruce is 
66 degrees-the temperature of the earth 2 feet beneath the surface being 
68f degrees. The character of the soil. generally on the .surface is a rich black 
vegetable mould 18 inches in depth, beneath whicb is a fine, red, coffee-coloured, 
friable, porous marl ; and thus the slope descends to the Wainad plain, where 
the elevation varies from 3,80~ feet upwards. · 

~ .11. The chief objection to this position is its limited e~tent; for a large portion. 
o£ it, as already stated, is too stony for planting. But contiguous to, or rather 
adjoini~g on, it westward, with a similar aspect, is another forest equal in extent, 
and posses~ing the same character of :flora .and ·soi1. This land is Mr. Ouchter
lony's property; the possession of jt would very much add to the value of the 
proposed plantation. On my intimating this to Mr. Ouchterlony, he generodsly 
pffered to hand it· over to Government, stating : "I regard the experiment to 
introduce th~ cultivation of cinchona into the country· of so much vital import.. 
ance, that I should b_e happy to assist it in "any way in my power;· and as yoll 
seemed to think the fo~est adverted to a desirable locality for it? I shall be willing 
to transfer my title and interest in the forest for the object of the cinchona planta
tiont should the Government desire to possess it.'' M.r. Ouchterlony's original ' 
note is enclosed. . 

12. Although the two sites just described have a. striking resemblance to those 
which have proved successful under the Dutch Government in Java, they· are 
wanting in the "trees, wilh buttressed roots of stupendous size,'' referred to 
in the 26th paragraph of Mr. 1\farkbam's report above quoted, and found 
throughout the Java forest plantations. Trees of this sort are common, however, 
on the Western Ghats ; in the Annamully, and in the Coorg forests, which I have 
visited, where are found also .. ,, the wild plantain, gigantic· climbers, and tree· 
ferns," found ·in the cincJ:10na forests of South America. add in Java. In a letter 
from Mr. J\riarkham, just received from Mercara, he call~ my attention to such a 
site "four miles down the .Man galore Ghat, where I came to the conclusion that 
it would be an excellent site·for nurseries, \Jetter than any forest tract I have as 
yet examined to the south-east and south." When en route to the low country, 
I propose to .visit this place; it will only take me ·:a few miles out of my 
direct road to :Madras, and I will then he able to speak of it from personal exami
nation . 

. 13. I take the liberty to s~bmit, that tlie period has arrived for Government 
to determine on the extent to which this great experiment is to be conducted . ., As 
stated in my former report, ~he early ~ndeavours of the Dutch in Java end:a in 

. failure, and so it continued until science and chemical research were called lD to 
aid. With.. the exception of three cuttings made from ~he plants introduced by 
Mr. Markham, viz. :- · 

1. Cinchona Callsaya. · : 
I. .. , . . , . Josephiana. 

- I. - , .: ovata •. 

-which, under the skilful management.Qfl\fr.J\{'lvor, superintendent of the Go
vernment Gardens here, may yet become robust plants-and the few left at the 
Royal Botanic~l Gardens, Kew, that gentleman'"'s importation of 456 plants are ' 
dead. The .collection of plants transmitted by :Mr. Pritchett from Lima w~re 
dead on arri:val at.Bombay, and the valuable assortment of ~eeds forwarded by the 

.\ ·same· 

c 
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same gentleman, comprising the varieties denominated the red, crown, and grey 
barks of commerce, or the- . 

Cinchona micrantha. 
, provinciana. 
,, nitida. 

are stated to have suffered a delay in their transmission to this place of six weeks 
at Lima, and 27 days at Bombay-a .circ~mstance which, of necessity, must injure 
their vital property. Mr. Spruce, m Ins letter dated 12th October 1860, to the 
Under Secretary of State, at page 4 intimates the despatch, "by the steamer 
which leaves Guayaquil for Panama on the 14th October, a packet of seeds,'' (!O}_, 

lected by himself, with much care; and four montlis have. now nearly elap~ed, 
without any intimation of its being received. I venture to suggest, that the Go
vernment address the Home and Bombay authorities on the necessity of expediting 
the despatch of plants and seeds in each Case UndPr the care Of a competent gar
dener, whose services may be made available, if necessary, on the several sites 
selected for their propagation. 

14. Mr. Spruce, botanist, now at Ecuador, writes· ~o Mr. 1\farkham on 5th 
.July 1859 : "The testimony of all the bark collectors goes to prove that the bark 
trees are rapidly verging to extinction. I ·am credibly informed that in some of 
the cinchona forests in Ecuador t~ere does not remain a single tt·ee large enough 
to produce seeds." If, therefore, it be established ihat "the plant containing the 
most valuable medical substance the earth produces~' will flourish on mountain 
ranges, at elevations from 2,600 feet upwards, according to Mr. Spruce's state .. 
ment, private enterprise will doubtless· soon find it their interest to extend its cul
tivation, even although the prospect of remunerative return may embrace a term 
-of seven years. But to establish this fact, Government must, I submit, a~ has 
been done in Java, be prepared to enter on the experiment with vigour, and simul .. 
taneously, in order to secure a better chance of success, to open nurseries and 
plantations· in dift'erent localities. The scale I suggest for our immediate wants 
(and not a day should be lost in preparing nurseries- the most important, and, at 
the same time, the most difficult part of the undertaking), are the two plantations 
indicated on the Neilgherries, the one in Coorg, and hereafter another on the less 
accessible Annamullies,.with efficient gardeners resident at each place, and over· 
seers under them, together with an educated and intelligent botanist, possessing a 
knowledge of analytical chemistry, to conduct the whole. The services of John 
Weir, who accl)mpanied Mr. Markham, ought, I think, to be secured. He has 
returned to Eng1and. He might come out in charge of some of the plants left 
at Kew Gardens. The services of Mr. Cross, the gardener who accompanied Mr. 
Spruce, will also be valuable in conducting the experiment. Apart from the 
interest which their researches may have created in them, numerous particulars 
regarding the growtl\ of the plant in its natnral state can be applied by them in 
its cultivation in this country. · . 

15. I submit that in the' new and difficult field of inquiry Government arc 
now entering;on, and the imperfect knowledge we possess of the chemical' 
history of the quinquina barks, the employment of a superintendent possessinoo 
a sptcial knowledge of the subject is ,of much importance; As a guarante~ 
against mistakes, he ought to be provided with the means, by continning analy
tical inquiry, to enable him to ascertain. at what period the alkaloids develope 
themselves, and the coos\ituents which add to or detrac.t from this development. 
lq. connexion with this part of the subje~t, I take the liberty to introduce the 
~arne of J:?r. Crone~an, a young Dutch ge~tle":Ian in priv~fe p~actic: at Bando~g 
m Java, m the neighbourhood of the qumquma plantations. Thts gentleman 
accompanied me over the plantations, and I was much pleased with his intel
ligence and general knowledge of all relating to the growth and propao·ation o£ 
the plant, and its chemical analysis. It was evident to me that he took a warm 
interest in the subject from a love of natural science alone ; for I knew he held. 
no appointment under Government, nor yet could he anticipate advancement 
through me. Subsequent inquiry through Dr. DeViy, Dr. Jun(J'huhn's coad-. 
jutor in charge of the <!-uinqui:ria plantations, satisfied me that this young maa 
was muc~ devo~ed to science, had a good kno,~ledge of bot~ny and geology, was 
a very fatr draftsman, aud, through Dr. DeVty, had acqmred some knowled(J'e· 
in analytical chemistry: ~e pos8esses an imperfect kn~wle~ge of the Engli~h: 
language so far as wntmg 1t, but can read and speak 1t w1th some· freedom. 

118. l T 4 · Without 



152 .PAPERS RELATING TO THE INTRODUCTION 
~ ~ ' . 

·Without holding out any prospect of procuring employment for him under the 
British Government, hefore leaving Bandong I ascertained from Dr. Croneman 
that an engagement of the· sort, which would advance his interests, would be 
agr~eable to ~hi~1 .. H.e pr~mised to .continue to de~·ote himself specially to. the 
subJect on n1y mfornnng:lnm· that, tf an opportumtv occurred, I would orin(J' 

. his name and qualifications to the notic~. of the Goveinment of Madras. · I hop~ 
1 may be }Jardoned for. now doing so, and also for the •length of this com-
munication. · . , . . . . · , 

, ·. · .·M~. Markham h~ving app~~ed to ~e fo1· a· ~opy of my forme•· report, and also 
:. ofar1y I may send m· to Government from th1s place, may I beg you will obtain 

sanction · ro forward. these to him to Bombay?· I _also. solicit that a copy of tnis 
~:report may he: -sent tQ the head of my dep:.ll'tment, as 1, am unable to obtain a 
copyist here to. prep~re.it •. 1\ small supplv ~f seeds having L>een distributed by 
:Mr.~ .1\I'lvor to~pa.rtie~ ~t Ban~alo~e, .the Wmnad, &c., J, would suggest that my 
report on; th~ cult1vat~on of the cmchona plant in Java be placed on the editors' 
table ._for :their infQrmation~ :. , . , •- . · · .. 

:' .I. 

-No. 63~-. 
~ • ' ," ', • r \ 

},ROM D.· Macplterson, Esq.;.M.D., Inspector General of Hospitals, to J. D. • 
Bourdzllon,, ~sq., . Se.cretary to (jovernment,. Revenue Department, Fort Saint 
George; .. dated .M~r~ara,_ 20 feoruary.l861. 

Sir. 
1 •• ADVERTING to my ]ftter to you, No. 7, dated. 5th February, from Ootaca· 

inund, I ha·ve now· to,b'rin~ to. your.notice, for the information of Government, 
~hat lhav1rig 'fully ex(l~in,ed th.e. site'sele~teu. by Mr. Markham in this locality, 
I ai(l enabled to :report that it he:ars evet~ a closer resemblance to the quinquina 
planta.tions. inJ~va that} the two sit~s which.I approved of on the Neilgherry 

. Jlills. · · · ·· 
J ' ~ • } ' ' ' I \ ~' I ' 

. 2. The forest referred to occupies a position to the. left, between the third 
and fifth milestones down the Maugalore Ghat. from .this' pla-ce. The trees are 
Qf great magni~u~e, cl~iefly th~ open and continuous buttressed species, clustered 

· with orchideous pl~nts and riel~ drooping. moss .. Tree-ferns, small bamboos, 
cardamoms·, and underwood,_· similar to that described in my fanner letter, g·ive 
cover . io a rich; deep,. bro\vn mould, . free from . ::stones. The forest. trees are 
somewhat cl~stant one from .th~ other, .and the. foliage above is very lof_ty, so that, 
when the' entire underwooci- is removed, t.bere will be a f1·ee cirf,:ulation, with 
abundance of light aml shade. · The ground undulates f1·din i'idges dowu into 
ravines, with running stream~. Th,cse ridge.s a,·erage in ele,~ation from 3,400. 
feet above the sea, the ravines gradually dt:scending 1 oo to 150 feet. The tern· 
perature of: ~he ;3.tmosphere ~~t 8 A.III. in lhe sun indicated · 8~ degrees of 
Fahrenheit; m the shade fou1· feet above the surface 69 degrees, •m the sut-face 
67 4 degrees, ~nd 18 inches beneath 6Il degi·ees-its aspect being N .E. aud N. \V. 

. . . . . ( . 

. 3. · Uufortunately~ the extent of this forest is circumscribed, bal'f:ly, I ~hould 
say, 100 acres. But frum its open character, it will receh·e a Jarger number of 
trees .than a ,similar space on the localities examined ,Qn the Neilgherries; and 
its elevation, equable temper~ture, and geuial cUmate make it a valuable locality 
for a.nursery, and oue of the earliest experimental plantations. J).istant about · 

. three mil~s from, this site. on the l:iatne side of the ghat, immediately above a 
coffee clearing by Mr. Bain, is a forest ascending up to 4.,ooo feet, and. well 
adap~ed for. a qu!nquin,a pla,ntatlon, .into which, a;; the space m that first referred. 
to became occupied, trees could be mtroduccd, w1th the same good prospect of 
success. 

4. I beg to Stt£gest tluit app~icationbe made to the Commissione~ of l\Ij·sore. 
to reserve. the aboYe two sites for Government purposes, as ot.hrl'wJse they may 
pass into the hands of coffee planters, who, by felling the forest, would rende1· 
it useless for tl1e introduction of the cinchona tree. 
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-No. 64.-

FRoM Captain H. R. Morgan, Officiating Conservator of Forests, to J. D .• 
Bourdillon, Esq.; Secretary to Government, Revenue Department, Fort St. 
George; dated Ootacamund, 1 Aprill861. 

Sir, : . '. 
1. IN forwarding a letter* and tabulated statement from Mr. Mcivor, Superm .. • Dated aoth 

tendent G.o':ernment Gardens at Oo~acam?~d, I have the honour to request you ~:~~~.1861 ' 
will submit It to Government for their d.ectsJon. 

2. As Dr. Macpherson has req nested in his letter No. 7, dated oth February 
1861, para~raph 15, that his report may be laid on the editors' table, for the 
information of those who have obtained a supply of seeds, perhaps Government 
would have no 'objection to lay my report, No. 418, dated 28th March 1861, apd 
the accompanying report of Mr .. M'lvor's, also on the editors' table, for the infor• 
mation likewise of those who have obtained. seeds. 

-No. 65.-

FRoM Captain H. R,. Morgan, Officiating Conservator of Forests, to J.D. Bom·· 
dillon, Esq., Secretary to Government, Revenue Department, Fort Saint George; 
dated Ootacamund, 28 March 1861. 

Sir, · 
1. \VITH reference to G. 0. ~o. 552, of 9th March 1861, ordering all' further 

propagation of see'd to be put a stop to in the gll'lss-house at Ootacamund, &c., l 
have the honour to request you will bring to the notice of Government the 
foliowing discrepancies which exist in Dr. 1.\Jacpherson's first and second re· 
ports on the cinchona plants, and which, I would respectfully point out, invali .. 
date the whole of his remarks, and render his information of no value. 

2. In letter No. 1, Dr. Macpherson ascribes the failure and death of the plants 
to a "want of elevation," only 3 to 4,000 feet, and in letter No. 8, Dr. Mac· 
pherson recommends a site in Coorg as admirable, though the elevation 'is only 
from 3 to 4,000 feet. Again, in paragraph. 13 of No. 1 letter, Dr. Macpherson 
admits that "those planted under 5,000 feet yield but little quinine,'' and in the 
face of this admission recommends Cuorg and condemns the Dodabetta site. 

3. In paragraph 12 Qf letter No.1, Dr. Macpherson says, "the southern 
decline of hills is that most suitable for its growth," and in letter No.2, pal'a ... 
graph 7, contradicts himself and says, "·the northern is the best." .. 

4. In paragraph 9, letter No. I, it isestated that" five per cent. was obtained" 
' (this was under peculiar circumstances) from stunted plants which had died 

through being planted on a substratum of volcanic tufF (la\'a) on an· exposed 
. situation. There is no evidence to show. t,1at the general yield of the Java 
.cinchona is fi\·e per cent. of quinine. 

5. In "Not.es on the Culture of Cinchona,'' page 13, Dr. J unghuhn "considers 
that the elevation for the culture of the cinchona is to be found at 5 or 6,000 
feet above the sea." At page 15, Howard,· the greatest authority, says: "The 
higher and colder the place of growth was, the more value was attached ·to t.hc 
bark." Again, page 15 : "Those cinchonas which are riel~ in alkaloids, inhahit 
the peculiar cloudy region of the Andes, in which, during the rainy season, 
whi~h continues. for nine months in the year, a steady rain is only interrupted 
.du~mg the day by short gleams of sunshine, interchanging with clmtds and mist; 
whilst in that part of the year which answers to our winter, cold nights, in which 
the. temperature of' the air descends to freezing-point, are followed by diiys in 
whiCh tile rays of t.l1e Hm, piercin~ here and there through the thick clouds, raise 
tl1e temperatme to 77Q .Fabr., wh.ilst the leaves are kept almost constantly be· 

11 clewed by the continual mists. The mean temperature of this reo·ion is about 
55° 'F~lu.:' Doclabetta itself is 52° Fahr.; the mt'an temperature ~f the DoJa ... 
bett~ s1te lS about 55° Fahr.; that of Coorg may be .reckoned about '75v Fahr. 
Agam,.page 17: "The bark of those t~ees which grew in this ·rav1ne, far abo\e 

118. 'u · the 
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the normal Hmits of the forest-gr~wing cinchona, gave 3 ~ per cent. of sulphate 
.of quinine, whilst the bark obtained 'from the cinchona of the lower-lyiu(J' forest 

d d " 0 ~carcely affor e one per cent . 

. 6. From the above, it is ~lear that Dodabetta is the best site, and Coorg the 
worst, for producing quinine. The. lowest height in Java (see page 6" Cinchona 
~ultivation ")for plantations is 4, 700 _feet, not 3,000, as sta~eu by Dr. Macpherson 
m paragraph 4, letter No. 2; the b1ghest about 7,500, JUSt the height of the 
Dodabetta site; mean temperature 57 °. In paragraph 7 of Mr. Markham's 
letter to Government of 22d October 1860, he approves of the Dodabetta site. 
C. nitida, plants of which are now growing in the glass-house of the gardens, 
" grow on high mountains in cold situations" (vide page 21 ). It is true that 
C. succir.ubra is said to. grow at .an elevation of only 3,000 feet (Mr. Spruce's 
report); but this. elevation is notta be relied upon, as neither aneroid nor mountain: 
barometer was in the possession ofMr .. Spruce, and the probability is (supposing 
it to be a good quinine-yielding plant) that the elevation was not under 6,000 
feet, as the locality ranges over 12,000 feet of elevation. · 

7. Dr. Macpherson ~tates that t_he D~da?ett_a site ~onsist~ of gran it; and trap
rock. I ·can see none. The rock IS gnmss, the subtitratrum IS decomposed felspar 
and hornblend-the former. yielding ll per cent. of potash, a most valuable 
ingredient for forming alkali; the latter .supplies 13 per cent. of lime. Had we 
only trap and granite, the situation would be very indifferent. The· surface 
mould is jn many places two feet deep. The trees, in a clump which ( mea
~ured, consisting ofseven, averaged two feet in diameter and three feet from the 
ground, quite large enough for our purpose. Again, the Neddiwuttum site is 
spoken of in paragraph 9, letter No. 2, as "a stratum of yellow or reddish marl!' 
Now marl is a compound of clay and lime, of which we have none on these bills. 
Mr. Spruce is probably .mistalten also about marl, what is. more probable, is ·a 
compound of mica and felspar, the greasy feeling being due to the mica: nothing 
could .be better than this for a ~ubstratum, as mica gives for the formation of 
alkali 9 to 14 per cent. of potash, and felspar 13 per cent. There .can be found 
a hundred suitable sites on these hills, with a substratum of the above. 

8. In p~ragrapllll, letter No.1, Dr. Ma.cpherson speaks of raising seed under 
u narrow ridge roofed nurseries " (thatched?) " open on both sides." The only 
sr.ed I know of that is grown in this manner is mushroom-spawn. I am confident 
ihat if this plan is to be carried out, ·not a seed will germinate at Neddiwuttum. 
In my former letter, No. 343, dated 28th January 1861, I recommended that 
the seed should be made over· to Mr. Mcivor, to be raised under glass, and I now 
again would most respectfully urge upon Government the absolute necessity of 
raising the seed y.nder glass at present. A small quantity of seed has been dis
tributeq to different parties, in various situation:;, for trial, ~nd if they are success
ful, more can be sent. 

·· 9 .. With glass- we can command any temper;ture between fi-0° and 90°, quite 
sufficient for raising seed.. If the seeds expected by Mr. Cross are now planted 
in the nurseries at Neddiwattum, recommended by Dr. Macpherson, the monsoon 
will. commen9e before they can . g~rminaLe (those in the glass-house at Ootaca
mund having taken more than 60 days), and they must mildew and rot. The 
same will happen to the plants if planted out before they have made strong 
~0~. 0 

. 10. In paragraph 13, letter No. 2, Dr. Macpherson s11eaks of "chemical 
research" a_s having achieved success for the Dutch. I would remark that a 
good practical gardener would have done more for them, and further tha~, 
.~·s far as quinine-:-yielding plants go~ they have yet to attain success. 

·11. In paragraph 14, letter No. 2, an intelligent botanist posse~sing· a know
ledge of "analytical chemistry " is recommended. Mr. Howard, the great 
manufacturer, will soon settle the value of tfie bark; a better chemist we. could 
not llave. 

12 .. In conclusion, I would observe that the Dutch have by no means ac
complished ~uccess: they have grown some 90,000 plants (in the large glass<
house at Ootacamnnd we can store away so,ooo plants until fitfor planting .,out), 
but they have yet to prove tbat those contain quinine. Had Dr. Macpherson 
given tne market quotation of the bark, or an analysis by an· English chemist, 

. { instead 
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instead of the results of a partial experiment of an enthusiastic Dutchman, we 
might have had some proofs of success. -It is notorious that neith-er the Ja~a tea 
or cotfee is considered good, whereas our Kangra tea surpas~es the Chmese, 
and our Neilg~1erry coffee ~quais Mocha. . \Vith the except~on of th? expe
dient for raismg seed, whiCh every practical man versed m arbonculture 
must condemn, Dr. Macpherson has told ·us nothing but what we knew before, (vide 
"Notes on the Culture of the Cinchona," passim, by Mr. Markham, 1859); and 
the result of Dr. Macpherson's visit to Java has been, to recommend here what 
he condemned in Java, and paralyse our- efforts by introducing au impracticable 
plan for raisin'g plants from seed. Fresh seeds, according to Mr. Spruce, take 
from 4 to 25 days to germinate; old seeds, according to Mr. Mcivor, from 60 to 
90 days under glass. W~at tim.e .th~y wil,I. take in Dr. Macpherson's nurseries, . 
supposing t~ey e~er germmate, It. IS 1!llposs1ble to sa7. The sandal-wood tree, 
if grown in a mmst and ·shad~ sit';IatiOn, does ~ot yield .the same sce~t as that 
grow~ on partially expose~ si~uatiOns. Tea, 1f grow~ m a lo~ latitude and 
elevation, commands no pr1ce m the m~rke~, and the hke reasomng hold~ good 
with the cinchona ; the higher the situation, the greater the pruductwn of 
alkaloid. 

-No. 66.-

Fnm.r Mr." W. G.lllclvor, Superintendent Government Gardens, Ootacamund~ to 
J.D. Bourdillon, Esq., Secretary to Government, Madras; dated Ootacamund, 
30 :March 1861. 

Sir, 
1. I HAVE the bonour to solicit the favour of your 4aving the goodness to 

submit, forth~ consideration of the Right Honourable the Governor in Council, 
, the following remarks on the subject of Dr. Macpherson's report, dated the 5th 

February 1861 :- · 

2. I am induced to bring the circumstal)ces ·under which this report was· 
written to the l10tice of Government, being com·inced, by practical experience 
and personal knowledge, that the order of Government under date 9th March 
1861, if carried out, will render almost certain the entire failure of the important 
experiment now in progress for the introduction of the quinine-yielding cinchonas-
into India. . 

3. In my first interview with Dr. Macpherson, and while about to enter into 
botanical and horticultural su'bjects, he informed me tlu~.t he was "entirely 
jgnorant of botany and gardening;'' that he had been selected by GoYernment 
to inspect and repprt on the sites, simply because he had seen the cinchona 
plantations in Java, and the practice of the Dutch in "successful operation.~' 
He informed me that, as. he had be~n sent here, he wished to give a good report 
to Government 'on the "whole subject," reque~ting my assistance with informa
tion. This I most readily gave, placing in his hands notes of all that has been 
publ!shed in English on the subject; als<' the valuable work of Dr. 'Veddell in 
French, together with the manuscript notes of Mr. Markham, at the same time 
pointing out and explaining the parts bearing on the subject in connexion with 
my experience of this climllte. 

4. Dr. Macpherson, in his report, lays much of this information before Govern-
. ment as the result of his own investigation and personal knowledge; and I 
would have been glad to have. passed over in silence Dr. Macpherson's adop· 
tion of this l'ather unusual course, had it produced no bad results. But when 
llis report has produced an order endangering the experiment, I feel myself 
called upon, by duty to your Honourable Government, to myself, and to the 
country, to detail with p1ainness and cat;~dour the facts which have led Govern
ment to place (as I will presently show) unmerited confidence in the opinions of 
Dr. Macplwrson. · 

I . 

5, In paragraph 3 of his report1 Dr. M·acpherson gives altogether an incorrect 
de~cription of the "Dodabetta site.". Firs'tly, it is not "a scantily wooded shola," 
but on the contrary is composed of trees of ihe ordinary size all~ height pre-

118. u 2 vailing 
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'vailing in the pest forest or " sholas " on these .hills, as the Conservator o£ 
Forests can testify, having at my request taken the measnre of a clump of trees 
near the centre of the site. Secondly, it has not an '' easte.rn aspect,, but nearly a 
contrary one, the aspect being north-west. Thirdly, the soil is not" generally a 
superficial superstratum," as proved by specimens* from 1 to 1 o, taken from 
various parts of the forest. Fourthly, the soil does not rest on disinteo-rated uranite 
-vide spec!mens from 11 to 15,_ both ~nclude~ .. Fifthly, 11? "~a~ses _of\rap '' 
are fo.und m--any part of _t~e site. Sixthly, It IS not defiCient m mo1sture, as 
can be proved by the reg~ster of the last· 20 years kept in the Government 
Observatory at Dodabet.ta, aud established by the specimens of the branches and 
bark, Nos. ·16 to 18. Dr. Macpherson has omitted to give in his report the 
observations he made with the thermometer on this site, which I supply.t 

. 6. In paragraph 4 of the report unrler review, Dr. Macpherson states: ''Now, 
with these facts before us, it must, I think, Le admitted that we are risking our 
'seeds and plants by attempting· to propagate them in the Government Gardens 
·at Ootacamund, the elevations being 7,47& and, 7,596 feet above the level 
of the sea." Such assertions- as the above are very objectionable, because they 
cmwey the impression that Dr. Macpherson had given facts to prove that p1ants 
could not be propagated, or s~eds raised, at such elevations; whereas Dr. Mac~ 
phe1·son did not.quote (nor .~an he quote) a single fact tu prove his position, 
but simply his own opinion, founded as it is on a total want of knowledg·e of 
the subject. But I, on the contrary; have much pleasure in being able to state, 
for the information of Government, the very gratifying fact that many fine seed
lings of three varieties of the cinchona are ":OW growing, and have been reared, 
in the very places lJr. Macpherson condemns; and I state, without fear of con
tradiction, that. no such favourable place can be found in India for- rearing the 

. cinchonas as the gardens under my ~harge. . · 

7. In paragraph 5 of Dr. Macpherson's ·report, he urges your Government 
"without loss of time to adopt the system now so successfully working in 
Java.'? In paragraph 8 of his report of the 19th December 1860, \\e are 

. informed of the extent of this su~cess in Java, and that with the Dutch, "only 
one seed out of one' thousand germinated." We have already·raised over 3 per 
cent. of our imported seeds, and ,more are daily corning up, so that at the 
lowest' estimate I hl}.ve iil this respect obtained 30 times the results of the 
Dutch; and I trust this important fact will induce·t~e Government to reconsider 
paragraph 5 of their order of the 9.th instant, No. 552, and more especially 
as the operation. of ~his par~ of the order deprives the experimen~ 9f the 
ad ,·antage of the efficient apphances possessed by the garden for t•earmg seeds 
and propagating plants, and thus places Mr. Markham iu a wrong position, 
with reference· to his unwearied exertions for its isucces~. On this part of the 
subject I would most respectfully remark that Dr. Macpherson, apparently 

' alarmed 

· SPECIMENS OF SoiLS FROM DoDA.B.ETTA. SxTB. SPECIMENS OF 'Rocx:s. 

No. 1, from :first ridge, six inches below•the surface.· 
, . 2; from sepond ridge, do. do. 

. No. 1 J, from first ridge. 
,, 12, ft·om second do. 
,, 131 from first valley. 
1, 14, from third ridge. 

, 3, from first valley, do. do. 
, 4, from third ridge, do. do. 
,, 5, from second valley, do. do. 

SPECIMENS oF SunsoiL. 

No. 6, from first ridge, six feet below the surface. 
,, 7, from second ridge, do. do. 
, 8, from first valley, do. do. 
, 9, from third ridge, nine feet below do. 
, 10, from second valley, do. do. 

Forwarded by Banghy. 

, 15, from second valley. 

SPECll\UNS OF BRANCHES .lND BARK. 

No. 16, from centre of site. 
,, 17, upper limit. 
,, IS, lower limit. 

t Temperature of air from 12th December to 11th January, the coldest season in the year-· 
Mean · - - - • •. • - - - - ·· o9i degrees. 
Lowest 54 , 
Highest - - - - - • - - • 67 ,, 

Temperature ofearth 63 dej:tree~, at 18 inches below the surface. 
Temperature of water in the stream under dense shade at 6 a.m., 62! degrees; at 6 p!m., 

64 degrees; in the water there was no variation throughout the month. 
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:alarmed at the effects likely to be produced on the experiment, so far counter
orders this order of .Government, that in paragraph 6 of the notes ~rawn up 
for my guidance, he directs that 1 will use my discretion in retaining a portion 
of the seeds and plants at the garden. The Conservator of Forests, in his 
letter No. 409 of the 21st, directs that I will put a ''stop to any further 
.attempt to propagate seeds or 'rear plants· in the garden;" the order of Govern
;merit being plain to this effect, I am at a loss how to proceed. 

8. In paragraph 8 of D1·. Macpherson's report, he approves of the northern 
·.exposure of the sites I have selected; but he does not explain to Government the 
fact, that on his first inspection he entirely condemned the sites because of this 
exposure, distinctly informing me that" nothing but a southern exposure would 
suit the cinchonas, and this they had proved by long experience in .Java:'' all 
my arguments were used in vain to persuade Dr. Macpherson of the altered 
conditions of the climate which required altered circumstances. I named coffee 
estates which had failed and been parched up on south exposures, m~ntioned 
the o-reater capability of the coffee plant to endure dt:ought and extremes of 
clim~tes ; and as it had failed, how could we exp.ect to be successful with the 

. .cinchonas? Although these questions were unanswerable, they would have 
proved quite unavailing had. it not IJeen for the fortunate circumstance that 
while inspe~ting the Avalanche site we came on a narrow ridge, where I was 
enabled to show Dr. Macpherson at a glance the wonderful difle~euce in the 
vegetation, caused by exposure only, between the two forests which lay nt our 
feet (one facing the north, and the other the south): this accident brought con
viction to his mind, otherwise Dr. Macpherson would have recommended your 
·Government to have changed every site to the south, and thus brought the most 
.·cel'tain destruction on the undertaking. 

9. I pass over paragraphs 7, 8, and 9, not because they are free from 
error of description, but because they do not contain anything· seriously calcu
lated to mislead the Government. 

10. \Vhile describing the soil of N eddiwuttum site in paragraph 1 o, Dr. 
Macpherson states that ''the character of the soil generally on the surface is a 
l'ich black vegetable mould, 18 inches in depth, beneath which is a fine, red, 
.coffee-coloured, friable, porous marl." :Marl, in any shape whatever, has not 
been found on the Neilgherries, and certainly none on the Neddiwuttum site. 

11. In Dr. Macpherson's letter to Government, dated Mercara, 20th February 
1861~ No. 8, a site on the Mangalore Gh~t is strongly recommended for a cin
.chona plantation, the average of the "ridges " being given as " 3,400 feet above 
the level of the· sea." Pri01· to leaving the Neilgherrieil, Dr~ Macpherson asked 
for and received my ~pinion on this site; he mentioned that he had seen Mr. 
Markham at Myso:~;e, and recommended that gentleman to visit it. I pointed 
-out to Dr. Macpherson that it)s given as a rule, by every authority on the sub
ject, that cincqona trees growing pelow 5,000 feet are defici~nt in quinine, 
although it is true that the largest cinchona trees are found at much ]ower 
elevations, even down to 1,000 feet, but, in the words of Dr. Lindley, manv of 
thes.e species~' yield as little quinine as a ttillow.'' The object of this experiment. 
is to produce quinine, and I submit the Government• should call for further 
information before expending a large sum of money on the plantations on the 
Mangalore Ghat. Without any disrespect to Dr. Macpherson, I will quote him 
self as an authority against the measure he now recommends Government to 
adopt. In his lettet· to Government, dated Madras, 19th December 1860,* 

· No. oO, 

*Dr. Macpheraon to Government, Madras, 19th December 1860, No. 50. 
Paragraph a.-Nurseries succeed best at, or under• 4,000 feet, the Cinchona calisaya grows 

only between 5,000 and 5,800 feet, the other species will flourish at a greater elevation. Those 
planted under 5,000 feet yield little quinine. 

Dr. Junghuhu in his report, dated 1st July 1858, gives the elevation of the lowest plantation in 
.Java at 4,704 English feet, the highest at 7,875 feet, and the plantation on the Gedog~Badah, as 
·from 6,852 to 7,000 English feet above the level of the sea. 

Humboldt gives the elevation- · 
For Quilled bark at 
, Grey bark at • • -
, Yellow or Calisava bark at 
1, Red bark · " 

. 118. 
\ ~ 3 

'· 

- o,ooo feet. 
• 6,500 ,, 
- 6,200 ., 

4,500 ,, 
Howard, 
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vailing in the best forest or " sholas " on these hills, as the Conservator of 
Forests can testify, having at my request taken the measure of a clump of trees 
near the centre of the site. Secondly, it has not an '' easte.rn aspect," but nearly a 
contrary one, the aspect being north-west. Thirdly, the soil is not" generally a 
superficial superstratum," as proved by specimens* irom 1 to 1 n, taken from 
various parts of the forest. Fourthly, the soil does not rest on disinteo-rated uranite 
-vide specimens from 11 to 15, both included. Fifthly, 110 "ma~ses ottrap '' 
are f~und in -any part of the site. Sixthly, it is not deficient in moisture, as 
can be proved by the register of the last 20 years kept in the Government 
Observatory at Dodabet.ta, aud established by the specimens of the branches and 
bark, Nos. ·16 to 18. Dr. Macpherson has omitted to give in his report the 
observations he made with the thermometer on this site, which I supply.t 

6. In paragraph 4 of the report under review, Dr. Macpherson states: "Now, 
with these facts before us, it must, I think, Le admitted that we are risking our 
·seeds and plants by attempting to propagate them in the Government Gardens 
·at Ootacamund, the elevations being 7,478 and, 7,596 feet above the level 
of the sea." Such assertions· as the above are very objectionable, because they 
cOJwey the impression that Dr. Macpherson had given facts to prove that plants 
could not be propagated, or seeds raised, at such elevations; whereas Dr. Mac· 
pherson did not quote (nor .can he quote) a single fact to prove his position, 
but simply his own opinion, founded as it is on a total want of knowledge of 
the subject. But I, on the contrary; bave much pleasure in being able to state, 
for the information of Government, the very gratifying fact that many fine seed
lings of three varieties of the cinchona are ~ow growing, and have been reared, 
in the very places lJr. Macpherson condemns; and I state, without fear of con
tradiction, that. no such favourable place can be found in India for- rearing the 

. cinchonas as the gardens under my ~barge. 

7. In paragraph 5 of Dr. Macpherson's. report, he urges your Government 
''without loss of time to adopt the system now so successfully working in 
Java.'~ In paragraph 8 of his report of the 19th December 1860, \\e are 

. informed of the extent of t.his su~cess in Java, and that with the Dutch, "onlv 
one seed out of one' thousand germinated." "\Ve have already·raised over 3 per 
cent. of our imported seeds, and ,more are daily coming up, so that at the 
lowest' estimate I have in this respect obtained 30 times the results of the 
Dutch; and I trust this important fact will induce t~e Government to reconside1· 
paragraph 5 of their order of the 9th insta~t, No. 552, and more especially 
as the operation. of this part of the order deprives the experiment of the 
ad,·antageof the efficient appliances possessed by the garden for rearing seeds 
and propagating plants, and thus places Mr. Markham iu a wrong position, 
with reference· to his unwearied exertions for its succr.s~. On tliis part of the 
subject 1 would most respectfully remark that Dr. Macpherson, apparently 

alarmed .. 

· SPBCIHENs o:r SoiLs FROM DonA.BBTTA. SITE. 

No. 1, from first ridge, six inches below 'the surface. 
, . 2; from second ridge, do. do. 
, s, from first valley, do. do. 
, 4, from third ridge, do. do. 
, 5, from second valley, do. do. 

SPECIMENS oF SuBsOIL. 

No. 6, from first ridge, six feet below the surface. 
, 7, from second ridge, do. do. 
, 8, from fil'ilt vallev, do. do. 
, 9, from third ridge, nine feet below do. 
, 10, from second valley, do. do. 

Forwarded by Banghy. 

SPECIMENs oF RocKs. 

. No. I J, from first ridge. 
,, I 2, ft·om second do. 
,, 1 a, from first valley. 
,, 14, from third ridge. 
, 15, from second valley. 

SPECIMENS OF BRANCHES .lND BARK. 

No. 16, from centre of site. 
,, 17, tipper limit. 
,, 18, lower limit. 

t Temperature of air from 12th December to Jlth Jan nary, the coldest sea.s'on in the year-
Mean - - - - • • - - - - ~ o9l degrees. 
~~ M " 
Highest - - • • • - - - - 67 , 

Temperature of earth 63 de~rees, at 18 inches below the surface. 
Temperature of water in the stream under dense shade at 6 a.m., 52! degrees; at 6 p.rm., 

64: degrees; in the water there was no variation throughout the month. . 

I 



OF THE CHINCHONA PLANT.INTO INDIA. 157 

~alarmed at the effects likely to be produced on the experiment, so far counter
orders this order of Government, that in paragraph 6 of the notes ~rawn up 
for my guidance, he directs that I will use my discretion in retaining a portion 

.of the seeds and plants at the garden. The Conservato~ of Forests, in his 
letter No. 409 of the 21st, directs that I will put a "stop to any· further 
.attempt to propagate seeds or ·rear plants· in the garden;" the order of Govcrn
;merit being plain to this effect, I am at a loss how to proceed. 

8. In paragraph 8 of Dr. Macpherson's report, he approves of the northern 
.exposure of the sites I have selected; but he does not explain to Government the 
fact, that on his first inspection he entirely condemned the sites because of this 
exposure, distinctly informing me that "nothing but a southern exposure would 
suit the cinchonas, and this they had proved by long experience in Java:" all 
my arguments were used in vain to persuade Dr. Macpherson of the altered 
conditions of the climate which required altered circumstances. I named coffee 
estates which had failed and been parched up on south exposures, mentioned 
the g-reater capability of the coffee plant to endure d1:ought and extremes of 
c]imates; and as it had failed, how could we exp.ect to be successful with the 

. .cinchonas? Although these questions were unanswerable, they would have 
pro••ed quite unavailing had. it not Leen for the fortunate circumstance that 
w bile inspe~ting the Avalanche site· we came on a narrow ridge, where I was 
enabled to show Dr. Macpher~on at a glance the wonderful difl'ereuce in the 
vegetation, caused by exposure only, between the two forests which lay nt our 
feet (one facing the north, and the other the south): this accident brought con
viction to his mind, otherwise· Dr·. Macpherson would have recommended your 
-Government to have changed every site to the south, and thus brought the most 
,certain destruction on the undertaking. 

9. I pass o~er paragraphs 7, 8, and 9, not be~ause they are free from 
error of description, but because they do not contain anything· seriously calcu
lated to mislead the Government. 

· 1 o. \Vhile describing the soil of N eddiwuttum site in para~raph 1 o, Dr. 
Macpherson states that ''the character of the soil generally on the surface is a 
1·ic:h black vegetable mould, 18 inches in depth, beneath which is a fine, ,red, 
.cofl'ee-coloured, friable, porous marl." :Marl, in- any shape whatever, has not 
been found on the Neilgherries, and certainly none on the .Neddiwuttum site. 

11. In Dr. Macpherson's letter to Government, dated Mercara, 20th February 
1861,_ No. 8, a site on the Mangalore Ghat is strongly recommended for a cin
.chona plautat.ioo, the average of the " ridges" being given as " 3,400 feet above 
the level of the· sea." Prior to leaving the Neilgherries, Dr~ l\1acpherson asked 
f()r and received my 0pinion on this site; be mentioned that he had seen Mr. 
Mar]\:bam at Mysm;e, and recommended that gentleman to visit it. I pointed 
·out to Dr. Macpherson that it.is given as a rule, by every authority on the sub
ject, that cinc~ona trees growing J:>elow 5,000 feet are deficient in quinine, 
although it is true that the largest cinchona trees are found at much ]ower 
elevations, even down to 1,000 feet, but, in the words of Dr. Lindley, manv of 
~hes~ species ~' yie!d. as little quinine. as a r;illow." The object of this experiment. 
1s to produce qumme, and I submit the Government• should call for further 
information before expending a large sum of mpney on the plantations on the 
Mangalore Ghat. Without any disrespect to Dr. Macphe1·son, I will quote him 
self as an authority against the measure he now recommends Government to 
adopt. ln his letter to Government, dated Madras, 19th December 1860,* 

· ' No. oo, 

*Dr. Macpherson to <;tovernruent, Madras, lOth December 1860, No. 50. 
Paragraph 8.-Nursertes succeed best at, or under1 4,000 feet, the Cinchona cali.saya grows 

only between 6,000 and 5,800 feet, the other species will flourish at a greater elevation. Those 
planted under 6,000 feet yield little quinine. 

Dr. J unghuhu in his report, dated 1st July 1858, gives the elevation of the lowest plantation in 
.Java nt 4,704 English fee,t, the highest at 7,875 feet, and the plantation on the Gedog-Badah, as 
·from 6,852 to 7,ooo Enghsh feet above the level of the sea. 

Humboldt gives the elevation- · 
· "For Quilled bark at · • . • 

, Grey bark at • • • 
, Yellow or Calisava bark at 
,, Red bark " 

., 

' 118. 
\ ~ 3 

- 9,000 feet. 
• 6,500 ,, 

- 6,200 ~·· 
4,500 " 

.. 
Howard, 
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No. 50, and at paragraph 8, Dt·. Macpherson states that he (Hasskarl) "selected 
for h.is plantation the slope of the Geday mountain, about 100 miles from Bata\'ia 
varying in elevation from 3,500 to 4,500 feet above the le\·el of the sea,'' re~ 
marking that, "ignorant of the habitudes of the plant, three mistakes were com
mittNl:" first, the elevation was insufficient-namely, the elevatian of 3,500 
and 4,500 feet he states to be insufficient, although 100 and 1,600 feet bio-her 
'than the highest ridges of the site recommended in Coorg. 'Vhen on the ~ub
ject of elevation I give at the foot the apinions of the best authorities, by which 
it will be seen that we have much to learn on this point; and the safest way to 
attain this knowledge is· by careful though inexpensive experiments, which the 
Neilgherries offer greater facilities for conducting than any other part of India. 
In conducting these experiments, it should always be borne in mind that the 
highest point at which the plant will flourish, and the greatest exposure it will 
bear without injury, is the most favourable for the production of quinine, because 
vegetable alkaloids (such as quinine) are not drawn from the earth, but are 
formed by the action of the lea\·es when exposed to light and air, and the power 
of this action is increased by elevation and a rarefied atmosphere. . 

, 12. I shall now proceed to notice the practice of the Dutch in Java, not from a 
wish to criticise their mode of operations, but because I am directed ''carefully 
to carry out their practice.'' Long experience, in many instances de~rly bonght, 
has taught me the difficulty of carrying out a practice, however perfect and 
successful in other localities or countries, because of the great difficulty of 
faithfully applying the details of the ·practice to the varied local circumstances. 
But when a practice opposed to every· principle of horticulture and vegetable 
physiology is attempted to be carried out, certain failure must of necessity 
follow. · 

13. The description given by Dr. ~:facpberson of what he saw in Java must 
convey to tpe mind of every man acquainted with horticulture a painful picture 

·of the w~nt of knowledge of the Dutch in these matters. But in justice to the 
gentleman in charge of the plantations in Java, I mention that many important 
discrepancies occur between their published accounts and that given by Dr. 
Macp~erson,. the instance given in the foot* bein~ selected, as Dr. Macpl~erso!l 
grodnds on 1t the whole change of the culture m Java; but as my obJect IS 

simply to deal with thfs matter in so far as the accounts have misled Govern· 
ment, I shall only notice the operation as described by Dr. Macpherson. 

I 

14. In paragraph 14 of Dr. Macpherson's letter of the 19th December 1860, 
No. 50, it is stated, "chemical researches have shown a considerably larger 
amount of quinine in the plants grown in the Island of Java than in any yet 

· . imported 
l 

Howard, Karsten, and Poeppig give nearly the same elevation for all the 'varieties of bark except 
the red bark. · ' 

Markham gives the best elevation for grey and crown barks at from 6,300 to-7,000 feet. 
For Calisaya bark - - - - • - • 5,000 feet. 
Spruce for red bark • • • • • - - a,ooo ,, 

Weddell for the 0. ovata (which Howard sa.ys is the red bark) gives an elevation of 5,900 to 
71500 feet. 

NoTE.-The J>robable cause of these discreP..ancies may be found in the fact, that _in the neigh· 
bourhood of high mountains, the teml?erature o~ the valleys are mu~h reduc?d at mght, be~ause 
the cold air generated on the. mountam tops, bemg of greater s).lecific graVlty, descends rapJdly, 
displacing the warm air of the valleys. Consequently, the region of the different species of cinchona 
will be lowest where the mountains are high, and their tops covered with snow, and highest where 
the mountains are comparatively low. . W. G .. Mcivor. 

* Dr. Macpherson, to Government, ltfadras, 19th Dece~ber 1860, No. 50, paragr:ph 8 • • • " 2d;" 
The ground should not have been cleared, for the fung1 generated by the de~aywg root~ of the 
forest trees proved pestilential to the growth of the cinchona tree, as is shown m the spem.men of 
the root herewith sent of one that struggled on for six years." 

In Mr. Clements Markham's translation of Dr. J unghuhn's report, at paragraph~ 3 and 4, a very 
different account of the cause of fungi is given: " The attacks of the Rhizanthes, whiCh are also met 
with at Tjinirnan; but the plants here have been rendered more liable to them, by the ~reat wooden. 
stakes that Hassk.arl had driven in, to protect the young plants from the stormy wmds, so close 
as to injure their roots; and as the ends of the stakes decayed in the earth, they were attacked by 
fungi. . . · · 

'l'he strong south-west winds, which prevail during the rainy season, they blow with such forc,e; 
that several cinchona trees have been half cut through by the strong cords by which Hasskarl, 
with~ uf the production of soft moss, had caused them to be tied to the stakes. 

. I 
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imported from South America,"* * *"three per cent. appears the largest average 
in the latter whereas five per cent. was discovered in the former.'' That this 
result is m~st encouraaing is a fact beyond all dispute ; it is probable also,. 
because in cultimtion Piants can be placed in more favourable conditions for the 

· production of certain secretions than usually happens in nature. Dr. Macpherson 
does not A tate it, but it ~s certain that this gratifying result must have been 
obtained from the plants. exposed to light and air, i. e. grown on the site 
effectually cleared of forest, as i.t is as impossible for a cinchona plant to produce 
quinine ~hen grown in dense shade, as for an animal to be fed without £ood. 
Dr. ~iacpherson details the system. now followed i~ Java-namely, that of 
plantmg the trees under dense shade without even clearmg away the underwood
as a complete success: experience will prove the reverse, and will one day 

·establish the fact that, having gone from one extreme to the other, the Dutch are 
retrograding instead of progressing in the cultur~ of theci~chona for th; pr?· 
duction of quinine; and that they are now, figuratively and hterally, workmg m. 
the dark. l append the opinion of Dr. Lindley* on this subject, and this can be. 
supported by hundreds of authorities, and the fact of everyday experience with 
all plants, as no plant can thoroughly elaborate its juices or perfeGt its secretions 
in dense shade. 

15. I would further remark that our experiment, so far as it has gone, will. 
bear favourable comparison with that of the Dutch. Dr. Hase.karl's expedition 
to South America cost the Government, I am lnfor~ed, 10,000 t., and occupied· 
upwards of two year~, and was productive of less results than the expedition of 
~r. Markham ha;; already been, if nothing more comes from it than the plants 
now growing in the gardens. On this subject I would remark, that I learn from 
Mr. Anderson that he brought plants of the Cinchona Calisaya to Ceylon ; I also 
received from that gentleman seeds of the species noted at the foot.t More 
of these and other species may shortly be expected from Kew, and more are 
daily coming up here, so that at the lowest estimate I may safely say, that one. 
tenth of the results to be fairly expected from Mr. 1\Iarkham's expedition have 
not yet developed themselves. The two cuttings (one of Cinchona Calisaya and 
one of C. ovata), are still alive, but show no signs of growth. 

16. Appended is a df'tailed report of the seeds reared here, the time they have 
taken to germinate, and the various modes t>f treatment adopted. 

_ 17. 'Vith reference to planting seeds on the plan adopted in Java, namely, 
that of sowing them in beds, "one seed in a pot or bamboo" under thatched 
sheds, and watering them "twice daily from the squeeze of a sponge,'' is so 
absurd that I am confident, on reconsideration, your Honourable Govemment will 
not require such. a mode to be put into practice: few persons have any idea of 
the care and attention '\'equired to rear these small and delicate seeds, especially 
after a long journey• and exposure to many vicissitudes of climate. _ 

18. \Vith reference to selet!ting the "DodabC'tta site,'' now condemned by 
Dr. 1\Tacphersorl, and the work stopped for the present by Government, I have 

the 
. . ' 

* I.indley's Theory and Practice of Horticulture, page 70.-" It is to the action of leaves; to 
the decomposition of their carbonic acid, and of their water; to the separation of the aqueous 
particles of the sap from the soli<\ parts that were dh:~solved in it; to the deposition thus effected of 

. variousearthy and other substances, either introduced into plant~, as Silex and metallic salts, or 
formed there, as the vegetable alkaloids; to the extrication of nitrogen and, probably, to other 
causes as yet unknown-that the formation of the peculiar secretions of plants, of whatever kind,. 
is owing; and this is brought about principally. if not exclusively, by the agency of light. Their 
green colour becomes intense, in profortion to their exposure to light within certain limits, and: 
feeblcl in proportion to their remova from it, till, in total and continued darkness, they are 
entirely destitute of green secretion and become blanched ot• etiolated. The same result attends 
all their other secretions: timber, gum, sugar, acids, starch, oil, raisins, odours, flavoure, and all thl:l , 
numberless narcotic, acrid, aromatic, pungent, astringent, and other principles derived from the 
ve~etable kingdom, are equally influenced, as to quantity and quality, by the amount of light t() 
whiCh the plants producing them have been exposed." . 

t Mr •. .A.nderson to Mr. Mcivor, Calcutta, 8th March 1861.-'' I also brought out threo plants 
·Of the Omclwna Caluaya, which I sent up to Peradenia in charge of Mr. l'hwaites, he'ad-~r,rdener; 
one was ~ large plant three feet high. It arrived in excellent order." · 

Cmchona micrantha provinciunA, I C. nitida. 
' C. micrantha Pata de Gallinazo. C. Without name. 

C. succirubra. 
118. u A. 
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the honou~ to . sta~e that, in the first instance, the Secretary of State for India*' 
requested mformat10n from Dr. Cleghorn and myself on the subject of the sites 
best suited for the cultivation of the cinchonas. Ill-health prevented Dr. CleO'hOrll' 
from ·visiting the localities and selecting the sites. Prior to that gent~man . 
leaving ·for home, he left this duty entirely to myself, stating, "it could not be· 
left in better hands." At the time I felt myself insufficiently informed to accept 
so great a responsibility, and although I namecl tl,1e sites which appears suited, I 
recommended that they should not be finally adopted until we had the benefit of 
Mr. Markham's personal knowledge of the natural localities of the plants. That· 
gentleman on his arrival here inspected this site, and on a careful C()mparison of 
what he observed on the Andes highly approved of it. 1\lr. Markham, being 
here for a short time only, had not an opportunity of observing the moisture of 
the climate. The observations made bv Mr. Markham were forwarded· to 
Mr. Howard, the best judg~ in Europe of such· matters, and that gentleman's. 
opinion is given in the foot-note.t Subsequent observations an'd inquiries con· 
:firm in my mind that this site is eminently suited for the experiment, and it is
IQost unfortunate that the work. should have been stopped at the very time the 
plants requiring a high ele~ation are growing in the gardens. 

19. I most respectfully beg to solicit that your Honourable Government may 
be pleased to place this experiment on the N eilgherries entirely under my 
management, or release me from any connexion with it. 

20. I make this r.equest having been taught, in the early stages of the gllrden,:J:.. 
the utter impossibility of conducting operations, either to the satisfaction of Govern
ment OJ: myself, When constantly interfered With by parties possessing nO praC• 
tical knowledge of the matters in which they would dh·ect. I therefore trust that 
the success I have attained in these gardens may be taken into consideration, 
and that Go\·ernment may repose the same confidence in me they have hithcrt() 
done. 1\fy long experience (13 years) on these hills, and consequently my pos
session of local knowledge in horticultural matters, which must prove of great 
advantage in conducting this experiment, is a subject worthy of the considet·ation 
of Government. I possess testimony to my attainments iu botany, vegetable 
physiology, and horticulture from the most eminent men in Britain§ ; and not 
only do I possess this knowledge, but that I am qualified to apply it with judg-

. Inent 

t From Mr. Markham, lOth February 1!161.-"1 have l1eard from Mr. Howard, who thinks
the sit~ for a cinchona plantation in the shola behind the gardens well chosen if it be not too dry• 
that is, if it is moistened with sufficient ,;bowers." 

"The conditions favourable for the production· of quinine are e,·idently those of a continuous 
vegetation with a mean temperature of from 60° to 70°, varying a little 'according to the species." 

.(No. 126.) Public Department. 

t ''Extract from the Minutes of Consultation, dab:ld 9th February 1853," {>aragraph 8.-" ln. 
originally appointing a Committee (Extract Minutes of Consultation, 20th June 1848), the Go7et·n
ment distinctly declared that interference with the gardener in professional matters sholl;ld be 
avoided. It was difficult to state how far the qQntrol of the Cowmittee should extend, but 1t was
intended that it should be of a general character; that, in fact, they should merely see that the 
superintendent was carrying out the o~jects for which th? garden was estaLiished,, and !lot that ~e 
should be placed entirely under thetr orders and deprtved of all power of actmg wtthout thetr 
instructions." · " 

Paragraph 9.-"The proQTess which the gardens have since made renders it desirable that.this 
control should be still more ~elaxed, and the Government think the most expedient plan now IS to 
place the gardens and their establishment entirely under the mana~ement of l\fr • .M:clvor, who ~as 
shown himself equal to the task, and who will have an additional stimulus to exertion by bemg
.made wholly responsible for its success or failure." 

§ Sir ,V. J. Hooker, in" London Journal of Botany," June is47.-" .A.'separate work was ~till 
much needed upon the llepaticre, and we have now the plea~n~e to announce an excellent httle 
·volume on these the labour of l\lr. ,V. Graham Mcivor, at this ttmP. attached to the Royal Gardens, 
Kew. While r~sident in Scotland and since his sojourn in Enn-land, th!s botanist has been inde-
fatigable in his researches after th'ese }Jeautiful plants, and has ~onsequently been eminently suc
cessful, and no less so in the accurate determination of the species." 

Professor Lindley bears similar testimony to my botanical attainments.-" Gardeners' Chronicle-
and Agricultural Gazette" for 1848, page 20. · 

From 1\Ir. Westwood Botanic Gal'dens, Dollar, ls:t November 1845.-'' I may with confidente 
recommend him to you~ notice, as one who is- likely to cinploy the energies of an active mind to 
advantage in any department of his profession." . 

· From. 

' 
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. ment and develope it with success, is established by numerous minutes by the 
Government of Madras; also the Secretary of St~te for India, and the late Court 
of Directors have hunoured me with frequent and creditable mention' of my 
"zeal, skill, and activity;''* from the Secretary to the Government of 1\fadras, 
dated 12th January 1859/ No. 3; from the Honourable Court of Directors to 
Madras Government, dated Mh August, 1857, No. 51, and others. 

21. Should your Honourable Government think .fit to place the cincho~a plan
tations on the Neilgherries entirely in m'y hands, I will accept the responsilll.lity 
of their success or failure. I· do not. promise to. conduct the experime1;1t 
throughout without mistakes, but I fear not to guarantee to Government !greater 
re~uJts, and-aCfar 1ess cost, than th:y will obtain in Coorg or elsewhere.-~---.~ 

From Mr. J. McNab, Royal Botanic Gardens, Edinburgl1, 8th December 1847.-" I would 
consider you eminently qualified for any situation, either horticultural, botanical, or combined, 
that may occur at home or abroad." 

From Mr. Cuthbertson, Yorksllire, 8th December 1847.-" He has a thorough knowledge of 
gardening in all its branches; in short, he is a most enterprising young man, and it i~S ve1;y rare 
to finn a young man to equal him." · 

From :M:r.J. Smith, Curator, Uoyal Botanic. Gardens, Kew, lith December 1847.-" Therefore, 
viewing his general good conduct, his practical knowledge of gardening, and his botanical know· 
ledge, I have no hesitation in considering him a most efficient person to fill the gardener's situation 
now vacant in India.'' · · · 

"Minute by 'the Honourable the President. 

* "I have visited the garden, and entirely agree with Dr. Cleghorn that Mr. Mcivor deservelil 
great credit for the manner in which he has laid it out. The garden ·is both a beautiful pleasure· 
ground and a valuable public institution for the improvement of indigenous and the naturalization 
of foreign plants; and it has been formed from the commencement by Mr. Mel vor, with great 
industry and artistic skill, out of a rude ravine. 

"The advantage of Mr. Mcivor's science and experience will be in a great degree lost, if.means 
are not taken "to train up und~r him persons who can profit by his teaching, and ifhe is not 
relieved from mere clerical work. · 

"Oot'acamund, 24th February 1861. . (signed) "C. E. Trevelyan." 

"Extract from the Minutes of Consultation, under date the 15th l\Iarch 1859 (No. 323). 

''The Governor in Council bas much pleasure in giving effect to this order of the Home 
authorities, being of opinion that Mr. Mel vor has fully earned this augmentation of salary by his 
zealous and intelligent discharge of his duties; and. he desires to express his sense of the great 
improvement which Mr. Mcivor's care, and skill, and judgment have effected in the garden/' 

Revenue Department. 

Proceedings of Madras Government, 15th May 1860 (No. 781). 
Paragraph 5.-" They Mncur with Dr. Cleghorn that the Superintendent deserves g1·eat credit 

for his imporant applic;ation of moss, whereby, at once, young plants intended for transplanting 
are better prepared than formerly for removal, and can be transported at less than one-tenth of the 
usual cost, while the garden space is ~also economized. 1 

• (signed) "J.D. Bourdillon, 
'' Secretary to Government." 



HEPOR'l" showing the NUMBER of CINCHONA SEEDS reared at the Government Gardens, Ootacamund, with a detailed Account of the various Modes of Treatment. 

Names of Spellies. 

No. 1. Cinchona micrantha, 
variation Provinciana. 

No. 2. Ditto - -·ditto 

No. 3. Ditto - • ditto 

No. 4. Ditto - - ditto 

No. 5. Ditto - • ditto 

- Cinchona micrantha, 
var. Pata de Gal
linazo. 

Ditto - - ditto 

Cinchona nitida 

Ditl~ - • ditto 

Nature of the Soil in which sown. 

A mixture of three equal parts
' one of burned earth, one of 
sand, and one of very old cow
dun!{. 

Ditt~ - - ditto -

In brown loam eelected by Dr. 
Macpherson. 

In black loam selected by Dr. 
h:lacpherson. 

A mixture of equal Pllrts of loam, 
burned earth, and leaf-mould. 

Soil prepared as at No. 1 -
1> 

Soilas No. 1 

Soil prepare'a aa at No. 1 -

Prepared as at No. 4 - -

-
Amount of Shade, 

Shaded in bright sun
shine only. 

Ditto - • ditto 
' 

Shaded throughout,· 
except in the morn
ings and evenings. 

Ditto - - ditto -

Shaded in bright sun
shine only. 

Ditto - • ditto • 

Ditto - • ditto -
Ditto • • ditto . 

Dftto - • ditto . 

Amount of Water, 

Watered sparingly at 
first, and only .when 
the soil was dry on 
the surface. 

Watered morning and 
evening. 

Ditto - - ditto -

Ditto - - ditto 

Watered as No. 1 

\ 

Ditto • - ditto 

Ditto • - ditto 

Ditto - • ditto 

Ditto - • ditto 

-
-
. 

Preparation of Seeds 

before Sowing. . . 

Steeped for four 
hours in oxalic 
acid. 

12 hours in lime -

Steeped four hours 
in oxalic acid. 

None -

None • 

Steeped as No. 1 · • 

None - - -
Steeped four hours 

in oxalic acid. 

None - - -

Number 
of Days 
before 
Germi
natioD 
took 

place. 

62 

64 

65 

63 

-
66. 

68 

Number 
which 
Germi• 
nated 

strongly. 

61 

Number 
which 
Germi
nated 

weakly. 

16 

Total 
Number 

of 
Seed
linga. 

I 

77 

None None None 

None I· 1 

None None 

None 8 8 

18 6 24 

None None -

46 14 . 60 

None 2 2 ------
125 47 

---
ToTAL Number of Seedlings - - - 172 

I REMARKlf. 

All the seeds were 
sown in flower-pots 
well drained, and the 

· soil boiled, in order 
to destroy the grubs 
and larva of insects 
which would other 
wise devour the seeds 
or young plants as 
they began to grow 
After the sml is 

• boiled, it is allowed 
to dry, then mixed 
in a dry state, and 
put into the pots. It 
is important it should 
be miXed dry, other
wise it hardens. 

. . 

. 
-In the treatment of these seeds, they appeared to be impatient of too much shade and moisture, soon becoming mouldy and rotting ofF. The seeds were sown on the surface, and covered 

with a thin coating of finely cut mogs, The black and brown loams, as ut>ed in Java, seemed to retain too much water, and are certainly- unsuited for rearing old seeds. l<'resh-gathered seeds, 
: possessing great vital power, m1ty grow in loam, but not so freely as they woufd in soil prepared ns at No.1. The seeds are easily distinguished when they begin to germinate, as they strike 

thci1· hdicl~s int_o the ground wilh g1·eat fvl'ce, con.,.iuering the small size of the seeu; the radicle beinO' established in the ground, the plumule is mised up with the seed on tl1e top of it, 
where it remains thr.!e or fom· days; then it falls off, and the seed-lobes (Cotyledons) expand. I give this description of the process of germination, ns I find it is not described in any of the 
'vorks Lpos•cc<s. 

Outacumund, 30 :March 1861. 
(signed) W. G. Mcivor, 

Superintendent, Government Gardens. 

, ' 



OF THE CHINCHONA PLANT INTO INDIA. 

Enclosure 1, i~ No. 66. 

FRoM D. Macpherson, Esq., M.D., Inspector General of ~os~itals, to J.D. Sim, Esq;,
Secretary to Government, Revenue Department, Fort Samt George; dated·(on the tour 
of inspection) Rangoon, 24 July 1861. · .. 

Sir, f d . . h' h . d , . h c. 1. CoNSEQUENT on the nature b my obes w1t m .t ese provmces armg t e past 1our 
months, copies of Captain Morgan's and Mr. Mel vor.'s letters, and the Government order 
thereon, bearing on ·my report to you, dated 6th February, No. 7, only reached ml:l a few 
days since. · -

2. With regard to his (Captain Morgan's) remarks and criticisms on my public rer>orts to 
Government in matters relating .to the introduction of cinchona into India, I feel it incum-
bent on me to reply as follows :- · 

3. In the first paragraph of his letter, dated 28th of March last, No. 418, Captain 
l\Iorgan asserts '' that the existence of certain discrepancies between my first and second 
reports invalidates the whole of my remarks, and render my information of no value." On 
.this he proceeds to show- . . 

The first "discrepancy," which relates to the subject of" elevation" for the growth of 
cinchona trees, asserting that in my letter No. 1, I condemn what I recommend in letter 

· No.8. Had Captain Morgan quoted correctly, he should have said that in the former I 
stattd nothing from my own knowledge. I merely reported the result of experiments made 
in Java, Sf>edally observing, in the same paragraph from which he qn9tes, ."but the best 
elevations have yet to be ascertained.'' In the latter I gave my opinion, as directed, on 
what appeared to me to be the best plan to pursue in our experiments; an opinion, as far 
as relates to the Dodabett and Coorg sites, I still maintain to be correct. 

The second instance of" discrepancy'' relates to the u southern decline" of the hill being 
recommended in my Java report, whereas in my Neilgherry letter I state" 1hat the northem 
is the best." Captain Morgan is correct; and I am indebted to Mr. Mcivor's superior 
knowledge in horticulture, as graphically described in paragraph 8 of his letter, for" bringing 
conviction to my mind by his unanswerable arguments." 

4. Paragraphs 4, 5, and 6 of Captain Morgan's letter call for no observations. 

5. Captain Morgan states, in paragraph 7 of his letter, that I incorrectly describe the 
Dodabett site, as consisting oft' disintegrated granite, ·or masses qf trap proti'Uding ·on the 
surface.'' The "rock," he says, t' is gneias, the superstratum is decomposed felspar and 
h01 nblende, the former yielding 11 per cent. of potash, a most valuable ingredient for forming 
alkali " (what is potash but an alkali?) "and the latter supplies 13 per cent. of lime." Now, 
as gneiss "is a slaty or secondary granite, as when granite passes by several perceptible 
gradations into gneiss" (vide Humble's ·Dictionary of Geology), and as" trappean rvcks 
are composed of two minerals, felspar and hornblende" (vide Lyall's Geology, page 463), 
Caplain Morgan's assertion is only opposed to mine in terms dissimilar, but of correspond
ing significalion. Such being the case, in Captain Morgan's own words, the Dodabett site 
"is a very indifferent situation." 
t 

6. C11 ptain Morgan, in observing on the word "marl," used by me in my N ei]o-herry 
Jetter, says," Now marl i9 a compound of clay and lime, of which we have none o; these 
hills." He forgets that in four lines above this remark he alludes to the presence of 13 per 
cent. of lime in the composition of the substratum on the Dodabett site. Lyell, at page 13, 
states that the "word marl is used c\mbiguously, and is applied to substances in which there 
is r:o lime, .as to the ~ed loam! usually c_allt!d red ~arlin certain _parts ,ofE.ngland. Agricul
tunst.s ~re m the ~ab~t of c~llmg any ~oil. mar~ wh1ch falls to. p1eces readtly on exposu,e to 
the au. . It was m 1ts agricultural s1gmficatwn that I applied the term, the construction 
alone .which a practical gardener like Mr. Weir rA" Mr. Spruce employed it. 

. 7. Captain Morgan disconrs othe1· ''discrepancies" in my statements, which are as 
easily de~olis~ed as th.e above h.ave been. But I ~~v;e more imp?1tant d~ty on hand than 

.to waste time m confutm~ asserhons by one who cnttCJses my official acts m the style which 
perv~des his letter; nor mdeed would I have taken the trouble to do what I have done, 
had 1t not b.een .for the endorseme?t. o.n the Government ~r~er of. the 16th April 1861, 
No. 855, whtch mduces me to sohCit that the same pubhc1ty wluch was given to the 
documents under reply may also be accorded to this. 

Enclosure 2, in No. 66. 

OnDER of the Madras Government, 16 April18~1. 

.• 1. Ta.E pap~rs above recorded relate to the prosecution of the attempts to introduce the 
cmchona tree 1.nto South l?dia. It is. unnecessary to review them at length; and the 
Government w11l merely notice those pomts on which orders are required. , 

2. It was directed in the order of the 9th Ma1·ch, No. 652, that the site at the back of 
the Government Garden at Ootacamund !lhould be abandoned, and al$o that.'a stop· should 

118. f ~ . be 
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be put to attempts to raise cinchona plants and seeds at the gat·den. In deference to the 
opinion expressed by Mr. Markham, as well as by Mr. :Mcivor, the Government now modify 

• that order, and give permission to continue the ope: ations at the garden ravine site, as well 
as to retain at the garden for the present the plant.~ brought by Mr. Cross, and sow the 
seeds, as the N eddiyvattum site is not ready, and does n.ot contain the necessary appliances. 

Proceedings of 
Government, 16th 
April 161,. 
Nos. 265 to 271. 

• Dated February 
26th 18,61, No. s. 

. 3. The Governor in· Council, however, desires that this last-mentioned site, which Mr· 
Markham considers (par"!'graph 19) to be. eminently well suited to the purpose, shall be 
prepared as soon as poss1ble, and a portiOn of the plants transferred to it. The Govero
menth!'l-d hoped to engage. the servi~es of Mr. Cross to h~ve immediate charge of this 
plantattOn; but from Captam Morgans letter of the 9th Apnl, they learn that he is unwil
ling to r.emain in Indi~ .. The Govemment have appli~d to the Secretary of State to send out 
Mr. Wetr, and they w1ll re,peat the .request, now It 1s found that Mr. Cross does not desire 
to remain. · · 

4. ·For the present the Government plantations will be confin.ed to these two sit~s; but 
seeds should· be distributed. tq those coffee plant:rs in Wainad an~ Coor~ who may wish to 
try and re!lr them. After the result of the expenment on the Netlghernes shall be known; 
the Government will be prepared to commence operations at the site selected in Coorg, 
which Mr. Markham (paragraph 21) agrees with Dr. Macpherson in regarding as well suited 
to a cinchona plantation. · 

·5. In accordance with Mr. Ma~kham,s recommendation (paragraph 33), the operations at 
both the sites now fixed on, viz. the garden ravine and Neddiwuttum, will be entrusted to 
·1\ir. M clvor. Captain- Morgan will report, after consulting with him, as to the arrangements 
to be made for the immediate superintendence ofthe operations at Neddiwattum, until the 
arrival of Mr. Weir or so~e other qualified gardener from England. · 

(True extract) 

(signed) J. D. Bourdillon, 

To the Conservator of Forests. 
Secretary to Government. · 

, Board of Revenue. 
, Inspector General of Hospitals. · 
, Superintendent Government G~rdens, Ootacamund. 

-No. 67.-

From the Governmtmt of Madras to Sir Charles !Food, dated Madras, 
· 24 April1861. 

1NB have the honour to forward for your information the papers specified in 
the margin, relating to the introduction of the cinchona t[ee into South India. 

2. Mr. Cross arrived at Ootacamund on the 9th April. with 463 plants of the 
C. succiruhra and six Calisaya plants, all in good order. As . many' as 172 
plants had also been raised from seed inc the Ootacamrind Ga,rdens up to the 
30th 1\iarch. · . 

a. You will observe that Mr. ~clvor, of the Ootacamund Government 
Garden, a man of much intelligence and skill in his ca,lling, disputes the justice 
of Dr. Macpherson's views as to the proper managem.ent of the seeds a?d plants, 
and that he is partly supported by Mr. Mar\ham,.,.m a despatch* wntten from 
Bombav to the Under Secretary ·of State for India, of which a copy was sent to 
us. In deference to the opinions thus expressed, we have modified om· order of 
the 8th March, No. 552, and permitted Mr:Mclvor to continue the ope:ations 
at the garden ravine si_te, and also to have a nursery fur cinchonas m the 
garden. . 

4. We were desirous to enooage Mr. Cross, recently arrived in charge of 
plants, to have charge of the Neddiwattum plantation; but he i.s un\\~illing to 
remain 1n Indii:J.. We beg, therefore, to repeat the request contame(!. m para
graph 4 of our foriner Desp.atch, that Mr. Weir may be engaged. and sent ou.t, 
vdth as little delay as possible, to have charge of that pl.antatwn. Mr. Weir 
appears to be peculiarly well fitted fo1· the charge; but 1f he should not be 
willing to come, then we beg that some other competent gardener may .. be 
sent out. 

{ 



OF ~THE CHINCHONA PLANT INTO INDIA. 

5. \Ve have resolved that, for the present, the Go\>·ernment plantations shall 
be confined to these two sites; but we· have directed that seeds shall be distri
butea to those. coffee planters in Wainad and Coorg who may wish to try and 
rear them. After the results of the experiments on the Neilgherries shall be 
known we shall be prepared to commence operations at the site selected in 
Coor11,' which Mr. Markham (paragraph 21) agrees with Dr. Macpherson in 
regarding as well suited to a cinchona 'plantation. 

6. In accordance with Mr. l\1"arkham's recommendation (paragraph 33}, we 
have entrusted the operations at both t~e sites now fixed on, viz., the garden 
and ravine 'at Neddiwnttum, to Mr. ?\lclvor. Captain Morgan, our Acting 
Conservator of Forests, has been directed to report, after· consulting with him, as: 
to the arrangements to be made for the immediate superintendence of the opera .. 
tions at Neddivattam, until the arrival of a qualified gardener from England. 

7. It is desirable that a second. gardener should be sent out from England, 
to have charge either of the Coorg plantation or of that at the Avalanche site on 
the Neilgherries, whichever may be formed first. We would request you to 
send out such a person without delay ; because, until such new plantation shall 
be undertaken, he may be very usefully employed, under Mr. Mcivor's instruc
tions, in acquainting himself with the habits of the cinchona plant and its mode 
of treatment. 

-No. as.-
I 

]:<•rom Clements Marltham, Esq., to the Und·er Secretary of State for India 
in Council. 

Sir, . Valetta, 8 April 1861. 
I HAVE grea~ pleasure in reporting, that I met the gardener, Cross, at Aden, on 

board the Peninsular and Oriental steamer "Orissa," on the 19th of March, with 
15 cases of ci~chona plants, in excellent condition, consisting of about 600 

· 0. succirubra, and six C. Calisaya, from Kew-the latter not being in so hopeful a 
condition, but still alive. The Red Sea was very cool, the thermometer being at 
times as low as 65 degrees, so that the plants have not been exposed to any great 
. heat, and their st~ms, leaves, branches, and roots were in the most perfect state 
possible · 

2. Before I left Bop1bay, arrangements had been made for trans:mitting 
the plants to Calicut, in Her Majesty's steamer "Pleiad," without a day's 
delay, so that long ere this they ought to have arrived at Ootacamund and 
Ceylon. • 

t . • 

3. Though, in the course of this experiment, more than one disappointment 
has been encountered, yet the present prospects of .final success are encouraging, 
and ~large measure has already been achitlved. The species yielding red bark, 
the most valuable next to the Calisaya, has by this time been safely introduced, 
in large quantities, into India and Ceylon. Six plants of C. Calisaya have now 
reached Ootacamund, in a~dition to those of my collection, which still survive, 
and Sir William Hooker has been ·very successful in striking cuttings from ae, 
C. Calisayq, at Kew; so that I trust another case may be transmitted to India, in the 
next cold season, of that inestimable species. The plants of the collection brought 
by Mr. Pritchett, which have alr·eady been tqmsmitted to India, have failed; but 
his seeds have .germinated freely at Ootacamund, as well as at Kew and in Jamaica, 
and young plants of. these species may also be sent to India in the next cold 
season. 

4. Thus, although, as was to be expected, several failures and disappointments 
have. ~aken place in the course of an exp~riment of such great ~ifficulty, and 
reqmrmg, to ensure success, such a combmation of favourable Circumstances, 

' as well as of various kinds of knowledge, .energy, and forethought-y~t, in 
cohsequcnce of the numerous precautions wh1ch have been taken, both by orga-

, 1 R . •r "' " • nizinO' 
:;:) 



t66 PAPERS RELATING TO THE INTRODUCTION 

nizing three dist~nct expeditions. and by e.stablishing depots to fall back up on_ 
. both at Kew and m the West Indies, there IS now a good prospect of establishing 
in the hills of Southern India, and in Ceylon, all the species of cinchona plants 
which yield alkaloids of medicinal value. 

5. The knowledge ~cquired, by personal observation, of the native forests of 
the C. Calisaya by myself, and of those of the 0. succirubra by the gardener Cross, 
will have been of grea~ advantage in comparing them with analogous sites in the 
Indian hills, and in imparting such knowledge to Mr. ~Iclvor; so that he will 
enter upon' the superintendence of the cinchona plantations in India with a tole~ 
rably full acquaintance with tl:ie requirements of the plants, as regards climate, soil, 
and elevation. . : ·. :· . 

· 6. l ~~gret to ·say, th~t· Cross declines 'to remain in Indi~, and desires to return 
to England -as' soon ·as pos_sible ; so that it will be necessary to secure the services 
ofsome;othf;'r gardener, to assist Mr. Mcivor in the superintendence of the cin
chona plant~tio~s. . Such help, even if the experiment is to be conducted on the 
very 1SJ;Dalles~ scale; isabsolutely .essential. The Dutch Government in ·Java, 
who ~~- deteJ1D.ined to :spare. no expense in ensuring _the introduction of this 
ip~alu~ble plant~ lJ.al!'e _organized a much larger staff, consisting of a superintendent, 
with a salary ~f 1,200~. a year~ with no other duty, an agricultural chemist, and 
_a numerous staff of gardeners and labourers. 

7. I shall ~efer any further. observations and suggestions respecting the sen·ice 
on which I have been employed, until my arrival in England; and trusting that 
the Secretary of. State in Council will; on the whole, ~e ::;atisfied with the way 
in_ which. I have performed the d.uty ,the conduct of which has been entrusted 
to me, , .. . 

~·llt·~~.~l ',''. . I have, &c. · 
(signed) Clements .R. },farkham. 

-.No. 69.-
\ .. ' 

.From ·Clements Mar'hham, Esq., to the Under Secretary of State for India. · 
' .. 

. Si'r,. · Torquay, 30 May 1861. 
I· HAVE ~reat pleasure in reporting, for the information of the Secretary of 

State. for Jn.cii~ in Council,. that I have received a very favourable account of the 
state of the cinchona plants in the N eilgherry Hills, from. Mr. Mel vor, down· to 
the 23d ultimo. · • · ' 

2. Of the six plants ~f C. Calisaya,. he is certai~a of saving four, and perhap's 
b~ ( 

9. Of th~ seeds of C. succiruhra, upwards of 100 have already come up, and 
Mr. Mcivor .makes certain of 70 to 8<Y"per cent. of the remainder. 

4. He already has, a fine stock of strong young seedling plants of C. nitida 
' and C. micrantha. t" 

5. Of the plants of 0. succirubra, 463 in number, which arrived at Ootaca
mund early·in April, 1\Ir. Mcivor reports that he will save the whole. 

7. With. reference \o my memorandum, dated 17th May 1861, I now find 
that, in .consequence of the receipt of a copy of my report, dated Bombay, 
February 26th 1861, and of a letter from Mr. :Mcivor, the ~adras Governme~t 
have modified their order of 9th l\Iarch 1861, No. 552, with regard to thetr 
concurrence in the recommendations of Dr. Macpherson; and in their order of 
16th April1861, N9. 855, they direct that the operations at the Dodabet~a site 
may be resumed, and that the propagation of seeds and raising of plants m ~he 
Government Gardens may be continued. :Most fortunately, Mr. 1\!clvor, feel.mg 
that the removal of the tender cinchona plants would ensure the1r destructJcn, 
had ventured to delay his obedience to the pr_evious order of the 1\Iad·.·as 

Government, 

( 
{ 
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Governn,ent, and thus the only mischief which has been ca~sed by Dr .. Mac
pherson's interference, has been a delay. of more than a month m the preparation 
of the important Dodabetta site. 

7. The directions contained -in the Oespatch, which has lately been approved, 
have thus been anticipated by the Madras Government, who,· in their. order of 
16th April, have entirel;y cancelled their pr~vious order of 9th. ~I arch ; b~t these , 
contradictory or.c~rs pomt out the great 1mportanc~ of placmg the cmchona 
experiment in charge of ·one competent and responsible person, who would not 
be exposed to constant int~rference from officers who are entirely ignorant of the 
subject on which they offer opinions to the Goverumen"t. . I ' 

8. The proceedings of Dr. Macpherson are an exam~le of. t.he mischie.f which 
such interference may .cause. In consequence of havmg visited the cmchona 
plantations in Java·, and written a short account. of what he saw, the Madras 
Government ordered him to proceed to the Neilgherry Hills, and report upon 
the sites selected by me for cinchona cultivation. Those sites were selected, and 
the other arrangements connected with. the experiment were made, by me in 
communication with Mr. Mcivor, after a careful and unremitted study of the 
subject for nearly. two years, after a minute _examination of the. cinchona forests 
of South America, and after having made myself thoroughly acquainted with 
the proceedings· of the Dutch in Java, through the published accounts of 
Dr. Junghiihn, the superintendent. •Yet the recommendat~ons of Dr. Mac
pherson, which, if carried into effect, would have ensured the destruction of the 
plants and involved the abandonment of one of the sites, were at once adopted · 
by the Madras Government, without any reference either to myself, although 
specially sent to India by the Secretary of State to select these sites, or even to 
M,r. Mcivor. ' · 

9. It is true that, more than a month afterwards, the Madras Government 
cancelled the order in which they had adopted the recommendatimis of 
Dr. Macpherson, but in the meanwhile the mischief might have been done; and 
hereafter the recommendations of any other officer equally ignorant of the subject 
might with equal reason be adopted, and retard the success, or even cause the 
entire failure, of this important experiment. 

10. For tpese reasons I would venture tp urge most strongly, that the whole 
charge of the experiment should be placed in the hands of Mr. Mcivor, who is 
willing to undertake the responsibility. In his letter to the Madras Govern· 

. rnent,. dated 30th March 1861, he requested that the matter might be placed 
entirely in his hands, or that he might be released from any connexion with it. 
This appears perfectly reasot;J.able, for Mr. Mcivor cannot be expected 'to under
take any responsibility: if he is to be i!xposed to constant interference from Dr. 
Macpherson. The ;whole ·management of the experiment, both' as regards the 
measures to be adopted for cle~ring the sites and cultivating the plants, and as 
regards the eng~gement of labourers., should, I submit, be placed entirely under 
Mr. Mcivor's management, and. he should be responsible to, and in direct com-
munication with; the G<>vernment. · . ' · · · 

: . . . 
, · 11. The Madras Government has now ordered both tb,e sites on the N eilgherry 

Hills .to be pr~pared as soon as ·possible, and all the operations to be entrusted to 
Mr. Mel vor·; but .hi$ propf'.edings .are to be reported thrQugh: Captain,· Morgan, 

· the Acti.Dg Conservator Qf J:l.,ot:ests, .instead of .his being placed. in direct commu
n}cation with the Go~ernment. · The ·plantsJ when planted out, ~ill run lll3:ny 
nsk:; from elks and.· ptgs, at first; and Mr. Mel vor proposes to retain all the 
original plants in the Government Gardens, where no accident can befall them, 
and to propagate from them, planting out only t)lose which have been propagated. 
'fhe original stock would always be retained for the purpose of propagation, and 
by these means there would be many thousands of plants ready to plant out by 
next spring. . 

1~. The su~erintenden~e ~f this important. and very difficult experiment will 
entail much tml and expense, as well as anxtety; and the Secretary of State in 

, Council will probably consider t~at Mr. Mcivor should be. al.lowed 300 rupees 
per month. The Dutch supermtendent, I understand, 1s m the receipt of 
1,200 l. a year, with the rank of a resident (equivalent to our ~ollectQrs), or 

1 • R. x 4 nearly 
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' 
nearly four times the sum; although we have achieved twenty times the success 
of the Dutch, in ~~Jf the time, and at half the cost. While the Dutch only have 
one valuable species, we hav.e procured the best species of cinchonre, yieldiug red, 
g:ey, a.nd yellow barks! :w:hlle they only saved one plant, which was conveyed 
direct from Sout~ ~mert~~' we have secured several hundreds; while only one in a 
thousan.d pf th~Ir ~eeds, came~~' from 70 to 80 per cent. of ours are germinating; 
and whtl~ theu smgle exped1t10n to South America cost them 1 o,ooo 1. and 
1asted two,years, our three expeditions will have ,cost under o,ooo l., and will 
.haYe taken. only one. year. Wit~1 far greater economy, we have attained a con
siderablJ:" larger ~easure of success; the. attempt is of greater importance· to our 
vast Jnd1~n Empue. than to the small Island of Java; and therefore, while the 
•Dutch superintendent of cinchona plantations, for that duty alone, receives a 
salary of 1~200 l. a year, it does not appear that 360 l. will be too much for the 
·-g~rd.ener .who underta~es the su~erintendenc~ in the Ne.ilgherry Hills. .Special 
quahficatwns, not easily met w1th, are requtred for the post; the duties will 

.entail much toil, expense, and anxiety, and the responsibility will be great. A 
smaller allowance would, I think, be insufficient, and Mr. Mcivor is ready to 
undertake the duties for 300 rupees per month. 

14. It is gratifying to £nd· that the gardener, Cross, who has personal know
. ledge of the forests where the C. succirubra grow, is of opinion that the site 

selected by me at .N,eddiwattum is pecnliarly well adapted for the cultivation of' 
that valuable species, and, indeed, that the plants will grow better there than in 
their native forests, the soil being superior. . 

l5. Cross has refused to remain in: India, and the Madras Government have 
requested that Weir, the man who accompanied me to South America, may be 
sent out to work under Mr. Mcivor at the Neddiwuttum site. Unfortunately, 'Veir 
has, I believe, already sailed for Brazil in the employment of the Horticultural 
Society, and it will therefore be ,necessary to engage the services of some other 
man. I have now to request that I may be authorized to search out and engage 
a gardener for this service, with a salary of 150 l. a year to begin with, increas
ing at the rate of 10 l. a year, but with the understanding that he shall not for
sake the service of' Government during a specified term of years. Unless some 
such understanding is come to, and a yearly increase of salary is allowed, it seems 
hopeless to suppose that a gardener of any attainments will remain in Govern
ment employ in India, when he is almos~ certain to be tempted by far more 
advantageous offers from private persons. 

16. In a.former letter, I suggested that I should be authorized to arrange with 
Mr. Spruce to procure a supply of seeds of the C. Condaminea. for the sum of 
100 l. In Mr~ Spruce's letter,' dated Guayaquil, 12th October 1860, he reports 
the obstacles which prevenied 4im from procuring a. supply during last season, 
but he has . since offered. to perform this service for the above sum. 0. Con
daminea (the tree growing in the Loxa forests, and yielding the crown bark of 

. commerce) is the only very valuable species which is not yet introduced into 
India. It is the earliest known species, the Cinchona officinalis of Linnreus, the 
plant specially described by La Con<hmine, Humboldt, and Pavon,. and is still of 
great commercial value. The sum required by Mr. Spruce for procuring seeds 
of this species _is exceedingly small in comparison with the importance, of the 
'objeCt. to be: g~ined; and I, therefo.re, ven~ure again to requ~st that I may be 
authorized to make:· arrangements with Mr. Spruce for procurmg a good supply 
.of 0. Condaminea seeds for the sum of 100 l. 

I have, &c. 
(signed) Clements R. JJfarAham. 
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-No. 70.-

From E. Hammond, Esq. toHerman Meri•vale, E~q., c. n., India Office. 

Sir It • Foreign Office, 2 October 1861. 
·IN co~pliance with the request c?nve1ed i~ your letter of the 15th of Jun.e 

last, Earl Russell instructed Her MaJesty s Actmg Consul-General at Guayaquil 
to pay to Mr. Richard Spruce the sum of 100 l., for the the purpose of procurmg 
a supply of s~ed:S of the Cvndaminea ~pecies of q;tinine-yi~lding cinch_ona trees 
from the forests of Loxa; and I am directed by his Lor<;lslup to transmit to :you, CollsuJa,. 1l 
for the information of Secretary Sir Char!es Wood, a copy of a J?espatch from ~ 
Mr. Mocatta, stating that ~r. Spruce decbnes the offer made to h1m on account •t l86o, 

of ill-health. 
I am, &c. 

(signed) E. Hammond. 

Enclosure in No. 70. 

From Her Majesty's Vice-Consul at Guayaquil to' Lord John Russell. 

My Lord, . . GuayaquiJ, 28 August 1861, 
IN conformity with your Lordship's instructions, contained in Mr. Murray's Consu]ar Des• 

p~tch, No. 5, of the 2Sth June Jast, I acquainted Mr. RicJ.ard Spruce with the wishes of 
Her Maj""sty's Secretary of State for India, and I have now to infot·m your Lordship that 
Mr. Spruce declines the offer made him, on account of the infirm state of his health. 

I have, &c. 
(signed) Francis Mocatta. 

-No. 71.-

From Her Majesty's Vice-Consul at Guayaquil to the Secretary of State 
for India. 

Sir, . . . ~uayaquil,.13 September 1861. 
I HAVE received mstruct10ns from the Foreign Office to pay to Mr .. Richard 

Spruce the sum of 100 l. fur the purpose-of procuring a supply of seeds of the. 
~ondaminea species of quinin~-yie.Jding cinchona trees, and to draw upon you a 
btll for 100 l~ at seven days after s1ght. · 

M1·. S_Pruce having dec~ined the ofl'er on account of ill-health, I have engaged 
the serviCes of Mr. Robert Cross,' the garden~r recently employed in assisti11g 
Mr. Spruce. · 

As fro~ the proceeds ~f my.bills on the India Office,- £. s. d. 
In 30 Maroh 1860 for 200 
In 28 May 1860 .,. , 500 
In 7 November 1860 -• , ,, 250 
In 14 January 1861 ,. 50 

,. 
say 

Mr. Spruce drew only for · 
- £. 1,000 

926 8 3. 

l.eaving a balance in my ha~ds of • - . £. 
in favour of the India Office, I have to ad vise you· that I 
have this day drawn upon you, at seven days' sight, merely 
for the sum of .. - .. · • 

73 11 9 

26 8 3 

to complete the sum of £~ 100 

which I am instructed to pay for the aforesaid purpose. 
I have, &c. 

(signed) Fmncis Mocatta, 
Her Britannic Majesty's Acting Consul General, ' 



PAPERS RELATING TO THE INTRODUCTION 

From Her Majesty•s Vice-Consul at Guayaquil to the Secretary of State 
. . ' fot· India. 

Sir,_ Guayaquil, 14 December 1861. 
REFERRING to my letter of the 13th of September last, I have the honour to 

inform you that Mr. Robert Cross has returned successful from the forest::; of 
. , Loxa, bringing with him, after undergoing many hardships and overcoming the 

greatest difficulties, about 1 oo,o~o see.ds of the Oondaminea species of quinine
. yielding trees, which I forward by this day's mail. 

Of the 100 l. which I was authorized to place at his disposal, he has disbursed 
for the expenses of his. mission the sum of 411. 16s., and I would suggest that' 
I may be authorized t~· draw upon you, at seven days after sight, for that amount, 
.in ·order that Mr. Cross may ·receive the clear sum of 100 l. as remuneration for 
services of so importan't a character.. . 
· Enclosed I have the honour to hand you his report, 

And to be, &c. 
(signed) Francis Mocatfa, 

Her Britannic Majesty's Vice-Consul. 

-No. 73.-. 

From R. Cross, Esq., to the ,Under Secretary of State for In~·~· 

Sierra de Cajanuma, near Loxa, 
Sir, . . 9 November 1861. 

On my ·arrival at Guayaquil, I learned from Mr. Mocatta, Her Britannic 
Majesty's Vice-Co~sul there, 'that. Mr; Spru.ce had declined going for the seeds of 
C. Condaminea to Loxa. It W33 further stated to me that the Government of 
Ecuador had- passed an edict prohibiting the exportation of either seeds or plants 
of the quina tree, under a pen_alty of 100 dollars for every plant, and for every 
drachm of seed.* l~owever, after consulting with Mr. Mocatta, I undertook to 
go to Loxa and make a collection of seeds of the 0. Condaminea. · 
' I left Guayaquil on the 17th of September, and proceeded in an open rowing· 

boat to Santa Rosa, a small town near the Gulf of Guayaquil, which I reached on 
the 20th. I had some difficulty in procuring mules at this place, as they are· 
sometimes -lost in crossing the first ridge of the cordillera. However, on the 
morning of-the· 21st, I succeeded in engaging the services 'of a peon and mules, 
and left Santa Rosa,t following the trac~ which leads to Zaruma.t The road, or 
rather pathway,. leads through a dense fort!st, wll.ich was· exceedingly damp and 
'swampy; and we encamped for the night at the base of a lofty mountain ridge, 
amidst incessant rain and thick darkjogs. On tbe 22nd, we ascended the first 
ridge of the cordillera, the rain still-continuing, and stayed all night at an Indian 
hut on tbe mountain summit. This day, in crossing a lofty precipitous ridge, 
one of our .mules slipped into a deep ravine, and wa.:; dashed to pieces. During 
ou.r ascent, J saw many young trees of the " Red Bark," growing at an el~vation 
of 8,000 or 9,000 feet. On the 23d we reached Zaruma, a small town situated 
at the base of the eastern slope of the first ridge of the cordillera. At Zaruma 
I found an English ~urgeon, suffering from paralysis, who had resided fo: sev.e~al 
years in Loxa. In course of conversation with this person, I made mqu1ne~J 
co:.1cerning the localitv of the .cinchonas, but could not glean any information on. 

~- ilid 

• See Mr. Spruce's Rl.'port, p·. 103:-C. R. M. ' 
t Santa. Rosa is the port for the province of Loxa, near the shores of the Gulf of Guayaquil, and 

almost due south from that town. Santa Rosa. is about 80 miles from Guayaquil, by sea. 
l Zaruma is in latitude 3° 35' south, and about 5,000 feet above the level of the sea. ' A good • 

deal of sugar is sent to Guayaquil from the surrounding district. The distance from Santa ltosa 
to.Zaruma, on Villavicencio~s map, as the crow flies, is 15 mile::, and from Zaruma to Lox.a 3B 
mlles.-0. R. M. 

-( 
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.that point. I did not, however, make knmvn the special object of my journey, · 
as I had previously learned elsewhere that the doctor was in the service of the 
Republican Government. · 

On the 24th, having procured a peon and fresh mulc:s, I left Zaruma, and 
began to ascend the second ridge of the cordillera. The central ridge, unlike the 
<me I }Jad just crossed, is barren and dry, and is in many places strewn with large 
masses of vitrified rocks, which are frequently mottled with the pseudo-bulbs of 
several species of Orchidem and stunted Cacti and Agave. The mountains over 
which we passed were furrowed by ravines of immense depth, in which there was 
not a single drop of water to be found, and the aspect -of the whole was of the 
most barren character imaginable. Our course continued over a series of ridges 
until dmk, when we halted for a few hours, so as to have moonlight to pursue 
our journey. At about 1 A.:u. on the 25th, we resumed our way over extensive 
paramos, coYered by a very coarse species of graminere, and stunted shrubby 
mimosce. S::>me of the mountain ridges over which we this day p~ssed, were 
narrowed to a breadth of not more than four feet, and p~esented on each side 
almost. perpendicular precipices, fro~ ~,?oo. to 4;ooo feet_ in de~th. . 
. On the 27th we reached Loxa, which 1s Situated at the base of the eastern slope 
of the second ridge of the cordillera.* 

On the 28th I hired a peon and mules, and proceeded eastward, to reach the 
mountains of Zamora, a tract of country traversed by wild Indians. After a 
fruitless search of three days, I returned to Loxa. I did, indeed, find a species of 
cinchona, the bark of which is sometimes mixed with that of the condaminea, 
but it is of little value. · 

On the 1st of Octoher I left Loxa, and went about eight miles to the south
ward, to a low long ridge of hills, called the Sierra de- Cajanuma, where I had 
heard the C. Condaminea was to be found growing. As I travelled along tht! 
pathway which traverses this mountain slope, I found several young· trees of the 
C. Condaminea, growing in steep, precipitous places, but no seeds were to be 
seen. However, I directed my course to an Indian hut, which was situated on 
a little rounded eminence near the summit of the mountain, intending to remain 
there for the night. 

I found the posse!'sor of the hut to be an experienced bark collector; and so, 
although it afforded but little shelter from the cold winds which sweep over the 
stony paramos, yet I could see at once that situated as it was, far from 'public 
roads or other dwellings, it was well suited for the accomplishment of the work. 
I, accordingly, located ~yself in a little shed at the end of the hut, wherein was 
a quantity of cinchona bark, and which, although fa,·ourable for the drying of 
seeds, was so cold that I have sometimes been compelleu, during windy nights, 
to seek shelter in· the bottom of a nejghbouring ravine. I afterwards searched 
the lower slopes of this tt10nntain for seeds, but although I found a considerable 
number of young trees, I could only gather half-a-dozen capsules. Octob~::r 
being the month in which the -i!eeds of C. Condaminea ripen, I was afraid 1 
should not be ablo to secure (owing to the great scarcity of seed-bearing trees) a 

·sufficient quantity before the season had passed away. One day, however, on 
passing along the bank of a steep ravine,) pappened to look over a projecting 
rock, and saw grcwing on the steep slope beneath a number of fine young· trees 
of the C. Condaminea, some of which bore a few panicles .of seed, which, on ex~ 
amination, I found to be perfectly ripe. After this discovery, I continued to search 
all the ravines on the sierra, on which I am at present located, from sunrise to 
sunset, some of which I had to descend by means of the trailing stems of a 
species of passijlora, and in this way almost all the seeds sent were collected. . 

On the accessible slopes of the .sierra, there are in general but few cinchona 
trees tu be seen, owing, in part, to the annual burning of the slopes, and, in part, 
to the continual cropping of the young shoots by cattle. 

The Sierra de Cajanuma, which forms part of the central ridge of the cordil-· 
lera, is about eight miles to the south of Loxa. '!'his and the adjoining moun
tains are mostly composed of primitive rocks,t which have, like those of the 

· Neilgherries 

, . * Loxa. is about 6,800 feet above the level of the sea.-C. R. lJI. 
t r,aldas and Humboldt say that these rocks are micaceous schists and gneiss. 

p. 281.--,0. B. llf. 
118. y 2 

Semanario, 
' .. 

, 
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N eilgher~ies. in India_,. been .tilted up and heaped .t?gether by volcanic action. 
The rock ts, m 1n:any places, m a state of decompositiOn, and large portions are 
frequently tumbling down from the more elevated summits. The alluvial deposit 
in the ravines where the C. Condaminea is found growing is shallow in many 
places not more than six inches in depth; and I have often O'athered s~eds from 
trees which were growing in clefts of rock where there wasb not a sino·le ounce 
of soil to be found. 0 

. The C. Condaminea is a slender-growing tree, from 20 to 30 feet in heiuht 
and from 8 to 10 inches in diameter at the base. But few trees are to be s~e~ 
of these dimensions.: The plants from which the bark of commerce is now taken 
are, in general, not more than 8 to 10 feet in height. . )\'hen the plants are cut 
down, three or four young shoots or sucker~ in general spring up; but this does 
not always happen, as some of the more industrious cascarilleros frequently pull 
up the roots, and bark them also. The bark is taken ·from the smallest twiO's; 
thus the annual growlhs are sometimes taken,.. especially if they are stro~g. 
The plants are sometimes found growing in little clumps, and sometimes solitary, 
but ~lways in dry situations. The temperature of the cinchona region ranO'eS 
fro:m 34 to 70 degress Fahrenheit; it seldom, however, falls below 40 degr:e~, 
and rarely rises above 65 degrecsr The general range of the temperature is from 
45' to 6·0 degrees Fahrenheit. · 

The vegetation on the Sierra de Cajanuma is, in general, of a semi-arborescent 
character, but ·some of the hi~ her summits, being entirely destitute of &oil, are 
barren. The vegetation on this and the surrounding mountains is altogether 
remarkable, combining, in the deeper ravines, species in general prevalent in 
tropical and cold-temperate climates. In the bottoms of the ravines grow a 
species of alnus, probably A. glutinosa, Pteris aquilince, Melastomfl!, Pepero
mias, palms, and two species of tree-ferns, growing from 30 to 35 feet in height. 
On the slopes, and throughout the low-lying country in the immediate neigh
bom·hood of Loxa~ barley, maize, peas, and potatoes are _cultivated. The climate 
is certain] y very sj milar to that of. the N eilgherries, but the alluvial deposit is 
shallower, and is, in consequence, less favourable for the cultivation of maize, &c. 

Three distinct species of cinchona are collected in the mountains of Loxa-the 
C.,Condaminea,* C. crespilla (?)and C. ochitu.ma (?)t The latter species i!'l not of 
much yalue. The C. cre.~pilla;t, however, is a good bark, not much inferior to 
the 0. Condaminea ,~ and I have succeeded in col1ecting, after several long 
journeys up the Sierra Grande, a few seeds of this species also. The C. crespilla 
grows at high elevations, in a deposit of peat, and where the temperature som~ 
times falls to 27° Fahrenheit. 

I am of opinion, that the C. Condaminea will succeed well on the Neilgherries. 
There are several ravines immediately above the bungalow on the Neddiwattum 
site which will, I believe, be fount! suitable for fhe cul\ivation of this species. 
If the temperature does not fall Lelow freezing-point on the Dodabetta site, it 
mav be planted there also, and in similar situatit>us, at about the same elevation, 
throughout. the Nei1gherries. In making plantations of cinchonas, extensive 
ravines ought to be selected, and the shrubs cut down and burnt. · A fence 
should then be made along the. summits of the banks, to prevent the burghers 
aud todahs from feeding their cattle'among the cinchona treeS'. The trees ought 
to be planted about seven or eight feet apart, f01·, after the first cutting, three or 
four growths of suckers will in general spring from each root; so that, in plant
incr this ought to be kept in view. It will not be necessary to make great roads 
fo:'the convevance of manure; indeed, such would be superfluous, as the soil on 
any part of the Neilgherries is quite rich enough to grow successional cuttings 
of the C. Condaminea for centuries. 

The 

• The C. Condaminea, the seeds of which have been collected by Mr. Cross, appears to he the 
C. Chahuarguera of ~avon, some account of which will be found at the end of this report; taken 
from Mr Howard's work.-C. R. JJf. . 

t Probably intende~ for Hoja de ltwt'!a,..;...C.R.M. • • 
:t The C. crespilJa 1s probably a vanety of C. Chahuarguera, growmg at a greater elevation. 

Mr. Howard says that the C. crespilla bears the same relation to the normal and lar~e-grown ' 
C. Chahuarguera, as the C. J o1epltiaua of Weddell does to the normal C. Caluaya. It will ba-. very 
important to ascertain how far circumstances may have influenced the char.nge.-C. B. 111. 
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The principal aim should be to get the specie~ multiplied as rapidly as possibi.e, 
and form extensive plantations; for I am persuaded that, the C. Condamtnea will 
succeed on the N eilgherries. 

I have, &c. 
· (signed) . Robert Ct'oss. 

P. B.-Since writing the foregoing, I have returned to Guayaquil, with nearly 
1 oo ooo seeds of C. Condaminea. I trust, ou arrival in England, they may be 
sent' immediately to. the Neilgherries. The seeds, together with this report, I 
deliver into the hands of Mr. Mocatta, Her Britannic Majesty's Consul at Guaya
quil. 

Guayaq~il, 12 December 1861. 

- -No. 74.-
\ 

From E. D. Bom·dillon, Esq., Secretary in the Public· Department, to 
T. Pycroft, ~sq., Chief Secretary to Government, Fort St. George. 

Dear Sir, • · , India Office, 17 January 1862. 
1. HEREWITH is transmitted a parcel of seeds of the Cinc!tona Condaminea, 

which arrived from South America by the last mail. It is addressed to .Mr. 
W. G. Mcivor, and it is very important that it should be transmitted to its des .. 
tination at Ootacamund with all possible dispatch. · ' 

2. Fifty copies of Mr. Cross's report, together with some notes on the C. Con
daminea, compiled by Mr. Markham, will be forwarded by the next mail; and 
40 copies· of Mr. Spruce's report on his expedition to procure seeds and plants 
of the" Red Bark" are now transmitted, fo1· the information of Mr. Mcivor and 
others, who are entrusted with orinterested in the cultivation of the cinchona 
plants in India. 

3. Ten additional copies of Mr. Spruce's report will be forwarded, with Mr. 
Cross's reports, by next mail. . 

t) -No. 75.-

OnDER th~reon, 17 February 1862. 

• • 
1. OnnERJ.m, that the sealed packet containing the receipt for a box of se.eds sent 

through the Peninsular and Oriental Company by the Southampton mail steamer 
of the 20th January 1862, received from \he Secretary of State, be forwarded 
to the Collector of Sea Customs; and that be be requested, with reference to 
para. 1 of the Despatch above recorded, to take steps without delay for clearinO' 
the box above referred to, add dispatch it to Mr. Me I vor, the superintendent ~f 
Government Gardens at Ootacamund, by the nearest route with all practicable 
expedition. 

~· The 50 copies o!-Mr. Cross~ report and 4o of that of Mr. Spruce, alluded 
to m para. 2 of the sa1d Despatch, will be duly distributed on their arrival. 

(signed) C. G. Master, 
. Deputy, Secretary to Government. 
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-No. 76.-

From TV. G. Mcivor, Esq., Superintendent Governmeut Cinchona Plantations 
to J. D. Bim, Esq., Secretary to Government, l\ladras. ' 

Sir, Ootacamund, 12 March 1862. 
1. WITH reference to the Order of Government, dated 17th uJtimo· I have the 

honour to inform you that I received from the Collector of Sea Cust~ms on the 
4th instant, in good condition, the packet containinO' the seeds of Cinchona 
Condaminea and C. crespilla. 

0 

. 

2. It affords me much pleasure to be able to acquaint you, for the information 
of Government, that a few of the same batch of seeds, which I received in a 
letter from Mr. Markham on the 16th ultimo, are germinating freely. On the 
16th day after sowing, I found that twelve seeds had .germinated, and to-day, 
being the 23d day, upwards of 200 seedlings have germinated, or over 50 per cent. 
of tha total number of perfect seeds received. Judcrino- from this result, I have 
little doubt that we will be able to rear nearly the ~vh~le of the seeds received 
on the 4th instant. . · . · . . ·. . ' 

3. The Government will observe, that in this sowing of seeds, the time in 
which the first seeds germinated has been reduced from 62 to 16 davs, and that 
within the 23d day a larger proportion of the seeds have vegetated th~n was pre
viously effected in three months. I mention this fact, as perhaps no stronger 
Qne could be given, t() show the daily improvement we are making in attaining 
a more perfect knowledge of the nature and treatment of these plants. 

-No. 77.-

' 
From W. G. Mcivor, Esq., Superintendent Government Gardens, Ootacamund, 

to J. W. Breeks; Esq., Private Secretary to. His Excell~ncy the Governor. 

Sir, · OotacamunJ, 4 June 1861. 
1. IN reply to your letter o.f the 30t~ ultimo, I hll:ve .. the honour to furnish~ in 

a brief form, for the information of hts Excellency tbe Governor, the followmg 
remarks on the subject of your inquiries :- · 

. ' . 
What has been 2. The first sowing of cinchona seeds was made here in January Jast. In 
done.in rearing sowing these, I was influenced by the descriptions given o! their treatment in 
the cmch~na plants Java, and the excessive amount of shade,· mdisture, and retentive soil there 
on the Hills. t• d b fi h . . r f h d I ~ d' d h t · be 1eve to e necessary or t e germmatlon o t e see s. soun Iscovere t a 

the seeds began to mould and damp off, and almost despaired ofsucceeding in 
rearing any ; however, of this batch, from 3 to 4 per cent. germinated. The 
next sowing was made in the early part of March, and the soil used was of a 
much freer nature, ·one-half being composed of burned earth ; of this sowing, 
from 15 to 25 per cent. germinated. Encouraged( by this result, the third and 
last sowing, which was made in the beginning of April, the soil used was com
posed nearly entirely of burned earth ; and of this sowing, about 60 per cent. 
germinated-of one of the varieties (provinciana) about 90 per ceo~. These 
results convince me that the great difficulties ·said to attend the rearmg of· the 
seeds, and the cultivation of the plants, do not so much lie in the nature of the 
seeds themselves, or of the plant, as in our ignorance of the proper treatment to 
be adopted. ' 

At present I have ·in the gardens upwards of 2,000 plants in very promlSlng 
condition. Some of the 463 imported plants are at the present moment in the 
most luxuriant state of health, and the remainder are p.ow rapidly r~covering 
from the disease and damage ·contracted· in the Wardian cases, with a vig~ur 
which I have only seen equalled in one or two instances in the numerous species ' 
of plants I have introduced into tht:se gardens. ' 

3. I possess. 
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a. I possess but little information on this. subject, as the. c~ltivation of the ~ultivation of the 
plants has hitherto not been attempted, except m Java, and thrs 1s so recent that cm~honas. on the 
valuable data cannot be gathered from what has been done there; their results, Netlgherrtes. 

moreover, have as vet been unsatisfactory. It appear:; to me that much erroneous 
matter bas been p~blished with reference to the cultivation of these plants, a'nd 
·that we have everything to learn.. For example, it is an established opinion, by 
parties entitled to consideration, t~at the plants should be grown under . the 
partial shade. of forest trees. In Apnllast I planted three plants of the red bark, 
two under shade, and one in an open spot surrounded by brushwood or under
'growth. AU these plants are growing luxuriantly; buj; sin0e the setting-in of 
.the monsoon, which happened on the 29th ultimo, the plants under the shade 
have been injured by their leaves being cut to pieces by the constant drip from 
the forest trees, while the plant shaded by the brushwood cop.tinues in the most 
luxuriant state of health, with it::; leaves uninjured. This experiment would 
indicate brushwood to be the proper shade for the plants; but from its limited . 
nature, I do not feel myself justified in coming to this conclusion until I have 
·made further experiments in the track thus indicated; As I have already 
l'emarked, the opinions of the authors who advocate partial shade are worthy of 
eonsideration, they having seen the plants in the various aspects of their natural 
forests ; and in such localities they must of necessity, in the struggle for life 
which prevail~ throughout nature, grow in the shade of other plants ; but these 
.authors inform us that the cinchonas strive to overtop the forest trees to obtain 
light and air. On this subject I am much perplexed, but am daily gaining know
ledge ; so that, before any extensive planting is undertaken, I shall have satisfied 
myself, by actual experiment, which method will be most advantageous. The 
drip from large forest trees proves injurious to all plants :grown under them; and 
I am of opinion, that while we select all that is advantageous in the natural 
localities of the cinchonas, we should reject all that \fe find detrimental. For 
example, Mr. Bruce informs us that he found wheat .growing wild in Upper 
Egygt, struggling for existence among rushes and other weeds; bnt no one 
would adopt this principle in its cultivation : ·in like manner, too much shade 
may prove injurious -to the cinchonas. 

4. In the forests on the Andes the cinchona trees are cnt down and stripped 
9f their bark, and it is a generally preconceived opinion that this plan. should 
be adopted in cultivation; but al
though this may be necessary, and 
even advisable, in the wild state, it 
appears· a most rp.inous system to 
put into operation in cultivation: 
not only is it unsuitable to the man 
of limited means, who • requires a 
quick and uniform '.return on his 
capital, but. it also necessitates• the 

. destruction of th<:! plantation to. pro- • 
duce a return at all, and this after 
waiting 10 or 12 years. To obviate 
these inconveniences, .it occnrred to 
me that the plants in cultivation 
should be induced to branch.as near 
tbe ground as possible, and on the 
third year, say, the two branches at 
A A are cut off from t~eir bark, they 
would immediately throw out fresh 
shoots below the line at A A.. From 
these shoots one or two should be 
selected to take the place of branches 
removed. In the fourth year the 
branches at B B would be cut off in 
like. manner, and so on until the 
sixth year, when the ntw brances 

'formed at A A could a()"ain be removed d r 
1 o , an so on .lOr any number. of 

yeart~. , 

5. This treatment would ensure a quick, uniform, and constant sup~ly of bark·· 
118. 'y 4 and 

\ \ 
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and if the pr1ming (as I may term it) be judiciously carried out, the trees 
would be benefited rather than· injured by the removal annually of a few of 
their branches. 

6. Mr. Markham, to whom I have spoken on this subject, considers it the 
best plan that can be adopted in the cultivation of the plants. There is, however 
one objection to it :-it is, that the price of" quill-bark (bark from branches) is of 
a little less value than the bark from the trunks. In the London market the 
tri~i~g difference of ~d. to 2d. per pound is quotea. Howard, the great 
quuune manufacturer, m reply to the queries of Mr. Markham on this subject, 
-states:-

"As to the pla'Qcha (trunk) bark and canuto bark (the bark of smaller 
br~nches), the former is. preferred, an~ yields rather the most quinine; but the 
qmll canuto also commands a goad prtce." · · · 

· 7. The sites selected near the gardens an·d at Neddiwattum are, I consider, 
well suited, and perl~aps better than. any other sites which could be found on the 
Neilgherries, from their being so conveniently accessible; but doubtless, hundreds 
of other sites as well suited in soil and climate could be selected. The Doda
betta, or ·site near the garden, has been selected entirely for an experimental 
plantation-i. e., a plantatiori in which to test what amount of exposure or shade, 
and description·. of shade, of soils and suusoils, are best suited to the growth of 
cinchonas, and the development of their alkaloids. This site contains a great. 
variety of exposures, and also a great' variety of soils; and thus offers, for this 
special purpose, advantages which it would be difficult to meet elsewhere. The 
Neddiwattum site is a large forest of perhaps 400 acres of as fine land as is to be 
had on the N eilgherries, well sheltered, and in every respect, so far as I am 
aware,. well suited to the growth of all the varieties of the cinchona, and here 
will be the principal Go-vernrneut plantation; but it is mast important that we 
should have a higher ~ite for experiments, in order to prove whether the cin. 
chonas will a;r will not grow over the whole extent of the plateau of the Neil· 
gherries, and. this could nqt be established by any amount of success which we 
might obtain at Neddiwattum. If it proves that the. cinchonas can be cultivated 
over the whole plateau of the Neilgherries,. it will establish a fact the import· 
ance of which cannot at present be estimated, because it will open an immense 
field for European enterprise and energy, and, in combination with this profit
able employment of capital, it will place Europeans in a healthy and im·igo· 
rating climate. · , -

8. I would propose to retain all the plants here (with the exceptloJl of a few, 
which will be 1·equired for experiments) till June or July next year, which is the 
best planting season of the year. By that time, if sufficient means are placed 
at my disposal, I trust to have from 50,000 to so,ooo' plants ready to put out 
into the Neddiwattum site. My object in detaining the pla~1ts here are two: the 
first is to facilitate t.he· propagation, and the secood is-while we are thus accom
plishing an important object in increasing our plants, we are {during the same 
time, which will extend over a year), by planting a few plants out under various 
circumstances and in different positions, ascertaining by actual experiment which 
is the safest method to be adopted ir: making our extensive plantations. 

9. As I have already remarked, the plants have taken to the climate in a .man
ner which has only b~en equalled by one or two' ~f the num~rous spec1e~ or 
plants I have succesl5fully introduced ; and I am convmced that, tf our operatiOns 
are conducted with skill, we may obtain a success altogether unprecedented. 

10. To ensure success, it appears to me indispensable. that t~e offic~r in 
charge of the experiment should be ltft to the fl'ee exercise of ~Is ?wn JU~g
ment, and not required· to follow any prescribed method of cultn•atlon, winch 
cannot. lead to other than bad results. I am convinced of this-, because I have 
gained more correct information from my short observation of the plants under 
culth·ation, than ftom all that has been written and said upon the su~ject. If 
~ufficient caution is exercised in conducting this experiment, and the "Officer i?
charge poe:sesses ability to trace the effects produced on the plants undel· culti
vation to their true causes, there exists little danger of any serious error b,cing' 
committed. The Go,·ernment will be expected to afford efficient means, and to 
allow an establishment sufficient to carry out the operations to the greatest extent 

, .( - practicable 

I 
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·practicable; and it wou!d be ~etrimental for the Government. in future to issue 
orders stopping operations Without reference to the executive officer, or the 
benefit of his , opinion on the subjects the Government may be recommended to 

. .adopt. I express myself more freely in this private communication on the subject, 
than 1 did in my official correspondence, as great injury has been done to the expe
riment by th.e Order of G,overn~entof 9t~ Ma~ch 1861, No. 552. HisExc~lleJ?-CY 

'being anxious to obtam correct mformat10n will, I trust, excuse me for brmgmg 
this to his notice. Although what has been done here has been at~empted to be 
deprecated to Government, I am aware, from the care. ~nd skill which I have 
devoted to the rearing of these seeds and plants, that when reports from other 
quarters of their results are received and compared, that it will be established 
that our. success is quite unequalled. From the commencement of the cultiva-

·tion of these plants (and this is the most critical period), I have had to do every
thing with my own hands, as I have not a man in my establishment who pos· 
sesses sufficient knowledge of the nature of the! plants to be entrusted even to 
water them. One over-watering might cause the deat~ of the whole' of the 
seedlings, by causing them to damp off; it is therefore of the utmost importance 

·that a well-educated European gardener be sent out from England as soon as 
.possible, and as the experiment progresses, two more well-educ.ated gardeners 
-will be required. 

11. This is merely a brief outline, more founded upon supposition than any 
fact which I have had to guide me with reference to their cultivation; and it may 
prove that some alterations in these plans may have to be adopted. during the 
_progress of these experiments._ . ' 

P.S.-A few leaves, showing the injurious effects of the drip, are forwarded 
for the information of his Excellency. · The drip passes through the newly
'developed leaves like a shot, and shatters and breaks the older ones. 

-No. 78.-
I 

-From the Right Honourable · Sir C. Wood, Bart., Secretary of State for India 
(Public), to His Excellency the Honourable the Governor .in Council, Fort 
St. George. · 

Sir, India Office, 2 July 1861. 
1: I HAVE considered, in Council your letter in the Revenue Department, 

·dated 24th April, No. 63 of 1861~ reporting that, "in deference to the opinions" 
of Mr. Markham and'Mr. Mcivor, you have modified you•· order of 9th March, 
No. ~52, respecting the abandotlment of the site for cinchonre cultivation at the 

.·back of. the Govt!rnment Gardens at Ootacamund, and the relinq'uishment of 
further attempts to raise plants from seeds or cuttings in the Government Gard-ens. 
In this determination you have anticipatf'j.l the directions contained in my 
·Despatch, dated 7th June (No. 25) 1861. . 

2. It' is, in. my opinion, very desirable that the mamigement of the cinchona 
. experiment should be placed m the hands of Mr. Mcivor, at least for the present, 
·free from the control of other officers, and that he should, as regards this duty, 
be placed in direct communication with your Government. 

3. The important operation of. introducing the cinchonre into India has now 
--~een successfully effected, and it is my opinion that the measures for the cultiva
tion of these valuable plants should be framed, as far as possible in accordance with 
.the habits ?f the growth of the cinchonre in thei~· native foresb in South America, 
and ?Ot wnh reference to the mode of culture pursued by the Dutch in Java . 

. ~t will, nevertheless, be well that Mr. Mel vot• should be kept informed respect-
mg ~he pr,oceedings of the Dutch; and as the reports of the superintendent are 
..pubhshe~ in Germany, Mr. Mcivor can be supplied with accurate and reliable 
'~nformatiOn from .time to time respecting the progress of the cinchona experiment 
.m Jdva. · 

118. z . 
4. The 



J7S PAPERS RELATING TO T?E INTRODUCTION 

4. The superintendence of the cinchona plantations in the Neilgheny Hills 
will in"ol ve great respon:;ihility, as well as considerable toil and anxiety· and 
qualifications not easily fonnd are required for the post. I shall, therefo~e be 
willing to sanction any reasonable allowance whicl~ you may deem it right to 
propol:le for ,.Mr. Mcivor, for the performance of this important duty. 

. 5. With reference to par~grap? 3 of your Order of the 16th April, I have to 
Inform you .that the ga~·d.ener W ~1r has a~c~ptecl other employment, but that a 
gardener w1th the reqms1te acqll!rements will be engaO'ed and sent out to Oota-
camund with a: little delay as possible. 

0 

-No. 79.-

MINUTE by Sir William Denison. 

·· 1.. I. FORWA~D l1.ere~~th ~letter· addressed to my private secretary by Mr. 
Mcivor, enclostng an estimate of the cost of the buildinO'S to be erected that of 
clearing the ~a_nd, &c., for next year's plantation of the ci~chona plants, ~nd a.lso 
~f'the· permanent establishment which will be required to keep the plantations 
m order. 

. \ ' ' 

2. To this ·must be added :-

(1). The cost of the propagating-house, which is in progress, and will 
. soon be completed, for which a sum of about 1,500 rupees was granted, but 
which will, according to Mr .. Mcivor, be finished for about 2;ooo rupees; 
probably, it would be as well to insert 2,500 ·rupees as the cost of· this, 

. including contingencies. · · 
(2.) Mr. Mcivor's salary as superintendent. 

· 3. These additions will raise the estimate for capital expended upon the pre
paration of a· plantation of 160 acres to 31~076 rupees, a~d the annual outlay to, 
say, 13,200 rupees, or 1,100 rupees per month; . 

:.4.c I think, howe\·er, that this will be money well laid out. The num~er of 
tre~s which·an acre will carry is ~bout 700, say 650; and as it is ~stimated that 
each tree will produce (after, say, 10 years' growth) 5lbs. weight of bark annually,. 
the yield pe:racre will be 3,250 lbs. (say 3,ooolbs.), and for 160 acres 480,ooolbs., 
or upwards of 200 tons~ At .6 d. pe;r pound, which I believe to be 'a low pr~ce, 
this wi.ll give 12,000 l. per annum as the return upon the 160 acres-the annual 
expense of management, &c., being 1,320 l. 

5. It will be seen that in the estimate a sum ~s taken for trenching the ground 
for the plants. Mr. Mcivor, in his wish ~to keep down the estimate of first cost,. 
propostd to put the plants in pits; I, however, suggested the propriety, of trench
ing a portion of the ground at al~ events, in order to ascertain whether this 
would not secure a better growth· than the system which he was about to adopt: 
this, if fouqd to be necessary generally, will add to the first cost of the plantation, 
but it will be n·ell repaid by the improved growth pi the trees. · 

6. It appears to me that 'l\lr. Mcivor might be empowered to conduct the 
whole of the work, including the erection of the buildings, subject to the con
dition that the work, when completed, should be examined' and approved by the 
District Engineer. It is absolutely necessary that the work should be pushed on 
vigorously, in order that the land should be fenced in, trenched, and prepared 
for planting by the end of May 1862 ; and the house for the overseer .and men 
must be ready by the same time. 'If the responsibility of the whole lS thrown 
upon Mr. Mcivor, the Government will know· to whom any blame of neglect 
will attach; but if the Department of Public ·works is placed in charge of the 
erection of the buildings and wall, &c., there will be of course, in• case< of failure,. 
mutual accusations between the department and Mr. Mchor, and the· Govern~ 
ment wil] not have it in its power to decide which was in fault. I forward ,bere-t 
with a ;return of the number of plants at present in the garden. I saw two or 

· . t~e 
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three vesterday, which had been planted out in.the garden, and fhese appeared 
healthy; those in the propagating-house were in tbe best possible condition. 
Mr. Mcivor was busily engaged in increasing the number by Ja.dng and making 
cuttings; he expects also to receive a large fresh supply of seed in O~tober, a~d 
·by the end of May 1862 to have plants ~nough to fill the land whJCh. he wiLL 
have ready; while in the course of 1862, and the first half of 1863, he wtll have 
plants sufficient to fi.ll 200 or aoo additional acres. The sum mentioned in the 
estimate will be required at once, and must be inserted in the supplementary 
estimate, leave beinO' given to Mr. ~ichor to proceed at once with the prepara
tion of the land, the

0 

construction of buildings, and the wall, the object of which 
is to keep pigs, &c., out or the pJantations ; he must also be directed to send in 
an estimate for the Budget of 1862-63, includ·ing in that the· cost of the addi
tional clearing at Neddivattum, and the establishment for this, and for the year's 
plantations also. These latter will not of coui·se be required in full stl'Ength till 
the middle of 1862, as the estimate for first cost provides for trenching the 
ground and planting out the young plants. 

7. I think it would be advisable that, as proposed by ~ir. Mcivor, the gar· 
dener who is expected to arrive should be placed in the position of dPputy-tllat 
is, should be empowered to act in all cases· for Mr. Mcivor both in the B.otanic 
Garden itself, and in charge of the cinchona plants-· and, as before statt·d, that 

' the whole establishment should be withdrawn.from the cuntrol of the Conserva
tor of Forests. 

(signed) W. T. Denison. 

-No. 80.-
\ 

From Mr. W. G. lvlclvor, Superintendent Botanical Gardens, to J. W. Bree'hs, 
Esq., Ptivate Secretary to His Excellency the Governor of Madras. 

My dear Sir, Ootacamund, 16 August 1861. 
I. I HAVE the honour to enclose the estimate for the formation of the cinchona 

pla~tations ,on the Neilgherries, amended as suggested by his Excellency the 
Governor. -

2. I would most respectfully propose that the European gardener engaged by 
the Secretary of State be placed in charge of the propC~gating department, and, 
in addition to this duty, he be required to act as my deputy in the garden during 
my occasional absence• at Neddivattum. ., 

. 3. The propag~ting-house sanctioned' by order of Government, No. 1 ,328, dated 
ad ·July 1861, being urgently required for our rapidly increasing num Ler of plants, 
the \vork was immediately begun by me, anp will shortly be completed, accord
ing to a: plan and specification furnished by the engineer. This officer has also 
furnished an estimate, amounting to 3,680 rupees, I however believ~ tl1at I will 
be able to finish the work, acGording to plan and specification, for 2,000 rupees. 
I would recommend that this work, when finished~ be examined and reported on 
by the engineer, and I would wish this done with all the buildings I may erect, 
as a course likely to prove satisfactory to the Government and myself. 

4. I t?nclose, for the information of his Excellency the Governor, a report of 
he number and condition of our cinchona ,Plants: 



180 PAPERS RELATING TO TI}E INTRODUCTION 

Es
1
TIMATE of Cost of Cinchona Plantations on the N eilgherries. 

' 

P A R T I C U L A R S. 

NuRsERY AT OoTACAMu:rm. 

Building and otlter Contingent Charges. 
To house for the European gardener, to consist of two main 

rooms 12 feet X 12 feet, and 4 verandah rooms, 6 feet x 12 feet. 
Walls to be built of burnt brick in clay. Fireplaces, chim· 

· neys, and corner of brick in chunam, and plastered with 
: ' chunam throughOut. Roof to be constructed of teak-wood, 

and covered with tiles. Doors and windows and flooring of 
two main rooms of teak·wood. Verandah rooms to be 

. floored with flat tiles • - - - • • -
To building a wa~l 756 yard~ in ·lensth, to enclose ~urse~y 

ground, 5 feet htgh and 14tnc~es th1ck, of burnt br1ck la1d 
m clay, at 1 rupee per yard -· - • - - -

Contingent charges, at 10 per cent. - • • - -

Fixed Establishment. 

Cost 
of forming the 

Plantation 
with Buildings, 

Roads, &c. 

Its. a. p. 

1,200 - -

756 - -
195 9 7 

European gardener, probable, 150 l. per annum • .. -
Head propagator • - - - - -
Two first assistants, at 10 rupees each - • • 
Three second ditto at 7 , ,, • • -
Six gardeners • at 6 , , • • • 
Six ditto - - at ol , ,, . - - • 
One peon • ,. at 7 ,, ,, - • • 

Cost of Fixed 

Establi!hment. 

Rs. a. p •. 

125 - -· 
35 - -
20 - -
21 - -
36 - -
33 - -
7 - -

277 - -

To forming a Plantation of 50 .Acres of Cinchona Trees on the Dodabetta Site. 

P A R T I C U L A lt S. 

Building and other Contingent Charges. 
, To l10use for overseer, to consist of two main rooms, 12 feet' 

x 12 feet each, and two verandah rooms, 6 feet X 12 feet, to 

Cost 
of forming the 

Plantation 
with Buildings, 

Roads, &c. 

4
Rs. ·a. p. 

· be constructed with burnt brick laid in clay, and bamboo roof. 
covered with tiles. Teak-wood doors and windows • .., 660 

'l'o houses for 20 coolies, to be constructed with brick built in 
clay; bamboo roof, covered with tiles.£ Teak-wood doors 
and windows - - • 200 . - -

.ro felling 40 acres, at 10 rupees per acre. Sopping and clearing 
40 acres, at 7 rupeea per acre. Pitting 40 acres, at 10 rupees 
per acre. Trenching· 10 acres, at ISO rupees per .a~rt·. 
Carriage of plants for 50 acres, at 2 rupees per acre.· F1lhng 
in holes, planting, and shading, at 5 rupees - · - • 31230 

The proceeds from the sale of firewood may be estimated to 
cover the cost of enclosing and finishing the construction of 

- roads. 
Contingent charges, at 10 per cent. 399 

Fixed Establishment. 

One overseer 
One maistry • . ~ • 
Five gardeners, at 6 rupees each 
Twenty coolies, at 5~ , , 

Cost of Fi:l.-:ed; 

Establishment. 

Rs. a. -pJ. 

40 
10 
30 -· 

1~.0 

'l'ouL • • - Rs. 4,389 - - 190 
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EsTIMATE Cost of formina a Plantation of 100 Acres of Cinchona Trees on the 
, 

0 

N eddivattum Site. 

P A R T I C U L .A U. S, 

Building and other Contingent Charges. 

house for overseer, with quarters f?r superintendent; to con
tain four main rooms 12 feet x 14 feet each, and six verandah 
rooms, 12 feet x 7 feet each. Walls to be constructed of 
burnt brick laid in clay. Chimney and corners of brick in 
chunam, and plastered with chunam throughout. Roof to be 
constructed with teak-wood king· beams ; rafters of jungle
wood, with bamboo reapers, and covered with tiles - -
> out-houses, one kitchen 10 feet x 12 feet, and two out
house!, 10 feet x 15 feet each, constructed as above - -

.a.\) tool-rooms and storeroomEI, each 10 X 15 feet, constructed 
as above - - - - • .. - • - • 

To houses for 100 coolies, to consist of 30 rooms, 7 x 10 feet. 
each, constructed as above • · • - - • -

To enclosing 100 acres with a wall 5 feet l1igh and 14 inches 
thick with burnt brick laid in clay, and trench outside 4 feet 
wide, 2 ~ feet deep, at 1 rupee per running yard of 3,900 
yards - • • - - - - • • • 

To felling 100 acres, at 15 rupees per acre. Sopping and clear
ing, at 15 rupees per acre. Pitting 80 acres, at 20 rupees per 
acre. Trenching 20 acres, at 200 rupees per acre. Carriage 
of plants, at 6 rupees per acre. Filling holes, planting, and 
shading, at 8 rupees per acre - - ~ - ·- • 

To forming cart-roads 12 feet wide, over 100 acres of land, 
including from public road to plantation, or about 4! miles, 
at 300 rupees per mile • - · - - • • -

To two teak-wood bridges over streams, 10 feet span each, and 
8 feet wide, with &tone abutments, at 85 rupees each - -

To tools: 200 pickaxes, at 2 rupees each; 200 felling-axes, at 
2 rupees each; 100 bill-hooks, at lls.1-8 each; 200 moma
ties, at 1 rupee each; 12 steel digging forks, at 4 rupees 
each ; 24 steel spades, at 2 rupees each ; 12 crowbars, at 
3 rupees each · • • • • - • • • • 

·Contingent charges, at 10 per cent. - • - • • 

Fixed .Establi&lmzent. -
0 ne overseer . .. - - - - - - -0 ne head maistry - - - - - . - -T wo peons, at 7 rupees each - 31 - - - - -F ifty coolies, at 6 rtlpees each - - , - - - . , 

Office Establishment. 
0 ne writer, at 20 rupees; books, stationery, ink, quills, &c., 

3 rupees - - - . - - - . -
• TOTAL - .. • Rs. 

Cost 
of forming tbe 

Plantation 
with .Buildings, 

Roads,&c. 

Rs. a. p. 

'1,760 - -

330 - -

250 - -

1,000 - -

3,900 - -

10,000 - -

--. 
-

-

1,350 - -

170 - -

1,282 - -
2,003. 3 2 

- -- -- -- .. 

.. -
22,035 3 2 

Cost of 'Fixed 

Establishment. 

Rs. a. p. 

70 - -
15 - -
14 - -

300 - -

23 - --
400 _., - -

Government Gardens, Ootacamund,' 
16 August 1861. 

(signed) TV. G. llfclvor, 
Superintendent Botanical Gardens. 
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ABsTRACT of Estimate of Cinchona Plantations on the N eilgherries. 
j 

Cost 
of forming the Cost of Fixed 

P....A...R. 'J:..lC. U..L.A R S. ·· Plant~tions·· ·· 
with Buildings, Establishment. 

Roads, Tools, &c. 

Rs. a. P· I Rs. a. P· 
NunsER.Y1AT OoTA.CAMUNn. 

2,151 9 7 
277 -

Buildings and other contingent charges 
Fixed establishment~· • - · - -

DoDA.BETTA PLANTATION. ' 
... 4,389 

190 - -
Building and other contingent charges 
Fixed establishment .. - -

NEDDIWUTTUM' PLANTATION • 

.Building -~nd other contingent. charges 22,035 3 2 
Fixed establishment - • - 39:J 
Office establishment 23' 

Government Gardens, Ootacamund, 
16 August 1861. 

TOTAL.·- - - Rl. 28,575 12 9 889 

(signed) W. G. Mcivor, 
Superintendent Botanical Gardens. 

REPO:RT on the.Number and Condition of the Cinchona·Piants in the Government 
Gardens at Ootacamund, on the 9th August 1861. 

' 
NAMES. 

.. 

·Cinchona succirubra, or red bark -
·Cinchona calisaya, calisaya bark -

' 
.. 

Cinchona- nitida, genuine grey bark 

Cinchona micrantha, var. Provin· 
ciana - - - - --

·Cinchona micrantha, var. Pata de-
Gallinazo - . - -

:Species without name - - -
' 

•.. TOTAL . . -.. 
. 

Government Gardens, Ootacamund, 
9 August 1861. 

NuMBER. REMARKS • 

1,517 The imported plants are all in very pro-
mising condition, many of them being in the 

J 6' most lnxuriant state of health. Tbelargest of 
the plants measure 2 feet 6 inches to 2 feet 10 

804 inches high, and st~me of their leaves measure 
11 inches by Ill inches. 

The average gr6wth of the month being 
896 Il inches. , 

The maximum growth made by the most 
luxuriant tlhoots beinO' 7 inches. 

42 1'he first of our s~edlingd are from 6 to 7 
inches high, and from 6 t~ Sk inches in 

271 diameter across the · leaves ;-the average 
( growth of the month being about l ~ inches, 

while the maximum monthly growth made by 
3,536 the mod vigorous plants is 2! inches. 

( 

(signed) W. G. Jfclvor, ~ 
Superintendent Botanical Gardens. 

- No81.-

OanE~ o~ the Madras Govern~ent, 7 September 1861. 

1. IN their Order of the 16th April last, the Government directed that the 
-cinchona experiment should for the present be restricted to the garden ravine and 
Neddivattum sites, the Horticultural Gardens being also made available as a nur.: 
~ery and prop{lgating place, and in any other way that might be found advisable. 

Under 
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Under these orders, therefore, operations on any other site will not be undertaken 
without the express permission of Government. 

2. In the same order, the operations at the selected, sites were entrusted to Superintendence 
:Mr. Mcivor; but doubts having arisen as to the exact d.egree of authority which of operations. 
it was intended to vest in him, the Government, in their order of the 3d July 
last, gave him full and entire control over the operations, holding him answerable 
for his clmduct of them, and restricted the intervention of the Conservator of 
Forests to periodical inspections and reports, without, however, the power of 
interference except by order of Government.· . . 

3. In the order of the ad July, the Government also resolved to apply to the Mr. Mcivor's 
Secretary of State for permission to raise Mr. Mcivor's salary f10m 200 rupees remuneration. 
to 300 rupees per mensem, in consideration of the additional responsibility and 
labour which this important experiment will entail on him. The Secretary of 
State has exp'ressed his willingness to sanction any reasonable remuneration 
which this Government may propose. The Government are now in a better 
position to judge of the probable labour, &c. which will devolve on l\Ir. Mcivor, 
and resolve to recommend that Mr. Mcivor's salary be raised f1·om 200 rupees 
to 350 rupees during the first year, and to 400 in the· second. This remuneration 
is for his services as superintendent of the gardens as well as of the cinchona 
operations. The grant will take effect fl'Om the commencement of the current 
official year, and provision for it will be made in the supplemental budget. 

· 4. The Government, in April last, applied to the Secretary of ·state to send 
out !\Ir. Weir, as an assistant to Mr. Mcivor. Mr. \Veir, however, has accepted 
other employment; but another skilled gardener, G. Batcock, bas been engaged*. 
He will be placed, on arrival, under Mr. Mcivor's orders, and will act a~ his 
deputy both in the horticultural garden and the cinchona plantations. His salary 
is to be 150 l. per annum, commencing from the 20th August 1861, and in
creasing at the rate of 10 /. yearly. His engagement is for five years, and. he 
is to have a .suitable residence, or an alJowance for house-rent. 

5. In paragraEh 5 of the order of the ad July 1861, Gove~nment sanctioned the 
immediate construction of a propagating-house, at a cost of about 1,500 rupees· 
aud in paragragh 6, Mr. Mcivor was called upon for a statement of the probabl~ 
monthly expenses of the experiment. Mr. Mcivor has now submitted estimates 
to the following amount:- · 

Current 

·• Capital. Mo11t~ly 
Expenditure. 

:t Rs. Rs. 
Propagating-house ht the gardens, estimated by the District EnO'ineer at 

3,680 rupees, but which Mr. Mel vor hopes to complt:te for 
0 

• • 

House for European gardener • • .. • • • • • 
Wall round nursery • - • • • • , • • • • 
Contingencies • • - • • - • • - • • 
European gardener, at 150 l. • • .. • • .. • • 
Eighteen under~gardeners - - - • - - - - -
One peon - - • .. , - - - • • • • 

2,000 -
1,200 -

7i:6 -
I !l6 -- . 125 . - 145 - . 7 

Nursery at Ootacam und .. 4,152 277 

0 
For a. flantation of 50 acres on the Dodabetta or garden ravine site:-
veraeer s house • • • .. • - • - • • 560 -

Coolies' quarters • • • .: • • • • • • 
Clearing, pitting, trenching, and planting (fencing aud roads beinO' 

covered by sale of timber) • - - • • .. - ~ 
Contingencies • • • • "' • • · • • • • 
Overseer • .. - • • • • • • .. • 
U nder-garqeners • • • • - • - • • • 

200 -
3,230 -

399 -- - 4C) - .. 150 

Dodabetta site 4,389 190 

I 18. · . z 4 
' I .. 

Assistant gar
deners. 

• Despatch, 16th l 
July 1861 1 No.a5. 
C· 0. 4th instant, 
No.l760. 

Estimates of 
expenditure. 
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Current 
Capital. Monthly 

Expenditure. 

Rs. Rs. 
Plantation of 100 acres at Neddiwuttum :-

Overseer's house • - • 
Out-houses - - - • 
Tool and store rooms - · -
'Coolies' quarters , • - • 
Enclosing ·site with wall .. -
Clearing and planting - -
Cart-t•oads • . · • • • 

., -Two bridges .. • - -
Tools • · - - - -
Contingencies - • .. • 
Overseer '-· • .. - • 
Finy-:one under-gardeners • 
Two peons - - • -

N eddiwuttum site 

'V riter and stationerv 
'' " 

1,750 
330 
250 

1,ooo 
3,900 

10,000 
1,350 

170 
1,282 
2,003 

22,035 

Mr. Mel vor's allowance - - - R1. , .. 

70 
315 

14: 

399 

23 

150 

. 6. The aggregate estimate thus amounts to an outlay ~f capital of 30,576 
rupees, or {say) 31,000 rupees, and !1· monthly charge of 1,039 rupees, or 12,468 
'rupees per annum. To the latter charge an addition of 150 rupees will have to 
be· made in the second. year, on account of the increase theu proposed for Mr. 

· Mel vor, and that due under his agreement to George Batcock, who in each 
.successive year will also draw 1Q t., or 100 rupees extra. . 

· · 7. Thus, for an outlay of 3,100 l .. and an annual charge of about 1,300 l., the 
·Government will have a nursery and two plantations of 160 acres of cinchonas • 
. Each acre will contain about 700 trees, and each tree is estimated, after (say) 10 
years' growth, to pr0duce 5lbs. weight of bark annually, for which ad. per pound 
is a low price. Taking, however, 650 trees to· the acre, and 3,000 lbs. vyeight 
o~ly of hark, the annual produce would be 480,000 lbs., worth 12,.000 l. pel' 
annum, as the return on a capital of 3,1 00 l., and an annual outlay of 1,300 l. The 
experiment, however, cannot be regarded as a mere money speculation ; if suc
-cessful, its results will be of incalculable benefit to the public. 

8 .. The·estimate includes a provision for trenching a part of the land.- 1\'Ir. 
Mcivor, in his anxiety to keep down the first cost, propQsed to put the plants in 
pits. The trenching of a portion of the land was suggested by the President, 
and if found successful will be ext~nded; and the improved 'growth of the plants 
will compensate for the additional expense of this mode of preparing the 
ground. · . · . • " 

9.· The Gov~r.nment resolve .to authorize Mr. Mel vor to conduct· the ·whole of 
the operations, including the erectionc of the buildings, subject to the con~iti?n 
that the work, when cpmpleted, shall be examined and approved by the D1str1ct 
Engineer. 

10. The 'work will be pushed on vigorously, in order that the land may be 
fenced, trenched, and prepared for planting by the end of Ma:v 1862. The 
Jwuses for the overseers and labourers must also be ready by that time. 

11. The Accountant-G~neral will accordingly provide, in the supplemental 
budget, for an outlay of 31,000 rupees on building~, &c., and of 7,000 rupees for 
establishments, or 38,000 rupees· iu all. Pending the sanction of the Supreme 
Government to the budget, the Collector of Coimbatore will be authorized to 
make such advances as may be necessary from time to time on Mr. ;Mcivor's 
receipts, to be subsequently adjusted. The Accountant General will furnish the 
Collector with the necessary instructions. o 

12. The Accountant General will also instruct 1\fr. Mcivor to prepare his 
budget estimate for the year 1862-63, in due form and time. \ 

' 13. Under 
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13. Under the orders already notic~d, Mr. Mclv?r has been placed in ani~
dependent position as regards th~ cmchona expe~uncnt, and t.he G?vernor tn 
Council resolves to place the botamc~l gardens stmi~arly under Ius entire C?ntrol. 
The preliminary operations of the cmchona experiments are conducte::l m the 
Botanical Gardens, where the propagatinghou~e now sanctioned will be constructed, 
and it will be embarrassing if .Mr. Mel vor has not full power over the gardens 
as well as the cinchona plantations. Mr. Mcivor will, there!ore, be .under the 
direct orders of Government in both these departments, as latd down m General 
Order, ad July last. 

14. These proceedings will be commuicated to the Secretary of State and the 
Goverment of India. · 

(sign~d) J.D. Sim, 
Secretary to Government. 

-No. 82.--

From.the Government of Madras to Sir Charles Wood. 

Madras, 6 July 1861. 
1. 'V E have the l1onour to forward, in continuation of our Despatch of the 

24th April last, further papers relative to the experiment, which is· now being 
tried on the Neilgherries, of introducing the cinchona tree into ·Southern 
India. · 

2. Mr. Mcivor has complained of certain remarks made by Dr. Macpherson, 
as disparaging his mode of treating the cinchona seeds, and requested an inquiry ; 
but we informed him that compliance with his request was .unnecessary, as the 
fact of our having entrusted him with the charge of the cinchona operations on 
the Neilgherries, was itself a proof that he had not lost our confidence. Captain 
Morgan, on his part, offered to draw up a paper of infor;mation as to proper 
sites, treatment of seeds, potting plants, erecting glass-houses, &c.; but although 
we appreciated his offer, we considered the preparation of such a paper to be 
unnecessary at present. · 

3. We desire to draw your particular attention to the very interesting reports 
of .Mr. Mchor, which will be found recorded in our Proceedings of the 31'd July; 
and we feel confident that you will be gratified to receive such promising accounts 
of the experiment ·so far as it has progressed. "At present,'' Mr. Mel vor writes, 
" I have in the gardens t~pwards of 2,000 pbnts in very promising condition. 
Some of the 463 imported plants are at the present moment in the most luxuriant 
state 1of health, and the remainder are now rapidly recovering from the disease 
and damage contracted in the W""'ardian cac;es, with a vigour which I have only 
seen equalled in ohe or two instances 'in the numei'Ous species of plants I have 
introduced into these gardens.'~ There has been some misapprehension as to the 
degree of power which we intended to vest •in the" superintendent of the Horti·· 
cultural Gardens at Ootacamund in respect to this experiment; we have, there
fore, placed this matter beyond doubt, by giving :Mr. Mel vor full and entire 
control over the operations~ .holding him ans_werable for his conduct of them. 
The Conservator of Forests will, however, periodically inspect and report on his 
operations, but he is not to interfere with them, except by our express order~. 
We believe this to be the most judicious couJ•se, because very little i:; yet known 
of the culture, &c. of the plant, and the experiment is manifestly one which needs 
professional knowledge and experience, and constant care; and in Mr. Mcivor's 
zeal and ability we have great confidence. 

4, Our great object at present is to propagate a large number of plants, leaving 
the e~tablishment of pl~ntations ix,:t diffe1·ent localities to follow hereafter, when a 
sufficiency: of plants has been ratsed to place the experiment beyond risk of 
failure; and with this view, we have prohibited the gratuitous issue or sale of 
,seeds and plants until the experiment is safe, and have granted l,oOO rupees for 
the oonstruction of a propagating-house: when the introduction of the plant is 
bey~nJ doubt, we shall afford every facility to perl)ons desirous of cultivating it. 

11 8. 4 A • 5. In 
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5. In- consid~ration of the much additional trouble and responsibility entailed 
on Mr. Mel vor, we beg permission to raise his_allowauces from 200 rupees to 300 
rupees at once, as we do not think it fair that his remuneration should be deferred 
until the work is accomplished. We consider him justly entitled to the additional 
salary we have proposed, and considering the importance of the experiment 
entrusted to him, we hope you will accede to our recommendation. \Ve address 
you· on this subject, instead of the Government of India, because this experi
ment has been carried on under ~our direct instructions'. 

- No.-83.- · 

From Sir C. Wood to the Governor of Madras. 

Sir, India Office, London, 9 August 1861. 
1. WITH reference to para. 3 of my Despatch, dated 2d July (No. 27) 1861, I 

now transmit 50 copies of the translated report of the Dutch superintendents of 
cinchona plantations in ~ndia. In the same packet 50 copies are transmitted of 
a pamphlet, compiled by Mr. Markham, containing botanical descriptions (to
~ether.with notes an~ ?bservations) o_f all t,he species _of cinch?nre now growing 
m India; and .50 copies of Mr. Pritchett s. report on the cmchona region of 
Huanuco, in· Northern Peru. • 

· 2~ You will also supply one or more copies of these pamphlets to the different 
agricultural and horticultural so~ieties in India, in order that the useful infor
mation they contain may be as widely circulated as possible. 

. His Excellency the Honourable 
the Governor in Council, Fort· St •. George. 

-No.84.-

I have, &c. 
(signed)· 0. Wood. 

From the Right Honourable Sir C, Wood, Bart., Secretary of State for India, 
· to His Excellency the Honourable the Governor in Council, .Fort St; 
George~ 

Sir, India Office, 14 September 1861. 
. 1~ I H.A VE considered in Council your letter in the Revenue Department, dated • 

6th July (No. 89) 1861, transmitting further correspondente respecting· cinchona 
cultivation; and I learn with great satisfaction,, from· the interesting reports of 
Mr. '\V. G .. Mcivor, the increasing numb~rs and highly flourishing state of the 
cinchona plants under his charge. 

2. Your resolution to entrust Mr. Mcivor with "full and entire control 
over the operations,'' is in accordance with the opinion expressed in my Despatch 
of the 2nd July last; and.in conformity with the intention which I then stated, 
I authorise, in compliance with your present recommendation, the increase of 
1\ir. Mcivor's salary from 200 rupees to 300 rupees per mensem. 

-No. 85.-

From Sir 0. Wood- to the Governor General. 

My Lord, . India Office, Lon~on, 2 ~uJy 1861. 
I HAVE considered in Connell your letter dated the 26th or April, No. 25 of 

1861, forwarding a communication to the Governor G~neral of t~e Netherlands. 
India, on the subject of measures to be adopted relative to the mtroductfon of 
the cinchona plant into~ India. · 

• 2. You 



OF THE CHINCHONA :PLANT INTO INDIA. 18-7 

. 2. You wilU1ave perceived from my Despatches, dated 7thJune·(No.~25).and 
·2d July (No. 27) 1861, to the Madras Government, that·the conclusions to which 
they were ·led b:y D1-. l\f~cphe~son's repre~entation~, were erroneous. 'That 
iGovernment has smce seen occaswn to mod1fy the VIew then adopted. From 
more recent intelligence, it appears that the plants in some instances, and the 
seeds generally, in the Governme.rit gardens at Ootacamun.d, are progressing .very 
favourably. You will also perce1ve from the above~ment10ned Despatches,~that 
I have directed tbe l\fadras Government to leave the·management of the under
taking in that Presidency under the immediate control ·of M1·. Mcivor, the 
superintendent of the Go\'ernment gardc;ms at :Ootacamund, who, ·from his ex
perience in garilening, and from the advantages he has derived from personal 
intercourse with Mr. Markham and the gardeners under him, ·who have studied 
the nature of the trees in thei( native forests, appens in every way suited to the 
post. lt will, therefore, be unnecessary to -enter into any engagement for the 
services of Dr. Croneman, or any other gentleman connected ·with :the Butch 
.Government, with reference to the cultivation of this plantin :the l\1ad1·as Pre
sidency. vVith regard to the cultivation of the cincbona, which you may.think 
it expedient to adopt in other parts of India, it will probably be better to depend 
mainly upo11 the plants and seeds obtained under the present expedition, tban.to 

· trust to the exchanges which may be made with the Dutch Government, whose 
largest collection, there is ground to believe, consists of a species of the plant 
of a very inferior description. , 

I have, &c. 
(signed) C. lVood. 

·-No. 86.·-

'From·the'Government oflndia toSir Cha7'les Wood, Secretary ofState · 
. · for'ludia . 

. . , ·Sir, . . . . 1 For~ ''Villiam, ~s J uly·1861. 
· IN ·contmuabon of our letter, ·No. 25, date.d the 26th April, we have the 
hono.ur !o· transmit, 'for your 'i?formation, the ac.companying copy of a rcom· 
mumcat10n, dated the 13th ultimo, from the Governor General of. the Nether· 
lands India, -regarding a -supply of cinchona plants and seeds. :We also.for.ward 
copy of the reply made to his 'Excellency, and of a letter addressed to the 
Gover1~ment of .Fort St. George. · 

2. W, e _Purpose, ~ither next month or in Sep~ember, to send 1Dr. Anderson, 
the officmtmg Sn permtendent of the Calcutta Botamcal Gardens, to Java, to receive 
charge o( the plants aX:d seeds which are promised by the Netherlands 'Govern-
ment. • 

.. . . \Ve have, &c., 
(signed) Canning, 

H. Rose, 
H. R. E. Frere, 
R. Napier. 

Enclosure 1, in .No. 86. 

~From the ·GoverJ.~or General of Netherlands .India :to •His Ex<.·ellency the .Viceroy and 
Governor· General of British India. 

. Buitenz0rg, 13 June .1861. 
~N reply.to your Excellency's I:tter !:'f the 23rd April1861, No. 816, l have the honour 

to. mform you that the successful Issue of the cultivation of: the :Peruvian bat·k .in the Island 
of Java enables 1me to pl.1ce at the disposal of. the British Government 500 ooo seeds 
ab.out Ioo, or ~00 :seedlings of .the qinchona.lucumrefolia, and.from 50 Lo,IOO pl~nts ef,th; 
Cznclwna Callsaya. Thes~ s~eds will. b_e forwarded as soon as ~os~ible. ', 

, 4s t? the young plants, It IS the opm10n of Dr. Junghuhn, prmmpal inspector of the said 
cul~tvatwn, that they should be care.fully packed in boxes, according to the method pre
scrib~d by Ward, and entrusted (durmg the transit) to the charge of an intelligent person,. 
well mstructed beforehand in the mode of treating them. ·· • 

118. ·. A(!. 2 To 
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To ensure as. much_ as possible the safety of thi~ ~onsignment, Dr. Junghuhd has sug
gested the appomtment of Mr. Markham to this llilSSIOn, an arrangement which will have 
the adv~tage ?f bri1~ging these two gentlemen toget~et·, and.affor~ing Dr. Junghuhn the 
opporturnty of 1mpartmg to Mr. Markham whatever mformatton hts personal experience 
has enabled htm to collect. · 

This proposal seems to me the more deserving of your Excellency's attention as in the 
opinion of Dr. J unghuhn, Dr. Groneman of Bandong, who accompanied Mr. Macpherson 
over a part of the plantations, and who i~ alluded to by vour Excellency towards the end 
of your letter, is not equal to the important task which your Excellency would seem 
inclined to entrust him with. 

To promote the undertaking in question, I have deemed it advisable to subjoin here· some 
general rules to be observed in regard to the cultivation of the cinchonas:-

. 1. Tile seeds should be set for the purposes of germination in borders, situ~ted from 
4,600 to 5,000 feet above the level of the sea, and well sheltered. · 

2. The Cinchona Calisaya succeeds best in Java at an elevation of from 5,000 to 5,700 
feet, whilst the Cinchona lucumcefolia can be planted even 1,300 feet higher. 

3. To prevent the shoots from degenerating and not attainin2: their full perfection, the 
-plantation of the bark should always be under the shelter of forests. 

Dr. J unghuhn is of opinion that it is of the highest importance to selec.t the ground in 
accordance with these data. 

· Enclosure 2, in No. 86. 

From his Excellency the Earl Canni11g, Viceroy and Governor General of India, to his 
Excellency the Governor General of the N~therlands India (No. 1391). 

. ' . . - 19 July 1861. 
I BAVE had the pleasure of receiving your letter, dated the 13th June, on the subject of a 

supply of cinchona plants and seedfl, and I beg to tender to your Excellency my warm 
acknowledgments for the liberal spirit in which my re({Uest in this matter has been responded 
to. 

2. I propose that some competent person should proceed to Batavia by the mail steamer 
of next month, in order to receive charge of the plants and seeds which your Excellency is 
kind enough to promise. Mr. Markham, whose name has been suggesteil to your Excel
lency by Dr. Junghului as a proper agent for the purpose, is at present in England, and his 
services cannot, therefnre, be made available; but care will be taken to select an intelligent 
person well fitted for the important duty, and with the ad vice and assistance of Dr. J unghuhn, 
I shall feel little doubt of the attainment of a successful result. · 

. 3. Again offering to your Excellency my cordial thanks for your courteous and friendly 
communication? 'I remain, &c. . 

• 
Enclo~ure 3, i:a No. 86. .. 

From W. Grey, Esq., Secretary to the Government of India, to T. Pycroft, Esq., Chief 
. Secretary to the Gove4Jnm.ent of Fort St. George. 

. · 19 July 1861. 
IN continuat1on of my letter, No. 844, dated the 23d April, I am directed to forward, 

for the information of his Excellency the Governor of Madras in Council, the accompanyi~g 
copy of the communication received from the Governor General of Netherlands Ind1.a, 
regarding a supply of cinchona plants and seeds, and to state that the Governor Gene;ral. m 
Council proposes, either next month or in September, to send Dr. Anderson, the offic1ating 
superintendent of the Calcutta Botanical Gardens, to Java, to receive charge of the plants 
and seeds which are promised in this communication. 

2. Dr. Anderson will be instructed to convey the plants to Madras, usiiW his discretion, 
however, as to leaving any of them in Ceylon, which it may appear to h1m hazardous to 
carry on. Due notice will be given hereafter of the period at which Dr. Anderson may be 
expected to arrive at Madras, in order that an-angements may be made by the Madras 
Government for the prompt removal of the plants to the localities selected for thept. 

• 



OF THE CHINCHONA PLANT INTO INDIA. 189 

-No. 87.-

From Sir Charles Wood to Loru Canning. 

1\fy Lord, India Office, London, 24 October 1861. 
· I HAVE considered in Council your letter, dated 23d July (No. 51) 1861, 
inform.ino- me of the measures vou have taken, with regard to the offer of the 
Governo; General of Netherlanas India to place a number of plants and seeds 
of two species of Cinchonr.e at your disposal. I observe that the Dutch Govern
ment offers 50 to 1 oo plants of C. Calisaya, and this addition to the small 
stock of that valuable species in the_ N eilgherry Hills ":ill be very acceptable; 
but at the same time I have to mform you, that 1t has been decided by 
the' first botanists in 'this country, that the species, .called by the putc~, 
C. lucunue{olia, of which they offer 500,000 seeds and 50 to 100 s.eedlmgs, .1s 
quite worthless. I, thP.refore, desire t~at no expense what~ver ·be mcurred m 
connexion with this species; and that, 1f not too late, the liberal ~ff~r of the 
Dutch Governor be accepted, only so far as the plants _of C. Calzsaya are 
concerned. 

2. A copy of this Despatch will be transmitted to the Madras Government. 

I have, &c. 
(signed) C. Wood. 

-No. 88.-
/ 

Extract from TV. Gre,y, ·Esq., Secretary to the Government of India, Home 
Department, to T. Pyc1oj't, .Esq., Chief Secretary to the Government of 
Fort St. George. , · · · 

Sir, Fort William, 9 December 1861. 
1. I AM directed to forward to you a copy of a report submitted to the Govern

ment of India by Dr. Anderson on his return from Java, together with a copy 
of the reply made to him. 

2. Dr. Anderson will leave for Madras to-morrow mor1;1ing, and will arrive, 
therefore, simultaneously with this Jette1·. His first care will be to superintend 
the rP-m oval of the plants which he has in charge to the N eilgherry Hills, for 
which it is hoped that ail necessary preparations will have been made under the 
orders of.His Exceliency the Governor in Council. 

Enclosure in No. 88. 
~ 

• r 
From Tltomas Anderson, M.D., Officiating Superintendent of the Botanic Gardens, Calcutta, 

to JV. Grey, Esq., Secretary to the Government of India. 

. . ' 4 December 1861. 
· 1. I have the honour to report my return to Calcutta on the 28th ;November from Singa
pore, with seven Wardian cases containing 412 young and very healthy plants, and 400,000• 
seeds of species of cinchona, ,obtained from the cinchona plantatiOns in the Island of 
Java. I have secured a passage to Madras by the mail steamer of the lOth; the plants 
ought, therefore, to reach their destination at Ootacamund about the middle of this month. 
In a demi-officialletter from Java, dated 26th October, I briefly reported my progress up 
to that date. The plants I have now brought were made over on the 7th November at the-
nursery of Tijaneroian on the Malabar Mountains, 180 miles from Batavia. . 

2. Dr. Junghuhn most liberally placed at my disposal, 100 plants of Cincltona Calisaya,. 
a~out 300 of C. PalLUdiana, and six of C. lancifolia. Of the first of these species I con-· 
s1dered only 56 plants strong enough to undergo the risks of the long voyage to Madras, and. 
accordingly I had the> number of C. Pahudiana increased to 350. A larger number of C.. 
lancifolia ~vas also offered to me, but only six seemed at all likely to survive the journey •. 
Of those s>X one has died, the only casualty among the 412 plants, C.lancifolia is in the· 
young state a succulent ri).nk plant, forming little or no wood, and accordingly exceedingly 

• liable to damp off when transported to a warm climate. From Tijaneroian the Ward1an 
caseA were brought by coolies to Batavia, under the charge of the principal native gardener 
of the Calcutta Botanic Gardens. He rode alongside of them all the way, travelli:Qg only 
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by :night, and ;resting with the .plants by day, l!nder the de~e shade of.~_fig·tree (Ficus 
wtzda) found m all Javanese vtllages, I went m advance wtth Dr. DeVrlJ to examine the 
origin~l cinchona plantations of the. Dutch, whe~·e all the miginal plants from South 
Amenca are, and where also all the acctdents and failures_ occurred which at first threatened 
the entire extinction of·the experiment. At Buitenzorg, I halted for the arrival of the 
cinchona plants; and after having seen them again, I proceeded to Batavia, to make 
arr~ngements !or t~eir voyage ~o Singapore. ~Iy great aim was to detain the plants as short 
'a time as posstble m the hot chmate of Datavta. The cases reached Batavia late on the 
night of the 13th November, and were shipped on board the'Batavian and Singapore steamer 
on the evening of the 14th.· "I sailed from Batavia·on the morning of the·lMh. After.a 
.pleasant .passage of three days. thro~gh a. perfect1y smoot~ sea, w~ arrived at Singapore on 
'the evemng of the 18th. My mtentton was to have remamed at St~uapore until the arrival 
:of the Peninsular and Oriental Company's .steamer from Hong-Kong, and to have proceeded 
by it to Galle, there to land _the cases and wait the arrival of the mail steamer from 6uez, 
and by it take a passage to Madras .. However, on my arrival at Singapore I fvund the 
•Calcutta and Hong-Kong steamer" Lightning" about to sail for Calcutta, and I at once saw 
:the advantage of· proceedin~ by that :route in 'preference to going • by Galle.. By goino-. to 
~Calcutta the plants would have 10 or 12 days in a. cool climate, almost identical, in temp~ra
~ture at least, with _that of ·.the cinchona plantations of Java; they would have e\·ery con
-venience for re~ting in shade, and abundance of careful attendance, ·and would also escape the 
risks which would be incurrc::d by landing and re-shipping heavy cases in the harbour of 
Galle in the hurry of coaling and landing cargo. Lastly, no time would be lost, as by this 
route I -shall reach Madras quite. as soon as if Lhad gone by Ceylon. After leaving Penang, 
a fungus appeared on nearly all the plants, and this rendered necessary the unpacking- and 
re-packing of all the plants in the cases, a work which has occupied the head European 
~ardener and several·natives for three days. All traces of the fu~trUs have been most care
fully removed, and the moss with which the pots were packed has been. dried. Advantage 
was also taken of 1his shiftitrg-ofthe-piants~to ·thpense-with ·two unwieldy 'Vardian cases 
lent to me in Java. The plants contained in these were placed in three light cases of the 
pattern used in this garden. I stated in ~y demi-:.Official letter that the information freely 
imparted to me by the scientific gentlemen in charge l)f the cinchona cultivation was one of 
the most important parts of my mission. Much of this information referred to questions of 

;proper elevation abClve the sea, mean temperatures of atmosphere and soil, exposure to 
sunlight, ·clearing of the forests, nature of the soil, and positian of' the plantations on the 
mountains, as well as to points of purely chemical interest. There can be no doubt that, 
on the \\hole, there will be .greater difficulties to contend with in introducing cinchona into 
India than' have beenex:perienced by the Dutch in Java. Dense forests possessing a moist 
climate; do not occur extensively in Southern India at elevations ·from 3,000 to 6,500 feet 
~.high, which· may be tllken roughly as. the two extremes at which the cultivation of species of 
cinchona will be most successful. The site selected at Ootacamand is, as 1\Ir. l\Iarkham 
.allows, at .least 1,500 feet above the highest elevation at which· C. Cali.~aya is found in 
·Bolivia, and 2,000 !eet higher than the upper limit at which, after numerous experiments, 
, it has been found possible to grow that species in Java, four degrees nearer the Equator 
"than Oobicamund. Mr. Markham seems to forget that the lines of mean temperatUJe are, 
:even near·the'Eqnator, not parallel with degrees oflatitude, and' how much more do they vary 
when the points compared'are mountain chains whose every phase of climate is influenced 
by local causes? If the Cinchona Calisa.Ya is planted in a scantily wooded " Shola '' whose 
elevatioJ;l is 7,830, and the highest 7,9M feet -above the sell( the young plants '':ill most 
certainly be lost. Besides elevation and meteorological considerations, it is also necessary, in 
selecting a site for a cinchona nursery, to take into .account the p'roJCimity and extent of 
forest that will be available for the permanent site of tke trees. It will cause a large increase 
of expense at. the first planting, and great additional labour: in attendiE.g to the trees after-

:wards, if the product of a nursery must be distributed over circumscribed patches of forest far 
remo.ved from each other. A small ravine containing a forest about a mile broad, and whose 
upper limit is only 4,000 feet above the sta, will accommodate a very small number of trees 

.requiring dense shade, and whose height 'when full grown will probably exceed 80 feet • 

. Such .a patch of forest at Mercara is described by Mr. Markham as well suited for a cin
' chona plantation. .Judging from the papers published by the 1\Iadras Government, the same 
·remark applies to all the sites chosen in Southern India. Forests of the limit of 1,000 acres, 
and the N eddiwuttum -site of 400 acres would be stocked by the hundredth part of a year's 
:produce .of a. Java cinchona nursery. In Java,' where the Dutch have· entered on t~e 
·:CUltivation on a most extended scale, the nurseries, which .are only nine in number! are In 
the centre of vast forest~ where many square miles of forest are .available for receiVlng the 
young trees fro!ll each nursery. In many places on the volc~nic ra~e of the .,\Jal~bar in 

,'Java,' I have ndden for three or four hours throu~h a plantation of cm.chona extendwg for 
·4 or 500 yards on each side of the path. · Su~h liberal. vie:ws of what H .n~cess?ry. for t.he 
'-'Success of so' important an undertaking as the natural1zatwn ~f the. qUim.ne-~'leldwg cm
•ehonas contrast strongly with the imperfectly formed plan on whtch tins culttvatwn has been 
·commenced in India~ 

_..:a. In; reading the·officia1 papers published by: the l\lad~as Gove~nment,.I havc.also no .. 
ctrced that::no :provision seems to be. made for selectng ..:cbfferent sues for the varrous .and • 
r,.~erous 'species already intrcduced into .the nursery: .at' Ootacamund.. lt may. b~ :ge~~rally 
~said,.tbat each, species of, cinchona. requires a peculiar treatment for; 1t to attam 11 s highest 

development 
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development, and this is shown by each·specieq ~of cinchona being· found in South America 
within lim1ts suitable to itself alone. This fact has heen fully admitted by the Dutch, .and 
they bave atternp_ted .to imitate in ~he ~mrseries and plantations .the natural conditions in 
which each spectes IS found.. Thts ddferepce among ~he spectes has also attrac1ed tl~e 
notice of Mr. 'fhwaites, the dtrector of the Royal Botamc Ga1·dens of Ceylon, and who IS 

charged with the superinte~denc~ of th~ introd,ucti~n of cinc·~onu into that island. He tells. 
me, that that valuable SHectes, C..succzrubra, 1s qu1te a t~op1cal pl~nt, and s~~ceeds well at 
Peradenia, the tropical botanic garden of Ceylon. Of course such a spec1es cannot be 
expected to flourish in sit~·s ranging from 7 ,ooo to 7,800 feet. in elevation. I have ma~y 
other facts to record and many more remarks to make, sllggested by what I have observed m 
Java" but it· is quite illlpo"sible for me to allude to them now, wilh all the pressing duties of 
my ofnce, which must be attended to before I leave for· Madras. -l shall, however, have the. 
bonou( to submit this report in.an extended fo1·m, embracing the whole subject of the intra~ 
duction of cinchona, soon after my return from Madras. · 

4 .. In conclusion, !.consider it my dutY. to recommend that a definite plan should be 
drawn up, in the most. liberal spirit, h11.ving for its aim the means of procuring. the largest 
possible amount ofquinine in the shortest possible time. Its details ought to include pro· 
vision for the immediate establishment of nurseries on all the mountain ranges uuitable for 
the cultivation of any of the species, and where large tracts of forest are available, such as 
the Khasia Hills, the Eastern Himalayas, the mountains extending from Chittagoug down 
to the Malayan Peninsula. On all ofthese ranges at least C. succirubra will tlidve, and it ii 
one of the. richest in quinine of all the species of cinchona. A nursery and· plantation might 
at once be organised at the northern slopes of the Khasia, where. the rainfall is only 150 to 
200 inches in the year, and where forests are tolerably abundant. Should this be sanctioned, 
I would propose to leave in the Botanic Garden of Calcutta a sufficient number of the plants 
I· brought from Java to commence a plantation, and seeds to form a nursery. I would 
suggest that not more than 10 plants of C. Calisaya and about; 60 of C. Pahudiana be left 
here; to these I can add 32 seedlings of various species which were raised here in April, 
and which in two months will be strong enough to stand the journey to the Khasia Hills. 
With a little care these plants I propose to leave. here can be kept in perfect health until the 
middle. of March. · 

-No .. 89.-

From W. G. lfdclvor, Esq., Superintendent Government Gardens, Ootacamnnd, . 
to J.D. Sim, Esq., Secretary to Government, Revenue Department. ' 

Sir, Ootacamund, 2 August 1861. 
1. WITH reference to the order of Government on the introduction of the 

cinchona plants from Java, I have the honour to solicit the favour of your being 
good enough to bring to the notice of Government, that the value of the species 
and the correctness of the names given to some of these plants in JaYa is at pre
sent involved in much d~ubt and uncertainty. 

2. In. a letter whieh I had the honour to address, on the, 18th ultimo to the 
private se~ret-ary to his Excellency the Governor; I mentioned, "that ti1e bark 

. (and ~pec~mens of the leaves and flo\ters) of the cinchona, called by the Dutch 
lucuma:folza, have recently been forwarded from Java to Mr. Howard for ana
lysis: The bark ha~ proved to be worthless, .and the species to be one of no value, 
and ts now named Cmclwna Pahudiana." · 

· 3. Although these remarks are· forwarded ou pi·ivate information, it is of such 
a nature as will not admit of•doubt as to their correctness. 1\Ioreover, I see that 
the information which I received has since been confirmed by the public notice 
of the plant by J. E. Howa.rd, Esq., in the proceedings of the Linnrean Society of 
the 2d May 1861, and also m the ''Gardener's Chronicle and Agricultural Gazette'' 
of 25th May, as a new species,· but one of little value, except as a botanical 
specimen, the flowers being very ornamental. . 

~· }'his species was first called "ovata" by Hasskar], and since "lucumre
foha by Dr. J unghuhn, and now named ." Pa.hudiana" by Howard, in honour 
of the Governor General of Java. It is very probable that Dr. Junghulm was 
not awar11 of the result of Howard's analysis and investigation'at the date of the 
correspondence recorded in the Proceedings of Government. I observe that a. 

•large number of this species has Leen ·very liberally offered by the Governor 
Gent!ral of Java, and I consider it my duty to give this brief but plain statement 
of the facts connected with this plant, so far as I have been able to ascertait!'them, 

1 I 8. A 4- 4 · in 
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in order to enable your honourdble Government to decide as to whether It 1s 
advisable or otherwise to incur the cost of introducing and cultivating this 
species. 

5. The. Cinchona Calisaya, of which from 50 to 100 plants are also liberally 
offered, is a species of undoubted value, and ,its introduction may be worthy of 
consideration. However, we already possess six plan~s of this species, in very 
fine health, and 50 or 60 more are expected from Kew m October ; we have also 
every reason to expect a large supply of seeds from Peru, but we cannot possess · 
too many plants of this valuable species. Seeds of this species from Java would be 
vert desirable, as their transit would cost little. 

6. The third species they have in Java, named lancifolia, is also very valuable 
but none of this is offered, and it is questionable if they could be spared, as vi 
is given as the total number of plants in Java. This (the lancifolia) is only a 
variety of the Condarf!.inea, which grows on high and exposed situations. I learn 
from Mr. Markham that he bas made arrangements with Mr. Spruce for the 
exten'sive introduction of seeds of the Condaminea, and I am informed that I may 
expect the seeds to reach me in November. 

7. The other species in J_ava, Cinchona lanceolata, is very doubtful, but 'no 
analysis has been made of it, as they have, as I believe, only a few (45) plants. 

8. I enclose, for th.e information of Government, a report on the number an<J 
condition of our cinchona plants, taken on the 9th .July; since that time about 
400 more seedlings have come up. · 

9. I also. beg to enclose copy of hints for the treatment of plants in Wardian 
cases, "'hich may prove useful to the gentleman entrusted with the importation 
of the plants from Java; the treatment there described has been practised here 
for many years with the best results. 

. ' 

-No. 90.-

R.EPORT on the Number and Condition of the. Cinchona Plants in the Govern
ment Gardens at Ootacamund, on the 9th Julv 1861. 

' . . 

·Cinchona succirubra, or Red Bark -
· Cinchona calisaya, Ca~isaya Bark • 
Cinchona nitida, genuine Grey 

Bark- · 
·Cinchona micrantha, var. Provin-

ciana • 
Cinchona micrantha, var. Pata de 

Gallinazo -
Species without name 

ToTAL -

I NuMBER· I 

1,204 
6 

'714 

802 

HE:r.U.RKS. 

The imported rlants are in a very healthy 
and flourishing condition, the leaves on some 
of the red bark plants measuring 11 X 7 
inches. Average growth of the month, Ii 
ieches; ;.height of largest plants, from 2 feet 
4 inches to two feet 7 inclles. 

The first of the seedlings are 4! inches high, 
and furnished with from two to three pairs of 
branches ; some of the leaves measure 2§ X 11 

1----1 inches. Average growth of the month, 11 
inches. 

36 
211 

2,973 More seedl1ngs are coming up daily. 

(signed) TV. G. Jfclvor, 
Government Gardens, Ootacamund, 

9th July 1861. 
Superintendent Botanical Gardens. 

Hints on packing and conveyiny Plants in Wardian Cases. 

THE.cases to be furnished with a false bottom, raised about two or three inches 
above the true bottom by bars of wood of the thickness required, being nailed on • 
the underside; through this false bottom holes are bored at regular distanoL!s ; 
over these hoJes let a few broken pieces of pot be placed, and over this a layer 

, of 
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rof moss-the case being filled with soil to within two or three inches of the 
level of the glass, and the plants carefully planted pretty close together, so as to 

.allow of a case containing 35 or oO plants according to their size. 
The best sort of soil I believe to be formed of equal parts of leaf-mould, 

turfy loam, and sand ; these should· be mixed in a dry state, and if possible 
spread out and exposed, to the action of the sun for a few days prior to being put 

:·into the cases. 
During the voyage the plants should have plenty of light and air, in fine 

:weather one side of the case being left open for two or three hours morning and 
··evening; tlJe soil being tvery three or four days turned up on the surface to 
.the depth of about half an inch, with a small pointed .stick, and always kept rough 
(never smooth) on the surface. 

The object of this is to allow the air. to circulate among the soil, and this cir
culation of air is also facilitated by the false bottom. This is, perhaps, one of 
the most important things to be attended to in transporting plants in Wardian 
cases, as the action of air on the soil keeps the roots in fine condition, and 

·entirely prevents the formation of mildew and damp, which so frequently prove 
fatal to the roots of plants in Wardian cases. The plants should have water 
when the surface becomes decidedly dry, but they should not be soaked with 

"""Water: the proper amount of moisture to preserve roots in a healthy state, is only 
·what the soil can retain in its cavities by the force of attraction. The principal 
object of the false bottom is to allow any excess of water to drain off into a place 
where it cannot sour the soil, and yet not to be lost, for as the soil becomes dry 

.:above the water, it will be attracted to it. The true bottom of the cases should 
be watertight, and in stormy and bad weather, the cases should be shut up 
tight, to prevent the posRibility of salt water getting to the plants ; but should 
this happen, which it ought not to do, the only means of preserving the plants is 

.immediately to wash them with fresh water. · 

Ootacamund, (signed) W. G. JJfclvor, 
22 July 1861. Superintendent Botanical Gardens. 

-No. 91.-

From W. G. Jfclvor, Esq., Superintendent Government Gardens, Ootacamund, 
~o J.D. Sim, Esq. Secretary to Government, Revenue Department. 

Sir, Ootacamund, 6 August 1861. 
1. ON re-perusing t~ correspondence recorded in the order of Government, 

dated 29th July 1861, and with reference to my letter of the 2d instant, I fear I 
'have not entered so rully 011 the subject of the importation of cinchona plants 
from Java as its importance reqt1ires. I would, theretore, most respectfully explain 
that from the 500,000 seeds of the' Cinchona lucummfolia liberallv offered by 
the Governor General of the Netherlands India, we may expect to rear upwards 
of 400,000 plants, as this is a species most. luxuriant in its growth, producing 

cSeeds·of greater vital powers than the ordinary species of cinchona. 

2. To afford euitable accommodation for this number of plants will cost about 
.l 0,000 rupees, and to attend to them will require one man to every 2,000 plants, 
·or an establishment of 200 men for the first year ; at the end of the first year, 
the land neces~ary to plant this numbe1· of plants may be estimated at 1,200 
acres; at 50 rupees per acre, for preparing, pitting, and planting, will cost 60,000 
rupees. The establishment necessary to keep up this extent of land, at t~o men 
to the acre, gives 2,400 men, at six rupees each, or a monthly expenditure of 

..about 14,000 rupees, not including overseers, tools, &c. I believe this will prove 

.an ~npr~fitable exp~nditure of public money, and one which wil1 only lead to 
ultimate loss and d1sappomtment; and, mider these circumstances, I respectfully 

.beg to explain that I cannot be responsible for the results in the cultivation of 

. this species. . 

• ~: The cou.r8e I purpose to pursue in this important undertaking, is only to 
culuvate spec1es of known and established value; all that are the least doubtful, 
.should only be grown to a limited extent, and after they have fa1rly arid un-

J 18. • B B • mistakeably. 
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mistakeably developed their qualities, their cultivation can be extended, o1· 
otherwise. 

4. This line of procedure appears to me indispensable, to avoid disappoint· 
ment, as not only many, but the majority of the species of cinchona, are worth-
less for the produ~tion of quinine. · 

P.S.-Since writing the above, I observe that Professor Lindley, in a review 
of Howard's work, states: "We have omitted to mention the appearance of the 

·seventh part of Mr. Howard's superb work on Cinchonas, or Illustrations of the 
Neuva Quinologia of Pavon. It contains figures of Cinchona Uritusinga, nitida, 
and Pahudiana, a new ~pecies now cultivated in Java by the Dutch, but of inferior 
quality; it seems, however, to grow freely, and would be a good hothouse .shrub, 
be~ring panicles of pale vermilion flowers as large as lilacs." 

-No. 92.-

Frotn the Chief Secretary to the Government of Madras to TV. G. Mcivor, Esq.,. 
. · Superintendent of Government Gardens, Ootacamund. 

Sir, Fort St. George, Madras, 14 December 1861. 
I AM directed by his Excellency the Governor in Council to inform you that 

Dr. Anderson, of the Bengal Medical Service, has been deputed by the Govern
ment of India to vh:it the Neilgherries, for the purpose of inspectinO' the 
nurseries of the cinchona plants there, and of satisfying himself as t~ the 
prospect which they give of ultimate success. 

2. Dr. Anderson wiilleave Madras to-morrow morning, and may be expected 
at Ootacamund on the 17th instant. I am to direct that you will place yourself in 
con1municatiori with him, and will afford him all possible information and assist
ance in furtherance of the duty with which he has been charged. 

(signed) T. Pycroft, ChiefSecretary. 

-No. 93.-

From lir. W. G. Mcivor, Superintendent Government Cinchona Plantations, to 
T. Pycroft, Esq., Chief Secretary to Government, Madras. 

Sir, . Ootacamlfild, 20 January 1862. 
WITH reference to your communication of the 14th ultimo, No. 1649, I have 

the honour to acquaint you, for the informatiQn of Government, that during 
Dr. Anderson's stay on these hills, I furnished that gentleman -;with every infor
mation regarding our operations; and at his request he was carefully instructed 
in our process of propagation and cultivation of the cinchonas, which the filling 
of our 'new propagating-house afford'ed him the means of observing in all its 
details. Dr. Anderson expressed himself highly gratified by our system of pro
pagation from layers, being a method not usually adopted, and one which greatly 
facilitates our means of increasin~]; these valuable plants. Dr. Ar;.derson has also 
been furnished with the plans of our propagating-house, in order that he may 
erect two similar buildings on the Himalayas, so as to enable him perfectly to 
follow the method of propagation practised here. 

2. So far as onr operations have yet extended, our success is indisputable and 
quite unequalled, but a difference of opinion exis~s between Dr. Anderson and 
myself as regards one of the next steps I am about to take, namely, that of 
planting out 75 acrfs of cinchona plants without the shade of forest trees; . this 
Dr. Anderson thinks, will prove disastrous, although there can be no objection 

. to tl!is opinion being placed on record; in order, however, that the Gorernment 
may Le sati~fi.ed that I have not come to any hasty conclusion as to the various 
modes of culture it is desirable to pursue in our experiments, I beg to be per- ' 
mitted to detail the facts which have influenced me in forming an opinion. 

3. As 
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a. As already brought to the rJOtic~ of Gov.ern~ent, we propose plan~ing 
durin!)' this year in alll50 acres. Of this 75 acres will be planted under var10us 
degre~s of shade of forest trees, and 7 5 acres planted without any shade of forest 
trees. 

4. With reference to the first method, the advantages which it offers are 
these :-the cultivation can be conducted with little skill, as under dense shade 
all will be left to nature, and in reality no cultivation required; the plants 
would also look well to the casual observer, although drawn and watery. Its 
disadvantag·es are these :-the period when we can expect quinine, or bark, will 
not arrive until our cinchona plants overtop the forest trees and expand their 
heads in the open sunshine, and this will take from 40 to 60 years; and it. is 
doubtful if some of the most valuable species of cinchona would ever overtop 
the forest, but die out, as described at para. 11 ; t?e plantations would also have 
to be felled to obtain the produce. 

5. It will be observed, that under this system of cultivation, and with the 
necessity of destroying the plantations to get the produce," the growth of Peruvian 
bark would never become an article of private enterprise; and it is doul>tful if 
Government plantations would ever be found on a scale sufficiently large to affect 
the value of quiniue in the market. 

6. With reference to the second system, its advantages are :-if successful, it 
will furnish bark in eight years from the date of planting, and in 12 years the 
bark will become an article of commerce. The plantations will not have to be 
cut down or destroyed in order to obtain the produce, but uniform and constant 
yearly supplies ofbark will be procured without any damage whatever to the trees. 
Thus the production of Peruvian bark will be placed within the reach of the 
ordinary speculator, and even within the reach of the man of limited means ; anrl 
as it would be profitable, it will no doubt soon become· an extensive article of 
produce. Its disadvantages are these :-to get the trees over the fir.st year or 
two of their growth will require a great amount of skill and attention. The 
ground, being cleared of the forest, will be exposed to the full effects of evapora
tion and radiation, and this in a limited degree, although beneficial in promoting 
the fertility of the soil, in excess no doubt will be injurious, but this injutious 
action can be more simply and efficiently combated by other means than the 
shade of living trees. 

7. The arguments against this method advanced by Drs. Macpherson and An
derson, who visited the cultivation in Java, have received my full and serious 
consideration, and from all I can gather the whole seems to have originated in a 
misconception of facts. It is believed by Dr. J unghuhn, the principal director of 
cinchona cultiv·ation inJcfva, that the cinchona trees in their natural localities on the 
Andes ''grow in damp forests overshadowed by trees.'' But the greatest autho
rity*' contradicts this conclusion and their practice, and states that the only 
species they have cultivated to any ~xtent, viz., the 0. lucumcefolia, or, as it is 
now called,pahudiana, "grows in a very sandy micaceous soil, on dry sunny hills 
without much shelter from the ~un." But were it so that the cinchona trees 
grew in damp forests overshadowed by tr~cs, still it would he difficult to come 
to a conclusion more erroneous than that in cultivation such was desirable or 
necessary; because, in the localities where plants are indigenous, there is always 
one or more conditions the most favourable to the perfect development of the 
plant, hut there are also other conditions which are injurious, and one of these is 
invariable overshadowing and overcrowding. . 

. 8. Our minds not being fixed as to the best culture to be applied to a newly' 
Introduced plant, the absurdity of the above conclusion does not appear in such 
full relief as if the 8ame principles and facts were advanced to guide us in the 
tre~tment of plants long jn cultivation. Suppose any one were to dictate to the 
agricultural world that they m.ust grow their tea, coffee, cotton, wheat, barley, 
&c. &c. ~c., among thorns, bnars, and weeds, because they must of necessity 

grow 
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grow under suc1;1. circumstances in a state of nature, it would be received as. the. 
production .of a wandering mincl, altho.ugh the facts would be correct, and only· 
the conclusiOn erroneous. AH terrestrial plants which have been brought into 
economic cultivation from the beginning of the world up to the present time 
have been found to be 'benefited by full exposure to the light of heaven; and no 
facts have yet been ad"·anced to show that the cinchonas are likely to form an. 
exception to this general rule. 

9. In coming to a conclusion as to the course desirable to be followed in our· 
experimen~al cultivation, I hav.e ~een much guided by the opinions of Mr. Mark
ham. 'rP,1s gentleman, commiSSioned by the Secretary of State for India, visited. 
South America in 18'60, penetrated _into the cinchox;ta r~gion, and, being an 
excellent observer, noted wtth great mmuteness the vartous mfluences as affectino
the growth of these valuable plants. Mr. Markham visited India at the end ;'£ · 
the same year, and, by numerous notes and a long personal intercourse, con
veyed to me every particular of his observations, and this intercourse afforded 
us the great advantage of ueing able fairly to discuss the best means of applying
a system of culture suited to meet the different conditions of our. climate. 

' 
10. The correctness of Mr. Markham's observations has stood the test ofr 

practical experience, without failing as yet in one instance; and it would be un
reasonable to conClude they will fail when applied to the future stages of our 
operations, especially as his means of observation have been of the most perfect. 
nature: I do not for a moment doubt the· high scientific attainments of Dr. 
Anderson; but this gentleman bas only seen in Java the plants in a very doubtful 
'State of cultivation, and therefore is more liable ,to form an erroneous opinion •. 
Moreover, the Java system of rearing seeds had at the instance of Dr. Macpherson_ 
a fair trial here, and when compared with the results we otherwise obtained it 
proved a failure. 

· 11. The opinions of Mr. Markham are also borne out by every authority who 
possessed the same advantages as himself, namely, that of studying the habits of 
the cinchonas in their natural localities. Mr. Howard believes that the cin· 
chonas ''delight" in exposure to" free air, cold, water, and sunshine." Poeppig 
state~, that with the bark collectors '' all stems were rejected, even when they 
stood in very promising groups (Manchas), if the soil was damp and the valleys 

.warm and without a current of air." Dr. Karsten states, ''For the bark of the 
cinchona growing· in the ravine described, high above the actual limits of the-. 
forest, gave three-and-a-half per cent. sulphate of quinine, whilst that from the 
lower~Iying forest scarcely yielded one per cent.'' Weddell suggests, that in 
cultivation the cinchonas be planted in cleared ground alf.lng with faster-growing 
plants; and this would no doubt be a good system, were it .,not that the faster· 
growing plants would take up a great proportion of the nourishment from the
soil, which would be more profitably storeq up in the cinchona~. Mr. Cross, a. 
very intelligent young gardener, engaged by Mr. Markham to assist him in his 
mission, states in the notes he furnished to me: " I observed that many of the red 
bark trees, when growing under densl: shade, lost a portion of their branches, 
and sometimes all of them, during the wet season; or, if not, they assumed a 
weak climber-like habit, which, if exposed suddenly at any time to influences 
of a damp or dry nature, would be likely to cut them off altogether.'' 

12. Much has already been, and no doubt will be, clemonstrated in actuaL 
cultivation, to show various modifications in applying the principles above g·ive~, 
with the greatest advantage to the conditions ot our climate and soil;. but, nntll 
this experit:nce is bad, it appears safest for us to endeavour to admin~ster to the· 
plants in the highest degree, those conditions which have been ascertamed to be 
most favourable to their perfect development on the Andes, and to remove or 
mitigate such as are injurious. 

13. Our present success is only comparatively ~ntis factory, and this'· we can 
only e.xpect to be the case in our future operations; as bad I possessed at the. 

1 

beginning the same experience I have even now, nearly double the results wOt.·ld 
have been obtained ; also with reference to our system of cultivation and propa-

gat-ion,. 
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gation, although comparatively perfect, yet no doubt it will ultimately give way 
to one very much superior, when we become better acquainted with the nature· 
of the plants; but these improvements "'ill be effected only by a modified appli
cation of the same principles, as we cannot expect to violate with impunity any 
of the Jaws which govern vegetable life. 

14. I shall now briefly notice the present condition of our experiment, as the 
coldest and the greatest part of our drv season has now passed away, and it gives 
me much pleasure to be able to state"'that all our cinchona plants in the open 
air have borne this unusually severe winter without injury. In September last 
I planted at' N eddi wattum six plants of different speeies in a cle,ared spot, dri the 
highest and most exposed point of the site, and all of these have not only borne 
the cold and drought without injury, but it has never checked their growth, and 
at present the plants ~re in the finest possible state of health, their leaves of 
the deepest green, some of which measure 9 by 12 inches. 

15. At Ootacamund I planted 15 plants between May and August, and 12 of 
these were of the _red bark; being the most tender species, I wished to test the· 
amount of cold and exposure it would bear. Here the cold of December checked 
the growth of these plants, but has not ;n the least injured them; the leaves stiJI 
keep their deep-green colour, and measure from 7 to 9 inches. This plant is. 
evidently more hardy than we at first supposed, as a plant of Fuchsia 
serratifolia (growing within two feet of the red bark) had the points of its tender 
shoots killed by frosts, while even the young leaves of the red bark were not 
touched. · 

16. The plants in our propagating-houses continue to grow with their usual 
vigour. The largest of those growing as specimens measure 4 feet in height, and 
the circumference of the stem above the ground measures 3! inches,_at 18 inches 
above the ground 2i, and at 3 feet 2! inches. The strongest growing plant that 
we have, is one that has been layered and consequently short, but the circumfer
ence of the stem at the ground measures over 4 inches. The total number of our 
plants at present is about 9,000, of eight different species. Of these upwards of' 
3,000 have attained a size fit for propagation ; the others are necessarily small,. 
but making satisfactory progress. Dr. Anderson was furnished with 204 plants of 
our most valuable species for introduction in Bengal, and 16 have been forwarded 
to Mr. Maltby for the Rajah of Travancore. On taking the nlants out of the 
Wardian cases which Dr. Anderson brought from Java, they ~ere all more or 
less affected by rot and fungi at the roots. Three of the Calisayas have died 
since being transplanted, two more are doubtful, but the others seem to be 
recovering. J 

(No. 284). 
, 

ORDER thereon, 22 October 1862, No. 2263. 

1. TIIE Government consi~er this report very satisfactory. 

· 2. Mr. Mcivor will forward brief mo~thly reports of the progress of his various 
-operations, noting especiall~ the condition c)fthe plants at Neddiwuttum • 

. (signed) T. Pycroft, Chief Secretary. 

It 

118. 
DB3 
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Enclosure in No. 93. 

REPORT on the Number and Condition of the Cinchona Plants in the Government 
Gardens at Ootacamund and Neddiwuttam on the 31st January 1862. 

NAJirUi:S. 

1. Cinchona succirnbra, or Red Bark • 
2. Cinchona Calisaya-Calisaya, or Yellow Bark -
3. Cinchona lancifolia, Brown Bark • -
4. Cinchona nitida, or Genuine Grey Bark 
o. Cinchona species wilhout name -
6. Cinchona micrantha, var. Provenciana 
1. Cinchona Peruviana, or Grey Bark -
·8. Cinchona Lncumafolia of the Dutch, or Pahndiana of 

Howard 

Total Number of Plants • - -

Number 
of 

Plants. 

6,580 
. 67 

4 
1,000 

308 
1,713 

60 

4.25 

10,157 

V a.lue per lb. 
of Dry Bark in the 

London Market. 

8. d. 8. d. 

2 6 to 8 9 
2 10 , 5 -
1 8 

" 
2 10 

1 8 
" 

2 9 
1 8 ,, 2 10 
1 8 

" 
2 9 

1 8 , 2 10 

No value. 

. REMA.RKS.-The whole of the plants are in very :fine condition, many of them being in the most 
luxuriant state of health. The largest of the plants are from 3~ to 4l feet in height, and some· of 
their leaves measure over 12 by 18 inches. The circumference of the stem of the largest plant 
measures 3! inches at the ground, at 18 inches above the ground the same stem measures 2~- inches, 
and at 3 feet above the ground 2;! inches. 
· The thickness of the bark in these plants is very remarkable, being in some instances a quarter 
of an inch, an!! on the smaller stems the average thickness considerably exceeds that of the wood. 
About 3,000 plants have been placed in the nurseries in the open air; these are making very 
satisfactory progress. For experiment, six plants of different species were planted out in Septem· 
ber last, in a cleared spot, on the highest and most exposed part of the Neddivattam site, All 
of these plants have borne the cold and d"rought without injury, their growth not having been in 
the least checked. At Ootacamund the growth of the red bark plants was checked by the cold 
and drought of December and January; but· the weather now being more mild, they have again 
begun to grow. Of •the cuttings put into the new propagating htmse in the beginning of 
Jan nary,· about one-half of them were found on the 28th to be rooted, the roots varying fro·m 
a quarter to one and a half inch in length; all species seem to root alike freely on a bottom heat. 
The number of cuttings lost from damp and accidents has averaged from 6 to 10 per cent. 'With 
the Calisayas, which takes long to root without bottom heat, we obtained the following results :-of 
24 cuttings put in on the 1st of January, at the end of the month two had died, 11 were rooted, 
and the remaining cuttings had quite heeled over and begun to emit roots, which will be perfectly 
developed in from 8 to 12 days. On removing the plants brought by Dr. Anderson out of the 
Wardian cases, they were all found to be ll.lore or less affected with rot and fungi at their roots; 
since being transplanted, three plants of the Calisaya have died, two are doubtful, as also one of the 
plants of C. lancifolia; the others are now recovering, and seem to• have fairly taken to tiie soil. 

(signed) W. G. 'Jf•Iror, 
Superintendf-nt Government Cinchona Plantations. 

-No. 94.-

Fl'om Thomas Anderson, Esq., M.D., Officiating Superintendent Royal Botanic 
Gardens, to W. Grey, Esq., ·Secretary to the Government of India. 

11 February 1862. 
I HAVE the honour to report my return from the Neilgherries _on the 13.th 

January, after having made over to Mr. Mcivor at Ootacamund 50 plant.s of Czn
chona Calisayll, Wedd. in excellent condition, with the exception of one s1ckly and 
one almost dead, 284 plants of C. Pakudiana, Howard in perfect health, also four 
plants of C. lancifolia, Mut. in excellent order. These four are the only plants 
of 0. lancifolia that have ever been introduced into India. I have thus com
pleted the special duty with which I was entrusted, and nothing now rumains for 
me but to lay before His Excellency the Governor General in Council the results 
of my investigations in Java and in the Neilgherrits, as well as of my study t:ince' 
1854 of the subject of the introduction of the species of cinchona into India. 

· · 2. In 
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2. In my demi-official letters addressed to you, and in my public letter No. 
326, dated 4th December 1861, I have remarked on' the very liberal manner in 
which the plants and seeds of cinchona were given to me by the Dutch autho
rities; but as none of these communications wer~ adapted for publication, I shall 
here briefly detail my proceedings in Java, as well as the manner in which I was 
received there. 

3. I reached Batavia on the 5th October, and on reporting my arrival to 
Alexander Loudon, Esquire, the General Secretary, I was invited to pl'oceed at 
once to Buitenzorg, in order that I might have an interview with the Honourable 
l\1. Prins, Acting Governor General, and to present my letters from the Govern
ment of India. After an audience with His Excellency, orders were passeu, allow
ing me the free use of the Government J>OSt-horses during my travels, and a 
passp.,rt to visit all parts of Java was also presented to me. Orders were also 
issued t.o Dr. De Vrij, the gentleman charged with the chemical investigation of 
the bark of the cinchona, directing him to meet me at Ban dong, a large town· in 
the centre of the western portion of the island, and in the vicinity of the cinchona 
plantations. I had apartments given to me in the palace of Buiteuzorg, until the 
carrying out of these arrangements would permit my departure for Bandong. At 
Dandong I met Dr. De Vrij on the 14th October, and the next morning we 
started in company for Loro Kedeol, a temporary wooden dwelling erected for 
Dr. Junghuhn at 6,500 feet in the vicinity of the cinchona plantations on the 
Kendeng Mountains, distant about 50 miles from Bandong. There we awaited 
the arrival' of Dr. Junghuhn, who joined us on the following day accompanied 
by Baron Von Richthofen of the Prussian embassy to Japan. We resided for 
some days at Loro Kedeol, making daily excurBions to the cinchona plantations, 
and also visiting two active volcanoes. I made very extensive collections of 
plants illustrative of the flora of this mountain chain, having engaged for this pur
pose about 20 coolies, who worked under the guida'nce of my two trained plant 
collectors. I took advantage of Baron Von Richthofen's being of our party, to 
have the observations confirmed which I made on the geology of the mountains 
selected for the cultivation of cinchona. That g~ntleman is travelling as geolo
gist to t~e Prussian embas~y, and is also known by a large work on the Geology 
of the Tyrol.· On all occas1ons I was accompanied by Dr. Junghuhn, who care
fully pointed out to me the experiments he had made in the various cinchona 
nurseries, explaining fully all the details, and ~atisfying my curiosity on every 
point. During our rides through the primeval forests, sites suitable for cin
chona plantations were always noted, and the reasons for selecting them freely 
discussed. 

Dr. Junghuhn, from his ex.tensive knowledge of the natural history of Java, 
was able to give me information of the most valuable kind concerning the dis
tribution of the trees an~ plants occurring in the cinchona plantations. .In his 
great work on Java, il.nd in his" Plantre Junghuhinanre," to whi~h most of the 
first botanists of Europe have C<Jntributed monographs, these facts of botanical' 
geography are aB recorded, but they ~cquired additional interest and value when. 
communicated by Dr. Junghuhn on the scene of his labours and with special 
reference to the cinchona cultivation. After visiting six nurseries and the adjoin
ing plantations, and exami"ing tbe cinchonTI. plants that were to be made over to 
n1e, we returned to Banclong, which I made my head quarters, and where. my 
botanical C?llections were accumulated. After a few days at Bandong s-pent in 
.arranging and examining my collections, Dr. De Vrij and I started for Lim bang, 
the residence of Dr. Junghuhn, at the foot of the great active volcano Tankuban 
Prahu. Here we found Dr. Junghuhn suffering from a severe attack of dysentery, 
caused by exposure while travelling during the past six weeks; when I left Java, 
three weeks later, he was still seriously ill. Dr. De Vrij and I ascended to 'the 
summit of the volcano, and we also visited the recently formed cinchona nursery 
on this mountain, and the young plantation in the forest. I found it was im
possible for me to reac~ Batavia, as I had hoped, in time for the first steamer in 
November. I was therefore able to devote some clays to visit the district of 
Garood, G an extensive plateau, about 2,000 feet above the sea, callecl, on 
account of its wonderful beauty and fertility, the Garden of JM•a. It is 
surrounded by lofty volcanic mountains, and to their slopes also Dr. J ung
hulln has proposed to his Government to extend the cultivation of cinchona.: 
We spent four days here, ascending three active volcanoes, one of which had. 

1 1M. B B 4 . recently: 
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rect!ntly erupted, exploring the forests on their sides, and visiting also one of 
chose depressions in the mountain. side where the skeletons of animals suffo
cated by noxious gases are constantly to be found. We saw in it the recent 
:skeletons of a wild hog and of Felis minima. On my return to Bandonoo, I de
·spatched the native gardener, whom I had brought from Calcutta, to the ~ursery 
of Tjaneroen, in order to accompany and take charge of the \Vardian cases con
taining the cinchona plants, on their journey to Batavia. After again visiting 
Limbang .to take leave of _pr. Jun~huhn, 1 ·proceeded on my way to Batavia 
:accompamed by Dr~ De VrlJ. We diverged, when about halfway to Batavia in 
·order to visit Tjibodas, the only cinchona plantation I had not seen, except on~ in 
the eastern part of the island. The plantation of Tjibodas is the one in which 
·occurred all the accidents and failures that attended the introduction of the plant 
into Java. We spent four days here, passing one night on the summit of the 
Pangerango, the loftiest mountain in the west of Java, 10,000 feet hio-h. Dr. 
De Vrij then returned to Ban dong, and I pursued my journey towards ~:)Batavia. 
At Buitenzorg I had the honour of an inteniew with his_ Excellency Baron Von 
Sloet, tl1e Governor General of the Netherlands India, who had arri'ved from 
Holland during my absence in the interior. When thanking his Excellency for 
the facilities that had been given me for seeing all that had been done for render
ing the experiment successful in Java, I took the opportunity of mentioning that 

. several very valuable species of cinchona had been received in British India, 
besides 0. Calisa!Ja; and that I was authorised to state that, if desired, plants 
'Of these would be placed at the disposal of the Dutch Government. I reached 
Batavia on the 11th November, and sailed on the 15th for Singapore. There I 
found the China steamer about to sail for Calcutta, so I at once took a passage by 
.:it, arriving in Calcutta onthe 28th November. • 

. 4. At the Botanic' Gardens here the plants were carefully cleaned ~nd re-packed 
by Mr. Scott, the head gardener, a portion of them being retained to form the 
nucleus of a nursery in ~he Khasia Hills. 

5. On the lOth December I sailed for 1\fadras with the greater portion of the 
-cinchona plants, and an experienced nati,·e gardener to take charge of them. All 
the necessary arrangements had been made at Madra~ for my proceeding to the 
Nei1gherries, so that' there was no delay or detention, and I arrived at Ootacamund 
'On the 17th December. . 

As I mentioned in the commencement of this report, only two plants had 
suffered from the journey. Mr. Mcivor was directed by his Excellency Sir 
'William Denison to put himself in communication with me, and to afford me all 
possible information and assistance in furtherance of the duty with which I had 
been charged. The short period that my duties in Calcutta allowed of my spend
ing in the ·Neilgherries, was entirely devoted to the stl\dy of the cultivation of 
cinchona in these mountains. All the sites that Mr. Mchor had selected were 
-carefully visited, their geology, meteorology, and botany 'examined, and their
characteristics noted; while the hitherto very sutcessful cultivation and propaga
tion of Cinchona succirubra, and other valuable species, in the conservatories and 
recently erected propagating-house in the Government gardens at· Ootacamund, 
were fully explained to me in all their details. 

'6. I took advantage of my possessing eight empty Wardian cases, in which I 
had brought the cinchona plants from Java, to bring to Calcutta a Iarg_e quantity 
·of all the available species of cinchona at Ootacdmund, to· add to the stock 
reserved for the experiment in this Presidency. These arrived in tolerable ord~r, 
-considering the loose maJ;lner in which Mr. Mcivor, from want of time, was 
obliged to pack them. About 13 plants out of 204, the entire number received, 
have been seriously damaged; the remainder, in the present genial climate of 
Calcutta, have quite recovered, and are as healthy as they were at Ootacamund. 

7. I cannot conclude this portion of my report without referring to the great 
interest taken fn tny expedition by the officials of the Government of Nether
lands India. I was . received with marked courtesy by the Honourable M. Prins, 
President of Council, then Acting Go,·ernor General. From this gentleman, and 
from Alexander Loudon, Esq., General Secretary to Government, I received most 
valuable assistance and direction. To the Resident of the Preanger RegenciEfS I 
am indebted for the promptness with which the ample relays of coolies were 
provided for the carriage of the 'Vardian cases, as well as the horses for my own 

use, 
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use, du1;ing the long journey from the cinchona plantations to Batavia. To 
Mr. Y~llinO'haus, Assistant Resident at Bandong, my thanks are due for con
stant servic~s rendered during my prolonged stay in his district; and to theN ative 
Prince, the Regent of Banclong, whose guest I was for severftl days at his resting
lwuses in the more inaccessible districts, where he sent furniture and servants 
for my use. Abov~ all, I d~sire to bring. t.~ the .notice of his Exc.~llenc.y the 
Governor General m Counc1l, the um·em1ttmg kmdness and attent10n ot Dr. 
Jun<Thuhn and Dr. DeVrij, and the unreserved manner in which all information 
that 

0
! could desire on our daily journeys was imparted to me. :Messrs. Jardine, 

Skinner & Company, and Messrs. Apcar & Company, liberally allowecl me to take 
the Wardian cases containing the cinchona plants, to ·and from Singapore, free of 
charge in their steamers. The same privilege was. grante~ by the Peninsular 
and Oriental Company on my return .from Madras w1th the cmchona plants. 

8. The season is now too far advanced for the de'3patch of plants to .Java; 
and the plants at the N eilgherries are not at all ac1apted for transmission to a 
di§tance, as plants artificially propagated, as they have been, cannot bear the 
risks of a lorw journey without a few months' preparation. Of those I brought 
the short jour~ey from the Neilghe.rries to this, I lost nearly 10 per cent., while 
the plants from Java, which were seedlings, can hardly be said to have suffered 
at all. I shall reserve a set of plants from the first cuttings made from the 
·plants from Madras, at present in the Botanic Gardens here, and by a prepa
ratory process they will be rendered hardy enough f01· despatch to Java about 
the middle of November. I shall communicate with Dr. Junghuhn concerning 
the nece<;sary arrangements for the transport of the plants from Singapore, where 
I shall send them in charge of one of the native gardener~ who accompanied 
me to.Java. The species of which I shall be able to send plants to Java are . 
Cinchona succirubra of Pavon (not the plant known under. that r1ame iu Java, which 
I consider a variety of C."ovata), C. nitida, C. micrantlw-all valuable quinine
yielding species. 

General Account of the Introduction of Cinchonas into Java and India. 

1. The importance of such a subject as the introauction of cinchona into 
India, nnd the ignorance among gardeners of the proper methods of treatment· 
of the various species, from the fact that no species of the genus has ever been 
cultivated except in Java, have given t•ise to a series of pamphlets and letters 
containing a great deal of irrelevant ma~ter. I have before me six pamphlets, 
containing 286 pages of printed matter, besides 142 pages of printed corre
spondence, on this subject, which, with the exception of one or two short letters, 
have all been published during the last nine months.. Of these, four pamphlets 
are translations, by Mr. Markham, of Latin botanical descriptions of specie::; of 
cinchona, from the works of the well-known authors, Weddell and Howard, and 
notes extracted f1'om the. publications of the German botanists and travellers 
Karsten and Poeppig. The nemaining two pamphlets are inaccurate translations 

'of Dr. Junghuhn's second report or/ the cinchona in Java, one by Mr. Markham, 
the other by Mr. Fraser, under the auspices of Dr. Macpherson. 

· ~· In tbis report Dr. Junghuhn gi'V't!s an interesting account of the first 
introduction of the plant into Java. It is, therefore, unnecessary for me to 
enter into any details now, beyond stating that the first plants were introduced 
in the end of 1854. Mr-. Hasskarl, the horticulturist who brought the plants 
from South America, and Mr. Teysmann the gardener (ho1·tulanus), in charge 
of the Botanic, Gardens Buitenzorg, were entrusted with the cultivation of the 
plant. Their efforts were followed with so little success, that in 1856 the 
direction of the cultivation was made ove•· to Dr. Juughuhn. Dr. DeVrij, 
Professor of Chemistry at Rotterdam, was afterwards appointed to assist Dr. 
Junghuhn in the chemical researches into the quality of the cinchona bark 
produced in Java. The result of their exertions is that. from 43 plants of 
C. Calisaga W edd., 30 of C. lancifolia M ut., ·two of a variety of C. ovata (called 
C. succirubra by Dr. J unghuhn, but not that species), and 64 of 0. Pahudiana 
Ho'!d:Z have been produced about 8,000 plants of 0. Calisaya, and .more than half 
a m1lhon ~f C. Pahudiana, and a corresponding increase in the number of the 
c,ther species. 

3. In Java, the principal plantations are situ~ted on the Kendeng and.Malabar 
range of mountains, in the south!(rn portion of the island,. in south latitude 

1 • ~- C c 7 deg. 
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'7 deg. 20 to 25 min., and east longitude 107 deg. 20 to 35 min. These moun
tains, rising from 1 the 'plateau of Bandong, 2,000 feet above t}le sea, to 6,000 or 
'7,000 feet, are covered to their summits with a dense forest of gigantic trees. 
The forest is co1;1tinuous, except where broken by the sight of a solfatara or the 
crater of an active or extinct volcano. On leaving the rice cultivation of the 
plateau, and commencing the ascent of the mountain, to reach, for example 
such a plantation as that of Kawa Tjividei, we pass first the beautiful and 
extensive coffee plantations; the coffee plants (untapped) are 20 or 30 feet 
high, their stems covered with mosses or with such orchids as Vanda tricolor, 
and Crelogyne speciosa or Javanica. Trees of Erythrina Indica have been 
planted among the rov1/s of coffee trees, to give the shade which they -require. 
Occasionally, es·pecially as we approach the upper border of the plantations and 
the ascent becomes steep, specimens of that giant of the forests of the Malayan 
Archipelago Liquidam!Jer altingiana are noticed raising their bare smooth stems, 
without a branch or an epiphyte, to the height of 1'50 or 180 feet, where they 
terminate in a leafy head. On leaving the coffee gardens, we enter a dense 
fore:-t, where on every hand we see the tree-ferns Alsophila contaminans, several 
species of Cyathea, the wild plantain, many broad-leaved Zingibc1·acem such as 
Am()mum, Hedychium, Elletaria, Pininga. The forests are'cboked with an under
growth of these· plants and with .Araliacem, such as SciadophyLlum, Pana:r., and 
other scandent shrubs, with Urticem and numerous Rubiacem such as M01·inda, 

. Canthium, Vangueria, Paederiafretida·and tomentosa, Pavettm of several species, 
and Chasalia. The i:mmerous branches of these bushy shrubs become entwined 
with prickly-leaved scandent palms, principally Plectocomia and Calamus, and a 
sub-scaudent bamboo, which I referred to the beautiful species Bambusa elegan
tissima, Hassk Gigantic figs occur in this region, and, with their enormous 
aerial roots and high well-branched stems, form the most striking objects in the 
vegetable kingdom. \Vith the exception of the Rasamala (Liguidamber Altin~ 
giana), the stems of the trees are covered by a dense mass of epiphytic orchids, 

· ferns, Lycopodia, and mosses; they hang from the branches in long festoons, and 
quite conce;ctl the bark on all parts· of the tree. Conspicuous among these 
epiphytes is the A.splenium. Nidus-avis, whose mass of plantain)ike light-green 
leaves, closely appressed to the trunk, may be observed on almost every tree. 
On the forked branches of some of the older tre_es, at this elevation ( 5,000 f~et), 
the Rhododendron Ja'l•aniacum, an epiphyte with deep orange-coloured flowers 
forming a large head, attracts attention even from a distance. As we ascend 
through the dripping forest, the Yegetation changes \vith the altitude, anc.l at 
6,500 fe.tt types of a temperate flora are more abundant, though mingled with 
tropical forms able to resist the somewhat lower temperature. The larger forest 
trees are Podocarpus cupressina; P. Junghuhnla11a, P. Nereifolia, A1enzecylon 

1 costaium, Astronia nzac1·ophJlla, and M. laurifolia, Gordonia Wallichii with 
several Laurinere, especially Tetranthera and Cyclodaphne. The abundance of 
oaks is also a pecnliar feature in these forests; such species as Quercus spicata, 
Pseudomolucca Sundaica nitida and Junghuhn, with the nearly allied genera of 
Lithocarpus and Castanea, are common. Shrubby Afelastomacete, indicative of 
the dampest climates, grow epiphytically on the stems of the trees, having their 
.roots buried in the thick coYering of. mosses, bymenophylla, and other ferns. 
One ot the most beautiful genera of this order is ]:fedinilla, of which 16 species 
are found in these forests. Two species of Polyosma represent the gooseberries 
and currants of the northern forests of Europe and J\merica, and the temperate 
genus Rubus abounds iri species. Epiphytic Solanacem and Cyrtandrem also 
occur constantly in the moistest spots, proving the perpetual humidity of these 
forests. 

4. The dense foliage and the mass of spong·y matter in the shape of mosses, 
eD,;twined roots of epiphytal orchids, and ferns suspended overhead on the 
branches, intercepts a great deal of the heavy rain, and forms an effectual shelter 
for the traveller, who has, howevet:, a more serious inconvenience to fear than 
rain from the falling, of dead branches, broken cff under the w~ight of moisture 
in their mossy coating. The upper zone of these mountain regwns, from 7,500 
to 10,000 feet, possesses a vegetatio.n of eve~ a more temperate cha~act~r, such 
as one or two species of Clemat~s, Thalzctrum, Ranunculus, Vwlace!E and 4 

Berhe1·idea:, Sa.xifragrm represented by the Himalayan genus Astilbe, the tem
perate RhododeJ<drons, 1·etusum and albijlorum with Gaultherim, and several 
spec;cs of Vaccinium, and one species of ~he eminently American genus Ga!j· 

lussacw. 
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lussaqia. , As we approach the craters of the active volcanoes,. the luxur!ant 
forest becomes stunted and scorched, even blackened, by the action of nox1ous 
gases, and is at lenl!th. succeeded by.a pec~liar vo~ca.nic.flora, consisting of a few 
gregarious plants, which are able to resist the· nntatmg fumes of the sulphu
retted hydrogen and other gases given. off from the crater. Among these. plan~s 
are Leucopogon Javanicus, Ga_ulthena . P_Un~tata and !eucocarpa, Thzbaudza 
vulgaris, Syzygium 1·ostratum, wtth Pterzs znczsa. and Selltguea. 

· 5. The climate of these forests is one of almost equal temperature with 
abundant moisture. There is no markedly d~y season, as in Southern India and 
the Western Himalayas; but the rainy period, ~omm_enci.ng in the end of Sep-

. tember lasts until the end of June, but occaswnally ram falls throughout the 
entire year, as. happened in 1861. The annu:1l rain.tall varies from 18~ to 250 
inches, according to the exposure, but the mmsture m the atmosphere 1s much 
greater than any amount of rainfall would indicate. On all the mountains of 
Western Java, the dew-point, during nine months of the year, is at saturation. 

6. All the cinchona forests are at those elevations where the afternoons are 
misty and rainy~ Such a record as the following may be taken as a general 
account of the meteorological conditions of nearly every day for nine months, 
and sometimes for the entire year, at the height of 6,500 feet :-At sunrise (the 
thermometer· being about 48 or 50 degrees) the sky is unclouded, and the sun 
shines brightly and warmly until 10 dclock; while the valleys and plains 
below are hidden in a dense covering of clouds, out of which the higher ranges 
of mountains stand like islands in a sea. As the air becomes warmer and the 
sun's heat increases, these clouds rise up from the pfain and begin to ascencl the 
mountains, or, more properly, the moisture in the ascending warm currents 
becomes condensed on coming in contact with a colder upper stratum of air 
on the mountains, and about 11 o'clock the sun is hidden at all elevations above 
4,500 feet, while it shines brightly in the plains. On the :;ummit of the 
Panerango, 10,000 feet high, 1 observed my thermometers, which at 6 P.M. 

stood at 47 degrees Fahrenheit, rise at 9 P.M. to 49 degrees under the influence 
of a heavy fall of warm rain, brought up by a moist wind from below. This 
rise to 49 degrees was equal to four degrees above the propet· temperature, which 
at 9 P.l\I. ought to have been 45 degrees. About an hour after noon, rain com
mences,, and increases in quantity until near sundown, ceas~ng gradually about 
midnjght, the clouds sinking down into the valleys. After midnight, the tem
perature is lowered by radiation under the almost cloudless sky. The range of 
the temperature is, however, small, both for the daily variation and the annual 
rang~. The difference between the maximum and mini.mum is from 10 to 12, 
while, from the proximity to the equator, the annual Yariation at Bandong is 
only about 2~ degrees. . 

7. Observations on' the temperature of the air and the rainfall have been 
instituted at all tlle cinchona plantations of Java, except the small one in the 
eastern part of the island. J The mean annual temperature of the cinchona 
nurseries vade~ from 62 to 66 degtees, and it is at these temperatures that the 
plants thri"te best, when placed in the forest. 

8. Geological structure.-The mountains on which the cultivation has been 
commenced are all volcanic in their structure, the rocks being principally 
trachyte and its varieties. In the neighbourhood of the more active volcanoes, 
such as Mount Gedeh, ~here the cinchona garden of Tjiboddas is placed, a 
deep layer of volcanic 'dust covers the soil. The steep slopes of the precipitous 

·porphyritic mountains of the exti·eme west of the island have been avoided. 

9. On tlte Dutch method of cultivating Cinchonas.-The nurseries for the 
prcpagation of the cinchonas ·are al"ays at the lowest point of the site selected 
for the plantation, in order that the delicate process of germination may be 
carried on in the warmest spot. A tolerably flat place is chosen for 'the 
overseer's house and the nurseries, and it is usually cleared from all trees 
and brushwood. The nurseries are long and narrow raised beds of earth, 
arrangfd in terraces on the gentle slope, and protected from the sun and rain 
by low sheds, lightly thatched. Under these sheds, the young cinchona 
plants are raised from seed in bamboo pots, placed on the beds of earth. At 
the nursery of Tjineroen there are one or two propagatiog pits (slightly 
sunken glazed houses) for the artificial propagation of such spe.cies a,~:~ do not 
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?ear seed. In t~ese houses the '-'aluable sp_ecies C. lancifolia h~s be~n la.rgely 
mcreased by cuttmgs. In the open nursenes, where the seedlmcrs are raised 
the following plan is pursued :-The bamboo pots, made by ctrlting a thick 
ham boo traJ?.sversely below each· joint, are placed closely together on the earthen 
bed after having been filled with finely·sifted rich soil. The ~eeds to be sown 
in them are soaked over night in water, ..and in the morning each seed is taken 
up ~nd placed, by means of a pair of fine wooden forceps, on the surface of the 
earth, a few grains of fine sand or earth being sprinkle~ over it to prevent the 
seed being blown away; water is very sparingly given until the seed germinates. 
Jll about 60 days the seed germinates, and the young plant is ]eft undisturbed 
until it is large enough to be planted out in the forest. Handling· the young 
p~ant causes it to d~oop and decay, and I have. frequently seen the yo~ng .plants 
die after only touclnng the leaves on one occasiOn. Many of the seedhngs perish 
in the earlier stages, often from unaccountable ca~ses, and frequently from 
"damping off," a term used oy gardeners for decay caused by too much moisture 
and 'deficiency oflight and air. Dr. Junghuhn recommends the removal of the 
lower pair of leaves from the plants when they are about six or nine months old, 
but I fear that doing so only tends to draw up and weaken the plants. \Vhen 
the seedlings are about a year or 18 months old, and have acquired a hE:ight of 
12 inches; they are planted out in .the forest in the sites which it is intended 
they shall permai1ently occupy~ The planting is commenced at fir~t in the 
immediate vicinity of the nursery, in cleared, well-dug circles about six feet in 

·diameter. .From the neighbourhood of these circles, brushwood and the over
hanging trees are cleared a~ay, so as to admit the light perpendicularly, while 
the ~ide-lights are somewhat excluded. The plants are thus removed from any 
drip from the trees, while they have the full advantage of rain and a considerable 
amount of sunlight. The plants in the forest accordingly look healthier and 

. hardier than do the seedlings grown under the dense shade of the thatched sheds. 
To protect the young plants from being broken by the falling limbs of trees, 
three strot;tg posts are placed over them, being tied at the top over the plant so 
as to form a cone. Considerable damage was received at first from the partiality 
of Oervus munjalc, a species of barking deer, for the tender shoots of the cinchona; 
but . this danger is now avoided by a strong palisade of barn boo being placed 
round each circle until' the tree has grown beyond the reach of this animal. 
After the ground near the nursery has been filled with plant!:!, the circles are 
made along the footpath in the forest leading to the cinchona plantation and 
from it. · Again, roads at right angles are cut through the forest, and these in 
their turn are planted. Thus, through time, the forest becomes intersected by 
footpaths cutting it almost into square patches filled with cinchona tree~. After 
the trees ~;~.re planted out, the only care they require is to be kept free from 
weeds and brushwood, to keep the paths clear, and to remove dead and over~ 
hanging branches from over the young trees. These • operations, from the 
sowing: to th~ planting out, and the tending of the trees afterwards, are all 
carried on iu each plantation by the establishment attached to it. Thus, each 
nursery and its plantation are under the charge of a European ~gardener, who 
resides at the nursery, where also the little settlement for the native .labourers is 
placed. · Each nursery ha~ been chos~n with a Yiew to there being several 
thousands of acres of forest available for the reception of the young plants, a 
method by which all expenses are diminished, while the important duties of 
supervision are efficiently discharged by the Europeaq. overseer. In the forest 
the trees grow rapidly, the internodes of the stem el<mgate, and the leaves 
become much developed in size. The shutting out of the side·lights and nearly 
all the rays of tl1e sun, except those from directly overhead, causes the plants 
to ~ecom~ drawn up and to grow rapidly in height: I do not consider this an 

·unhealthy condition, as it is the state of the tree in it~ native forests as we!l as 
of all the tree;; of a tropical forest grown under the circumstances. I have _detatled. 
At the plantation at Tjiboddas, I observed plants of Cinchona pahudzana that 
l1ad been only five or six years in the forest, and their height \.,·as about 25 or 
30 feet, with a well·developed stem devoid of branches in its lower part, and 
with the leafy head (coma of botanical descriptions) stated to be characte~istic of 
the cinchonas in their native· localities. \Vhen the tree has acquired· its full 
height, probably 60 o1· 70 feet, the trunk will become proportionally thick ; for 
when it has reached its full stature, the crown of leaves, important organs Jf 
nutrition in all plants, will continue to perform their functions under the addi-

1tional 
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tional stimulus they will receive f1·om the strong light to which they will becm~e 
exposed on attaining the average height. of the other forest tre~s .. Such. also IS 

the opinion of. the Dutch gentleman m charge. of ~b~ c~tlu.vatwn, wnh ~he 
import~ut addit.wn that the.y do not .ex~ect to obtam qum.me 1~ 1ts full proportiOn 
until the trees have acqmred their full developmen~ m thickness as well as 
stature. That will not be attained under 40 or 50 years in the case of Cinchona 
Caiisava and C. Pahudiana, and, probably, of C. micrantha, C. nitida, and 
C. lm;cifolia. Cinchona Pahudiana is the only species in Java that c?ntinues to 
bear seed, C. Calisaya having ceased to do so after the first o.ccaswn; some 
important observations have ?een made in regard t~ this process. Until very 
lately, the only plants that y1elded seed were those m the fully-cleared ground 
of the Governor General's strawberry ~arden at Tjiboddas, on the slopes of the 
active volcano, Gedeh. These plants,' from exposure to the sun and air, are 
mere leafy bushes, 10 or 1.5 feet in height, with a stem dividing at one or two 
feet from the ground into numerous branches, more in the manner of standard 
appln-trees than of the healthy young plants of the same species in the adjoining 
plantation in the forest, with their well-formed stems and definite head of leaves 
(coma of "\Veddell and other botanists). The first seed yielded by these plants 
was of excellent quality, affording a percentage of 60 or 70 seedlings •. After the 
first year, the seeds began to degenerate, and out of a recent sowing of 20,000 
seeds, only about 200 germinated. The plants are evidently all dying from the 
unnatural position in which they are placed. , The good seed that is now obtained . 
in Java is .all the produce of a healthier plant of Cinchona Pahudiana, planted 
partially in full sunshine at the-nursery of Tjineroen. It has begun to yield 
seed much too soon, for it has not yet acquired the half of its full beight. The 
untoward effects of unnatural conditions in the seed ha~ had greater influence on 
the more delicate species: C. Calisaya, a plant of it even more stunted and leafy 
than C. Pahudiana, has borne seed only once, though it continues to p1·oduce 
flowers abundantly. ·Both it and several plants of C. Pahudiana were cuvet·ed 
with flowers, and the last also with seed, during my visit to Tjiboddas and 
Tjineroen; and I was alloi.ved to take specimens from both species for the Royal 
Herbarium of Kew, as well as that of the Calcutta Botanic Gardens. 

10. Observations made on many thousand plants of Cincltona Pahudiana and 
of C. Calisaya, show that the latter species requires a lower elevation, and there-· 
fore a higher temperature, for its successful .cultivation than- the former. At. 
the plantation of Kawa Tjividii, 6,230 English feet above the sea, C. Calisaya 
grows much slower than it does at the plantation Reon Grenong, 1,030 feet 
lower : these trees, of the same age as those at that plantation, are also much 
more vigorous, under the increase of nearly four degrees on the mean annual 
temperature of the upper plantation. Dr. Junghuhn finds that 5,300 feet ought 
to be the upper limit for C. Calisaya. 

11. On my arrival in Java, Dr. DeVrij was engaged on some valuable re~ 
searches on the alkaloids in tlle various parts of a plant of 0. Pahudiana: these 
were discontinued, of course, while he was travelling with me, but they had 
advanced far enough for nie to learn the general results. He had confirmed 
DeLondre's discovery, made about 20 _)iears ago, that the roots of cinchonas 
contained a larger proportion of alkaloids than the bark. In the roots of a t1·ee 
of C. Pahudiana only two years old, there was no wood with bark formed, but 
the herbaceous stem yieldtid nine-hundredths of a grain of quinine. These im
portant discoveries induced Dr. DeVrij to propose to his Government that, 
instead .o~ waiting until the trees are fuliy developed before attempting to pro
cure qumme, an experiment should be made for the purpose of testing his dis
covery on a large scale. The -result that Dr. DeVrij expects is, that quinine in' 
considerabe quantity would be obtained from the roots of trees about three or 

• fou1· years old : such a process would necessitate the destruction of the Plants 
for the sake of their· roots; the success would depend, besides, on there· beina 
several trees which bore seed abundantly, in order to keep up the supply. 0 

12. !n concluding thi.s general a~count of wl1at I o?served in Java, I may 
stat.e tLat I was greuti:r 1mpres~ed w1th the ad~·an~age, ~n e~ery way, of having 
s? Important. an experunent d1rectly under scJenllfic supenntendence. I par
tH:ularly noticed that . where the meteorology and botany with the general 
geology of the mountams were known, there was little difficulty in aelecting 
the proper elevatio~s for the various species of cinchona, and that, from~ 
· 118, } I'! r; 3 knowledge 



206 PAPERS llELATING TO THE INTRODUCTION 

knowledge of the,habitats of the cinchona, there was no attempt made to grow 
them in such unnatural places for a shade-lovin(J' tree as cleared gardens and. at 
elevations either abov: or. below their proper li~its. If the experiment 'had all 
along been under sCientific management, all the early errors which nearly 
threatened the extinction of the cinchonas in Java would have been avoided. 

General Report on the Cultivation of the Species of Cinchona in the Neilgherries. 

It is now more than 20 years since Dr. Royle recommended the introduction 
of the cinchona into India, and in 1852 he endeavoured to carry out his own 
suggestion by sending out to Calcutta seeds of Cinchona Calisaya procured for 
him by M. \V eddell, who travelled in the cinchona forests of Bali via from 1845 
to 1847; these seeds were sown in the Botanic Gardens of Calcutta, but none 
of them germinated. In February 1853, Mr. Forttme, when on his way to 
China, brought six plants of Cinchona Oalisaya from England by the over1and 
route; these plants were sent to the Botanic Gardens of Calcutta, where one 
died soon after its arrival: the others were kept in the Botanic Gardens here 
for, more than a year afte.r their arrival, and were ultimately sent to Darjeeling, 
where they were planted in the open air, at a site considerably above what 
will prove to be the upper limit of this species in Sikkim. The introduction 
of the Peruvian-bark trees into India was also strongly recommended by 

·Dr. Falconer, while be was superintendent of the Botanic Gardens here, in a 
paper published by the Agricultural and Horticultural Society. In 1855, I 
forwarded a communication on the same subject to the }.ledical Board. The 
assurance contained in these reports, that the cinchonas would succeed in 
India, induced the Government to recommend their introduction: the Court of 
Directors gave a favourable answer to the recommendation, but no steps were 
taken to carry out the experiment until after the mutiny. 

2. In 1859 Mr. Markham, a clerk in the India Office, was appointed by Lord 
Stanley to proceed to South America, to procure plants and seeds of the best 
species of cinchona for transmission t'o India. As Mr. Markham's only qualifi-

. cation for this duty appeared to be a knowledge of the country where some of 
the cinchonas are found, acquired during travels in South America, his appoint
ment was regarded with great surprise by scientific men; and Dr. Lindley, in 
the " Gardeners' Chronicle," predicted the entire failure which ultimately 
attended Mr. Markham's efforts, founding his opinion on Mr. Markham's igno
rance of botany and science generally. A practical gardener accompanied 
1\:Ir. Markham to South America. After "an absence ,of nearly nine months, 
Mr. Markham arrived at Ootacamund with the remainder of 400 plants of 
Cinchona Calisaya originally shipped at the South American port. These plants 
were in Wardian cases, and had been brought from South( America by one of the 
West Indian line of mail steamers to Southampton,, where t~e cases were tran
shipped to the Peninsular and Oriental steamer for transport to Bombay. From 
Bombay Mr. Markham conveyed them by a ;;peci~l steamer to C~Iicut. On the 
24th December 1860, all Mr. Markham's plants at Ootacamund V'{ere reported as 
dead. Simultaneously with Mr. Markham's expedition, arrangements were made to 
obtain seeds and plants of the valuable !lpecies C. succirubra through Mr. Spruce, 
the well-known botanist, whq has now spent 12 years in South America as a bota
nical traveller and collector. 1\fr. Cross, a practical gardener, was sent out from 
England to assist Mr. Spruce, as well as to accompuny: the plants collected ?Y 
them to their destination in India. The first result of {heir efforts was the dis
patch to England and the West Indian Islands of a quantity of good seed of C . 
. succiruhra. Seed8 of Cinchona micrantha, C. nitida, and C. Peruviana, s~nt from 
Huanaco by Mr. Pritchett, an agent engaged by Mr. Markham, arnved at 
the Royal ·Gardens at Kew about the same time as those sent by M:. Seruce. 
Sir W. Hooker entrusted packets of all these species to my care, for sowmg m the 
Botanic Gardens, Calcutta, and for distribution to the .Botanic Garden at Ceylon, 
and to the gardens at Ootacamund. The seeds sown at these places germinated 
well. A large quaniity of the seeds of the four species of cine bona were also sown 
at Kew, in tbe propagating-house built expressly for them by the ~rderL of the 
Secretary of State for India. In January 1861, I brought out wtth me -from 
England two plants of Cinchona Oalisaya, for the cinclwna nursery at Ceyl~n. 
These arrived in perfect health, and have been extensively propagated. The gar
dener Cross arrived at Ootacamund on the 9th April1861, with 463 plants of 

( Cinchona 
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Cinchona succirubm procured by 1\fr. Spruce and himself. These plants were brough 
by t!Je same route as Mr. l\larkham adopted, viz:, mail steamer from Chagres tc 
Southampton and the Peninsular and Oriental Company's steamer vidSouthamptor 
to Bombay, a~d then steam.er to Calicut. Mr. 9ross had '~ith him si~ plants of Cin; 
chona Calisaya, propagated m England from ola plants whwh had existed for severa, 
years in England as curiosities, and which had been added to his stock at South· 
ampton. All his plant.s, although they had been six months in Wardian cases: 
were in such excellent health that Mr. Mel vor. was soon able to propagate them 
artificially to such a degree, that from 507 plants of C. succiruhra, the stock on 
the 9th May l 861 (463 of which were brought by Mr. Cross), there were on thE 
1st January 1862, 5,200 plants. From my own experience of the difficulties 
attending the transporting -uf so delicate plants by long sea-voyages, and espe
cially of the trying journey in the Red Sea, I am certain that 1\Ir. Cross deserves 
a large sha.re of credit for the great success that has so far attended our efforts to 
introduce the cinchonas. · 

The . plants of 0. Calisaya, C. lancifolia, and 0. Paltudiana, brought by me 
from Java,· are the last addition to the numbe1· of species and plants of cinchona 
in India. · 

3. General Condition of the Experiment in the Neilglterries.-The introd1,1ction 
of the cinchonas into India is still in the ·first stage. \Vith the exception of a 
few plants recently placed in the open-air nurseries at Neddiwattum, all the cin
chona plants in the Neilgherries are growing in the conservatories in the Govern
ment Gardens at Ootacamund, where, protected . from the vicissitudes of the 
weather, and in a recently erected house, even under the influence uf artificial 
heat, they are growing luxuriantly. Under such favourable circumstances, the 
plants recei \'e at once every condition necessary to their perfect .health that an 
almost hourly observation of their wants indicates. They have been placed under 
these circumstances for two reasons: -In the first instance, from there being no 
one in the Neilgherries who could point out the sites on those mountains best 
adapted for receiving tbe plants; and thus they were considered to be safer under 
the protection of a glass-house, and now they are retained there in order to be 
artificially l-Jropagated to the greatest possible extent: The great success that· has 
followed, and the result, compared with the early efforts of the Dutch, show that 
this is the wisest plan that could have been adopted. Tbe 463 plants of Cinchona 
succirubra brought by Mr. Cross. in April 1861, with the plants of th~s species 
raised from seed, had been multiplied on the 31st December to 5,200, and his 
six C. calisayas to 11, not one of Mr. Markham's having survived. It is hardly 
necessary to extend this report by referring to the minutire of .Mr. l\fclvor's method 
of propagating the plants, beyond stating generally that each plant, as soon as it 
has attained a sufficient size, ia artificially propagated by being " layered." In 
the recently erected prqpagating-house, where artificial heat can be applied to the 
boil by flues passir~g under the beds of earth, this process of layering will,be 
carried on at double the rate, as the layers can then be removed from the stock 
piant as soon as the smallest ro~ts appear; and on being placed in the heated soil 
these roots grow rapidly, and the newly-formed plant iEI in its turn rearly to be 
increased from every internode. In this branch of the cultivation, Mr. Me I vor 
has brought all the varied resources of liighly advanced Euglish gardening· to 
proniote the object he has in view-the obtaining the largest number of plants in 
the shortest possible time. 

. 4. Of the Sites for thf} Cinchona Plantations in the Neilgherries.-As rc-'gards 
experiments or observations on the suitable localities of the Neilgherries fo1· the 
cultivation of cinchona, we are as far from possessing thP-m now as before the intro
duction of cinchona at all. I maintain that the successful real'ing of the cinchonas 
in the greenhouses at Ootacarnund is no more a proof that the climate of the 
Neilgherries is adapted for their cultivation, than the fact that many thousands 
of seedlings, as well as cuttings, are now existing in perfect health iu tile cin
chona nursery at Kew, would lead us to expect tbat the plants will grow in the 
open air in England. The great difference that exists between the climates of 
the Sout~ American cinchona forests and the.Neilgherries ought to have received 
greater attention than it has; and in the selecting of sites, convenience of access 

, tram Ootacamund should have been made subservient to the greater consiJera,. 
tiott of climate. A few sites have been chosen on the Neilgherries for the per .. 
mauent plantations of the cinchonas, but none of them answet• tq the a9counts 
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given of the cinchona forests of South America, nor to those in which the cin
clionas succeed 1 in Java. A few remarks on the physical aspect, climate "and 
botany of the Nellgherries will allow of a comparison b.t>ing m~de with the ac~ount 
I have already given of Java, and also with the brief notice I shall add of the 
physical features of the forests of the Andes. ' 

· · · 5. Of the physical Aspect of tile Neilgherries.-The ~levated plateau of the 
Neilgher~ies has i~s central point. in about north latitude 11 deg. 30 min. ; its 
greatest breadth IS nearly 50 miles from the north-east to south-west, while in 
another direction the breadth diminishes to 20~miles. The lowest point of the 
plateau, where its steep escarpment running down to the plains commences, is 
about 6,ooo. feet. Its surface is diversified by rounded grassy hills and :B'at
bottomed valleys, the result of denudation by marine action. The luftiest of 
these hills is Dodabetta, about 8,700 feet above the level of the sea, and situated 
close to the station of Ootacamund. The bare unwooded hills and valleys, with 
trees only in the ravines and very sheltered spots, give a bleak and uninviting 
aspect to the upper region of these hills. The sides of the hills running up tn the 
cre~t of the plateau are more or less wooded throughout, but the botanical cha
racter of the forests and the size of the trees vary much on the different aspects 
of the escarpment, the contrast being greatest between the northern and southern 
slopes: . 
· · 6. Geological Structu1·e of the Neilgkerries.-(See Memoirs of the Geological 
Survey of l ndia, vol. i. part 2.) -

·The rocks of the Neilgherries consist of the varieties of gneissose rocks, com
po_sed principally of quartz, hornblende, felspar, and garnet. A few dykes of 
trap o.ccur in some parts. A good fertile but rather shallow soil, in many parts 
very stony, is. formed by the disintegration of these rocks. The best soil is 
formed in the deeper ravines that have been long covered by trees, and where 
the decayed vegetable matter forms a stratum of some depth; I frequently noticed 
good soil of great depth on the ·less abrupt slopes on the north-western and 
·western 'sides of the plateau. . · . 

7. Meteorology of the Neilgherries.-1 have been able to find no very trust
worthy observations on the temperature of any of the stations on the Neilgherries, 
and none of the hygrometric state of the atm,osphere. Mr. Mcivor spoke to me 
of the density of the atmosphere, but I fear that he must have misapplied the 
term; as barome~ric records, the index of the density of the air, are not of the 
slightest value with reference to vegetation, except when they are made for the 
purpose of determinir•g the altitudes of mou1:1tains. The climate of the Neil
gherries partakes of the nature· of that of the plains by which it is surrounded. 
Of these, the Carnatic on the east receives the shortest and irregular north
east monsoon in November and December, the Neilgherl'ies receiving a few 
passing showers in some parts, the north-eastern slope-s receiving . more than 
those further removed, while in some portions rain scarcely-falls at all during 
this monsoon. The. greater portion of Decem be~ and the whole of the months. 
of January, February, March, and Aprjlt are very dry. In ·~fay, only a few 
showers occur,. and now and then there is a day of heavy rain. The rainfall at 
Ootacamund from the 1st November to the end of May, from the average of 
seven years' observation, amounts to only 14 inches. Small as this amount is, 
in order to prevent errors, it is necessary to state that during ~even years, only 
one inch of rain fell in December, while not a drop was recorded for the three 
following months. During this period irrigation is nabs.olutely necessary in the 
coffee plantations, especially on the eastern aspect of the bills, and even in the 
Wynaad on the moist side. The south-west monsoon, commencing in June, blows 
with great violence along the western coast of India, and extends to the western 
slopes of the Neilgherries and to the Koondahs. Its greatest force is spe~t on 
the western crest of the plateau and the hills rising from it, so that comparatively 
little rain occurs towards the centre ofthe table-land, though the atmosphere is 
·very moist .. Hardly any rain passes over the Neilgherries to the Carnatic. 
Dur~ng the remain~ng five months of the year, about 2; inches ?f rain fall, 
makmg up a]most 48 inches on an average of seven years observatiOn ~t Oota
camund. We have thus the climate of the Neilgherries, as regards rainfall and 
moisture in the atmosphere, divided into two periods: a long one of comparative « 
drought with 1.3 inches of rain occurring in its two last months, with one irfch 
distributed over the other four; second, a period shorter than the previous one, 

during 
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during which rain falls with comparative regularity and abundance during five 
months, to the amount of 22 inches at Ootacamund. The temperature of the 
Neilgherries, like that of all llilly countries, varies from mere local causes. In 
a low marshy valley on a clear night in December or January, when racpation is 
excessive, I have seen the thermometer sink even to 24 Fahr., while a self
registering minimum thermometer which I had placed on the Dodabett Hill, 
nearly 1,000 feet higher, and partly shaded by trees, rec~rded only 31 degrees. 
These cold nights are followed by days of comparatively great heat, the 
thermometer rising to 60 and 61 degrees, giving a range of 37 degrees for 
the lower localities, and almost 28 degrees for the higher and drier ones. 
Through the clear atmosphere which exists at this ·dry season, the sun shines 
with great power; so great, that on one occasion my black bulb thermometer, 
placed in the full sunshine, at 11 a. rn ., rose to 1 77 degrees. The dryness of 
the air during these seven months is also very great, my hygtometers (dry and 
wet bulb thermometers) indicated 11 deg. 9 min. as the dew point. Records 
of the temperature and rain-fall at Ootacamund observed during a series of 
years are published in Mr. Smouh's edition of Dr .. Baikie's Memoir on the 
Neilgherries. These tables give a maximum temperature of 76 degrees, a 
minimum of 31 degrees, and . a mean annual temperature of 56 deg. 5 min. 
The conclusion from these data is that Ootacamund possesses a very 
equable climate~ The locality where these observation~;; were made must 
have been one of the most favourable in. Ootacamund, as I recorded much 
lower temperatures than any observed either by Dr. Baikie or Mr. Ross, and 
that too without my having chosen the coldest spot in Ootacamund. During 
the short time I remained in Ootacamund, I was able to make a very few obser~ 
vations on th~ temperature and humidity of the air, and those I succeeded in 
obtaining were most ·carefully made with good instruments. The instruments I 
had with me were two good self-registering minimum thermometers, an excel
lent thermometer by Greiner of Berlin, and a very delicate one by Newman, and 
a second less delicate one by the same well-known maker. I also used a moun
tain thermometer by Newman, graduated to fifths of a degree. This I used' as a 
black bulb thermometer. My hvgrometer was constructed from a thermometer 
by Greiner, and another by Newman. 

METEOROLOGICAL OBSERVATIONS AT OoTA.CA.MUND. 

I 

Minimum Temperature on Grass at Of the Air Of the Air ! Of the Air OftbeAir OftbeAir Humidity 

at ! at at at 
of the Air 

Ootacamund. at from Three 7 A,H. 10 A,H. I 2l'.lllo 6l'.lll. 10 P.M. Observation~. ! 

22 December 1861 
.. ! 16° Fahr. - -. - 34° 53° •5 60°•3 47° 33°•5 0°•668 

.) 

23 December {Mi,nimum 3 feet abon the} 
59 28 " ground, 24° Fahr, • • - . - - - - -. . • 

24 December • , {Minimum 3 feet above the} 26 - - I -
I 

- -ground, 140 Fabr. 

., 
.On the night of the 24th December :-Eucalypti, a few acacias from Australia, 

roses, geraniums, fuchsias, and many other soft-wooded garden plants were 
destroyed; besides soveral indigenous shrubs, such as Berberis Nepalen~is and 
Aristata and Lobelia e:rcelsa, were blackened by the frost. At an elevation 600 
feet higher than the compound, where the above observations were made the air 
felt drier and warmer, and. this was confirmed by the thermometer w'hich at 
noon stood at 60 deg., while the humidity of the atmosphere was only 0'417, or 
nearly absolutely dry. 

8. This ~hort sketch of' the cli~ate of the Neilgherries is applicable to all the 
central portions of these hills. The slopes present considerable differences 
according to their exposure; but their climates vary only in the quantity of rai~ 
that falls during the monsoon. Thus while Ootacamund receives onlv 48 inches 
of rain( or 63 inches according to some) in the year, and the average rain-fall 

~over the Neilgherries is about 90 inches, the Koondahs, which receive the full 
force of the south.west monsoon, are stated to have a rain-fall of 250 inches. 
All, however, possess the marked dry season of the year. This dryness of the 
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. air and soil would not exist if the Neilgherries were more elevated. Mountains 
covered with perpetual snow have constant so-i,rces of moisture from the amount 
of evaporation given off by the ~now as well as from the perennial streams that have 
their origin in the melting snow. 

9. Botany of the Neilgherries.-The vegetation of the Neilgherries wants 
greatly the luxuriant character of the temperate forests of the Himalaya. The 
trees above the crest of the plateau accordingly partake more of the character of 
brushwood than forest. The trees existing in the " sholas" and fillinO' up the 
ravines are rather scattered; they are generally slow-growing species, a~d appa
rently of great age~ Their trunks are short, much branched and gnarled; most 
of them are evergreens, with hard leathery smooth shining leaves, adapted for 
withstanding a dry cold climate, where extremes of heat and cold are found. 
With them, and formingthe undergrowth, there occur annuals springing up at 
the commencement of the rains, flowering soon, and fruiting bef·Jre the dry 
weather commences. With these annuals, plants with perennial roots and 

. rapid growing suc~ulent stems are mingled. In the warmer forests, such as those 
oelowthe western and north-western crests of the plateau, the forest after November 
is almost impenetrable, from the intricate way in which those dried-up stems of 
these plants are entwined. 'This state of rest indicates an· absence of that im
portant character of the South American cinchona forests mentioned by most 
travellers, and also by Mr. Markham-continuous vegetation. The period of 
rest which occurs in the vegetation of the Neilgherries is entirely owing to the 
long· continued droug~1t. ft does not occur in South America nor in Java, 
because th~se countries possess a perpetually humid climate, and it exists only 
slightly in the moist sub-tropical forests of Sikkim. The common trees of the 
N eilgherries r,holas are Michelia Nilagirica, Myristic a lrlalabarica (in forests up 
to 5,500 fee~, Cle!Jera, Gymnanthem and Gordonia obtusa, Stemonutus jaJtidus; 
one or two species of JJ1icrotropis, Photinia Notoniana; two species of Eugenia 
and Cinnamomurri. The brushwood consists of a few Aralias, Turpinia Nepa-

. lemis; Berberis Nepalensis, and B. aristata Cela.YtrinetE and Rhamnaced!, Pittos. 
porum tetrasper'll!-um, Leguminosete; one or two MelastomacaJ, Ruhiacee2, belong- ' 
ing to the genera TVendlandia, Cantlzium, Lasianthus, Cojfea, Grumelia, Psycho
tria. A few large VernonitE are also frequent; AcanthaceaJ have gregarious 
species, such as Phelobhyllum, Stenosiphonium Russellianum; several species of 
Stro'hilanthus, principally of the old section, EndopoJ.fon; Barleria, and several 
species of Thunbergia, all climbers. ·'The large Lobelia excelsa, is very abundant 
everywhere. Two species of. Vaccinia and one of Gaultheria are rather common 
shrubs. The gnarled trunks of Rhododendron arboreum distinguish it as one of 
the slowest growing of the N eilgherry trees. In warmer woods, a species of 
Calamus is common, and with it tree ferns of no great size occur, but only in 
the moistest hollows. A few epiphvtic orchids are commoi1 on the branches of 
trees in the less. elevated forests "below the crest of the range. Among the· 
species I observed at Neddiwattum were Pholidot!l bimricata, a little Bol'hophyl-. 
lum, a species of. Trias; Eria · Dal~ellii, De"'drobi'um Microchilon, with. Eria 
Mysorensis in the lower parts. A strange pellate-bulbed Dendrobium, D. Micro
button was rath~r common, closely ad pressed to the bark of the trees. The large 
luxuriant sections of Dendrobium, CymbMium and Vandas, as well as the large 
perennial terrestrial orchids of the ·moist Java forests, are entirely absent. 
Hygroscopic ferns, Lycopodia and mosses; indicatives of the dry and wet seasons 
of these mountains, covered the branches of tlJe trees. kt t~e season I was there 
they were dried and shrivelled up in all the forests I visited, except where they 

· were moistened by the spray of small cascade::;. Tremantodon Schmidii cunei
folius, Dicranum aWescens and densum; Tortula Orthodonta, Fumaria connivens; 
one or two species of Plz.ilonotis, Neckera flabellata, .lEqualifolia Arcuans, and 
parvula; !llso a moss, detected by Mr. M' 1 vor, Stereodon lvoreanus, are those 
occurring among a host of other speci~s. 

10. Any sites for the permanent cinchona plantations in such a country want, 
therefore, that important condition of a perpetually moist climate all the year 
round. 'Vith the exception of one, the sites that have been chosen are certr.inly 
the most favourable localities that could oe found iu the Neilgherries. The 
Dodabetta site E~oeems to me to be very unsuitahle, and this opinion, based first t 

on the printed reports of :Mr. Markham, Dr. M'Pherson, and 1\:Ir. M'lvor. wa~ 
quite confirmed when I visited it. Its elevation is too great for any species but 

C. ta~cifolia 
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C. lancifolia and C. rnicrantha, and for them I consider it too dry. It is situated 
behind and joins on to the ~?vernment gardens, and ?x.tends from 7,830 feet to 
7 950 feet above the sea; It IS of small extent, contammg only about 50 acres, 
a~d some acres must be deducted from this in computing the a\·ailable ground 
on account of the rock cropping out through the soil as well as the steep 
declivities of some parts. Mr. M~lvor, who seems to have chosen this locality, 
and who has recommended Government to spend :1. considerable sum of money 
in cuttin()' down the bushes and making footpaths through the wood, has evi· 
dently fo~med a very erroneous idea of its climate. Thus J\fr. M'l vor informed 
me that the rain-fal1 was 80 inches, which must be an error, as not half a mile 
off 48 inches are given· by Dr. Baikie and Mr. Ross as the rain-fall, while 
63 inches is the maximum I can find for Ootacamund, and that probably refers 
to the summit of Dodabetta, where the observatory was placed. l\fr. M'l vor 
showed me a spot in this ravbe where he told me that I would find the climate 
"perfectly moist,'' and that it was the dampest part of the shola, and so it also 
seemed to me to be, but my hygrometer indicated 15 degrees betweeu the wet 
and drv bulbs, or a humidity of only 0"417, saturation. being indicated by 1'000. 
During nearly every day in December and January the thermometer must fall 
to near I v the freezing point, for at the place indicated by Mt'. M'lvor as the 
warmest and moistest in the site, my minimum fell on the night of the 
23d December to 31 degrees, and there were many colder nights than this even 
during my short stay in the Neilgherries. I found nearly all the residents of 
Ootacamund judging of frost merely by the presence .of hoar frost. The exist· 
ence of hoar frost of course is ample proof that the thermometer has at least 
reached the freezing point, but as hoar frost is merely frozen dew depending on 
the presence of mpisture in the air, its absence does not show that a low degree 
of cold has not occurred. Accordingly, where my thermometer ·indicated 
31 degrees there was no hoar frost, although the thermometer was one degree 
below the point at which hoar frost is formed. The humidity of the air at 7 a.m. 
on the 23d in this shola was only 0'747. It is much to be regretted that no 
observations of any value were made in this ravine before choosing it as a site for 
cultivating cinchonas; it seems to have been chosen during the rainy season 
when the climate all ov·er the hills is moist. I visited the Neddiwattum site a 
few days after my arrival 'at Ootacamund, and I spent three days at the Neddi
wattum bungalow, for the purpose of examining the site more leisurely. I made 
a series of observations on the temperature and humidity of the air which show 
only such differences between those made at Ootacamund as are the result of 
the lower elevation. This forest is of considerable extent, stretching from the 
crest of the plateau at 5,800 feet to much below the open cinchona nursery in 
the centre of the forest, about 4,500 feet elevation. Some of the .trees are of 
considerable size, thpugh the majority are small both in height and thickness of 
stem, and I saw almost none above 70 feet in height. Sterculia guttata, 
Michelia Nilagiri~a and Myristica Malabarica were among the loftiest I observed. 
Th~ ve~etatiop generally p~E!~ente.? very markedly the usual characteristics of a 
regwn where the ·year Is divided mto a wet and a dry season. The forest was 
choked up by dried remains of the vigorous vegetation of the past rainy season, 
consisting principally of Strobilantltes 7Jiscosus, tuputinus, Heyneanus and allied 
species of Acanthace<l!.- The mosses and most of the ferns were dried up, and in 
a state of rest. The days were clear with bright powerful sunshine, and the 
atmosphere very dry ; the nights were cloudless, and from the great radiation, 
the cold towards mofning was always very intense; the thermometer, above 
6,000 feet, falling generally to the freezing part in open spots. The thick banks 
of mist which collected every night over the \Yynaad coffee plantations never 
ascended above 2,500 feet, and in the morning they were dissipated by the 
powerful rays ?f the sun. · 

. 11. Of the 'climate at. the ot~er per~ods of the year~ could onJy judge by 
the reports from the residents In the hills. .All agreE>d m one statement, that 
the climate becomes excessively dry in February, March, and April, and that 
compa

1
ratively no rain falls fol' five or six months, while during the four months 

from t 1e beginning of June until the end of September, the moisture is abun· 
dant. At this site above 50 acres of forest have been cleared from trees, and it 
rs further in~ended ~0 trench .this extent of land with tl~e view of preparing it 
for a plantation of cmchona Without shade. Such a procedure is. quite opposed 
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to all·v;1e know of the habits of the genus, as well as the opinion of so great an 
authority as Weddell, as well as theexperienceofthe Dutch in Java. Until we 
know that the cinchonas will succeed in tbeNeilgherries under conditions as similar 
as possible to those in which they are found in South America, such a proposed 
mode of cultivation as I have alluded to above, seems to me to be very pre
mature. Neither will there be any medium between perfect success and com
plete failure, and all the probabilities point to the latter result as the most 
probable. 

12. The following 'few, but very carefully made meteorolol'ical observations 
were noted during my visit to the Neddiwattum site:-

0 

' 

'25th Dece'mber.-Temp~rature of air at the Ned?iyvattun:i Cinchona Nursery 
at 1.30 p.m., 60 deg. 5 mm.; at 6 p.m. 53. of soilm shade, and three inches· 
below surface, 55; humidity of the· air at 1.30 p.m. 0'632. At Neddiwattum 
~ungalow, at 5,800 feet elevation, the temperature of air at 8 p.m., .53 deg. 

26th December.-At the Bungalow at 6 a.m., 34 deg. 5 min. In sheltered spot 
.under trees at 7 a.m., 40 deg;; at the open Nursery a minimum thermometer 
exposed all night, 39 deg.; at 7.30 a.m. in open air, 41 deg.; under trees, 50 deg.; 
temperature of air at Bungalow at 11 a.m., 61 deg.; humidity of the air at Bun-' 
.galow at 11 a.m., 0'596; humidity of air close to a stream in the forest adjoining 
the ~ungalow, noon, 0'708; temperature of air at Bungalow at 10.30 p.m., 47 deg. 
5 mm. 

27th December.-Temperature of air at Bungalow at 6 a.m., 35 deg.; at the 
cinchona nursery by minimum, 42 deg. Greatest daily variation observed at the 
nursery, 21 deg .. 5 min. · 

· 13. Arguing from these observations, the open cinchona nurseries at nearly . 
5,000 feet are too high for Cinchona succiruhra, but as regards temperature they 
are very suitable for Cinclwna Calisaya, C. nitida, and perhaps C. Peruviana, and 
probably one or two degrees too warm for C. micrantha and C. lancifolia. The 
other site was at the Avalanche Bungalow, but as no planting will be commenced 
there for some years, it is quite unnecessary to enter into details concerning it. 
The result of my personal observation, as well as of my inquiries, satisfied me that 
there is an abundance M localities of the above character obtainable in the Neil
gherries for the cultivation of the less temperate spe·cies of cinchona, such as 
0. succirubra,. C. Calisaya and probably C. nitida and Peruviana, as well as 
C. Pahudiana. For the temperate species, of which we now possess C. micrantha. 
and C. lancifolia, and among which C. Peruviana may require to be classed, the 
higher portions of the N eilgherries, though cold enough, are too deficier.t in 
moisture and continuous forest to allow of their being successfully cultivated. 
For such temperate species, that will almost withstand a slight fall of snow, we 
must look for a proper home in t~e moist region of Darjeeli~g, and the damp deep 
inner valleys of eastern Kumaon. Fortunately, the largest number of plants in 
the Neilgherries belong to that very valuable specioo, C. succirubra, and it is that 
species which I am certain that from necessitf, as well as choice, Mr. 1\:l'I\·or will 
be obliged to cultivate most extensively. The following short extracts, taken 
from well-known writers on the subje"t of cinchona, and from the reports of 
Messrs. Markham, Spruce, and Pritchett, will~;how the climatological requirements 
of each ~pecies :- · · · 

i4. Cinclwna succirubra, a nati\'e of the equatorial portions of the Andes, near 
Mount Chimborazo, from the line to two degrees south Yatitude. Mr. Spruce, 
who visited the forests on more than one occasion, savs that the tree is found at. 
the base of the mountain, and that some of the lands formerly occupied by this 
species are now cleared for the cultivation of sugar-cane. His observations. show 
it to be the most tropical of all the species of quiniferous cinchonas. The chmate, 
as described by Mr. Spruce, is exceedingly moist; even in July, one of the dry 
months, there was -" a great deal of mist and fog;" rudimentary lichens formed 
on the seed capsules of C. succirubra, a striking proof of the humidity of the 
weather. The elevation of the forest is 3,000 feet above the sea, and the mean 
temperature from the 19th June until the 27th September, is a small dtlcimal 
less than 68 deO', The minimum temperature observed was 59 deg. 32 min., 
and the maxim:m 80 deg. 5 min. The temperature of the earth at two feet 
under the ground, 68 deg. 5 min. Dulling the period of these observations the 

sun 
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sun is north of the line, so that probably the summer is two degree~ warmer, 
which woulrl raise the mean annual temperature to nearly 70 degrees. In a letter 
to Sir W. Hooker, dated the 20th October 1859, 1\fr. Spruce has entered fully 
into the botanv of the forests of the western slopes of the Quitenian Andes, 
where C. succi1~uhra is found, so that I am enabled to form an opinion of the 
character of the flora existing along with 0. succirubra. He says, "The Cas
carilla roja (the SpanislJ name of C. succirzebra) seems to grow best on stony 
declivities, where there is, however, a good depth of humus, and at an alti
tude of from 3,000 to 5,000 feet above the sea. The temperature is very 
much that of a summer day in London,• though towards eveniug each day 
cold mists blow down the valley from Azuay, and for five months in the year, 
from January to 1\lay, there is almost unceasing rain. To prove furthe1· the 
tropical character of C. succiruhra, several species of palm are found along with 
it. These are, two species of Phytelephus, or irony palm, a species of Carludovica, 
a species common on the Amazon ; Triplaris Surinamensis was also very abundant. 
'"In general, the arborescent vegetation seemed scanty in species and unin
teresting. There were also a few figs, and on the steep declivities there were 
patches of low forest, consisting chiefly of Clusice, Thihawdiat, and Melasto
macece. Two small Triclwmanes crept along the branches of shrubs, but terrestrial 
ferns were all but absent.'' 

From what I have observed of this species both in the Royal Gardens at 
Kew, where the seeds germinate in the propagating house with a temperature of 
78 deg. for the day, and 10 or 12 degrees colder by night, from the fact that 
none of the seedlings of this species raised in .Calcutta last March, have 
suffered in the least degree, and from the temperature of the· glass houses at 
Ootacamund, in which the species succeeds admirably, ranging from 55 deg. at 
night to 78 and 80 deg. for the maxima, I am convinced that C. succiruhra 
is a very tropical species. The nurseries at the Neddiwatturn site are therefore 
too high, as they are situated at what will prove to be the upper limit of the 
successful cultivation of this plant, and the patches of forests cleared for the 
young plants are still 500 feet higher. Mr. M'lvor has placed out in the 
Government garden at Ootacamund some plants of this species; when I sa\V them 
they were sickly, from being at least 2,500 feet above their highest limit. 

15. C. Calisaya is a lofty tree of considerable thickness of stem common in 
the forests of Bolivia and Caravaya. '\Veddell says it grows in the hottest 
forests of Caravaya and Bolivia at an elevation of 5,000 to 6,000 feet above the 
sea. His account of its habit shows that it is a shade-loving tree, and he 
believes tbat the shrubby variety C. Calisaya var. JosepMana, is merely the result 
of the exposure of some plants to the influence of bright sun-light. His remarks 
ou this subject are worth translating, especially as Mr. Markham in his extracts 
from Weddell's book has omitted them. He says-" I have for long thought 
that this variet_}) might constitute a distinct sp.ecies, but a more attentive and 
complete study in its native place has convinced me that it is nothin''' but a 
peculiar form of the type C."Catisp,ya, to which I have referred it. I hav~ at the 
same time little doubt_ but that the districts which it now occupies were formerly 
covered with forest, and which having been destroyed, doubtless by conflagration, 
tbis plant has assumed a shrubby tortn, resembling .in this mauy other plants 
of Brazi_l, ":hich may be observed having a different proportion, accordin.g as 
they exist m the plains or the forest. Acc01·dingly, it is probable, that the 
cuitivation of quini~ ti'ees will not succeed unless we apply to them the COil

clition~ necessary for the plants to raise themselves. It will be necessary alway.:; 
for th.ls re.ason that they should ~ave the soci~ty of other trees growing a little 
more rapidly than themselves, In order to aff.Jrd a salutary shacle aurin()' the 
:flrst years of their existence.'' See Weddell's Histoire Naturelle des Quin-
quinas, p. 32. -

:Mr. :Markham, in his report, is not very explicit in his remarks about the 
climate of the Cinchona Calisaya districts. A spot where this species gTe1v 
abundantly was 5,422 feet above the sea, and at a nearly similar heig-ht the 
lowef.t temperature observed was 53 degrees and the highest 67 degrees. This 
was m May, corresponding in season to our nronth of November, and at five 

degrees. 

uS. 
* Mean temperature of a day in July in London is about 68 or 70 degre~s. 
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degrees furt~1er from the equator than ~otaca~und. Even Neddiwattum, only 
5,000 !eet, IS far too cold evet;t for this species, and probably much too· dry, 
accordmg to the data of the chmate of the Caravayan forests furnished by Mr. 
Markham, who states that the rains last for nine months. 

16. I have a. number of statements concerning the cinchona forests of South 
:America, all of which describe the abundant moisture the trees delight in. It 
··'~ould extend, t~is 1:epox:t too ~uch to classify them under the vari~us species we 
have under cultivation. To c1te two of them, Weddell says of C. mzcrantha-" It 
grows in the shady moist woods of the mountain ;" and again, " of all the 
cinchonas which I have studied in the living state, C. micrantha is the one which 
delights most in humid places. In the provinces of ·carabaya I have met with 
it close· to torrents. Under these circumstances, the leaves acquire a larger 
development there than th~y do in drier places." 

· 17. Of Cinchona lancifolia, the same author says-'' According to Humboldt, 
·C. lancifolia extends high up the mountains ; the upper limit of its zone is 
below 9,500 feet. The individuals which grow at this elevation are exposed 
·during the cold nights to a temperature near 32° :Fahrenheit." Karsten, writing 
generally of the best species of cinchona, says-" The scrobiculate-leaved 
cinchon!l, rich in alkaloids, inhabits the misty region qf the Andes~ where, in 
the nine months' rainy season, the constant rain is only interrupted in the day 
by interchanging sun rays and fog clouds; whilst in the season corre?ponding 
with winter, cold nights, in which the temperature sinks,. and the dark azure 
sky is lighted by the glittering brilliancy of innumerable stars, follow days in 
which the rays of the sun, warming the atmosphere to 76 degrees, now and then 
penetrate tl;te thick fog which lies almost constantly on the damp foliage of the 
forest. . The average temperature of this region is from 53 degrees to 55 degrees 
Fahrenheit." . 

" The less healing, generally large-leaved, unscrobiculate cinchona, occupying 
a more ·extensive district, and living in some measure in common with the 
Ladenbergia genus, is more rarely refreshed by falling showers and rising fogs 
in the, dry season, when it has to bear a temperature rif;ing to 96 degrees, 
whilst iri winter it falls ~o 40 degrees of heat in the morning, and rain generally 
follows the sunny morning hours, from midday to midnight only." 
· The cinchona,* with the small fruit, scrobiculate. leaves, and rich. in alkaloids, 

is confined to 11 degrees north and south of the centre point o( the district of 
Loxa. It descends only to a height of 6,500 feet above the sea, _from the cold 
summits of the mostly sno"·-:-capped mountains, where it sometimes reaches the 
upper limits of the growth of trees, i.e. 11,500 English feet. 

18. Mr. Pritchett, referring to the forests of Huanaco, wl1.ere Cinclzona nitida, 
C. micrantha, and C. Peruviana are found, says-" On the· fore~t side the vapour 
and cloud are continually bathing the woods, which seem at tliis spot to be the 
perpetual focus for the converging clouds. At on~ time, a raging tempest of 
rain and wind·;. at another, the calm, tranquil, leaden atmosphere of chilling 
cloud and fog." .· · . : · . 

'~·Although it was then about the middle of the dry season, heavy soaking 
rains were still falling from day to day. To'!ards t~e latter part ?f July the 
weathe-r broke up, and the sun began. to make ImpressiOn on the sohd ba~ks of 
clouds tliat :filled the valleys. Though clouds ~ere .the pre\·alent V~Sltants 
during this so-called dry season, there were occasiOns dnrtng some portiOns of 
the day when the sun unv~iled, and even pene~r~ted to the very underwood of 
the forest .• But even to the last day of my remammg here, when we had near!y 
a fortnight's fine weather, :with only an o~casi?nal shower, the tracks were still 
deep with mud, and only 1n the exposed situatiOnS could the mud be found less 
than ankle-deep.'' "The climate of these districts is essentially moist and warm." 

19. I am indebted to Mr. M'lvor for the following tabular statement 
of the number of species and plants of cinchona in the NeiJgherries on the . 
31st December 1861 :-· • 

REl'ORT 

• C. micrantha, Ring et Paron. 
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REPORT on the Number and Condition of the .Cinchona Plants in the Government Gardens at 
Ootacamund'and Neddiwuttum on the 31st December 1861. 

1. Cinchona succirubra 
2. Cinchona Calisaya 
a. Cinchona lancifolia 
4. Cinchona nitida -

NAMES. 

5. Cinchona sp. without name -
6. Cinchona micrantha -
7. Cinchona Peruviana • - -

, s. Cinchona Pahudiana of Howard 

ToTAL NumberofPlants 

Number 
of Plants. 

5,200 
59 
4· 

1,050 
314 

1,497 
64' 

425 

8,613 

(signed) 

Value Jler lb. of dry 
· bark in the. London 

market. 

'· d. $. d. 
26to89 
2 10 to 5 · o 
1 8 to 2 10 
18to29 
1 s to 2 10 
1 8 to 2 9 
1 8 to 2 10 
No value. 

W. M'lvor. 

The plants brought by me from Ootacamund require .to be ded?cted f:om this 
statement to give the actual number of plants that were m the Ne1lghernes when 
I left on 4th January. 

20. The followinO' statement gives the number of cinchona plants in the· 
Botanic Gardens, c:lcutta, on the 1st February, arranged according to the species 
and under sources whence I obtained them. The plants are in very good health, 
and Cinchonasuccirubra, C. Calisaya and C.Pahudiana are growing most vigour
ously, and seeds· C. Pahudiana are coming up daily :-

TABLE 'showing the Number of each Species of Cinchona in the Botanic Gardens, Calcutta, on 
· the 19th January 1862. 

.From 
Raised in 

N arne of Species. Botanic Gardens, From Java. Total. · Ootacamund. Calcutta. 4 
----------

C. succirubra, Pav. - - . 87 4 . - - 91 
C. Calli:aya, W edd. ;. . - . - . . - - 6 6 
C. nitida, R.' et P. - - . 56 11 . - - 67 
C. micrantha, R. et P. - . 43 13 - . - M 
C. Peruviana, Rowd. - . 4 

- \ 

1 - - . 5 
C. Pahudiana, Howd. I - - - - - - 59 59 -
C. sp. Ignot . . •j - . 3 2 - - - 5 

" 
0 -- - --

'193 31 65 
,.. I t 

G:aun ToTAL -of Plants of Cinchona in the Botanic Gardens, Calcutta - - 289 

• 
21: I would recommend the following plan as the best that could be pursu-ed 

with the view of introducing the cinchona into the mountain ranges of the Bengal 
Preside~cy. · , 
· By my possessing plants of all th~ species of cinchona that have as yet been 
introduced into India and Java, the experiment is in reality a year in advance of 
the time when I obtained permission to commence the cultivation in the 1\:hasia 
hills. I then intended to commence operations with only Cinchona Calisaya, C. 
succirubra and C. Palludiana, of all of which I had specimens, and I had then no· 
hope· 9f obtaining the large supply of the other three species which I have since 
then received. If I should have obtained these additional species next year, I 
would then have recommended the extension of the cultivation to the Darjeeling 
ranges. This l consider must be done this year, in preference to commencina in 
the Khas~a hills, where sites for the temp~rate t5pecies cannot be found. I wo~ld 
therefore request permission, under the orders of the Government of India, to 

• pro.~eed with all the cincho~a plants to Darjeeling, immediately alter the expira
tion of my duties as professor of botany and examiner in medicine in the .middle 
of :March. It will be necessary to secure the services of a Europ~ano gardener or 

118. 'D D 4 ,overseer, 
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overseer, to remain in, ci1arge of the cinchona nursery at Darjeeling, anu to act 
under my orders. I would instruct such a person in all the details of propagating, 
as practised so successfully by Mr. M'lvor, and also in such parts of the Dutch 
system as seem to me worthy of imitation. I should further cornmtnce at once , 
to prepare to test the value of Dr. DeVrij's suggestion, by allowing a sufficient 
number of seedlings of C. Pa~udiana to grow rapidly in a warm site, with the 
intention of destroyiug them after three years for the sake of their roots. This 
I shall be able to do as I possess about 400,000 seeds of C. Pahudiana. One of 
my first steps at Darjeeling would be to obtain at least 1,000 acres of suitable 
land on the lower and outer ranges of Darjeeling. After selecting such a spot, a 
house would require to· be built for the accommodation of the European gardener, • 
also a propagating house after the model of the last one built at Ootacamund, 
expressly for the propagation of cinchona, a plan of which I possess, also a hut 
for two or three native gardeners from the Botanic Gardens, Calcutta. If such 
a plan should be sanctioned, I can safely promise that after 12 months there will 
be cinchona plants enough in Darjeeling to commence a nursery for the more 
tropical species in the Khasia hills, besides supplying the Dutch next November 
with the plants promised to them. With the assistance of a propagating house, 
Cinchona succiruhra will be increased in 10 months by 500 per cent., while with
out such aid, perhaps an increase of only 20 per cent. will be the result. The 
.larger the scale on which this cultivation is commenced, the greater will be the 
return, and the sooner the yield of quinine. The aim ou~ht to be to throw the 
greatest quantity of quinine into use in the shortest space of tii:ne possible. This 
can only be effected by taking full advantage of the h~gh state of perfection to 
which Ei1glish gardeners have carried artificial propagation until we possess seed
bearing trees, and by the scientific superintendence of the whole experiment, 
·and most especially of the selection of sites for each species. If this plan is 
sanctioned, I would soJicit that the fol1owing estimate of the probable expendi
ture for the next year be favourably considered, and further that I may be 
allowed to engage the services of a European gardener without dday. For such 
a person a salary of.150 rupees a month, and a dwelling house (or an equivalent 
until a house could be buil~,) would be sufficient for the first year, but to secur~ 
a good and trustwo~thy man, it will be necessary to promise an increase to 200 
rupees a month after tqe first year:-

APPRO:X:IMATE EsTIMATE for the Expenditure of the pr?posed Cine~ on a Plantation in the 
· Bengal Presidency for the Year commencmg lst Apnl 1862. 

Salary of one European gardener at 150 rupees per men~em -
Two native gardeners at 14 and 12 rupees each per mensem -
15 coolies at 6 rupees each per mensem ... - - ( -
My travelling expenses to and from Darjeeling 1 

Travelling expenses uf the gardener to Da.rjeeling • - -
Transport to Darjeeling from Calcutta 14 Wardian cases con-

taining cinchona plants . - -
·Travelling expenses of two native gardeners from Calcutta to 

Darjeeling - - - - .. - - .. 
Building a propagating house, with apparatus for beating the 

house, as per detailed estimate and plan - -.. - -.. 

Rs. a. p. 
1,800 

312 
900 
500 
200 .- -

300 -

50 -

2,500 

Total - - R1. 6,562 - -

lo per cent. on the total amount to allow for contingencies 656 4 ----
GRAND ToTAL - ·- - Rs. 7,218 4 -

:signed) Thomas .Anderson. 
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From W. G. Mclvm·, Esq., Superintendent Government Chinchona Plantations, 
NeiJgherries, to J.D. Sim, Esq., Secretary to Government, Revenue Department, 
Fort St. George, Ootacamund, 9 May 1862. 

Si~ _. · · 
I HAVE the honour to.acknowledge the receipt of the Order of Government of 

the aoth April1862, No. 931, directing me to submit any obsen·ation I may wish 
to offer on Dr: Anderson's report to the Supreme Government, dated the 11th 
February 1862. · 

2. The successful cultivations of chinchona in India is a subject of such vast 
importance, that the Government will, I trust, excuse the candour and detail with 
which I proceed to discuss the merits of the report, as it is most important that _ 
all facts connected with this experiment be fairly and plainly represented, so that 
they may be understood~ and duly appreciated by Government. 

3. From a careful perusal of the report, the unfair manner in which the con~ 
dition and prospects of our experiment is depreciated, combined with the dis
paragement of the great success and exertions of :Mr. l\Iarkham, and the various 
discrepancies which the evasion of these facts necessitate, renders the object and 
meaning of the report difficult to be understood. Although the time which has 
elapsed since the report was written is comparatively shor:t, nevertheless it has 
been sufficient to place Dr. Anderson in the position of offering arguments and 
opinions against developed facts, as our .Plants in the open air have now passed 
through the whole of thic; unusually dry and cold season, not only without injury, 
but they have, during the whole time, preserved the finest possible state of health, 
many hundreds of them having made shoots in this ~o-called fatal season of from 
9 to 12 inches. · 

4. It is endeavoured to be shown, at page 4, paragraph 8, of the report under 
review, that our plants on the Neilgherries, from being artificially propagated, 
cannot bear the risks of a long journey; or, in other words, that they are more 
delicate than the Java seedlings, which Dr. Anderson had frequently seen " die 
after only touching the leaves on one occasion.'' Our young plants are subjected 
to as much handling as ordinary forest trees in an English nursery, and that they 
are better suited to bear a journey, is established by the results described by Dr. 
Anderson. who, in the first instance, states that "of those I brought the short 
journey from the Neilgherries to this, I lost nearly 10 per cent., while the plants 
from Java, which were seedlings, can hardly be said to have suffered at all." But 
this is an exaggeration of the losses with our plants, as at paragraph 4, Dr. An
derson informs us thal "about 13 plants, out of 204, the entire number received, 
have been seriou&ly damaged; the remainder, in the present genial climate of 
Calcutta, have quite recoveretl, and are as healthy as they were at Ootacamund." 
And again, at page 25, paragraph 20, Dr. Anderson states thtj.t '193 of the plants 
from Ootacamund were "growing most vigorously" on the 11th February, 1862; 
it thus appears that the loss of the plants from Ootacamund was less than o§ per 
cm~t. The number of plants which Dr. Anderson delivered at Ootacamund, com
pared with those which he retained in the Calcutta Botanical Garden, and the 
number he originally received from Java, shows that the loss in tt·ansit of the Java. 
plant!:4 was fully threatimes as ~puch as the loss sustained on the plants he took 
from Ootacamund. 

5. Another instance of extraordinary disparagement occurs at page 14, para
graph 4. where Dr. Anderson states," I maintain that the successful rearing of the 
cinchonas in the greenhouses at Ootacamund is no more a proof that the climate 
of theN eilgherries is adapted for their cultivation than the fact that many thousands 
of seedlings, as well as cuttings, are now existing in perfect health in the chinchona 
nursery at Kew, would lead us to e!pect that the plants will grow in the open air 
in England." This sentE:nce conveys, as Dr. Anderson must be well aware, the 
most t!rroneoue, impression that can possibly be conceived, because in England 
the difference between summer and winter precludes the possibility of (!hinchonas 
over being grown there ; but how different is this climate, our extreme variation 
between summer and W!nter, taken from the observation of T. G. Taylor, Esq., 
made at Dodabetta, for 10 years, shows the extreme variation of temperature 

118. ' E E • here 
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here to be 25'25 , degrees ; the vari~tion in England in usual seasons is 43•7 
degrees, and in severe winters frequently 80 degrees. Dr. Anderson was here in 
the depth of the most severe winte;r we have had for 25 years, and the greatest_ 
cold that has ever been registered on the Neilgherries occurred at that time; ye.t, 
notwithstanding, Dr. Anderson saw hundreds of plants turned out daily into the 

'· nurseries in the open air at N eddivattum, without sustaining the slightest damaO'e. 
Moreover, Dr. Anderson also saw six plants of different species, which had b:eu 
placed out in September last in a cleared spot in the highest aud coldest part of 
the Neddiyattum site, which, at the time he saw them (December). all the species 
were in the finest possibl~ state of health, although they had then pdssed through 
the coldest part of the ~eason. · _ 

6. Dr. Anderson, in page 13, paragraph 3, shows that he was quite conversant 
with the object of our plants being placed in the glass-houses,• ~nd states this to 
be ''the wisest plan that could have been adopted," and it is unaccountable why 
tl1is advantageous system of cultivation should have been in the very next para
graph converted in. to the' means to impress upon the Government the very erroneous 
idea that the climate of the Neilgherries is as unsuited to the cttltivation of cin
chonas as the-climate, of England. I cannot pass over without remarking the 
rather confusing discrepancies in the report with reference to the sites. At page a, 
paragraph 5, Dr. Anderson states~ that "all the sites that Mr. M'lvor had selected 
were carefully visited; their geology, meteorology, and botany, examined, and 
their characteristics noted." And again, at page 14, paragraph 3, while speaking 
of our plants, 'Dr. Anderson states, ''they have been placed unrler these circum
stances for· two . reasons--in the first instance, from there being no one in the 
Neilgherries who could point out the sites on those mountains best adapted for 
receiving the plants, and thus they were considered to be safer uniier the protec
tion of a glass. house.'' And again., at page 14, paragraph 4, "the great difference 
tbat ·exists between the climates of the' South American chinchona forests and the 
Neilgherries ought to have received greater attention than it has, and in the 
selecting of sites convenience of access· from Ootacamund should have been made 
subservient ·to the greater consideration of climate." Also iD: page)9, paragraph 
1 o, "with t11e exception of one, the sites that have been chosen are certainly the 
most favourable localities that could be found in the Neilgherries." I ~ubmit 
that the information :which Dr. Anderson possessed did not justify the remarks 
above quoted, as Dr. Anderson was aware that all the sites were either selected or 
approved by gentlemen who had visited the chinchona forest of South America, 
and made a careful comparison of our climate with that of the chinchona regions 
of the Andes. And on reflection Dr. Anderson must admit that this gave their 
opinions infinitely greater weight than his own, which was necessarily fotmed on 
descriptions he had read of the climate of the Andes, f!S Dr. Anderson never 
visited the chinchona regions; and he cannot hold that reading a description of 
a s.uhject can convey a more coiTect conviction than personal observations and 
experience. 'Ve all know how liable we are to .misconceive and misapply a fact 
we have read ·or heard described, and that Dr. Anderson is n'ot beyond the 
liability of falling into this error is illustrated at page 22, paragraph 14, of his 
report, where he quotes what 1\Ir. Spesce describes as the seriously damaging 
effect of wet weather· on the plants to b~ a condition highly favourable and 
necessary for their development. It is plain to the most ordinary reader that 
Mr. Spence, from page 2 to 4 of his report of the 12th October 1860, speaks of 
the unusually damp season on the Andes as being likelycto frustrate his under
takings, which, in his own words, was only rendered successful when, "towards 
the end CJf July, the weather took up, and in a few sunny days the capsules made 
visible advances .towards maturity." Any one reading the severe losses of 18.60, 

owmg 

* Mr. Mcivor to Secretary to Government, 9th }lay 1861, No. 59, paragraph 11 :-"The 
plants. brought out by Mr. Cross have been transplanted in our glass-houses, and are now fu.vour· 
ably progressing in the process technically termed' hardening off.' By this process they "'ill in 
a few weeks be able to bear exposure without injury, and although they could then be tran.splanted 
in theN eddivattum site without the loss of a single plant, I would consider Jt very unadvisable to put 
them there, because a few plants put (JUt into an immense f.> rest swarming with wild animals would 
be liable to be entirely destroyed in one night, however well they may be fenced. Moreover, it U! 
of the 11;tmost importance that all the original plants be retained here, as this would greatly facili
tate the1r propagation, and give us a stock of plants in 14 or 15 months, which otherwise could not 
be had for many years." 

• 
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owing to the wet harvest, would not have fallan into a more serious error had 
he conceived that a wet harvest was highly beneficial, by c~using the crops of 
grain to grow and rot in the ear. 

7. Dr. Anderson endeavours to -depreciate Mr. :Markham's success and 
exertions to an extent which the facts of the case do not justify; with ~eference 
to the charge set forth of this· gentleman's '(jgnorance of botany and science 
generally," the result of Mr. Markham's expedition entirely rejects. The cin
chona seeds which Dr. Anderson himself brought. to India were the produce of 
Mr. Markham's expedition, many hundreds of plants in Ceylon and Jamaica are 
the produce of the same ; and we DOW on the N eilgherries possess upwards of 
30,000 plants of nine of the most valuable species of .chinchona,* all the result of 
Mr. Markham's exertions. In short, the success has been such as never "before 
to be equalled by any endeavour' on record to import plants; and, are we to 
believe this success to be the result of chance, directed by ignorance 1 Dr. 
Anderson might have been consistent, and instead of taking all the credit of con
veyiog the plants from Java, to himself, he should have ~onferred it on the native 
gardener who accompanied him. Not only was 1\fr. Markham qualified to carry 
the importation of the plants with whi9h he was entrusted to its present succes~
ful issue, but that gentlemen gave much further proof of his ability by affording 
such information· and observations as has secured the successful management of 
the plants after their introduction. The correctness of this is now well estab· 
lished, for those who have attended to Mr. Markham's observations on the 
management of the plants have met· with great success: while those who have 
either neglected or despised his theory, have met with comparative failure ; and 
this indeed is the case with Dr. Anderson, who raised from Mr. :Markham's seeds 
in the early part of last year, "about 80 seedlings," and the table given at 
paragraph 20 of his report, shows that these had decreased on the 11th February 
last to 31. 

8. At page 11, paragraph 12, Dr. Anderson observes that" in concluding this 
general account of what I observed in Java, I may state that I was greatly 
impressed with the advantage in every way of having so important an experi
ment directly under scientific superintendence." It is difficult to traE:e the facts 
which made this impression on Dr. Anderson's mind; none capable of doing so 
are described in his report, nor are they to be found in the results of the Java 
experiment; but the contrary, for we find that the scientific gentlemen in charge 
of the operations in Java (perhaps thr.,ugh ignorance, or perhaps because the 
plant was hardy and grew rapidly) cultivated to a large extent, and at great cost 
an entirely W?rthless species of chinchona, to which they h~d erroD:eously 
attached the name of a valuable sort'; these gentlemen were unable to discover 
their error, and unwilling to admit it when first pointed out; but now the fact 
has been indisputaqly established by the examination and analysis of Mr. 
Howard, both of specimens and bark from the Java plant, and also of the same 
species from its natural locality on the Andes. _Again referring to paragraph .2 
of Dr. Anderson's report, it., appears Dr. Junghuhn has, in another instance, 
erroneously aitached the name of'O. succirubra to ano~her worthless sort. Even 
in India we have examples of folly of this sort, .which exceeds· that of Java. An 

• eminent 

* LxsT of the Number and Species of Chinchona Plants in Cultivation on the Neilgherries, on 
the 30th April1862. 

I -.. 
Number 

Value in the 

Botanical Namee. Commercial Name<~. of 
London Mark.et, 

RI:XAau. 
Plante. per lb. 

• of dry Bark. 

8. d. '· d. ' 

1, Chinchona euccirubra - - Red bark - . . 14,450 2 6 to 8 9 All in fine health. 
2. Ditto • Calieaya • • Yellow bark - . 237 2 10 to 7 - Do. do • 
3. C. Condaminea Var, Uritusinga Originalloxa bark . 1 2 10 to 7 - Unhealthy. 
4. C.Condaminea Var,Cbahaurgu~ra Ruety crown bark • - 8,000 2 10 to 7 - All in tine health. 
5. C. Condaminea Var, Creepilla • Fine crown bark . - 105 • 2 10 to 6 - Do, do • 
6. p, lancifolia. from Java - . Crown bark • . - 1 1 8 to 2 10 Unhealthy, affected by fungi, 
7. C. ,itida - • • . Genuine grey bark - 2,922 1 8 to 2 9 All in fine health. 
8. C. Specie" without name • . Fine grey bark - - 1,211 1 8 to 2 10 Do. do. 
9. C. micrantba . - - Greybark • . - 3,786 1 8 to 2 9 Do. do •. 

10. C. Peruviana - - Finest grey bark - - 357 1 8 to 2 10 Do. do. •u. Pahudiana from Java .. - Unknown • . - 425 Worthless. -
ToTAL No. ofPiantl .. - - 31,495 . 
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eminent medical gentleman of the Bombay service attached the name of 
C. suc~irubra to the wild Brinj~l or So~anum gigan.t~um, and so successfully, 
that the Governor of that pronnce was mduced to VISit, and to express himself 
highly gratified by the appearance of the young Brinjal plantation· which the 
medical gentleman in charge had honoured by the designation of C. succiruhra. 
Bnt it cannot be facts of this nature in which the advantage of scientific 
superintendence was made plain to Dr. Anderson. It is true that at page 11, 
paragraph 11, an" important" disco,·ery of D~. De Vrij is detailed, namely, that 
. "in the roots of a tree of C. Pahudiana, only two years old, there was no wood 
. with bark' formed, but the herbaceous stem yielded nine hundredths of a grain of 
'quinine," or a quantity·so infinitely small that it cannot be comprehended: 
.480 grains make one· ounce, this gives 5,330 trees to produce an ounce of 
quinine; at 25 feet apart, the distance the plants are placed in Java, this number 
·wm cover upwards of 60 acres. Dr. Junghuhn estimates the cost of "labour 
alo:;;e,'-' for transplanting each plat}.t from the seed bed to the forest, at one florin; 
this makes the cost of the quinine 5,330 florins --per ounce, or 533!.; and this 
does not inchide grubbing up the roots, tendjng the plants for two years, &c., 
which would increase the cost to at least double, or 1,000 l. per ounce, and "these 
important discoveries " Dr. Anderson proposes to "commence at once to prepare 
to test." Surely, to the mind of every man the value of this discovery is plain, 
except indeed it be not so to· the scientific man, who views his subjects from a 
lofty eminence, and disdains to think for a momeut of its practical value. 

9. In operations of this sort a correct knowledge of the science of horticulture 
is very necessary, ;and when combined \dth the knowledge of the practice also,. 
together with the powers of correct reasoning, its advantages are enormous. It 
enables us to receive all theories with doubt when opposed to the laws which 
govern vegetable life. It points out to us our own shortcomings, and suggests 
the means of improvement. When matters go wrong it enables us to trace 
the true cause a:rid apply proper remedy. But we have no record of the success 
of science, combined with practical ignorance, in tt1is form:, alas ! science has 
ruined hundreds of men possessed. of great energy and talent: 

10. It was to be expected that the chinchonas on their introduction to India 
would have to struggle against the wildest theories, in the most conflicting 
opinions, with reference to their cultivations ; as in all ages newly imported 
plants of great value have suffered more or less from this cause, and from .the 
beginning I have been anxious to mitigate this to such a degree as not seriously 
to retard our progress, notwithstanding we have suffered to some extent, and may 
still suffer. I would therefore most respectfully submit for the consideration of 
Government the desirableness of giving us time to develope our results prior 
to gentlemen being deputed to report on the position of cur experiment. For 
unless the gentlemen so commissioned have themselves gaine<J greater results in 
the culti\:ation of the plants than we have, together with long experience of our 
climate, their .reports can only confuse and ~mbahass the Gov:er.nment; while 
they are discouraging to those intrusted with the responsible and arduous duty 
of bringing the experiment to a successful issue. I may mention that had a com .. 
mission· been deputed to visit and report-on the prospects of the chinchona experi
ment in Java, so recently after their commencement, as Dr. Anderson was deputed 
to the Neilgheries after the beginning of. our operations, only two sickly plants 
would have been found in that island. That the reports c,are perplexmg to the 
Government has been well established by the matter laia before them by Dr. 
Macpherson, who-persuaded Government that chinchona plants could not he grown, 
or seeds :faised in our glass-houses at Ootacamund. It has long ago been admitted 
by all parties, that we have grown our cinchonas in the glass-houses with ·une-
qualled success; and in a few months I hesitate not to state that all p<lrties will 
be compelled to admit that our cultivation in the open air is equally successful. 

11. In experiments of this sort the preliminary Qperations are the most diffi
cult to accomplish~ b~cause every day adds to our experience and knowledge of 
the nature of the plants. Our success in the preliminary operations is,indis
putable,_ and it is mere trifling to argue that we will fail in the future stages; 
for if we were successful when we possessed only a slight knowledge of the natur~ 
of the plants, it is only reasonable to expect that we will be more snccessful when 
our knowledge ~ecomes perfected by lung observation and practical experience. 

12. The remarks on the climatological characters of the sites on the Neil-
, gherries, 

( ( . 
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crherries described from paragraphs 10 to 14 of Dr. Anderson's Report, are ca1-
~u1ated 'to give a very en·oneous impression of the climate. The only perfect 
meteoroloo-ical table for a whole year in my possession is that recorded at the 
Governme~t Observatory, Dodabetta (the highest point on the Neilgherries}, and 
published iu the report of T. G. Taylor, Esq., H. C. Astronomer, dated Madras 
Observatory, 15th February 1848. ~ The extracts at foot* are taken from this 
record, and entirely contradict the impression conveyed by Dr. Anderson. The 
variation of 'our climate is, as it indeed must be from our position near the 
equator, very little, the lowest temperature registered during the year being 
40 decrrees, while the highest was 67 degrees. I may observe that the mean 
tempe~ature of the Dodabetta site is about 2~ degrees warmer than the summit. 
of Dodabetta, and the Neddivattam plantation at its upper limits is about five 
degrees warmer, whiJ~ its lower limits is about 15 degrees warmer. Dr. Anderson 
selected for his observations a .land-locked hollow, or the coldest part that could 
have been found in Ootacamunrl, and this is evident from his own report, as we 
are told in paragraph 7, that" on the night of the 24th December, eencalypti, a 
few accacias from Australia, roses, geranium, fuchsias, and many other soft
wooded garden plants, were destroyed ; besides several indigenous shrubs, such 
as berberies, nepalensis and aristata and lobelia, excelsa, were blackened by 
frost." The plants which Dr. Anderson states to have been killed formed the 
principal growth· all over the Neilgherries; so it must have been in some pecu
liar locality where Dr. Anderson observed the facts he describes. Dr. Anderson 

· has been very unhappy in the selection of the facts he uses to impress us with "' 
an idea of the aridity of this climate. Referring to the dry season, he states that 
''during this period irrigation is absolutely necessary in the coffee plantations, 
especially on the eastern aspect of the hills, and even in the 'Vainad on the 
moist side." There is not a coffee plantation either on the Neilgherries or in 
the Wainad irrigated. His description of the botany also conveys an erroneous 
impression, as we_ have no plants in these forests with perennial roots and rapidly 
growing succulent stems "springing up at the commencement of the rains," 
fruiting and dying before the dry weather. The dried-up stems to which Dr. 
Anderson alludes being the st~ms of endopogon, barberia, and strobilanthus ; 
these are plants which grow from five to seven years before flowering, and imme
diately they have flower and produce seed they die away; and this happened to 
be the case with many of the species last year, their dead stems filling the jungles 
at the time of Dr. Andt:rson's visit. 'Vith this tribe of plants Dr. Anderson is 
well acquainted botanically, but he would seem not to have studied their 
habits of growth. · ' . ' 

13. With reference to our proposed plan of cultivating the chinchonas in the 
open ground without the . shade of living tree!', is a plan not opposed to the 
opinions of the greal authorities on chinchona cultivation; nor is it, as Dr. 
Anderson states, 'Opposed to the opinion of Dr. Weddell.t But it is certainly 

· · , opposed 
• 
. Fall Lowest Highest 

* ·1\IONTHS. of Temperature Teml?erature , 
Rain. Registered. RegiStered. 

• lnclw• • Jfin. .Afax. 

January 
, - - 1"2 40•0. 62"8 - - -

February - - - - - 7'43 41•2 61'0 
March • - - - - - 3"61 43"5 67"11 
April - - - - . - 19"80 40•0 66"0. 
1\iay - - - .. - - 4."86 46•3 65"8 
June - . - ·- - . 4•55 44'0 60"0 
July . - - - - . 7'41 H·s 59"0 
August • - - . - - 9'32 ·U·5 59"1 
September - - - - - 7•52 41'8 59'0 
October - - - - - 12•49 42'8 58'8 
November - ... - - - 11'85 42•9 58'8 
December - -. . . . 12•28 41•0 60'4 ------TOTAL- - - Incites 102'14 42'47 61•35 

f t ".1 h~''.e :o doubt tha~ the Indian pla:-.tations will amply compensate the trouble 'and expense 
o mamtalmn.,. them. With respect to ~onducting them we have as yet little or no· experience. 
T~e on.ly reason I can adduce tor plantu!g the young chinchona trees unuer the protection of a 

11 ~. • E E 3 
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opposed to the practice of the Dutch in Java; and I have explained in detail 
the ·reasons and necessity for this mode of cultivation in my letter to Government 
of the ~oth- January last. That the Dutch in' Java ha,·e grown a worthless 
species under dense shade is no argument why we should cultivate the valuable 
species under similar conditions; but the contrary, as they have failed in the 
cultivation of the only valuable species they possess, namely, C. Calisaya. It is 
proverbial ''that ill weeds grow apace,'' under the most adverse circumstances 
they cam be placed .in; and so exists the C. Pahudiana in Java under its adverse 
conditions. My own experience in the cultivation of chinchonas has been short, 
still it is sufficient to enable me to state that we will meet with o-reat success in 

. 0 

open cultivation. ·The observations and facts on which this opinion is formed will 
be detailed at length in my· annual report, which I trust shortly to forward to 
Government. 

;_·No. 96.-

MINUTE by Sir 11'iUiam Denison. 

' 1. It appears to me that Dr~ Anderson has mistaken the conditions of the 
experiment now making upon the Neilgherries as to the cultivation of the different 
species of cbin'chona. The .obj€ct has been to ascertain whether, in a climate 
differing in many respects from that in which the chinchona is found, it may not 
be possible, by care and attention, to acclimatize the plant so as to perpetuate 
and cheapen the supply of a medicine, the importance of which in a country like 
India it is impossible to over estimate. 

2. The Government and its agent~ are perfectly cognizant of the difference 
between the climate of the Neilgherries and that of the slopes of the Himalayas; 
they did not depend upon the brief experience of Dr: Anderson, who in a resi
dence of about a· week on the Hills in the depth of winter, could hardly be 
supposed to have acquired sufficient knowledge of the plan to have heen able to 
lay down dogmatically either.the laws which regulate the weather, or the action 
of this upon plants raised from seeds or cuttings in the locality itself, but they 
feel that there are quite sufficient grounds both in the statement of Mr. l\farkham 
who selec~ed the site, and in those of others who have visited the.experimental 
plantation$ in :Java,, to justify a belief that the chinchona. in some 'Of its most 
valuable species may be profitably cultivated on the Neilgberries, and they see 
p.othing'in the present paper of Dr. Anderson which woulllinduce them to stop 

· ilie 

• c • 

slight shade afforded by othe~ trees is that these plants, in"their native country, have appeared to 
~e never to grow beyond the state of shrubs when nuder other conditions; it may thence be 
~nferred that the .safest 'I'VaY of proceeding would. be to plant the cinchonas at convenient distances 
m a quincunx alternately with some more fast growing trees, which may be cut away when no 
longer required. It is evident that the advantaae to be reaped from this disposition must mainly 
depend upon the proper choice of these intervenhtg strangers1 it being kept m mind that they are 
placed there to protect and not to choke.· · ,. . 
. ·"Perhaps an equally good result might be obtained by planting lhe chinchonas without any 
m~ermixture, ·but very close together, so :as to make them run up, and then thinning them out as 
m~ght be required. .A.t all events, it seems to lle an essential point that, for a certain period, the 
soil and trdnks of the young trees should be protected from the direct influence of the scorching 
sun, as plants so exposed have generally appeared to me to have a stunted growth. . 

" My reason for recommending the young plants to be placed in the open :field, jointly with 
young trees of some other order and rather more fast growing than them, originated from the fact 
of ~y having always seen the Calisaya tree dwarf and stunted when growing in exposed or 
entirely open situations; whether the same thing takes place with other species seems dqubtful, as 
Mr~ Spruce says that the red bark tree thrives in open ground. 

" .A.t ~II events, I should never recommend planting any of these trees in the dense shade 9f the 
forest; m such a situation the greater part of them would evidently soon be smothered. • 

"If I have said that shade appeared indispensable to the trees at an early aO'e, I never meant 
that they should have too much of it. I think that the trees in India ought to be planted in open 
ground, an~ close enough (ifunminaled with other trees) to oblige each other to run up, sufficieu~ 
spac~ ~nd rur being gradually provided by judicious pruninO' and thinning out. A most important 
condition of success may be found iu the choice of the proper time for plantinO' out the best bein<r 
pr~bably the b~ginning of the rainy season."--9 Marc~ 1361.!. 

0 
' '"' 
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the experiment which has been commenced in such a satisfactory. manner by 
Mr. :Mel vor. · 

3. This report should be sent to' Mr.' l\~clvor with a request that he would 
examine and give an opinion upon the -vanous statements made. 

I 

(signed) TP'. T. Denison. 

Enclosure in No. 96. 

REPORT on the Number and Condition of the Chin~hona. Plants in cultivation on the Neilgherries, on the 
30th April 1862. 

Number Value in the 
London Market 

'R E Botanical Names. Commercial Names. of per lb. Plants. of dry Bark. 
i 

MARKS. 

---

•• d. ,, d. 

l. Chinchona succirubra - - - Red Bark - - - 14,450 2 6 to 8 9 The whole of th e plants are in the finest 
ealth, with the exception of 

~- Calisaya - . . 
" - Yellow Bark - -

3. " 
CondamiJiea Var. Uritusinga Original Loxa :Bark -

4. 
" 

Condami.Dea Var. Chahuar- Rusty Crown Bark . 
guera. 

5. 
" 

Condaminea V ar. Crespilla - Fine Crown Bark . 

6. , lancifolia from Java • . Crown Bark - . 

'/. " nitida - - - - Genuine Grey :Bark -
8. 

" species without name - Fine Grey :Bark - -

'· " mierantha - - Grey :Bark - - -
lO~ Peruviana- Finest Grey Bark " - - - -

11 " Pahudiana from Jan·- - Unllnown - - -
. ( 
TOTAL Number or Plan_p - -

• • -

237 2 10 to 7 -
-

1 2 10 to 7 -
8,000 2 10 to 7 -

105 2 10 to 6 -
1 1 8 to 2 10 

2,922 I 8 to 2 9 

1,211 1 8 to 2 10 

3,786 1 8 to 2 9 

357 1 8 to 2 10 

425 Worthless. 

31,495 

poSJible state of h 
C. lancifolia and C. Cllalluarguer!l., Our 

rwithin the last two months 
b, general health, and luxu
h exceeded those in our glass 

plants in the open ai 
in rapidity of growt 
riance, having muc 
houses. 

The C. lancifoli~r , lately imported from Java, 
nngi at the roots, it is doubt
hie to save it. As several 
although successfullyrooted, 

being affected by fi 
ful if we will be a 
cuttings of this sort 
the fungi, which a pparently spresds along the 
pith, has attacked these rooted cuttings and 
killed them. 

The C. Cllahua rguera only lately imported, 
much during the voyage, the 
and part of the young shoots 
up ; still as it seems not to 

ny disease, I hope it will re-

and bas suffered 
whole of the leaves 
having been dried 
have contracted a 
cover. 

In the portion o f our nurseries under the pro
de of living trees layers made tection of the aha 

in this position on the 3d January were found 
ed on the 27th April, while 
e same time in the open sun
rooted by the end of the same 
ays. The growth under the 
n unsatisfactory, not having in 
ded four inches in the last two 

not to have root 
layers made at th 
shine were fonnd 
month or in 28 d 
shade hasalso bee 
in any case excee 
months, while in the same period many hun· 

ts in the open ground have 
to 16 inches. Nothing can 
ance and brigh~ healthy look 
the open sunshine, while the 

ants under the shade are pale, 

dreds of the plan 
grown from 12 
exceed the luxuri 
of the leaves in 
leaves on the pi 
and covered with small hairs. 

Government Gardens, 
Ootacamund, 12 May 1862. • (signed) W. G. Mcivor, 

Superintendent Government Cinchona Plantations. 

II 

OriNIONS on the proposed jnethod of CQ.ltivating Chinchona on the N eilgherries • 
.J " 

Air. Howarifa opinion.-" I have read and carefully considered the pro:rosed plan of 
cultivation in India; and have no hesitation in saying, I think Mr. Mcivor 1s ri~~t in his 
views as to the best mode of planting out the chinchona; always supposing sufficient care 
is used to protect them for a year or two. ··with reference to the yield of quinine and 
bark which may be obtained by lopping and pruning the branches, I will let you have a 
specimen of 0. Oalisaya, which must have been grown as a shrub, and contains 4 per cent. 
of quinine, so that a large rrcduce may be realized in this way." 

-Dr. Weddera opz'nion.-" I have no doubt that the Indian plantations will amply com
pensate, the trouble and expense of maintaining them. With respect to conductmg them 
we have ai yet little or no experience. The only reason I can adduce for plantin()' the 
young Chinchona trees under the protection of a slight shade afforded by other trees, is0 that 

, these plants, in their native country, have appeared to me never to grow beyond the state 
of shrubs when under other conditions. It may thence be inferred that the safest way of 
proceeding would be to plant the Chinchonas at convenient distances in a quincunx alter-

118. E E 4 · ·nately , 
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nately with some more fast growing trees, which may ·be cut away when no lonO'er required. 
It is evident that the advantage to be reaped from this disposition must mJnly depend 
upon the proper choice of these intervening strangers, it being kept in mind that they are 
placed there to protect and not to choke. , 

" Perhaps an equally good result might be obtained by planting the chilichonas without 
any intermixture, but very clos~ together. so as to make them run up, and then thinning 
them o1,1t as might be required .. · . At all events it seems to be an essential point that for 
a. certain period, the soil and trunks of the young trees should be protected fro~ th., 
direct influence of the scorching sun. as plants so exposed have generally appeared to m; 
to have a stunted growth. 

"My reason for recommending the young plants to be placed in the open field jointiy 
with young trees of some other order, and rather more fast-growing than them orlO'inated 
from the fact of my having always seen the Calisaya tree dwarf and stunted wh~n g~owinO' 
in exposed or entirely- open situations, whether the same thing takes place with othe~ 
species seems doubtful, as Mr. Spruce says that the Red Bark tree thrives in open 
ground. 

"At all events I should never recommend planting any of these trees in the dense 
shade of the forest. In such a situation the grea.ter part of tllem would evidently soon oe.-
smothered. . · ' 

. " If I have said that shade appeared indispensable to the trees at an early aO'e, I never 
meant that they should have too much of it. I think that the trees in India guO'ht to be 
planted in open ground, and close enough (if unmingled with ·other trees) to obllO'e each 
other to run up, suffipient space. and air being' gradually provided by judicious pruninO' 
and thinninf; out. A most important condition of success ·may be found in the choice of 
the proper time for planting out; the best being probably the beginning of the rainy season. 
-9 March 1862." 

. ' 

Mr. Markham's opinion.-" There can be no doubt that the correct method of cultivat
ing the chinchonas is planting them out in the open, with plenty of light and air, they may 
require slight shade from the direct rays of lihe sun at first. The only really fine, well grown 
plant of C •. Calisaya that I saw in Caravaya was one that had been planted in the middle 
of a clearing, entirely exp!)sed; those in the forest were poor struggling things in 
comparison." -

Mr. Spruct!s opinion.-" The ridges on which the Red Bark grows all deviate a little 
from an_ easterly and westerly direction. It is far more abund.ant on their northern than on 
their southern slope, nor did I see a single tree with .flowers or fruit in a southern aiilpect. 
The northern and eastern sides of the trees themselves had horne most flowers, and except 
on one tree ofmore open ,growth than therest, scarcely a capsule ripened on their southern 
or western sides. These phenomena are explained by the facts that, in the · summer 
season the trees receive most sun from -the east and north, for the mornings are generally 
clear and s-qnny, whilst the afternoons are almost invariably foggy, and the sun's declina-

, tion is northerly. Another notable circumstance is that the trees standing in open ground, 
pasture, cane-field, &c., are far healthier and more luxuriant than those growing in the 

· .. forest, where they are hemmed in and partially sh.aded by other trees, and that while many 
of the former had flowered freely, the latter were without exception sterile. This plainly 
shows that, although the Red Bark may need shade whilst young and tender, it really 
requires (like most trees) plenty of ,air, light. and room, ~herein to develope its 
proportions., · . 

Mr. Cross' .opinion.-" In forming plantations of the Red Bark, I· would cut down 
wholesale the entire forest, and allow it to deaden an~ dry, and then set it on fire. This 
should be done immediately before the rainy sEason, the plants should. then'be planted 
about 2-! or 3 yards distant; By the time that the rains are over, the plants will be large 
enough t.o shade each other's roots, it is the roots that require shad.in.g (not the tops) to 
prevent the too rapid evaporation of moisrttre from the ground during the sunshine. If 
done in this way, the Red Bark plants would soon grow up into a magnificient evergreen 
forest. Only that portion of the forest required for planting should be cut down and 
burned. By burning, the land is cleared of. all noxious.. insects and will be in a fine 
healthy state for receiving the plants : and by the time that tnsects begin to accumulate 
again, the plants will be· established and fully developed; and so will be beyond the attack 
ofinsec~." · · · 

· (True Extracts.) · 

(signed) - W. ·G. .llfcivor, · 
Superintendent Government Chinchona Plantations. 
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-No. 97 .-

On.DE:!.t of the Madras Government, 22 October 1862. 

1. THE foregoing papers have reference to the experiment~ now bei~g made 
upon the Neilo·herries in the cultivation of the different species of chmchona. 
The Govern·m:nt resolve to bring them to the notice of the Secretary of State. 

2. The following table shows the number of plants of each kind on the 31st 
August 1862:-

.. 
Number of original Number of 

Number of Value per lb. of Plants on the 

Botanical Names. ' Commercial Names. 
Plants and Date Plants on the 31 August Dry Barkin 

of Receipt. 30 April 1862. 1862. 
the London Market. 

--
1. 

2. 

3. 

4. 

5. 

6. 

7. 

s. 

9. 

10. 

11. 

.. 
s. d. s. d. 

c, succirubra - - Red Bark • - - 457, April ll361 14,450 30,150 2 6 to 8 9 

C. Calisaya - - Yellow Dark • . {' 6, April 
" :} 237 1,050 2 10 to 7 0 

48, Dec. , 
C. Condaminea, var. 

. Uritusinga - - Original Loxa Bark - 1, April 1862 • 1 41 2 10 to 7 0 

C. Condaminea, var. 
Chaharguera - Rusty Crown Bark - Seeds, Feb. 

" 8,000 20,030 2 10 to 7 0 

C. Condaminea, var. 
Crespilla - - Fine Crown Bark . 

" 
Feb. , 185 236 2 10 to 6 0 

C. lancifolia - . Pitayo Bark - - 41 Dec. 1861 - - 1 1 1 8 to 2 ,10 

C. nitida- - - Genuine Grey Bark - Seeds, Feb. 
" 2,922 8,500 1 8 to 2 9 

C. species without 
name • - - Fine Grey Bark - - " 

Feb, 
" 

1,2li 2,440 1 8 to 2 10 

C., micrantha - - Grey Bark- - - " Feb. ,, 3,786 •7,400 1 8 to 2 9 

C. Peruviana - - Finest Grey Bark - " 
Feb. 

" 
357 2,295 1 8 to 2 10 

C. Pahudiana - .. Unknown .. - - 250, Dec.· ,, 425 425 Worthless. --
Total number of Plants .. 76_6 . 31,495 72,568 

[Note.-Average present propagation about 10,000 per mensem.] 

3. The Dodabetta plantation extends at pl'esent over 60 acres, of which 15 have 
been already occupied, while the remaining 45 are in various stages of prepa ra
tiou, and will be planted before the end o~· the current year. 

4. The Nedd,rattum site comprises 150 acres, of which 21 have been planted, 
and the remainder more or less prepared. The actual plantation will be extended 
from 21 to 1•oo acres in the course of the present calendar year. 

" 6. Th,l! Government are much gratified at the decided success attained in the 
prop11gation of the plant. Mr. Mcivor's mode of culture, from the outset, is ex
plained in full detail in the fifth of the papers recorded above (paragraphs 22 to 
40), and nothing can be more satisfactory or pl'Omising than its results. 

6. In the early part of last season, the experiment of planting out was first 
tried~ and has been attended so far with marked success. Six plants were placed 
out in a cleared s~ot on .the highest part of the Neddiwuttum site, about 6,200 
feet above' the level of the' sea. These plauts, including the most delicate variety 
(C. su.ccirubra), have. stood the cold o~ the winter, th~. drought of the spring, and 
the ram of the monsoon, and are now m the most VIgorous and healthy condi
tion, ranging in height from 36 to 42 inches, although only 15 months old. In 
fact, there seems little reason to doubt, that by proper care and attention, the 
plant may be. cultivated in the open air on the Neilgherries with success. 

· 7. The Government will not enter upon any lengthened discussion of the dif-
• ferent views entertained by Dr. Anderson and Mr. Mcivor as to the culture of the 
p1ant. The system adopted by Mr. Mcivor has the support of Messrs. Markham, 
<?ross, and Spruce, who alone have seen the plant growing in its natural habita
tion. It is consistent with the recognised principles of horticulture and, above 
all, has proved eminently successful in practice. The cultivation of .the chinchona 
is still an experiment; but so ~ar as present experience extends, the plan of open 

118. , , F F . . planting 
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planting has been most successful, and the Government will ~ot abandon a system 
which.has in every respect been attended with such satisfactory results. At the 
same time, the experiments under shade will not Le discontinued, 55 acres 
on the Dodabetta site, and 15 at Neddivattum, having been reserved for that 
purpb8e. 

-No. 98.-

ExTRACT from Sir C. Wood to Lord Canning. 

My Lord, India Office, London, 8 February 1862. 
I HAVE ~onsidered in Council your letter dated 21st December (No. 97) 

1861, forwarding correspondence relating to Dr. Anderson's recent deputation 
to Java; and I appro.ve the ;;~.cknowledgments made under your orders to the 
Governor-General of Netherlands India, for the courteous treatment accorded to 

. Dr. 4ndenon, and for the collection of Chinchona plants amJ seeds placed_ at 
the disposal of that gentlemen.. · 

. . 
. . 2. With reference to the coiQmunication addre~sed by you to the Madras 
Government on the 9th of December 1861, that Go,·ernment will no doubt be 

' glad to receive any information ~hich Dr. Ander!I!OD may be able to afford as to 
the cultivation of the Chinchona in Java;- but I aJil of opinion' that, in the conduct 
of the important ex11eriment which is now proceeding in so highly satisfactory a 
manner, Mr. Mcivor should be left to carry out his plans without interference 
on the part of other officers~ and the Madras Government will therefore contim~e 
to be guided by the instructions on this point communicated to them in my 
Despatch of the 2d July (No. 27) 1661. It is, h~wever, by no means my wish 
to limit the experimental cultivation of tbe Chinchona to those localities which 
have been already decided on, and I entirely approve your intention to send 
some of the plants obtained from Java to a site on the Khassia hills. · 

His Excellenc,y,the Right Honourable 
-The Governor General of India. in Council. 

-No. 99 .......... 

Fron1 the Secretary of State for ~ndia, to Hi" E!xc;llency t?e Right Honourable 
the Govea~nor General of lnd1a m Council. 

My Lord, · India Qffice, London, 31 May 1862. 
Para. 1.. I HAvE considered in Council :y;our Despatch of 2s+.)l February las~, 

forwarding a copy of a further report by Dr .. Anderson on the results of h1s 
recent deputation to Java, and containing his views as to the cultivation of the 
Chinchona plant iu India. ,. · 

2. I am fully aware of :pr. An?erson's ability, ~nd this repor~ contains evidence 
of the zealous interest w1th whtch he has stud1ed . .the quest10n. But I must, , 
neve~theless, disapprove of the terms in which he has thought proper to express 
himself regarding Mr. Markham and his labours. . · 

s. It is to him that India is primarily Indebted for the acquisition of the 
Chinchona. He has sh;~died the. plant at-tentively in its native country, and I 
believe that many. of his conclusions, derived from obse.rvat!on there, ha\'e bee!l 
corroborated by scien~e at home. But the transplantatiOn IS as yet an exper~
nient only : there is much to be learnt which practice only can teach. Aml1t 
is st\rely better for_ scientific men to recognise this fact, and not to allo~v .such 
difference of opinion as they may feel respecting a projec~ as yet u'!lc,~r.:am to 
interfere with courteous communication of sentiments, or w1th co-operatiOn as far 
as possible. c: 

4, f have, therefore, only to repeat tbe expression of my desire, that D~ inter
fer(1nCe should take place, on the part of Dr. Anderson or anyone else, w1th ~he 

c . :prosecutiOn 
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prosecution of the experiments now proceeding in the Madras Presidency under 
th~ charge of Mr. Mcivor. . . . . 

5, But I have also to repeat tl~e approval, conveyed in my Despatch of th~ 
~th February last, of. the intention o.f y~ur Government t.o take me~sur:s ~or t?e 
cultiv.:ttion of the Chmchona at Dat'jeehng, or elsewhere m that reg1o11; 1f a smt· 
ablefspot can be obtained, with the aid of the abuD:dant supply of plants which 
can, apparently, be derived from Ootacam~nd. Dr. ~nderson will, I pre~ume,, 
be charged with the conduct of these operations, and will have an opportumty of 
testing the success, in India, of that mode of cultivation of which he has been led 
to approve. - ' 
· · 6. "Such further investigation as I have been able to make, has ~ather tended 
to confirm the opinion, though opposite· to that apparently entertained in Java. 
that the C. Pahudiana is one of the less valuable kinds of Chinchona. I should 
think it unwise to be at any great expense in propagating it~ but I do not wish 
that Dr, Anderson ~hould be prohibited from making the experiment regarding 
the whole subject, as one on nhich the amplest information is desirable, and can 
only be obtained by degrees. ' .• . 

I have, &c. 
(signed) C. Wood. 

-No. 100.-

NoTE on the Cultivation of Chinchonre, by l\f1·. Spruce. · 

Chanduy, near Guayaquil, June 1862. 
Mn. l'riARKHAM's notions on the cultivation of Chinclwnce entirely coincide 

with my own. If some empiric, who has never seen the Cllinchonce in their n.ative 
country, has sufficient influence to induce the Indian Government to attempt to 
cultivate Chinchona plants according to some method distinct from the one pro
posed by those who have had that advantage, by all means let him' be made 
responsible for the result. ' 

The plan pursued by the Dutch, of growing the Chinchouas .in the shade of 
dense forests, has always seemed to me most erroneous, and the person who devised 
it has read the lesson afforded by a study of the conditions of their existence on 
their native soil quite differently from what I have done. One of the first things 
that struck me in the great Amazonian forest was, the struggle for existence 
maintained among the ~pdividual plants which compose it. Not only (as among 
animals) are the more robust' species and individuals continually harassing and 
displacing the weaker ones, but' a parent tree (so far from cherishing) actually 
.smothers thousands of its offspring beneath its own shade. Every. place seems 
occupied, and ofthe seedlings which •spring up under the large trees, not one in 
10,000 can' be expected to arrive at maturity, or to lift its head beyond the 
gloom, except an outlet be made for it by the decay and fall of its parent, or of 
some· neighbouring giants of the forest. But let the same seedlings be planted 
in recently cleared ground, and nearly every one will prosper. 1 have seen the 
experiment tried, and the only indispensable precaution is, that it be done in the 

·rainy season, when neithcl'r natural nor artificial shade is needed, but would, on 
the contrary, be positively prejudicial. 

There are tribes of plants, always of humble growth and usually of ~bscure 
appearance, which naturally seek the shade. The sub-order Coffeacece (of the 
great order Ru.Uacece) has many examples of this propensity, and the coffee-tree 
itself is one of the most notable. In South American forests, the numerous 
species of Psychotria and other genera allied to Coffea, are nearly all shade
loving plants; but even these, granted t~eir normal conditions of tern perature 
and hu,midity, grow perfectly well .in the full glare of sunshine; and I suspect 
they seell the shade because they find there a sufficient and unvarying humidity, 
rather than to avoid the light. The sub-order Chinchonem, and especially the 

• sp<\Cies of Chinchona itself, mostly seek to rise into the full influence of the light 
_before they display their gaily-coloured flowers, whose development is essential 
to the permanence· of the species. The officinal Chinchonce are nearly all· forest 
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trees, and those which are not have for companions bushes as humble as 
themselves.· 

My opinion is. that,. if the same climate can be found in India as the red 
bark tree possesses in its native country, no shade at all will be required after the 
plants.are once well rooted. . The fogs w~ich prevail in the woods of Chimborazo 
are an all.:.suflicient shade, and it is only during four months in the yeat· (June 
July, August, 'and Septembt!r) that the trees are exposed to (I would rather say 
enjoy) about six hours' sun per day. I believe if you consult Mr. Cross, you 
will find his opinion coiucide with mine as to the expediency of al1owing to the 
Chinchona plants the full influence of the light and air, provided that the neces .. 
sary misty atmosphere and the freedom from violent winds can be secured. 
. As Mr. Howard has found slender quill-bark of G. succirubra so productive in 
alkaloids, Mr . .Mcivor's plan of growing the Ghinchonce as bushes or low trees, and 
of reaping an annual crop ·of bark from their lopped branches (similarly to what 
is practised with the Cinnamon), is "ell worth trial. Chinchona trees are only 
sparsely branched, but they are very patient of mutilation, and speedily put forth. 
pairs of branch lets for every branch that has been loppe.d, if only one or two leaf .. 
nodes have been left on. So much pruning might, perhaps, cause the trees tQ 
flower and fruit more than is desirable, but that can· only ~e determined by 
experiment. Even if ~he trees were cut down, once for all, when arrived at 

·maturity, I cannot butthink'that their cultivation (on an extensive scale) would 
be eventually remunerative. The man wlw plants a wood uf oaks or elms can
not hope to live to cut dowp. the trees for timber, but every year his plantation 
increases in value, and is so much capital at accumulative interest; and the same 
would be the case with a plantation of Chinchonas. In whatever way the ques
tion of pecuniary pro~t or loss may be decided, it is clear that, if we will have 
quinine, we must plant. Chinchonas. In the forests where, a few years ago, 
Mr. Karsten speculated that the Chinchona trees would never be exhausted, I am 
informed that, at this moment, people are 'digging up old r<?ots, the scanty supplv 
. of bark_ t,lms obtained being a~l tha~ is now to be had there. " 

:._No. 101.- · 

~From W. G. Mcivor, Esq., Superintendent Government Chinchona Plantation, 
Ootacamund, to J. D. Sim, Esq., Secretary to Government, Revenue Depart· 
ment, Fort St. George. 

Sir, Ootaoomund, 31 May 1862. 
1. I HAVE the honour to forward herewith the report, on the Government 

cinchona experiment on .the Neilgherries, for the official year ending the 30th 
ultimo.: . The ac<;:o.unts, which form an app,endix to this report.,_ requ_ire further 
examination, and will be forwarded bere~fter. 

2. · I trust the Government. will n'{lt consider that I have strayed from the 
legitimate subject of this 'report, by entering into a minute detail of our system 
of cultivation, my object being to e·ndeavour ~o place. in the hands of our 
assistants such information as may prove useful to ,them m the management of 
the plants. Should the Government approve of this, fii:ld l>e p~eased to sanct!o!l 
the report being printed in a convenient pocket form, I respectfully beg to sol.ICit 

, the favour of being supplied with 50 or 100 copies f?r the use of. th~ est~bhs~
ment, and for distribution to those anxious to try chmchona cultivatiOn m this 
country. ' 

REPORT on the Government Chinchona· Experiment on the Neilgherries, for 
1861-62. . 

1. It is now little more than a year since we fairly began the cultivation o~ the 
quinine-yie1ding chinchonas on the· N eiJgherries ; and although our operat1~ns • 
are necessarily in the ~rst stages, the information which has .been obta1~ed w1th 
reference to the nature and requirements of the plants, their propagati?n ~nd 

, cultwat10n, 
( 

( 
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cultivaiion and the O'eneral success which has attended our efforts, will, 1· trust, 
render thi~ report ngt uninteresting. '\Vith the view of rendering the vari~us 
subjects treated more easily referred to, I have arranged them under the followmg 
heads:-

Introduction of plants ; reasons for attempting to intro-
duce and cultivate in India - - - - - Paragraphs 2 to 4 

Species and varieties introduced, their nature and value - do. 5 to 17 
Selection of sites for cultivation - - - . - - do. 18 and 19 
Cultivation :-Outline of system pursued - do. 20 and 21 

Do. Propagation by seeds - - do. 22 and 23 
Do. do. by layers - - do. 24 and 25 
Do. do. by cuttings - - do. 26 and 27 
Do. do. by leaves and buds - do. 28 and 29 
Do. under the shade of living trees - - do 30 to 32 
Do. in the open ground - - -' - do. 33 to 35 
Do. outline of proposed system - do. 36 and 37 
Do. proposed treatment for the yearly production of 

constant ·and uniform supplies of bark - - - do. 
Progress of operations - - do. 
Establishments - - - do. 

38 to 40 
41 to 46 
47 and 48 
49 to 52 Concluding remarks - - do. 

.Accounts.-.Appendix A. 

2. The supply of Peruvian bark has for many years been inadequate to the Introduction of 
demand-hence the steady and yearly increase in the price of this valuable plants; .reason~ for 
medicine; and withohu~ any apfarent hofpSe ofhthAis sta~e of the m.adr

1
kedt .giving '!ay :;~~~~~~~~dt~;t~i

to a better, as the c mcbona wrests o out mertca are rap1 y Isappearmg vate in India 
before the axe of the cascarilleros, it is evident that the produce of the Andes · 
cannot long continue to meet the demands of European markets. In 1859, 
the Secretary of State resolved to attempt the introduction and cultivation of the 
various speCies of quinine-yielding chinchonas into India ; and an expedition 
was organised in the early part of 1860, under the direction of Clements R. 
Markham, Esq.; with a view to accomplishing this undertaking. Mr. Markham 
:was a5sisted by Messrs. Spruce and Pritchett, as also by two practical gardeners, 
one of whom .l\Jr. Cross, a very intelligent and enterprising young man, has aided 
much by his perseverance and judgment in bringing the introduction of the 
Peruvian bark to its present satisfactory issue ; and it reflects much c1·edit upon 
the Secretary of State, the judgment displayed in the selection of the agents 
employed to carry out this very hazardous and difficult part of the undertaking. 

3. ·At the commencement of this expedition, Mr. Markham resolved not to 
cease in bis exertions until all the various species and varieties of commercial 
value were successful\~ imported to India ; and this, indeed, has been nearly 
accomplished, as we now possess nine of the most valuable species known in 
commerce. Three species or varieties in addition are known to produce rather 
inferior cJescriP,~ions of bark, lnd t}1ese, although of less value than the species 
we posses~, will, we trust, be introduced also, as their qualities may fairly be 
expected to improve under cultivation in this country, as indeed has been the 
cas~ with most plants when imported ana cultivate<l in other countries. Fo1• 
instance, we find that sugarcane, a native of this country, was exported to the 
'\Vest Indies in 1506 ; and although a few shoots only were successfully trans
planted it'l their new }lhode, so well did they thrive, and so rapidly was the 
cultivation extended, that by the beginning of the 18th century, no less than 
300 ships were employed in conveying this one product from the West Indies to 
different parts of t.he world·. Rice also, a native of this country, was accldentally 
imported intoAmerica, where its cultivation extended with such sm·prisinO' rapidity 
and the quality of its ·produce so much exceeded that of India, as to~ be worth 
double the price in the market. Cotton, also a native of this country, was in
troduced into Egypt with equal results; so much indeed did it improve in quality 
that even up to the present day, ordinary Egyptian cotton commands a pric~ 
fully a half higher than the finest grown in India. , 

4. The present condition of our chinchona experiment holds out great promise, 
, tl1at i.ts importa.tion into India will_be attend.ed with results equal to those I have 

d_escnbed as .bemg effected by the mtrodu~twn of sugarcane into the West Indies, 
nce to Amenca, and cotton to Egynt. . . 
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Species and 5, In dealing with this subject, I have considered it desirable not to encumber 
varieties ~tro· this report by botanical descriptions, and shall therefore proceed briefly to 
duced,

1
thell nature notice the species introduced., their commercial value, loca!ities, and habits of 

and va ue. growth. 
Chinchonas yielding Quinine. 

6. "Cinchona succi1'ubra" the ''Cascarilla Coloraaa" or" Genuine Red Bark'' o£ 
commerce.-This species grows tq a lofty tree, and is the most valuable known 
being the richest in alkaloids, which generally amount to as much as 3 to 4 pe; 
cent., and thus "fair average samples are valued in the market at more than 
twice the price of ·calisaya bark." The present price of red bark varies from 
2s. 6d. to Bs. 9d. per lb. of dry baric This sort is also hardy, its range of 
growth extending from 3,000 to 8,000 feet; the plant, acco.rding to 1\Ir. Spruce 
prefers open ground, with ."plenty of air, light, and room wherein to develop 
its. proportions;" "the bark is thin in proportion to the diameter of the trees when 
growing at low elevations,. and· thick in proportion when growing at hio-h 
elevations." The amount of alkaloids are also much affected by elevati;n. 
lfr. Spruce informs us that·" Senor Cordovez (who has analysed the red bark 
collected at various. altitudes) found that the greater the height at which the 
trees grow, the larger is the p:roportion of alkaloids contained in the bark." Of 
this species we now possess upwards of 14,000 plants, all in very fine health. 

7. "Chinclzona Calisaya" or "Yellow BarkofBolivia.''-This speci~s grows to the 
height of a large forest tree, and was long considered the most valuable of all the 
medicinal barks; and certainly it was so, until the discovery of the red bark. The 
present price-of calisaya or yellow bark ''aries from 2s. !Od. to 7 s. per lb. Of 
this species we have endently two varieties, very distinctly marked even when 
growing under the-. same conditions. According to ~fr. :Markham and 
Dr. \Veddell, ''the tree Calisaya grows on declivities and steep rugged places of 
tl1e mountains 5,000 to 6,000 feet above the sea, in the hottest forests of Caravaya 
and Bolivia." Subsequently, Mr . .'Markham in writing of this species states, 
~'There can be no doubt.that the correct method of cultivating the cinchonas is 
planting them out in the open, with plenty of light ami air; they may require 
shade from the direc~ rays of the sun at first. The only really fine well. grown 
plant of Chinchona Calisaya that I saw in Caravaya was one that had been phnted 
in a small cleal'ing entirely exposed; those in the forest were poor straggling things 
in comparison." Of this species we posse::;s 237 plants in fine health ; it is 
equally as hardy as the red bark, and as easily propagated. 

· 8. " Chinchona Condaminea,'' var. Uritusinga; the" Cascarilla fina," or "Ori
ginal Loxa Bark."-This species, "hich, in the days of La Condamine, W"as a 
nc.ble and lofty forest tree, is now almost extinct, the trees of a large size having 
entirely disappeared from the Andes; it is rich in· alk'llloids, good specimens 
·giving a total of'3•8 per ceut., -and in this respect it equals the Calisaya bark of 
Bolivia. It was common on the mountains of Uritnsinga, and grows at elevations 
from 6,000 to 8,000 feet; a general opinion prevails among the ca~carilleros 
that the bark of. this species "differ in quality according as it is exposed to the 
morning or evening sun." Of this sort we possess only one plant, liberally pre
sented to the Indian Government by J: E. _Howard, Esq.,; it arrived here on the 
18th April 1862, and although much damagtd by the journey is now in very 
promising condition. . , 

9 .. " Ohinclzona Condaminea,'' var. Cllahuarguera; the'"' Cascarilla Colorado del 
Bey," or " Cascarilla .Amarilla," or the " Rusty Crown Bark" of English 
commefce, and of equal value to the preceding. This is nearly allied to the 
Uritusinga, inhabiting the same localities, But perhaps growing at greate1· eleya .. 
tions .. In the days of Pavon this was a slender tree of little more tha~ 24 teet 
5n height, and is co~sidered to be the species ~hat prounced ~he bark wh!~h cured 
the Countess of Clunchon. At the present time, Mr. Cross mforms us, but few 
trees are to be seen of these dimensions. The plants from which the bark of com· 
merce is now taken nre, in general, not more than 8 to 10 feet i~ height.,. ~V?en 
the plants are cut down, three or four young shoots, or suck~r5, 111 ~enerat spn~g 
up; but this does not always happen, as some of the more mdnstnous cascarxl
leros frequently pull up the roots, and bark them also. The bark is taken from 
the smallest twigs; thus the annual growths are sometime~ -taken, especially if 
they are strong/' 1\Ir. Cross also observes,• that "the alluvial deposit in _the 
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ravines where this species is found growing is shallow, and in many places not 
more than six inches in depth." Uf this sor.t we now possess _upwards of 8,000· 
seedlinos and more are daily coming up. This sort is very hardy, and promises 
to be o~~ of easy cultivation, and well suited 'to the highest ranges of these hills, 
especially the Dodabetta site. 

10. ''Chinchona Condaminea,'' \'ar. Crespilla (C. Orispa Tafalla) or" fine Crown 
Bark."-This species ~s a sm~ll ~hrub! and co~tains .. a SJ?aller quanti.ty of ~lka
loids than the precedmg; st1l~ It brmg~ a h1gh pr1ce m the mark~t, bemg a 
"very fragrant and pretty~lookt.ng bark. It grows at great elevatiOns, ~rom 
7,000 to 1 o,ooo feet, in a deposit of peat, a~d where t~1e tem~eratur~ some.t1mes 
falls to 27° Fahr." Wa possess 105 seedlmgs of tl~1s spec!es, whiCh Will no 
doubt prove well suited to the highest part of the_ D~dabetta stte. 

11. "Chinchona lancifolia '' from Java, or" Crown Bark." --This is a species of 
third value; it is also hardy and easily cultivated, inhabiting the high and cold 
regions of tbe Andes; when growing in exposed situations, it produces a good 
bark. I regret, however, to state that this species can.not. be considered as suc
cessfully introdu~ed. Four plants of t~1is sort were. Imported by Dr. Anders~n 
from Java in December 1861; at the time they arnved the plants appt'ared m 
good health, but un removing them from the vVardian cases they were found to 
be affected by rot and fungi at the roots. They made some progress after being 
transplanted, and two of their tops were layered and successfully rooted. In 
January one of the plants died, and towards the middle of March the others were 
evidently a:ffrcted by fungi and becoming sickly; as soon as the decay ~as ob· 
served to be making progress, the rooted tops were removed 'and placed in fresh 
earth, and promised to do well: . By the end of 1\~arch, the three original plants 
bad died, and by the loth Apnl one of the rooted tops began to show symptoms· 
of decay, and speedily died away. On examination it was found that the fungi 
had extended along the pith. We still possess one rooted layer, but it is doubt
ful if it will ~urvive) as 1 fear it is also tainted with disease, and may any 4ay 
die off. 

Chinchonas yielding Chinchonine. 

12. "Chinchona nitida,'' "Quinacana legitima," or ''Genuine Grey Bark."-This 
is a lofty tree, abounding in the higher regions of Huanuco; its predominant 
alkaloid is cinchonine, and is consequently of less value than the preceding species, 
which belong to the class yielding quinine; the analysis of the bark from which 
our seeds were gathered gave 2:22 per cent. of alkaloids, consisting chiefly of 
cinchonine: :Mr. Howard ·has, however, found quinine in samples of the fine 
grey barks of commerce. This species grows in exposed places, at elevations from 
6,000 to 8,000 feet,. and \s said to delight in "free air, cold, water, and sunshine." 
Of this sort we p~sse~s about 3,000 plants, all in very fine health. 

13. Chinchona species without name. Allied to the above, and raised from 
seeds gathered bJ'l\lr. Pritchett, near .Huanuco. Mr. Howard is of opinion that 
this species .may prove to be identical with Chinchona obovata of Pavon. It is 
said to be a" good bark," and extensively imported with the grey bark ot com-. 
merce. '\Ve now possess upwards of 1,000~ plants of this' species, and '''e con
sidel'ed it desiraple to stop the extension of the propagation of this plant, until we 
receive more correct information of its identitv and yalue. . ) " 
· 14~ "Chinchona micra~tha," the " Cascarilla Provinciana,'~ or Grey 13ark.
This is a lofty tree, inhabiting warm and damp forests, where it attains a great cir
cumference-one tree frequently yielding from 200 to 250 lbs. of dry bark~ The 
bark is generally rich in alkaloids, yielding as much as 2'70 per cent., principally 
consisting of cinchonine. Of this species we possesd upwards of 3,700 plants. 

15. ,:' Chin_chona !'eruvia.na,'' the" .Cascarilla Pa~a de Gallinazo,". or" finest Grey 
J3ark. -This species attams the he1ght of an ordmary-sized tree m the Forest of 
Cocher?.s! where it ~s ... still abundant, growing at a lower elevation than Chin
chona 'iUtipa, and ytelds a bark of considerable value; the bark of the trees our 
seeds wer.e collected from, when analysed by Mr. Howard, yielded three per cent. 

'of ~lkal01ds, "comprising chiefly chinchodine and chinchonine." It thus ranks 
among the most valuable of the grey barks. Of this species we possess 357 
plants, all ~n good health. 

11~ 
''"16. Chinchona 
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16. "Chinchona Pahudiana," the" Cascarilla Crespilla Chica" from Java.-This 
species was met by Dr. Hasskarl in the neighbourhood of Uchubamba, on the 
eastern side of the second Cordillera, "at an elevation of 5,500 to.> 6,000 feet 
above-the level of the sea, in a very sandy micaceous. soil, on dry sunny hills, 
without much shelter from the sun." A large number of this species were im
ported from Java by Dr. Anderson. and a few also were raised here from seeds 
obtained from the same source.· We possess 425 plants of this sort,,and as it is 
of no commercial' value, the number will not be further increased. 

17. The Dutch in Java, having fallen into the very seriou~ error of erroneously 
attaching the n~m; of a ~ell:known and valuable species to this worthless plant, 
bad proceeded In 1ts cultivatiOn "to a much greater extent than its properties 
at 2ll warr!lnt." . This discovery indicated the necessity of caution on our part 
with reference to the value of our plants, and the correctness of the names 
attached to them; and an investigation· of this subject, also made under the 
direction of Mr. Markham, together with the valuable assistance of Mr. Howard, 
has led to the most satisfactory results ; and I believe that a doubt cannot be 
entertained a~ to the correctness of the names attached to our species, as in many 
instances the bark of the trees from which the seeds were gathered, and the 
layers procured1 was subjected to analysis, in order to prevent the possibility of 
mistake. · 

18. As early as June 1859, the Right Honouarble the Secretary of State for 
India called for information on the subject of the best loc'alities in this Presi
dency for the cultivation of chinchona ; and the Right Honourable Sir C. Wood, 
in a Despatch, dated 17th August 1860, directed that sites might .be selected and 
''prepared for the cultivation of the plants:' At that time we felt our informaton 
inadequate to enable us to perform this very important task with that degree of 
certainty required; although the sites likely to prove suitable were named, i~ was 
suggested that, prior to their final adoption, they should be examined and approved 
by :Mr. Markham. It will be observed from what has already been said, that the 
various species of cinchona require different elevation and exposure, and only 
by a person thoroughly conversant with the subject could so very important a 
task as the selection of sites be ~xpected to be successfuiJy accomplished. 1\Ir. 
Markham visited India towards the end of 1860; and feeling a difficulty in 
forming a correct opinion, owipg to his inexperience of this climate, requested my 
aid in this matter. 'Vhile on the Andes, Mr. :Markham noted with great minute
ness the various influences affecting the growth of the chincbonas : these obser
Yations 'Were placed in my hands,. which, combined with a long personal 
intercourse, enabled us fairly and impartially to discuss the altered conditions of 
our climate, and the consequent modifications required to be possessed by the 
sites we selected, in order to ensure success. It was felt "at the time that much 
would have to be developed by practical experience; and so. far as our operations 
have progressed, the correctness of the opinions ~riginally formed by l\lr.l\lark-
ham have been faithfully de,·eloped. o., 

19. It was proposed to confine our operations in the first instance to two sites
namely, one suited for the experimental cultivation of the higher-growing species, 
while the other was selected for such species as require a warmer temperature. 
With this view, the site near Neddiwuttum was fixed upon for our first operations, 
possessing as. it does several advantages with referen\.!e fto exposure, and v~ying 
10 elevation from 4,500 to 6,300 feet above the level o the sea. The spectes to 
be cultivated here at the lowest elevations is the red bark of Ecuador, and the 
yellovicor Calisaya bark of Bolivia, and on the higher elevations the crown barks 
of Loxa and the grey barks of Huanuco. The site at Dodabetta is of li~ited 
extent, being originally but a little above 60 acres; however, since the rece1pt of 
the Chinchona crespilla, we have included in this site about 25 .acres more, as 
beiug likely to. suit the habits of this species; and I trust that thts arrangement 
will meet with the approval of Government. This site possesses a great variety 
of exposure, and a ·great variety of soil also, and thus offers great advarttages for 
an experimental plantation. The species intended to be cultivated bere are the 
Chinchona nitida, or genuine grey bark, and varieties of Chinchona Condaminea, , 
namely, the original Loxa bark, .the rusty crown bark, and fine crown biiTks 
of commerce. Northern exposures have been selected for all the sites; this has 
been considered desirable, as the sun's declination is southerly during our dry 

;. • and 
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and cloudless season; consequently, the northern slopes ?f the ~ills are much 
more moist durinO' this season than the southern slopes, winch receive the rays of 
the sun at nearly

0

a right angle; consequently, they become parched and dried 
up; and. this we con~idered would be injurious to the ci.nchonas, and conse
quently avoided selectmg southern exposures for our plantations. 

20. The areat losse~ which have generally been sustained by placing newly <;Julthf•ation; out-
• 

0 
• h · d h d · bl f hne o system 

1mported plants at once out m t e open a1r, s~ggeste t~ us t e esira e~ess o pursued, 
placing our plants i~ th~ first i~stance under the P.rot~ctwn of glass. This gave 
us the power uf rapidly mcre~smg the plants, wlule It .offered th~ .great adv~n-
tage of enabling us to note w1th much accuracy the var1ous ~onditlons affecting 
their health and growth ; and this was renderecJ. <?f more Importance, as the 
information we originally possessed with reference to the cultivation of these 

. plants was so vague and ambiguous, and in many cases indeed so conflicting, 
contradictory, and absurd, that it rendered. the attainment of early practical 
~nowledge of great value; while we based our theory of cu~tiv~tion up_on the 
obset·vations of Mr. Markha.m and the other agents employed m mtroducmg the 
plants to India. Our first care was to ascertain the conditions on the Andes 
most favourable to the perfect development of the plants ; it was also necessary to 
ascertain and fairly understand such conditions as were unfavourable. 

21. In the system of cultivation, pursued here, we have simply endeavoured to 
administer to the greatest extent possible those favourable conditions, and to 
mitigate or remove the ad verse ones. Although this system has been met by 
great opposition by gentlemen in this country, it is nevertheless one which has 
secured to us the great success we ha,·e obtained in so short a period; because 
the true principles uf cultivation ·clearly point out, that while we follow nature 
in all that is beneficial, we should assuredly reject all that is injurious. Under 
this impression, we have latterly followed the system of open cultivation in every 
respect; "tVe rear our seeds, strike our cuttings, and place out our plant::; in the 
nurseries, using as little shade as possible, arid onr :r_:esults have incontestably 
~stablished its great advantages .. 

22. The first. sowings of our imported seeds took place in February 1861, and Cultivation; pro• 
no certain data being given, our first operations were necessarily experimental, pagation by seeds. 
and consequently a number of the seeds were lost by being sown in too retentive 
a soil, and supplied with what (to chinchona seeds) proved to be an excess of 
moisture. The greatest success obtained in our first attempts was by the use of 
a soil composed almost entirely of burned earth, on which nearly 60 per cent. of 
the seeds germinated, the temperature of the earth being kept above 70 degrees 
:Fahrenheit. The period required before germination took place varied from 62 
to 68 davs. · 

• • 
. 23. A supply ofsaeds recently received of the valuable varieties of Chinclwnu 
Condaminea have made more satisfactory progress; these were sown on the 
11th Febr·.~ary J,862, on a "'ery•ligh~ open soil, composed of a beautiful open 
felspathic sa.nd, with a small admixture of leaf-mould. Our experience with the 
first s~eds plainly indicating· that the chinchonas are very impatient of an excess 
of mo~sture, great care was taken in the preparation of the soil used in this sowing. 
The leaf-n,ould was, in the first instance, exposed to the sun for two or three days 
and thoroughly dried; it was then heated to about 212 degrees Fahrenheit, in 
order to destroy all grub~ or' larvre of insects; after being allowed to cool, it was 
·brought into the potting-sl•ed, and watered sufficiently to make it moist, but only 
to that degree of moisture that the particles of soil would not adhere t.Pgether 

• when pressed firmly with the hand-that is, the earth, on beino· laid down was 
sufficiemly dry to break and fall·intd its usual form. The leaf-~ould and 'sand 
in this state of moisture were mixed together and the pots filled, the surface 
lightly pressed down, and the seeds sown thereon being lightly covered with a 
sprinkling of sand .. The pots were then plunged into beds of moist sand on a 
bottom heat of about 75 degrees Fahrenheit; these were never watered 'in the 
st~ict s~~~e of t}1e wo~d ; when ~he surface bec.ame ~ry they were merely sprinkled 
w1tb a fine: syrmge, JUSt sufficient. water bemg given to damp the surface, but 

• never to. penetrate or consolidate the soil. Under this treatment the seeds began 
to ~e~mmate very ~trongly on the 16th dav after sowing, and still continuing to 
germJ.nate, the . prmcipal art appears to be to keep the soil in a 11nifonp. state 
of mOisture, but never wet. The Iea.st e.xcess of moisture cau.ses· the seeds t(} 

11 8. G G mould 
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mould and damp off in thousands, while, as a matter of course, if kept too dry, 
they become parched up. As soon as the seeds have germinated, they are care
fully pricked out into fre$h earth (prepared as above described). This operation is 
a very delicate l)ne ;-the radicle being. carefully raised O\It of the original seed
pot is removed to the ne\v pot, being carefully covered with soil, while the seed 
lobes are kept well above the surface; in this way from 25 to 50 seedlinO's are 
transplauted into a five-inch pot, and then treated in every respect the s:mc as 
the seeds, that. is, they are never watered, the surface beiug merely sprinkled 
and the pots plunged in beds of damp sand, as before ~tated, to keep the soil in 
that medium state of moisture in which it was when first placed in the pots. The 
necessity for this care is to prevent the seedlings from damping off, to which 
they are very liable when treated otherwise; it also greatly facilitates their growth 
and the formation of roots, the earth in whict1 they are placed being so perfectly 
open that it is readily affected by the action of the atmosphere, and thus kept in 
the most favouraule condition for promoting vegetation. 'Vhen treated in this 
way, our seedling5 have made an average growth in one year of over 30 inches, 
while many of our seedlings which were raised and grown on a retentive soil 
have not attained the height of three inches in the same period. 

24. As soon as our imported plants and seedlings bad attained sufficient size. 
· they were propagated by being 

Fig. 1.-Layer as prepared for laying down. A, the piece of Brick ; B, the 

lay,ered,as illustrated in the tuar
gin; in this way, they were found 
to root readily in about six 
weeks or two months at the 
latest, and the plant:i being bent 
down, it caused them to break, 
or throw out shoots from e~o·ery 
bud along the whole length of 
the stem, anct not only this, but 
many latent buds were develop
ed, and a fine growth of young 
wood produced for succeeding 
layers and cuttings. In this way, 
each plant was treated as it gain
ed sufficient size, namely, from 
eight to ten 'inches in "height, 
unril· we had procured aiJout 
3,000 layered plants. Beyond 
this,· we have not extended our 

tongue; C. the peg. · 
Fig. 2.-Represents the same plant, six weeks after being laid. C, the root

lets ; J?, 1he surface of the soil. 

Cullivo.tion; pro• 
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stock of plants for propagation, as we calculate that 3,000 plants will always yield 
us as many layers and cuttings as we can possibly require. The principle of 
layering we liave adopted is somewhat different from that 'm;ually practised, as 
we found the juice of ~he chinchonas, when cut, flowed so freely from the wound, 
that if merely placed into the soil, it was apt· to cause milae.w antl rot. To 
remedy this, a piece· of perfectly dry brick is placed into the .cut us soon as 
it is made; this absorbs the juice, a!1d effectually prevents the ill effects it pro
duced. 

25. The layers, when well rooted, are removed from the parent plant, potted 
off, and kept in a close atmo~phere for a few days, until, they become established. 
In removing th~ layers, gt·eat care must be taken; for if they are cut off be~ore 
the shoots shown in Figure 2, at A and B, have attained a good size, and faxrly 
developed their leaves, the stock or parent plant is almost certain to die ott: · 
The reason of this is, the sap flows into the plant with equal vig~ur, but cannot 
be elaborated because of the removal of the leaves attached to the layer, and 
consequently it ferments and causes rot in the parent plant. So marked and 
undoubted is this ff\ct, that if our trees are at any time cut down for their bark, 
not one in teu will surdve; hence appears the necessitv of the moue of cultiva-
tion detailed from paragraphs as to 40. · " " 

• 
26. Our object being to produce the la~gest number of plants in the shortest 

p06sible space of time, our attention was ei!rly turned to growing the chinchqnas' 
by cuttings ; and in this respect also, our first operations were not attended with 
the success desired. 'Ve soon discorered that cuttings from old wood, or rather 

from 
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from wo~d of three or four months' growth, was difficnlt to root, requiring from 
two to three months, and that it frequently damped off. It soon became plain, 
that the younO'est wood that could be procured was FIG. a. 
the best adapt:d for making cuttings, as young tend~r 
shoots, a fortnight or three weeks old, formed roots m 
a very short space of time, the majority of these . 
cuttings being invariably rooted within a month; it is, a::l··· -· 
however, difficult to deal with this description of wood, 
and to secure success requires a great amount of B.--\"~ 
care. The earth in which these cuttings are placed, 1 is prepared as before described for the seeds; it is, · c. ..•.... · 
however, kept a little drier. The cuttings, on being 
made, are p]aced arouud the sicles of the pots, the cut Fig a.-Showing cottings as placed in 
end of each being pressed firmly on a piece of dry the pot, with the ends on a 

b ' k h · tb '11 t t' ' th • piece of dry brick. A, the riC • 1 as S OWD 1D e 1 US ra IOU In e margm. brick; B, the soil; Q, moss; 
Each pot contains from 20 tn 25 cuttings, and as they D, potsherds. 

are filled, they are immediately re~oved to the pro· 
pagation frames, and plunged into beds of damp sand on a bottom of about 80 
degrees Fahrenheit. 

27. The cuttings are now carefully watched, and their leaves moistened by a 
:fine syringe when the atmosphere in 'the cases appears dry; they are, however, 
never watered, it being very necessary to ensure success to avoid this, as we have 
invariably found, that when the earth is once watered, it causes the cuttings 
to damp off, and seriously n-tards their rooting. The cause of this appears to be, 
that the cuttings not only suffer fmm excess of damp; but the soil when watered 
in the usual way, af'ter the cuttings are placed in the pots, by its expansion and 
adhesion from the action of the water, the particles of soil are forced far too close 
together to be beneficial for the development of roots. With young wood, our. 
los:;ts with cuttings has recently not averaged 3 per cent. In removing the 
cuttings from the stock plants, one or two pairs of leaves and buds should, if 
possible,. be left between the plant and the part cut; this is done in order not to 
decrease the succeeding supplies of young wood, which would be the case if the 
cut was made close to the parent stem. Another circumstance very 'necessary to 
be attended to in order to ensure success, is to be careful to place each cutting 
as it is made into the pot, with the cut end on a piece of dry: brick; this must be 
attended to, because where·the cut is made, the juice begins to flow, and this 
jllice, if not immediately absorbed by the dry brick, causes mildew and rot. 
'Vhen. the cuttiugs are placed in the cases, they are exposed to as much light as 
they can bear without flagging. 

28. In December last~ it occurred to me, that the plants could be successfully 
propagated by leaves with the Lud attached; and as this method offered very 
considerable advantages in pro~ FIG. 4. 
ducing a }arge :Q.Um her of platHs 
from a limited supply of wood, we • 
resolved to' attempt the experi
ment, which bas been carried out 
most· satisfactorily. The figure in 
the margin illustrates the method 
by which this i:; accomp1ished ; 

. the whole secret of success de
pends entirely on the amount of 
moisture given : if thi~ is supplied 
in excess, they rot immediately, 
even in a day; but if sufficient 
care is exercised, the losses will . 
not exceed 3 or 4 per cent. and Fig. 4.-1. Repres~nts the bud A, prepared for p!acing in the pot1 . 1 · ' · showmg the cot part B, opon the bnck C. 
t US percentage h~s not been ex- ~. A pot of buds of Chinchona Caliaaya 41 days after 
ceeded. by many thousands we planting. . · . " 

h i' d . I . b 3. A bod of Chuachona ~tuccarulira aLto 41 days after 
ave pro.t'agate m t ns way : y planting. 

this method, fine plants are ob· 
' taine.d in every respe~t resemLling stro;tg, healthy seedlings. The period 

reqmred to form roots IS nearly the same m all the species, ,·arying from three 
J18. . GG2 to 
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to six weeks. In the figure above given, the pot on the ·left represents six 
Chinchona Cali'saya buds put in on the 30th January last, which were all rooted 
~n 41 days .after, being the date on which the drawing was made by .Mr. Batcock • 

. This drawing on the right,·represents a .rooted bud of the Red Bark put in at the 
same time. It may he observed; that it is not indispensable that a leaf be· 
attached to the bud; this·· is .no doubt a great advantage, although we have· 
struck many buds without any leaf attached.· · · 

' . 
29. The usua~ way in "i]~ich. we prep~r~ the bud::~ is to remove the point of the 

shoots for a cuttmg·; the stem IS then divided near the middle of each internode, 
sp1it down the centre, and Immediately placed upon the brick in the pot, the bud 
itself being covered with about a quarter of an inch. of F-oil, while the leaf, of course, 
projects above the surface ; the pots are then plunged in damp sand, and treated 
m every respect the same as the cuttings. . . 

Cultivation under . 30 .. The entire adoption ·of this system has been endeavoured to he forced upon 
the shade of living Government by. the scientific gentlemen who have visited and who conduct the 

' treEs, Java plantations. I,t is, however, a system of very questionable utility, as it has 
been in operation in Java for many years without ,Producing the. desired results; 
it moreover seems to have been adopted from a want of confidence in discrimi· 
nating between the. conditions .which are beneficial, and those which are injurious 
in a state of nature, he.nce a slavish imitation of what has been described as the 
natural conqitions under which the plants grow in their indigenous localities on 
the Andes. In cultivation, this implicit imitation of all the natural conditions 
under which plants must of necessity grow in a wild state, has invariably led to 
bad results; as indeed it must of necessity do, because the whole art of culture is 
yested in the. very simple art of administering to the plants such condition_s only 
as. are conducive to their perfect development, and of removing or mitigating to 
the greatest extent possible such conditions as are injurious .. To give a near ex
ample :-When cofl~e cultivation was attempted in Ceylon and in the Wainad, 
11umerous intelligent and enterprising gentlemen imitated nature in this respect, 
and planted their coffee under sh~de ; after eight or ten years, it was discovered 
that no return whatever could be obtained under such circumstances; and after 
this amount of time lost, money expended, and hopes disappointed, they had to 
begin and fell the whole of the shade, to the almost utter destruction of the 
plantations : and a~though we have been subjected to the criticisms of '' ob
~tinacy." and "stubhornness" in recommending a different course, I feel that it 
must be admitted tha~ had we accepted arguments or opinions against facts daily 
developed before Ot~r. eyes, together with the practical experience of generations, 
we would have given cause for much more serious strictures. 

· 31. With, the concurrence of Government, we have arranged to plant this 
season 75 acres of. chinchona plants under various degrees of shade of forest 
trees; but only a few acres of this will be under dense shade, as our present ex
perien<~e has taught us· that under such contiitions cinchona plants cannot 
flourish. The main cause of this is that the roots of the forestirees immediately 
fill up the holes into which the chinchona plants are placed, thus depriving them 
of nourishment at the roots, while thctY are· choked above for want of light and 
air. The production of alkaloids also cannot take place until the cinchona 
plants have. overtopped the forest trees and expanded their heads in the open 
sunshine to ·enable them perfectly to elaborate their juices, and as this will require 
a period of 40 or 60 years, and the necessity for the de~truction of the plantation 
to obtain the produce even after this lapse of time, this system, I fear, cannot be 
considered as one at all desirable to be followed. 

32. The further suO'g~stion, wLich has recently been recommended by Dr. 
Anderson to the Gover~ment of India, to grow Chinchona Pahudi~na, because 
"nine-htindreth of a grain.of quinine" had been found in the r~ots of one oft.he~e 
plants by Dr. De V rij, seems insufficient to justify an expenditure of money m 
.order to test the value of this discovery, as at this rate, to prod~ce an ounce of 
quinine will require 5,330 trees. It is, however, added, that tlns ha~ ~~nfirmed 
De Londre's discovery, made ·about 20 years ago,· H that the roots ot cmchonas 
contained a larger proportion ofa\kaloids than the bark." Unfortunately, De Londre , 

·himself gi-ves l:).n account di1;ectly the reverse of that above quoted as the res"Lilts 
. of' his discovery, namely, that he obtained a much smaller proportion of quini~e 

. In 
. ( 
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in the roots than in the bark, and that this small quantity was impure, in
·crystallizable, and c.onsequently of no value. In order that the Government 
may not be misled, I may mention that De Londre's discovery refers to the roots 
of chinchonas producing bark rich in alkaloids,, hence so far from going to prove 
the correctness of the discovery of Dr. De Vrij, its tendency is to prove the 
reverse ; for if the roots . of cinchonas producing bark rich in alkaloids only 
.Yielded a very small quantity of impure quini'ne, the conclusion is plain that a 
species such as the Chinchona Pahudiana .which contains little pr no alkaloids in 
its bark, must have still less in its roots. 

33. In the eady part of last .season, several plants of different species of chin- Cultivation in the 
chona were planted out -under different co~dit~on~, in order to test experimentally open ground. 
which would be the safest system of culttvatwn to pursue. T~ese plants have 
Leen carefully watched ·and tre.ated'in every respect alike, and the i'esult has been 
that the plants placed without the protection of any. living sha~e .~as made the 
most satisfactory progress, and borne the dry and cold weather without the least 
injury. The plants placed under living shade were found to· be damaged in some 
degree during the rains by the incessant drip ; however,. on the, weather clearing 
up, they threw out fresh leaves and qtiickly recovered, but towards the end of the 
dry season these plants were found to be suffering considerably from the dmught; 
on taking a few of. them up, it was found that the holes in which they were placed 
had become filled by the fibres of the roots of . the forest trees in , the neigh Lour· 
hood, which had drawn up the whole of the moisture and nourishment from the 
soil in which they were planted. The average growth of the plants under shade 
from the end of September 1861 to the 14th May 1862, has been about three 
inches. · 

34. In putting out the plants which were placed in the open without any living 
shade whatever, we saw from the first .that we had to combat with the young 
plants the bad effects of excessive evaporation, during our dry season, under a 
bright and scorching sun; we also saw the injury likely to b~ done to the plants 
by excessive radiation during brigh:t and cloudless nights. To obviate these disall-
vantages, the plants were sheltered on · FIG. s. 
the approach of the dry weather by a · 
rough enclosure of bamboo branches 
with the leaves adhering to them, so 
as to give the plants sufficient shelter 
both from the effects of. evaporation 
.and radiation. The manner in which 
this .is accomplished is illllstrated in 
the margin. In addition to this shade 
of the branches of balllboo·s, the soil 
around the roots of the young chin
chona plants was ·~overed with one 
or two inches in" thickness wWi half
decayed leaves: and the plants tints 
treated have a verv great luxuriance 

' which ~us. not bee~ exceededb.v .any 
'Of the plants in our prop~gatmg
houses. To ascertain the cause of 
this luxuriance, a few p\ants were 
examined at the end • of the dry 
season, when the soil about the roots . 
was found perfectly moist, and thou
sands of young roots of great st~ength . Fig 5.-Represents the manner in which the dead sllade of 
haci. penetrated the covering of de- Bamboos, &c. is applied, the open space being on the North side. 
cayed leaYeS. The following table A, the Bamboo; B, the plant; c' the dead leaves; D, the giOund. 

illustrates the growth of six: plants placed out in a cleared spot on the highe.st 
and coldest part of the Neddi~attum pl~ntation :- · 
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Height of Plants when planted on 
the 29th September 1861. . Height on the 14th May 1862. 

Incites. Feet, Inches .. 

No.1~ Chinchona succirubra 9 . 2 5 

- 2. Ditto - ditto - 4 - 2 3 

- 3. ·Ditto micrantha 3} - - I 4 

4. 'Ditto . ditto 3 I 4 

- 5. Ditto nitida - '3i - 1 7 

... 6. Ditto . dittO' - 3 . 1 6 

· 35. This result cannot but he viewed as inost !Satisfactory; it establishes beyond 
a doubt that our chinqho'na plants will ~row well under open cultivation, and thus 
the experiment wilJ no doubt sC:cure to us all the advantages we can desire. It 
is not only upon these six plants that this opinion is founded, but also on ob
servations ami.de upon many hundreds of plants· placed out in our nurseries in 
December last ; a portion of· our nurseries were left partially shaded by living 
trees, while other portions wer·e·entirely open; at the end of March the plants 
sl1aded by living trees had scat·cely made any progress, while those in the open 

. portion of the nursery had grown upwards of a foot; we therefore cut down the 
whole of the trees which shaded the nu.rsery with the exception of one, which 
could not be fdled without damage to the young plants. 

' 36. From the observatio~1s made under the preceding head, I would respect
fully recommend to the Government that in our operations of next season, the 
principle uf open cultivation alone be pursued. This system is not, in fact, so 
great an outrage "on the habits of the genus" or on the opinions of authori
ties on cbh)chona cultivation as recently represented by Dr. Anderson. The 
description already given of the plants a~undantly proves this fact. And with 
reference to the opinions of authorities, with the exception of the gentlemen in 
Java, they are unanimous in pronouncing this open system of cultivati~n .to be 
right; e~en Dr. Weddell,* who has been frequently quoted as entertammg a 
different view of the matter, distinctly approves of this system of culture. 

37. The advantages of open cultivation are such as .cannot fail to carry con
viction to the mind of every man who will give the ~ubject a mument's serious 
consideration, as it enables us at once io place our plants out under the most 
favoi1rable conditions to promote their growth. The soil is nu.t impoverished by 
the roots of neighbouring trees, the plants cannot suffer f1·om drip, nor from the 
effects of evaporation or radiation, as the dead.,shad~ affords them,'in this .. respect, 
a far more efficient and certain protection than could possibly be given by any 
living shade, while instead of impoverishing it enriches the ground; it. also pos
sesses the incomparable advantage of 'lieing entirely under our own control, it 

can 

• "My reason for recommendwg the young- plants to he placed" in' the open field, jointly with 
young trees of some othl"r order, and rather more fast-growing than these, 01 iginnted from the fact 
4Jf my having always seen the caH~aya tree dwarfed and stunted when growin)! in e'<pOsed or entirely 
open situati()ns; whether the same thing' takes place with other species seems doubtful, as 1\It·. Spruce 
says that the red bark tree thrives in open ground. 

•' At all events I should n~ver recommend planting any of these trees in the dcr.se shada of the 
forest. In l'Uch a situation the greater part of them would evidently soon be smothered. 

"If I have said that !:!hade appe~red indispensable to the trees at an eady age, I ueve~ meant 
that they should ha,·e too much of it. I think that the trees in India ought to be planted m o.pm 
ground, ar.d close enough (if unmingled . with other trees) to oblige each uthrr to run up,, suffi~tent 
space ~nd air being gradually provided by judicious pruning an~l thinning o~t. A most 1mport~nt 
conditiOn of !'UCCe!'R may be founu in the choice of the proper t1me for plan ling out, the best •LeJOt; 
probably the bcg:nniog of the rainy s~ason." 1 

(True Extract) 
(si,goed) H. A. Weddell. 

(signed) W. G. !tfclvor, 
Superintendeut .Government ChinclJOna Plantations • 

. , 
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.can thus be adjusted exactly to suit the seasons. In the wet weather, when 
shade would be decidedly injurious by promoting the growth of fungi and 
-causing rot, it can be removed; while, in the dry season, it can be increased to 
any ext.ant necessary. It also enables us at once to place t~e plants under.t~e 
most favourable conditions for the development of the alkaloids, and under thts 
svstem of cultivation I have no doubt that many of the species will give a supply 
.of bark in from six to seven year:; after planting, and that in eight to ten 
years they will give a large year!y supply. 'l~his artificial shading will of. cour~e 
be required until the plants attam suffiCient size to cover the ground, \vluch will 
probably be in two years or less . 

. 38. In a state of nature all products are reaped in the most improvident and Proposed .treat
reckless manner possible; but the moment the plants are brought into cultiva- mendt 10~ tile yea!ly 
· · d h 1 · f 1 d f 1 pro uctton ot con-tlou th1s must cease, an t e 1arvestmg o t 1e pro uce o t 1e present year must stant and uniform 

be effected in such a manner as not to injure that of succf'eding years. Although supplies of hark. 
in the forests of the Andes the trees are cut down and stripped of their bark, 
·such a system can never be profitably put into oper~tion in cultivation, and 
another more suited must therefore be devised. I would suggest that our trees 
be planted in snch a manner as to secure the constant and uniform yearly supply 
of bark by simply lopping and pruning the trees; if thi:'i operation is conducted 
with skill, the plants will be benefited rathe~ than injured by the yearly removal,-
before the middle of the dry season, of a certain portion of their branches. This 
will not retard the growth of the plants, nor indeed can any damage a1·isc from 
an attempt to carry out this system, which has been brought to the notice of Mr. 
Howard, and that great chemical authority considers '' that a large produc~ may 
be realized in this way." · 

39. In the first years, probably from the sixth to the ei~bth after planting, the 
produce will be comparatively smalJ, and be entirely ~f the description 
known in the market as quill bark, hut after the l 2th year of the growth of the 
plants a large proportion of the loppings and prunings will produce what is 
.known in the market as flat. or trunk bark. As an argument against this system, 
it has been advanced that chinchona ·plants do not throw out any branches, bnt 
thit~ is a mistake, as we have some plants, although a little more than 15 months 
old, with 11 to 13 branches, and some of these branches themselves measure 
3 ~ feet in length, and the secondary branches one foot four inches. There i~ 
certainly nothing in the habits of all the species of this plant but what promises 
to be admirably suited to this method of cultivation; and from our own obser
vations I feel convinced that much, if not the whole, success of the cultivation 
.depends upon our results in thi~ part of the operation. For if, as stated by the 
Dutch in Java, the plants will not attain sufficient size to produce bark uude1· 4.0 
or 50 years, then chin~hona cultivation can never cecome of commercial import
ance, but this is ngt at all likely to be the case; for if our plants continue to 
attain the same rate of growth as they hav.e done, we have every promist:: of a 
small sup,ply oL,bar~ even bet'hre t\le lapse of the period mentioned above, and 
we can re~sonably expect that out· plants, when once well established, will attain 
greater luxuriance than they have hitherto doue. 

. . . 
. . 40. In order to o?tain the greatest produce from our plantations at an early datP., 
1t appears to be desirable to p)ace our plants rather close together, and with this 
object in view in our oper.ations of this season we have prepared to place the 
-shrubby varieties at a di'stance of from seven to eight feet apart, which will give 
about 889 and 680 plants respectively to the acre; the layer-grown species at 
nine and ten feet apart, which will gh·e about 537 and 435 plants to the act·e. 
This of course would be much. too close to remain to attain their fnll size, but 
when they begin to crowd and impede the growth of each other they can b~ 
thinned out; and this operation will no doubt furnish a large supply of bark as 
they will probably' not require to be thinnecl out before the 12th year of tl~eir 
,growth, as when they fir:~t begin to crowd sufficient light and air will be afforded 
by lop,Ping and pruning a portion of the 'branches. 

~1. 'rhe propagating-house s~nctioned h.v Government in July last was Progress of op~n-
' .fims.hed .bY. the end of De.cem.ber, and has been found most complete and tiotis. 

efficient ~u 1ts working detatls; some delay was caused in ~he progress of thi:S 
w01:k owm~ to the heavy .raius i? Octob.er. and. November, as als9 by tt1e inex
perience of the workmen·m erectma a builthnO' 1t was found d1"fficult to get the 

8 o , o• . 
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furnaces and flues b~ilt in Ruch a manner as to give a steady and efficient heat' 
to the soil in the propagating· frames. This, however, was succes~fully accom
plished, and the house in full working order and filled with plants b.v the 1st of 
January. The house contains fifteen propagating frames, and each of these holds 
about ·1,200 cutting~', ~r in all sufficient space for about ] 8,000 cuttings ; the 
house also contains as much space as that occupied by the propagating frames for 
the growth and propagation of plants by layers and for hardening off such 
plants as are rooted. The cost of this building amounts to about 2,100 rupees. 

42. House for EU'l·opean Gardener.-This building was completed by the 
latter end of January, at a co~t- of about 1,350 rupees; at the suggestion of His 
Excellency the Governor, who visited the work at the time the foundations were 
being laid, the rooms were enlarged, and the house now contains two main 1·ooms 
12 x 14, three verandah rooms, one being 7 x 14, the other two 6 x 14, with open 
verandah 7~ x 14, together with kitchen, store-rooms, and pantry. · · 

Overseer's house, Dodabetta Plantation.-This building is not yet quite finished, 
but. is in a very forward state. In estimating for this building it was proposed to . 
be done temporarily, namely, with bamboo roof: but, as our operations progressed, 
I considered it desirable to construct this' as also a house for the Head Propagator 
in a permanent and durable manner, and conseHuently the buildings have been 
substantially erected with burnt bricks, the corners, jams,. and chimneys being
laid in chunam, and the whole of the timber and roofs of teakwood. I hope to. be · 
able to finish these buildings in this substantial m·anner for only a trifle more than 
the estimates fiJr the temporary buildings, and I trust the Government will approve 
of the a]teration. · 

. Propagator's house.,._,.This has been erected close to the propagating-house, as 
it was found indispensable that the Propagator should be on tLe spot in order to 
give. the plants and cuttings that 'amount of attention'which is necessary to ensure 
success. This buiiding will be completed in a few days. 

Coolies' quarters.-These have been built with burned bricks, teak rafters, and 
bamboo reepers. · 

43. The difficulty experienced in getting artizan~ to proceed to Neddiwnttum,. 
has rendered it no\\" impossible to get the permanent building there. completed 
before the setting in of the rains; therefore small but comfortable temporary 
buildings, with teakwood doors and windows, haye been erected for the assistant 
superintendent in charge of theplantation, as also for the overseers, with store and 
tool houses, and accommodation for about 200 workmen. The permane.nt buildings 
will be proceeded with immediately the rains are over; all the materials, including 
doors, windows, &c., being finished there will tben be ~o ~elay. 

44 . . Felling.-On. the Neddiwnttum plantation about Sij acres have been 
felled, cleared, and prepared for planting this season ; and as our work was much 
delayed last season by the forest not being felled ir1 time, I consi~red it.desirahle 
to fell about '50 acres for next year's planting, so that our work may not be delayed 
at the commencement of next season. On this plantation about 15 acres have 
been cleared for planting under the shade of living trees, and on the Dodabetta 
site about_ 55 acres have been prepared for placing out the plants under various 
degrees of living shade; in only a !'In all portion bas the underwood been cleared 
away, and here the chinchona plants will be placed out imder dense sbade; but 
the greatest portion· of the land is almost entirely cleared) only sufficient living: 
trees being left to give efficient shelter and slight shade. Here also five acr;s 
are enti~ely Cleared of forest; consequently the results on this plantation. will· 

. enable us to form a correct opinion of all the advantages and d!sad\\ant~ges likely 
to accrue f~om the two systems of cultivation, and all the 1nterm~;d1ate stages 
between them. · 

·Trenching and pitting.-After the roads being either formed or marked out,· 
our trenching and pitting operations w€'re begun; at Neddiwnttum ten acres of 
trenching have been completed, and on the Dodabetta site .ab~ut 2~ acresc of land 
has been trenched, and 25 acres pitted. The whole of this site ~·II be prepare~ 
by the end of May, when with the approval of Government we w11l pro~eed. to ptt 
and trench the 25 additional acres on this site intended for the culhvatwn of 
Chinchona crespilla. ' 

45. Enclosures. 
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45. Enclosures.-As ab~ve mentioned, the difficulty of getting artizans to 
procee.d to Neddinuttum, tl~e walls to enclose this pla~tation have not been begun, 
althouO'h~ many of the bncks have been made; It has therefore been found 
necess:ry to enclose this site with a strong temporary fence. The Dodabetta 
site is nearly enclosed by a turf wall and ditch on three sides, and on the 
fourth by a' wood.en fence; the brick wall around the nurseries is now in 
progress. 

46. Increase of Plants.-Next in importance to that of introducing a valuablt 
plant is its increase and ~ultiplication, and :with th~s object in view great. ~tten· 
tion has been given to tht~ part of our operations, whw~ has been much fac1htated 
bv the efficient workinO' of the new propagating-house. The followiqg tablE 
gives the number of pla;ts on the 30th Ap1·il, or at the end of the official year:-

Value in the 

Botanical Names. Commercial Names, 
No. London Market 

of Plants. per lb. of Dry Bark. ' Remarks. 

---------------:------------1 ----------
s. d. s. d. 

i. Chinchona succirubra • Red Bark - 14,450 2 6 to 8 9 In fine health. 

2. Do. Calij;aya • ·' Yellow Bark 237 2 10 to 7 - Do. do. 

3. Do. Condaminea, var. 
U ritusinga • Original Loxa Bark 1 2 10 to 7 - Promising. 

4. Do. Condaminea, var. 
Chahuarguera • Rusty Crown Bark s,ooo 2 10 to 7 - In good health. 

6, Do. Condaminea, var. 
Crespilla - - Fine Crown Bark 105 2 10 to 6 - Do. do. 

6. Do. lancifolia. from 
Java- ~ Crown Bark- 1 1 8 to 2 10 Unhealthy. 

7· Do. nitida Genuine Grey Bark 2,922 1 8 to 2 9 In fine health. 
8. Do. species without 

na'Ee - Fine Grey Bark - 1,211 1 8 to 2 10 Do. do. 
9. Do. micrantha • - Grey Bark - 3,786 1 8 to 2 9 Do. do. 

10. Do. Peruviana - - Finest . Grey Bark 357 1 s to 2 10 Do. do. 
11. Do. Pahudiana. from 

Java• - Unknown . 425 Worthless Do. do. ----
Total number of Plants . 31,495 

Although this increase is highly satisfactory, we have been materially retarded 
in this respect by sup~ying, at the end of December last, to Dr. Anderson, for 
cultivation in Benga~ 204 well-established plants of different species of chinchonas, 
the greater portion of these bein$ of the most valuable species we possess; these 
by this tiroe WOlJld have produced many thousands. Still, the distribution of 
these plant~ will be more .beneficial to Government than if they had been re
tained here; should the localities selected for their cultivation prove suitable, .the 
plants will no doubt be increased with tl'fe same rapidity as has been attained 
here: With our red bark plant~ the increase of the year is upwards of 2,ooo per 
cent., and equal results have been attained with all the species in proportion to 
their value :-that is, spe.cie~ of less value have not been propagated to such .an 

·extent. 

47. General difficulty was experienced, especially in the first· stages• of our Establish:q~ents. 
operations, iu getting together a tolerably effiCient establishment ; and although 
this condition of affairs has lately considerably improved, still we are far from 
possessing an establishment with the general requirements necessary for conduct-
ing operations of this description. This, indeed, was to be expected, as the cul-
tivation of the plants is new; and even in organizing an establishment for any 
undert::tk~ng, it requires time to bring it to an efficient state of working. In the 
propagatmg department, the effects of carelessness and ignorance in the manage-
ment of the plants were productive of the most serious losses. I have been much 

• assisted since the arrival of Mr. Batcock in October last; and I have every reason 
to be highly satisfied with the intelligence, ability, and zeal with which he has 
performed the duties entrusted to him. Mr. Patmore, the head overseeroQn the 
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Neddiwuttum plantation, has also taken a great interest in his work, exhibitinO' 
.an unusual amount of skill in the management of· the plants, a11d is in every 
rE>spect well qualified for promotioJ?. Mr. Lyall, the European gardener recently 
engaged by the Secretary of State, arrived 'here o.n the 18th ultimo, and has 
·been pla.ced in cl;arge ~f, thi~ plantation .. '!he other overseers, altho.ugh willing 
and anxwus to gtve ~Satlsfactwn, have exhibited a want of knowledcre m the man
agement of the plants and the direction of labour, which i ha\~e found great 
difficulty in improving. Every endeavour, however, is heinO' made to obtain 
men possessing the various qualifications required. ~::~ 

·48. Office .......... J have seriously felt the want of a good ·accountant and office 
lnanager, the salary (40 rupees) at present allowed being insufficient to secure 
-the services of a man possessed of the abilities required. l\1r. Hollis, recom
mended by the Forest Department, conducted the office duties until the end of 
October last, when, being ofiered a higher salary by the coffee planters, he left 
this employ without due notice, or delivering over the records and account of his 
office, which put me to much inconvenience. 

Concluding · ~9. ·so far as our operations have progressed, this experiment has been emi-
remarks. nently successful, both as regards the number, genuineness, and value of the 

species introduced, their increase and cultivation. The very important fact has 
also been established," that the climate of the Neilgherries is suitable for the growth 
of all the most valuable species of chinchona, and that the plants possess as great 
power of withstanding extremes of wet and drought as is generally the case with 
evergreens. It has also been ascertain~d that the chinchonas, like nearly every 
other plant, has a distinct period of growth, which extends over about nine 
months of the year, the remaitling three months being one of comparati\'e rest. 
This has especially been clearly demonstrated by our seedlings in the glass-houses, 
for although the:temperature and mGisture was kept nearly uniform through the 
year, yet towards the season of rest the growth of the plants became less rapid, 
the upper leaves assuming a leathery texture, while the lower leaves became red 
and Jell off, thus exhibiting the usual signs of a definite season of rest: this was 
the case with all-the species, but not so marked "in the Chinchona nitida, although 
this epecies also exh~l>ited unmistakeable signs of a season of comparative rest, 
while immediately-on .the return .of spring the 'whole of the species began to 
grow with renewed vigour. I record these observations, as it is generally believed 
that the conditions most favourable for the growth of these plants ''are those of 
continuous vegetation;" and although this is literally correct, because vegetation 
never fairly ceases, yet it conveys somewhat an erroneous impression; for it is 
evident from the indicatious the plants themselves have given of their nature, 
that to urge them to. an equal continuous .growth would do serious damage, by 

. preyenting the perfect elaboration .of the juices of the pl<lJlf.S, a condition to which 
tl1ey are undoubted~y subjected in their natural localities on the Andes, and this 

.. condition i~, no doubt, essential to their well-being. 
41 

50. Our 'Plants ha;ve, in the· rn~st satisfactory ~anner possibl~, passed through 
"all that we had to fear from·the effects ofthis climate,-namely, the dry season, 

· ·and ' hailstorms, to which ~we are liable :in the spring of the year. Our dry 
· 'Weather certainly presents -no insurm~untable difficulty to the successful cultiva

'Jtion ofilhe chinchdnas, and it is'Jikely to prove. highly beneficial in ·promoting the 
!production of :alkaloids: the only difficulty our dry season presents is that it 
•.renders the operations ·with the young .plants more ilifficult for a year or two, 
but when once the plants are fairly e~tablished, it cannot be productive of any 
inconvenience whatever. It is indeed very·questionable if our ,dry season, e~pe
cially on the western side of the Neilgherries, is so severe or of so long contmu
ance as •that of the cinchona region on the Andes, as we frequently read of the 
jungles there being periodicalJv set on fire, while here the drought has seldqm 
been experienced sufficiently se,:ere to ~ende~ this possible. The hailstorm.s, as 

.they happen uefore the ,young 'leaves of sprmg are expanded, do comparatively 
little damage to 11:J.e plants. From the effects of hail our ch!nchonas ha"·e not 
.suffered more than. any other introduced plants which luxuriate all o.vt!r these 
hills. · · 

'51. AlthouO'h the increase in the number of the plants of last season has been • 
very satisfacto~y, -still ·we may 'expect far greater results !his year, as we x;ow 
possess ··a more perfect knowledge :of the system·of propagation, and more e_ffiCient 

· • appl1ances, 

c 
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tppliances, s~ that during this year we may calculate on producing a.t Ieast.l50,0001 
)lants... I would. therefore respectfully. suggest, that the plants be offered for sale' 
:o1 the puLlic in January next, at the following rates,-namely; 500 rupees per:
L 000 · 300 rupees for 500; 200 rupees for 150; 100 rupees for 50, or 4 rupees; 
)~rj pl~nt for any number under 50... 'Ve have now. numerous applications for: 
)Iants, both from planters in this Presidency and from Bombay; and as the•. 
]umber requjred is generally large, I thought it desirable to fix. a low price upon; 
lt.e. plants when· a thousand or upwards are tuken by one purchaser: and I think; 
tis more desirable thatour plants be sold to private indiv.iuuals than gratuitously· 
listributed, which is apt to lead to the Joss of the plants, because persons do 
1ot generally value that which they receive for nothing; whereas those who pur
!hase plants at a fair price establish by this act that they value and consequently 
;vill take care of them ; moreover, it will induce purchasers to propagate and· 
ncrease the plants themselves, and thus greatly facilitate the extension of their 
!ulti vation. · 

52. In concludiug this report, I beg to tender my grateful acknowledgments 
:o his Excellency Sir 'Villiam Denison and the Government of Madras, for the 
~onfidence they have reposed in me while conducting the operations of this 
important experiment through its most critical stages, and at a time when the 
:orrectness of our own views had not been. practically develo1>ed, and many con
flicting theories pressed upon Government~ My best acknowledgments are also 
iue to Clements R. Markham, Esq., fur much valuable assistance and information, 
which has greatly contributed to the successful development of this undertaking; 
:tlso to J. E. Howard, Esq., for his contribution of the valuable ~pecies of Chin· 
~Ilona Uritusinga, and for much important scientific inlormation. . 

(signed) W. G .. 3fcivor, 
Superintendent Government Cinchona 

--Government Gardens, Ootacamund, Plantations. 
31 :May 1862. 

-No. 102.-

From W. G . .Jfcivor, E~q., Superintendent Government Chinchona Plantations, 
to J. D. Sim, Esq., Secretary to Government, Revenue- Department. 

Sir, . · Ootacamund, 27 June 1862..~ 
'\VrTH reference to tl:re oruer of Government, under date the 23d June 1862, 

I have the honour tg inform you, with reference to the application of 1\Ir. Las .. 
celles for chinchona plants, that by the planting. season next year, we will have 
available for di§lribution, pro6aLly1 between 20,000 and 30,000 plants. In 
con.versatio~, this gentleman. menti01~ed 1?,000 as the probable number of plants 
he mtended .to purchase: this quantity Will, no douLt, be available for, .Mr .. Las~. 
celle?, and will leave sufficient plants for the supply of other applicant>~. 

- No.I03.-

Memorandum from l~. G. Mcivor, Esq., Superintendent Government Chinchona 
PlantatiOns, Ootacamtind, dated 6 September 1862. 

· 1. I wou~n .respectfully submit that . the ~r?gress of the chinchona experi
menta\ cultl~atl?n, and the present very ~rom1smg condition of the plants, are 
such as -to JUshfy, more extended operations than those already proposed · ·1 
would therefore ;ecoi?mend that,, in addition to the land (150 acres) prop~sed 
to he opened at Nedd1wuttum durmg the present official year,. a new plantation, 
of ~t leas~ 100. acres, be opened to the east of the Pycara Waterfalls, as this is 
a Slte which Will no doubt prove well suited for the cultivation of all the -species 
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of cinchonas, and especially for the most valuable sorts, such as C. succirubra, 
C. Calisaya, and C. Condaminea. In opening this plantation, I would recom
mend that the land be cleared of forest and trenched-that is, in the first in· 
stance, lines of trenches to be made three feet wide and two feet deep, and ten 
feet apart, for the C .• fluccirubra and C. Calisaya, and eight feet for C. Conda
minea: this will ]eave an intervening space of five and seven feet in each row 
of untrenched land, which can be turned over after the planting is finished; or, 
perhaps, portions of it may be trenched over with the greatest advantage, imme
diately before the roots of the plants reach the untrenched land. 

2. I would also submit, for the consideration of Government, that the pay of 
the office manager be incr.eased from 40 to 50 rupees per mensem, and that the 
salary of the second \n·iter be· increased from 25 to 40 rupees, and that he be 
required to furnish security to the extent of 2,000 rupees, and to perform the 
duties of pay-clerk or shroff. 

3. Subjoined is an estimate of the cost of this new work. 

EsTiMATE CosT of forming a Plantation (of 100 acres) of Chinchona Trees on the East 
. of the Pycara Waterfalls. · 

Cost 
of forming the Cost of 

PART 1 c u LARs. Plantation Fixed 
with Buildings, Establishment. 

Roads, Tools,&c, 

Building and other Contingent Charges: Rs. a. p. Rs. a, p. 
To house for the assistant superintendent, to consist of two main 

rooms, 12 x 12, and four verandah rooms, 6 X 12. Walls to be 
built of burnt brick in clay. Fireplaces, chimneys, and corners 
of brick in chunam, and plastered with chunam; roof to be con-
structed of teakwood, king-beams, rafters of jungle-wood, and 
covered with thatch ; doors and windows of teakwood - -

To out-houses, one kitchen, 10 X 12, and two out-houses, 10 X I5, 
constructed as above - - - - - - - -

. To tool-rooms and store-rooms, each 10 X 15, constructed as above 

To houses for 100 coolies, to consist of 30 rooms, 7 X I 0 each 
constructed as above - - - - - - - -

To enclosing 10~ acres witp strong wooden fence, five feet high : 

To felling IOO acres, at 15 rupees per acre; lopping and clearing, 
· at 15 rupees per acre ; trenching 100 acr~s in lines, 3 feett wide, 

2 feet deep, at 80 rupees per acre; shadmg plants, at 7 rupees 
per acre; carriage of plants and planting, at 6 rupees per acre • 

To forming cart-roads, 12 feet wide, over 100 acres of land, at 300 
rupees per mile - - - , - - t - - • -

To too]s.-200 pickaxes, at 2 rupees each; 200 felling-axes,. at 
2 rupees e·ach ; I 00 billhooks, at 1 i rupees each ; 200 mamoot1es, 

1,200 

330 

250 

1,000 .. 750 

• 

12,300 

1,850 

- -

- -
- -
- -
- -

I;; 

" - -

- -

'at 1 rupee each; 12 steel digging-forks, at 4 rupees each; 2f 
steel spades, at 2 rupees each; 12 crowbars, at 3 rupees'each - c I,282 - -

A propagating-house • - - - - - - • 2,000 ... -

Continge& charges, at 10 per cent. • - • - - - 2,046 - -

Fixed Establishment : 
1 Assistant superintendent • - . - . . .. . -

- . - - - - - . 2 Peons, at 7 rupees each per mensem 

'foTAL - - - 22,508 -

-
-
-
-
-

~ 

-

-

125 - -
14 - ---139 - -.. 

Government Gardens, Ootacamund, 
6 September 1862. 

(signed) W. G_; Mcivor, . ~ 
Superintendent Government Chinchona Planiat1~ns. 
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:MINUTE by Sir William Denison. 

I VISITED Neddiwuttum a few days ago, and found the state of the plantation 
to be as follows:-

1. At the top of the hill, a height of about 6,000 feet above the sea, .a number 
of plants had been in the ground for upwards of a year ; they had been exposed 
to the cold of the winter, the drought of the spring, the wet of the monsoon, yet 
nothing could look more healthy and flourishing than the whole of these. The 
tenderest species, C. succirubra, seemed to flourish best, for a plant not more 
than 1 5 months old was three feet six inches high. Farther down the hill a 
piece of ground, about 68 acres in extent, has been cleared and prepared for 
plants; this site occupied two sides of a valley, and was sheltered by helts of 
trees on the ridges, separating it from the adjacent valleys. About 18 acres of 
this were planted, and the plants looked healthy and flourishing. The planting 
had been delayed by the wet weather, but Mr. :Mcivor expected to plant at the 
rate of about 10 acres per week. In an adjacent valley," at a lower level, about 
180 acres had been felled and partially burned, and below this again, was the 
propagating-house and the nursery for young plants. The permanent buildings 
for the coolies and superintendent had yet to Le erected, and the fence round 
the plantation to be completed. Great credit, however, is due to Mr. Mcivor, 
for the energy which he has shown in pushing on the experiment, and for the 
amount of work which he has got through; nothing can look better than the 
plants, and everything seems to me to testify to the success of the experiment. 
I should therefore be disposed to recommend that this should be pushed on 
steadily and regularly, and that 150 acres should be added annually to the 
plantations, for a period of nine or ten years at least, at the expiration of which 
period, we shall be able to ascertain whether 1\fr. Mcivor's views as to the possi
bility of getting a return from the loppings aud prunings of the trees, are 
correct. Should they be so, the size of the annual plantation may be diminished. 

2. I have proposed to plant 150 acres annually, because I am of opinion that 
the Government will have to depend very much on its own exertions to provide 
chinchona bark to an extent at all commensurate with its consumption. It is 
perfectly true that many persons ha\'e asked for plants, and professed their 
intention of making plantations; but looking to the fact that they must, under 
any circumstances, remain without any interest upon their outlay for nine or ten 
years, and that this outlay will amount, with interest, to about 100 l. per acre, I 
do not think that any great extent of land will be planted. Should the lopping 
and pruning produce the quantity of bark anticipated by Mr. Mchor, the return 
will be sufficient to repay the capital expended in about 10 years, inclusive of 
interest ; but the sup9ly will not be large enough to produce any great effect on 
the market-price of quinine, which will go on increasing until the trees now 
planted arriye at t!.\eir full growtB, say.40 years, when the return might amount to 
40,000 lbs. of bark per acre, or for 180 acres six millions of pounds. The cost 
to the Government would be at the utmost, supposing there to be no return in 
the interval, about 1,000 l. per acre, and theJreturu, even at present prices, would 
be at least 16,000 l. per acre. . 

3. 'Vith reference to the qccompanying proposal from Mr. Mcivor, that he· 
should be allowt:d to make' a new plantation at Pycara, at a cost of 22,508 rupees, 
I should recommend that it be acceded to, 'to this extent-that he should be · 
allowed to clear away the timber from 100 acres during the dry season,•when. 
alone it can be done with advantage, and that for this purpose he should be· 
allowed to expend 3,000 rupees; while he should also b,e aUowed to build a. 
propagating-house alld houses for the superintendent and the coolies, at a cost 
not exceeding 4,000 rupees; the remainder of the work to be included in 
the estimate for 1863-64, \\hich must alsu include the completion of the plan
tations tp the extent of 300 acres, and the clearance of the ground (150 acres)' 
for the pl'i;ntation of 1864-65. The other propositions of Mr. Mcivor seem 
reasonable . 
• Stptember.1862. W. T. Denison. 
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ORDER of the Madras Government, 2 October 1862. 

1. ON a consideration of the President's minute above recorded, in which his 
Excellency has detailed the. success of the cinchona plantation at Neddiwuttum, 
and has strongly recommended· the gradual extension of these plantations, the 
Goveniment resolve to sanction the proposal made by 1\lr. Mcivor to form a new 
plantation at Pycara, at a total cost of 22,508 rupees; limiting, however, his 
operations during the current year to clearing away· the· timber from 100 acres· 
during the dry season:, when alone it can be done with advantage. To carry 
into effect this commencement of the new plantation, 3,000 Tupees will be allotted 
to Mr. Mel vor. 

2·. A further sum of 4,000 rnpees will be .allowed for b'uilding a propaO'ating4 
house, and houses for the superintendent anch~oolies. · 

0 

3 .. Mr .. Mcivor will make provision for the remainder of the work in framing 
the budget estimate for 1863-64) in which. should also be included the com .. 
pleti0n of the plantation to the extent of 300 acres, and:· the clearing. of 150 
acres for the plantation of 1864,...65 • 

.. 4. The Government approve also of the proposal:made by Mr. Mcivor to 
increase the salaries of the office manager and of the second writer fl'Om 40 to 
to 5Q rupees, the, second writer being· required to furnish security to the extent 

.of 2,000 rupees, and performing the duties' of shroff. Application will, accord-. 
ingly, be made to the Government of India, for sanction to this increase of 
salaries. · 

5. Mr. Mcivor will be called upon to .report whether the additional expenditure 
sanctioned in this order . can be met fwm the sums entered in the budget fm~ 
1862-63 for 'the cultivation of cinchona. 

(signed). T. Pycroft, . 
. Chief Secretary. 

-·No.l04.-

From the Government of Madras· to Sir Charles Wood. 

Madras, 23 October 1862. 
I. WE have the hono.ur to forward, for your information, papers regarding the 

cultivation of the chinchona on the Neilgherry Hills. · 
2. '\Ve beO'.to,draw your attention especially to the Minute recorded by our 

Ptesident, after a personal inspection of the plantation at Neddiv~ttum. 
3. The· following table shows the number of plants of e~ch species on the 

31st August last :-

Number Number' Numb~r 

of l 
of of 

Botanical Names, Commercial Names. Plants on PJ,tlnts on Ori11inal Plants the the and 30th April 31st August Date of Receipt. I 1862. 1862, 
---

I 

1. C. succirubra - - . Red Bark . . 457, Aprill861 14,450 30,150 

2. C. Calisaya - - Yellow Bark - { . 6, April . , } 237 1,050 - 48, Dec. , • 
3. C. Condaminea, var. Uritu- Original Loxa Bark 1, Apri11862 1 41 

slnga. 

· 4. C. Condaminea, var. Chahar- Rusty Crown Bark Seeds, Feb. ,, 8,000 20,030 
gue.ra. 

5. C. Condaminea, var. Crespilla Fine Crown Bark • " Feb. 
" 105 236 

· 6. C. lancifolia - - - Pitayo Bark • . 4, Dec. 1861 1 1 

7. C. nitida • - - - Genuine Grey Bark Seed:~, Feb. II 2,922 8,500 

8. C. (species without name) • Fine Grey Bark - " 
Feb. , 1,211 2,440 

9. C. micrantha .. - - Grey Bark - - " 
Feb. ,, 3,786 7,400 

10. C. Peru·wiana . . - Finest Grey Bark - ,, Feb. 
" 

357 2,295 

11. C. Pahudiana - - - Unknown . - 250, Dec. II 425 425 - --------
ToTAL Number of Plants - - - 766 31,495 72,568 

Note.-Average present propagation, about 10,000 per mensem. 
' 

Value per Pound 

of Dry Bark 

• in the 

London Market. 

8. d. 8, d. 

2 6 to 8 9 

2 10 to 7 -
2 10 to 7 -· 
2 10 to 7 -

-
2 10 to 6 -
1 8 to 2 10 

1 8 to 2 9 
1 8 to 2 10 

1 8 to 2 9 

\ b to 2 JO 

Worthless. 

• 
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4. 'Ve need not comment on this table, which is enough in itself to show the 
great success attained in the propagation of the plant. 

5. The Dodabetta plantation ·extends over 60 acres, of which 15 have been 
planted out, :and 45 have been cleared and prepared in different stages. A further 
extent of 45 acres will be' planted in the course of the current year. Of the 
entire area only five acres will be entirely cleared for the reception of plants, 
while 55 acres will retain \·arious degrees of shade as an expfrimental measure. 

6. The Neddiwuttum site comprises 150 acres, of which 21 have been planted, 
and 129 acres, more or less, prepared. A further extent of 79 acres will be 
planted in the course of the current calendar year. It is to this latter plantation 
that our President specially refe~ in his Minute, to which we have above called 
your attention; and we doubt not that you will be gratified to Jearn the flourishing 
condition of the plants generally, and in particular of six plants which were 
planted out experimentally on 29th September 18GJ, on the highest part of the 
site, about 6,200 feet above the. sea. These plants (including the mo.st delicate 
variety, C • .succirubra) have stood the cold of the wint~r, the drought of the 
spring, and the wet of the monsoon without any artificial protection, and were in 
the most Yigorous and healthy condition, ranging in height from 36 to 42 inches, 
although only 15 months old. 

7. 'Ve do not deem it necessary to trouble you with any lengthened remarks 
on the difference of opinion between Dr. Anderson and ~Ir. l\Iclvor as to the 
culture of the chinchona plant. The system adopted_ by l\Ir. :Mel vor is supported 
by l\Ic.ssrs. l\f(lrkham, Cross, and Spruce, who alone have seen the plant growing 
in its natural habitat, is consistent with the recognised principles of horticulture, 
and, above all, has proved eminently successful in practice. Granting that the 
cultivation of the chinchona is still an experiment, it seems to us that we should 
be guilty of great want of judgment if we abandoned a system which has in 
every respect been attended-with such satisfactory results. .As already remarked, 
55 acres of land are being tried with varying degrees of shade, in order that 
every mode of culture may be practically tested; but we are bound to say that, so 
far as our present experience extends, the plan of open planting has been most 
successful, the trees in open ground being far healthier and more vigorous than 
those under·the shade of living trees, and this in proportion to their t:xposure to 
the influence 'of the atmosphere. 

8. :Mr. :Mcivor's mode of culture from the outset is explained in full detail in 
his repott of the 31st l\:lay 1862, and we need only add that nothing can be more 
satisfactory or promising than its results. · 

9. The rapid propagation of plants has enabled us to offer a considerable 
number for sale early nekt year, at the moderate price of 4 annas (or 6d.) each. 
In :fixing this.rate, Wli have been influenced by a desire to encourage the culti
vation of the plant by private individuals, owing to the expenses of cultivation, 
and the long peri?ll which must elaps~ before returns can be expected. 'Ve are 
not sanguin~ of the ~nvestment of private capital in this speculation, and there
fore, while extending .every legitimate encouragement to private enterprise, we 
pu-rpo!':e yearly to add to the Governmclnt plantations. 'Ve have directed 
.1\Ir. Mci\'or to clear 100 acres, at a site differing in aspect from that at Neddi
Tattum, during the ensuing dry season (when alone this operation can be advan
tageously .performed), and tb build a propagating-house and quarters for the 
superintendent and coolies, at an aggregate cost of 7,000 rupees. The plantino
out of this 'new site will net be undertaken until 1863-64. 

0 

.. 
10. 'Ve consider that l\Ir. l\iclvor is entitled to very great credit for the able 

and energetic manner in which he has conducted the important experiment 
entrusted to him, and that he has well merited the increased salary allowed to 
him in modification of that proposed in our Order of 3d July 1861. 

u8. From 
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PAPERS RELATING TO THE INTRODUCTION 

-No. 105.-
From W. G. Mcivor, Esq., Superintendent Government Chinchona Plantations, 

Ootacamund, to J. D. Sim, Esq., Secretary to Government, Revenue Depart
ment_, Fort St. George. 

Sir, Ootacamund, 13 November 1862. 
WITH reference to the Order of Government of the 22d ultimo, No. 2263, 

I h:ave the honour to enclose the report for last-month of our progress in the 
cinchona operations; and would add that we have begun the permanent build
ings both at Neddiwuttum and at Pycara, that upwards of200 acres of forest have 
already been cleared fo! the next season's planting, which makes the total extent 
of our plantations, more or less prepared, 410 acres . 

.REPORT on the Number, Distribution, and Condition of the Chinchona Plants on the N eilgherries, 
· · on 31 October 1862. 

Botanical Names. Commercial Names.· 

C. succirubra - - Red Bark - -
C. Calisnya - .. Yellow· Bark - -
C. Condaminea, var. Original Loxa Bark-

U ritusinga. 
C. Condaminea, var. Rusty Crown Ba~k -

· Chaharguera. 
C. Condaminea, var. Fine Crown Bark -

Crespilla. 
Pitayo Bark C. lancifolia w ~ - -

C. nitidia - - Genuine Grey Bark -
C. (species without Fine Grey Bark -

name.) ' 
C, micrantha - - Grey Bark - -
C. Peruviana - - Finest Grey Bark -
C. Pahudiana - - Unknown - -

ToTAL Number of Plants 

TABLE II. 

Number "\""aloe per Pound of 

of . , Dry Bark in 

Plants. tbe London :Market. 

s. d. s. d. 

39,268 2 6 to 8 9 
1,346 2 10 to 7 -

820 2 10 to 7 -
27,957 2 10 to 7 -

287 2 10 to 6 -
1 1 8 to 2 IO 

8,542 I 8 to 2 9 
2,514 I 1:1 to 2 10 

8,110 1 8 to 2 9 
2,477 1 8 to 2 10 

425 Worthless. 

1H,747 

• 

R E 111 ARKS. 

1. The total number of plants 
placed out permanently in the 
plantations is 35,000 ; and 
although many of these were 

., only recently transplanted, all 
are making satisfactory pro-
gress~ ' 

2. The increase by propagation 
during last month was 11,291, 
being considerably above the 
average of the last two months. 

3. The Chinchona lancffolia con· 
tinues to make satisfactory pro
gress, and I believe it may be 
safely stated that the introduc
tion of this valuable species is 
now secured. ' 

• 
4. TABLE II. exhibits the growth 

of 11 plants, planted out by 

MEMORANDUlii of the Growth of the 11 Plants planted on the Second 
Denison Plantation at N eddiwuttum, on 30 August 186~. 

... his Excellency the Governor and 
other gentlemen, on the 30th 
.August 1~62; these plants have 
bean selected as their heights 
were .noted o.t the time of being 
transplanted; and as they are all 
of the most valuable speciell, 
namely, C. succirubra, a ~orrect 
record of their rate of growth 
in this climate will no doubt 
prove interesting. All the other 

Number Height Height 

of in Inche-s when in Inches on 
Pla1iled 

Flauts, 30 August 1862. 31 October 1862. 

l 23 31 
2 16! 28 
3 19 25 
4 15 23 
5 27. 36 
6 20 28 
7 21 30 
8 18 28 
9 20 26 

10 20 32 
11 18 30 

Government Gardens, Ootacamund, 
6 November 1862. 

I 

Growth 

in Inches during 

Two 1\lonths. 

8 
11§ 

6 
8 
9 
8 
9 

10 
6 

12 
12 

.. By whom Planted. 

-

~His ExeellenCy 
Denison. 

• • 
Sir W. species continue in the finest 

possible state of health, and are 
making equal progress to th~ Red 
Bark. I 

J. W. Breeks, Esq. - .. 
Dr. Sanderson - -
J.D. Sim, Esq. - .. 
I.ieutenant McLeod· . 
P. Grant, Esq. - -

• 
(signed) rv. ~· JJfclvor, . 

Superintendent, Government Chtnchona Planta~10ns. 
• 
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-No. 106.-

REPORT on the Number, Distribution, and Condition of the Chinchona Plants on the Neilgherries, 
on the 30th November 1862. 

-~ .. 
~ ... 

• 0 

~ 

1 

-2 

3 

-4, 

:5 

6 

'7 

8 

9 

·to 

:11 

Botanical Names. Commercial Names. 

. i 
I 

C. succirubra - ., Red Bark" . -
C. Calisaya . . Yellow Bark - . 
c. Condaminea, var. Original Loxa Bark • 

Uritusinga. 
Rusty Crown Bark c. Condaminea, var. . 

Chahuarguera. 
Fine Crown Bark c. Condaminea, var. -

Crespilla. 
C. lancifolia - - Pitayo Bark - -
C. nitida - - Genuine Grey Bark· 

C. specie11 without Fine Grey Bark 
name. 

C. micrantha . - Grey Bark -
C. Peruviana - - Finest Grey Bark 

C. Pahudiana • - Unknown 

ToTAL Number of Plants 

Government Gardens, Ootacamund, 
December 1862. 

118. 

-
- -

-
-
. 
. 

-

Number 

of 

Plants. 

42,184 

J,372 

850 

37,781 

464 

1 

8,565 

2,542 

8,148 

2,594: 

425 

---
104,926 

Value per Pound uf 

Dry Bark in 
I 

the London 1\Iarket. · 

s. d.' s. d. 

2 6 to 8 9 

2 10 to 7 -
2 10 to 7 -
2 10 to 7 -
2 10 to 6 -
1 8 to 2 10 

1 8 to 2 9 

1 8 to 2 10 

1 8 to 2 9 

1 8 to 2 10 

Worthless. 
- -

R E 1\1 ARKS. • 

During last month, no plants 
having been placed out in the 
plantations, therefore the number 
of plants permanently planted out 
is the same as in October, namely, 
35,000, all of which are makin g ' 
very satisfactory progress. 

The average growth of las t 
month, as will be observed b y 
Table .11., is. 6} inches, which ex 
ceeds the average growth of Sep 
tember and October by two inches. 

. 
' 

The increase by propagation 
during the month is 13,179, which 
considerably exceeds the results 
obtained in any previous months 
The largest,. plant we possess is now 
6 ft. 9 in. high, with branches from 
three to five feet in length ; the 
stem, measured at half a foot above 
the ground, is oi inches. 

(signed) W. G. Mcivor, 
SuperinU>ndent Government Chinchona Plantation. 



PAPERS RELATING TO THE INTRODUCTION 

-No. 107~-
. . 

REPORT on the Number, Distribution, and Condition of Chinchona. Plants on the Neilgherries, on 
31 December 1862. 

·I B~mwN=-J 
.. -~· 

.::0. 
fl.l Co1!1mercial Names, .... 
c. . 
0 

'ji!4 
-~ ··- ,. 

1 C. suc.cirubra • - Red Bark -· 
2 c.' Calisaya. 

: 
• Yellow Bark • 

Or~ginal Loxa Bark • 3 c. Condarp.inea, Vl).r, 
' .. · VritusiiJ~a, 

4 c. Condaminea, VaJI. 
Chahuarguera. 

Rusty Crown Bark, -

5 C. Condamin~~ var. 
' · Crespi,Ua., 

. ' 

Fine Crowp Bar~ • 

·6 C. lancifolia ; . -•· 

7 C. n'itida • •• Gen'ijine Grey Bark • 

8 c.- species · without Fine Grey Bark -
name. 

9 C. micrantha . - Grey Bark . . 
10 C~ Peruviana - - Fine$t Grey Bark -
11 C. Pahudiana • - Unkpown -. . 

ToTAL Number of Plants • • • 

TABLE II. 

1 23 38 41 

' 2 161 33 37 

3 19 31 .3{ 

4 . ' lfi 32 36 

5 27 43' '48 

u ~0 
II 

34 40 

7 21 35 38 

8 18 35 37 

9 20 32 38 . 
10 20 39 42 

11 18 ·37 42 

Government Gardena, Ootacamunil, 
7 January 1863. 

Number 
of 

Plants. 

3 

4 • 
3 

4 

5 

6 

3 

2 

6 

3 

5 

Value per Pound 
of Dry Bark 

· in the 
London Market. 

His Excellency Sir 
W. Penisoa. 

• 

J. W. nreeks, Esq. 

Dr. Sanderson. 

J. D. Sbn, Esq. 

Lieutenant McLeod. 

P. Grant, Esq. 

REMARKS. 

. . 

(signed) TV. G. Mcivor, . 
, Superintendent Government Chincbona. PlantatiOns. 

f 
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=- No. 108 .A. -

RE-PORT o-n. th-e Number, })isttibu:tion., and. Condition ·c:)f' Chinchona :Plants 'On 'the ~eilgherries, on 
'81 T LJ 1863, 

i Commercial Names. No. of Plants, 
':3 

\' alue per Pound of 

Dry Barkin 

the Londou Market. 

REMARKS, 

~ 
--------~------·1-~----------~--~'--------~---------.---,.~-~· -----------=====~-=-~--

1 ; C. succirubra - - . .iled Bark 

2 1 C. Calisaya - - · Yellow Bark -

3 
1 C. Condaminea, var, . Original Lon Bark • 

Uritul!inga. 

C. Condaminea, vat. 
Chah uarguera. 

Rusty Crown Bark -

C. Condaminea, var. Fine Crown Bark 
Crespilla. 

6 · C. lancifolia - - . Pitayo Bark 
I 

7 ; C. nitida - Genuine Grey Bark_. 

8 C. species without · ·Fine Grey Bark • 
name. 

9 C. micrantha • - Grey Bark 

10 C. Peruvians • - Finest Grey Bark -

11 C. Pahudiana - Unknown 

s. d. s. d. 
471507 2 6 to 8 9 

1,424 2 10 to 7 -

891 2 10 to r; -

'54,'790 2 10 to 7 -

739 2 10 to 6 -

1 1 s to 2 10 

8,~96 1 8 to 2 9 

2,579 I 8 to 2 10 

8,247 I 8 to 2 9 

2,772 I 8 to 2 10 

425 Worthless. 

TOTAl. Number of Plants - 1- - 127,671 

TABLE II. 

'The total number of plants 
planted out permanently: in the 
·plantations remain as formerly, 
namely 35,000. These continue 
to make very satisfactory progress, 
having now passed through the 
month of January, the driest and 
co~dest in the year, not only with-· 

1 out injury, but their growth has 
scarcely been retarded by the cold 
attd drought. It may therefore be 
concluded that our dry and cold 
·season on the N eilgherries will not 
fotm any impediment to the suc
cessful cultivation of cinchonas. 

'The increase by propaga.Jon 
during last month is 11,689, being 
rather under the average results of 
the last six months. Deducting the 
plants seut to Bengaland elsewhere, 
together with the number lost in 
transplanting, gives the total num
ber <If plants at present 127~671. 

1\IEMOR.ANDUM 'Of the Growth of Eleven -Plan'ts of C. Succiruhra, planted. on 
the Second Denison Plantation at Neddiwuttum, on 30 August 1862. 

Table II. exhibits the growth of 
11 plants, planted out by his Ex
cellency the Governor and· other 
gentlemen on the 30th August 
1862, the average growth of Number of 

Phmts. 

. 1 

2 
·I 

4 

5 

l 6 

7 

8. 

0 

10 

11 
) 

118. 

. Height in 
Inches when 

Plantea, 
30 :August 

1862. 

• 23 

16! 

-19 

lli 

27 

21 

18 

20 

~ 2.~ 

iS 

Height 
in Inches 

·on 
31 December 

186~. 

41 

37 

36 

48 

40 

38 

37 

38 

42 

42 

Height 
in Inches 

on 
Sl January 

1863. 

45 

40 

38 

1!0 

52 

4:0 

48 

46 

Growth • 
ln Inches 

during 
January 1863. 

3 

4 

4 

4 

1 

3 

3 

2· 

' 

By wholn Planted. 

His Excellency Sir 
W. Denison. 

J. W. Breekl', Esq. 

Dr. Sanderssn. 

J. D. Sim, Esq. 

Lieutenant Mcleod. 

P. Grant, Esq. 

, these plants for last month being 
·about 3~ inches, or half an inch 
less thau in December; but when 
it is considered that a maximum 
growth of six inches was obtained 
in this month, it will be observed 
how little effect our dry and cold 
season has on the plants. 

.' (sig·n.fld) 
0 w: G. Mcivor, · 

Supenntendent Government Chinchona Plantations. 

'5 T , 
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-No. 108B.-

B.EroRT on the Number, Distribution, and Condition of Chinchona Plants on the Neilgherries, on 
.. 28 February 1863. 

-~ .. 
~ 
'S 

' . :' 

B11tanical Names. Commercial Names. No. of Plants. 
I Value per Pound of 

Dry Bark in 

· the London 1\lat·ket. 

REMARKS. 

c:i • 
z 

---1--------------(-------------~-------l-----------l-------------------
s. d. s • d. 

1 C. ·succirnbra . . . Red Bark . . 48,9.89 2 6 to 8 9 The total number of plants . 

Yellow Bark 
planted out permanentlv in the-

·' 2 C. ·calisaya . . . - 1,480 2 10 to 7 - plantations remain as formerly, . 

C.'Uritusinga: • Original Loxa Bark • 
namely, 35,000. These plants -

3 - 927 2 10 to 7 - have now pas·sed through the dry 
and cold season in the most satis-

·4 · C, Condaminf:)a . Select Crown Bark . '51,012 2 10 to 7 - factory manner; the weather now 

C. Crespilla Fine. Crown Bark 
becoming mild, with appearance 

5 - - - 825 2 10 to 6 - of rain, indicating the close or 
the winter season. 

6 C. lancifolia . . Pitayo Bark• - - 1 1 8 to 2 10 
The increase by propagation 

7 ·C. nitida- - - Genuine Grey Bark - 8,312 1 8_ to 2 9 during last month is 8,063, being 
about 3,900 plants under the 

8 c. species without Fine Grey Bar~ - 2,595 1 8 to 2 10 ·average results of the last six 
months, this reduction being name. 
caused by the want of space t() · 

9 , C. micrantha - - ·Grey Bark . . 8,326 1 8 to 2 0 harden oif the plants. 

10 C. Pe1·uviana . - Finest Grey Bark - 2,847 1 8 to 2 10 

·11 C. Pahudiana - . Unknown . - 425 Worthless. ---
ToTAL Number of Plants - - . 135,739 . 

• 

TABLE II. 

:ME~IORANDUM of the Growth of Eleven Plants of C. succirubra, planted on Table II. exhibits the growth o£" 
the Second Denison Plantation at Neddiwuttum, on 30 August 1862. 11 plants planted out by his Ex· 

-----------,-----~-----..------,---------I cellency the Governor and other· 
gentlemen on the 30th August. 
1862, the average growth of~ 
these plants during last month 
being 3 1 inches, or a quarter of 
an inch less than in January, 

Number of 
Height in Height 

Inches when in Inches 
Planted, on 

, Plants. 30 August 31 January 
1862. ·1863 

. 

l 23 45 

. '2 161 40 

3 19 38 

4 15 40 

5 27 52 

G . 20 41 
It 

7 21 41 

,8 1 18 40 

9 20 40 

10 20 48 

11 18 46 

Height 
in Inches 

on 
8 Fel>ruary 

1S63. 

48 

44 

41 

43 

54 

43~ 

44j 

4:4 

42 

61 

52 

Growth 
in Inch~s 

during By whom Planted. 

February J8 63. Q 

l-----~-----"------t .,which, allowing for the shol't
ness of the month of February, 
giv~s merely the same results. 
The Chei()'ht 'Of the largest plant 
we poss;ss is now 7 feet 2 inches, 
with branches from 3 to 5-! feet 
in lenO'th. T;'he stem, measured 
half a

0 
foot from the ground, is-

5 -f. of an inch in circumference. 

3 

4 

3 • 

3 

2 

2! 
3j 

4 

2 

I 
3 

6 
I 

His Excellency Sir 
W. Denison. 

J. W. Breeks, Esq. 

I Dr. Sanderson. 

! J. D. Sim, Esq. 

Lieutenant McLeod. 

P. Grant, Esq. 

0 

(signed) IV. G. :llfclvor. c 

Superintendent Government Chinchona Plantations. 



OF THE CHINCHONA PLANT INTO INDIA~' 

APPLICATIONS. for CHINCHONA PLANTS. 

No. 

G. Dawson, Esq. - Ootacal:nund - 1,000 

J. Chesson, Esq. - Mahablesl;l.war 500 

W. Chambers, Esq. Ootacamund - 1,00()o 

A. R. Lascelles, Esq. Ootacamund - - 10,00(} 

T. De Facien, Esq. Kattarey 5,000 

C. Vincent, Esq. Kattarey 5,000 

J. Pierie, Esq. Calicut- 2,000 

W. Stainbank, Esq. Hullikul 1,00() 

J. H. Schnarrie, Esq. Ootacamund - . 5,00(} 

1V. Southey, Esq. - W allaghaut - 1,700 

E. T. FitzGerald, Esq. - Calcutta 800 

Major Morgan Ootacamund - 1,000 

TOTAL - 34,000 

MEl\IORANDUl\l of CHINCHONA PLANTS DISTRIBUTED. 

F. N. Maltby, Esq. Travancore- 16 
Dr. Junghuhn Java - 5(). 

A. R. Lascelles, Esq. - Ootacamund 12 
M. Anderson, Eeq. Jamaica 2 
Dr. Wiehe - Bombay 10 
Dr., T. Anderson - Calcutta - 554 
Dr. Jp.miesort ! ; Saharunpore - 107 • 
Professor Lees Calcutta 61 
Rajah of Travancore ., - 521 

. 
ToTAL - - - 1,339 



2,')4 PAPERS RELATING TO .THE iNTROD\JbTION 

-No. 109.

MEM.OR.A.NDUM by :\Jr. J.Warhham. 

(Sent to Mr. Mcivor, via Southampton, 19 February 1863.) 

TatitE has been much confusion in the nomenclature of the species of.chin
-ch~na fromthe forests of Loxa, three varieties of which are now growing on the 
Nedgherry Hills. They are all classed by Dr. Weddell under the head of 
C. Co'fidam'iuea, ·and hitherto the 'Varieties have been called in Mr. M'Ivor's 
Repo:rts'-1-. Uritusinga. · 2. Chahua:rguera. 3. Crispa. . ' . 

Dr. Hooker, i!l a recent number of the "Botanical Magazine," has named the 
species C. o.fficinalis, reverting to the original name given by Linnreus. Dr. 
Hooker says: "When once the law of priority is departed from without perfectly 
" go~d cause, the door is opened to endless future change, and consequent -con- · 
" fusmn: . '!'he genu~ was founded upon the on~ plant called ' quinquin~,' by La 
~' Condamme, to wh1ch Lmnreus gave the specific name of 0. qfjicinales. This 
"name,·which appears to us in everyway unobjectionable, and which was adopted 
"by Vahl and Lambert, Willdenow, Lamarck and Rremer, and Schultes •. was 
"changed by Humboldt and Bonpland t.l C. Oondamin.,ea, on grounds which we 
" consider insufficient." . . . - . 

It is, therefore, proposed that the 'name of 0. -officinalis should be adopted for 
this species now thriving in India, out <>f deference to the opinion of so high an 
authority on systematic botany as Dr. Hooker. 

'. With regard -to .the three varieties of this species now growing on the Neil
gherry Hills, it is proposed to adopt the following names, with the concurrence 
of Sir William and Dr. Hooker:- · 

1. That now called Uritusinga was the odginal variety discovered by La 
Condamine, and it should therefore bear his name, var~ Oondaminea. 

2. That now called Chakuarguera is the identical plant figured in Plate X. of 
the great work of Humboldt anti Bonpland (the unshaded branch with capsules). 
It ought, therefore, to· bear the name of one or other of those eminent natu
ralists .. A species of chinchona has already been called after Humboldt, and it 
is, therefore, proposed to call this variety Bonplandiana. 

3. The.vari~ty crispa of Tafalla requires no alteration. 
We have, ·tlierefore-

p. officinalis 1. Var. Oondamin~a. 
2. Var. Bonplandiana. 
3~ Var. crispa. 

Clements R. Markftam. 
18 February 1863. 

0 

-No.llO.-. . 
From.~the Secretary of State for India to His Excellency the Honourable the 

· Governor in Council, Fort St. George • 
• 

Sir, India Office, Loncdon, 2 January 1863. 
Para. 1. I HAVE considered in Council your letters, in the Revenue Depart

ment, dated October lOth (No. 73), October 23d (No. 75), and November 18th 
(No. 82) 1862, transmitting the proceedings of your Gove!nment. connected 
with the cultivation of chinchona plants on the N eilgherry Hills. 

2. The complete success which has hitherto attended this important experi-. 
ment js very satisfactory, and I am of opinion that it has now reached a stage at 
which it has becom~ necessary to take effective steps b?th ~o ensure t?e ste~dy 
annual increase of the area of the Government plantatwns m the Neilqhf.rries, 
and the introduction of the chinchona into other hill districts. 

3. I, therefore, approve of your resolution to plant 150 acres annually, for (tt 
least 10 years, so that, at the end of. t~at P.erio.d, there may be a prospect of 
obtaining a very large harvest of qumme-y1eldmg bark. No return can be 

• expected 
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expected before that time, so far as bark is concerned; hut I take this opportu
nity of callinO' your attention· to the supplement to the "Calcutta Gazette'' of 
October 15th 

0
(No. 54) 1862, in which it is staten that an infusion of the leaves. 

of C. succirubra,_ which ha~ spontaneously falien from plants in the Darjeeling 
nursery in June and July, had been administered to patients suffering from inter
mittent fever, who wete ~ured without any other medicine whatever. If the 
cinchona leaves, can: thus be turned to account,. a return on the O'Utlay: may be 
obtained almost. imm.ediately, w hil~ great additional benefit will be derived from 
the cultivation of the. pla;n,ts. The medicinal properties. of the. leaves can be 
tested on. a,. very much larger scale in your Presidency than at Darjeeling, and I 
desire that measures may be taken for· obtaming an analysis of the, leaves, and 
~hat a supply may. b~ sei;tt to some oi;J.e of th~ Government hospitals for trial. 

4. Ohinchona cultivation should be introduced into the other hill districts of 
your Presidency, as well as into Coorg. The two g,r~at objects of the experiment 
are-the provision of an abundant and certain supply of bark for the use ofhos
pitals and troops, and the spread of the C\lltivation-throughout the hili districts,. 
in order to bring the remedy within the reach of freque~ters of jungles,. and of 
the native population generally. Your Government has very justly observed that 
" the experiment cannot be regarded as a mere money speculation," nor are the· 
commercial advantages that may be derived from it to be considered as other than 
a secondary consideration: though of course a return for the outlay, and the 
spread of chinchona cultivation by pt;ivate enterprise, are very desirable in 
themselves. · · 

5. -The Collectors of .Coim.bato;r~ a:nd Madura,. in concert with Mr. Mcivor, 
should be directed to take the earliest opportunities that offer, of introducing 
chi.n.~hona cultivation into, the hill districts of their collectorates; and a request 
to. the eame. effect should be sent. to the Commissioner of Mysore, vvith· respect to 
Coo.rg, where th.ere are. many coffee planters who ·woUld doubtless be wi.lling to. 
undertake this. cultivation. 

6. YOUr re~o)ution to offer a Certain. number of pJant.s.fOI: saJe ever.y year,, at ~ 
moderate price,. will have. the important ~ffect of extending the: cultivation o.ver a. 
wider area. Two companies have already been formed in London, for .the object 
of cultivating chinchona, in combination with coffee and tea, in_ the "r e.stern 
Neilgherries and Wynaad; and I observe that Mr. Lasc~lles, the agent of on,e of 
these companies, has. already bespoken 10,000 out of the: 20,00.0 plants. which 

· are to be sold this year. Chinchona, when grown together with coffee, is tikely 
to .be a profitable investment, especially if the leaves can be turned to acGount~ 
notwithstanding, the greater length of time that mnst elapse before any profit can 
be expected from the ~ormer. I am, therefore, inclined to take a more hopeful 
view of the prospect. of capital being invested in this, specu.lation. than. your 
Government has b~en able to do; and I desire that every legitimate. encourage .... 
ment may be extt,mded to indivXluals or companies who may undertake chinchona 
cultivation: • • 

7. I cordially approve of the increase of salary which you have allowed to 
~r.. Mcivor, to whose great skill as ·!l propagator, and zeal and intelligence in 
superintending the experiment, the success. which has now been attained is 
mainly due. 

l 

.8. The monthly repbrts from the superintendent of chinchona plantations 
should be transmitted to. me as soon after receipt as possible, and, in addition to 
the number and condition of the plants and the area under cultiv:atlon, they
should. also contain information respecting the number of plants.sold or otherwise 
disposed of, the localities to. which they are sent, and. the prospects of cinchona 
cultivation by private enterprise. 

' - . 
9. In. your letter, dated October lOth (No. 73); 1862, you. report t.he dismissal 

of the gardener Lyall.. In. tl1e accompanying papers ther~ is sufficient evidence 
of negligence and insubordination on his part to justify his dismissal, and I must, 
therefore, express theopinion that the lenity with which he has been· treated was. 
wholly u.ndeserved. · ' 

,) 

Jl ~. 
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-No.111.- · 

:Fro~ Herman Merivale, Esq., c. B., to J. .E. Howard, ·Esq. 
1, •• ', ' 

· Sir, :: · ·· · · ' India Office 16 June 1862. · 
. I_AM·desited ~y the Secretaryof State for India in Councii to convey to you 

Ius best thanks for_ your valuable present of afinc plant of Chinchona Uritu
sing~,: ~hi~h .will be a very imp~rtant ad_ditio!l to .the numb.er of quinine-yielding 
specxes .Qf chmchona plants already acclnnabzed m the N etlgherry Hills. 

Si~ ·Charles 'Vood has much pl_easure in be~n.g able' to inform you, although. 
through the careles~ne~s of the. railway authontles at Avenashy, the plant suf
fered, very _severely In Its trans1t across the hot plains, that it has recovered 
fron1.,tbe damage .it. then received since its arrival in the Neilgherry Hills ancl 
that' !(is now considered to be safe. · ' 

" I have, &c. ·. , T~ 
: . . :. J. E. Howard, Esq., 
. ·2;.'Lordship-lane, Tottenham, N. 

·(signed) Herman Merivale • 
... J : ' . . ' : 

-No. 112.-

MEM~RANDUM by Mr. Marltlzam. 

k·. ·. India Office, 17 June 1862. 
n :L.BAVE oii severa~ occasions explained the reasons which make it important 

to: introduce the C. lancifolia. of New Granada into India, the ouly valuable 
species of chinchona which ha~ not ~een established there. I would now pro
P,OSe t.hat, I should be authorised to .employ the gardener .Cross, who is now in 
~outbAmerica, toprocure a supply of seeds of this species~ I have great con
fi,~ence tha~ he will do' bis work thoroughly and expeditiously, as well as f.cono
mically. Last autumn he, overcame great difficulties in procuring seed:; of 
C. Condaminea near Lox a, and got a large supply of the best varieties, which 
wem in_ excellent order on arriving in India, and came up by thousands. C. lan
cifolia and other valuable kinds in New Granada are important; they thrive at 
very great altitudes, and yield the ·alkaloid · called chinchonidine as well as 
quinine.· · .· 

; Clements R. Markham. · .. 
· 'Note • ...:..Mr. Markham's proposal was approved by the Secretary of State in 

Council on 20th June 1862. ~. 
t \ 

• 

I I 

• 
-No.ll3. -: 

From Sir C. TVood to Lord Elgln. ~ 

· My Lord, , · India Office, London, 24 January 1863. 
Para.]! WITH reference to my Despatch, dated 31st May 1862 (No. 48), I now 

transmit a translated extract from a number of the "Flora," a German bota
nical periodical (together with the originaD, containing letters from M. Has_?k~rl, 
the gentleman formerly in charge of the chinchona culture in Java, by whtch 
it appears that, owing to the unfavourable reports of .scientific men in ~olland, ' 
the Government of Netherlands India have determmed to put an entue stop 
to the further cultivation of_ Chinchona pahudiana plants in Java. 

2. M. Hasskarl was the introducer of this species from South America'. 

3. Under these circumstances, it does not appear to me advisable that any 
further expense should be incurred in the cultivation of this species in Dar-
jeeling. ' 

.. 
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4. I have perused with interest Dr. Anderson's letter, in the supplement to 
the "Calcutta Gazette'' of 15th October 1862 (No. 54), in which he reports that 
four cases of intermittent fever have actually been cured by the use of an infusion 
of chinchona leaves without any other medicine whatever. I desire that an.y reports 
from Dr. Anderson on the progress of the experimental cultivation of chinchona 
plants may be transmitted to me w.ithout. delay, as well as any accounts of. the 
chemical analysis of chinchona leaves, or bark, which you may receive from the 
Chemical Examiner to your Government. 

I have, &c. 
His Excellency 

The Right Hon. the Govemor General 
of India in Council. 

(signed} 0. TVood. 

Enclosure in No. 113. 

ExTRA~T from No. 21 of the" Flora'' of 1862, a German Periodical published at Ratisbon, 
on the Cultivation of Chinchona in Java.. · • 

WITH reference to \vhat was said last year in this Paper (pp. 224 and 608, &c.), I should 
not withhold from your readers the decision of the Minister of the Colonies, in the Second 
Chamber of the Dutch States General, in reference to this culture. A doubt had heE"n 
expressed whether, in the grea~ s.pread of chinchona cultivation, a wrong method might not 
have been adopted ; and the Mm1ster replied :- · 

"The belief that the culture of the least valuable species of cinchona would b'e us<-'ful 
and profitable, is the reason that so many trees have bee_n grown in Java, of the kiud first 
known as C. ovata, then as C. lucumrefolia, and now as C. Pahudiana. A tree of this 
species has been chemically analyzed by Professors G. F. Mulder, and F A. W. Miquel; 
and in consequence of the joint report of these gentlemen, the Indian Government have 
determined to put an .~ntire stop to the further cultivation of 0. Pahudiana. At the same 
time, the Governor General has considered whether it will be advisable for the Governntent 
to continue the chinchona cultivation, or whether the time has come for handing it over to 
-private enterprise." 

(signed) Dr. J. K. Hasskarl. 
Konigswinter, 23 'May 1862. 

' . 

Tun fo1lowing is from the" Niewen Amsterdamsch Handelsen Effectenblad," No. 151, 
·- 2 June 1862:- . 

IN the sitting of the S~cond Chamber, the 'luestion was brought forward, whether it would 
be advisable to leave tb'J culture of the chmchona to private enterprise; and I may be 
permitted, with modesty, to give my opinion on this subject. • 

It would appear ~~ine, that the culture must be undertaken by Government, to whom it 
is not essential that(t~1e return should be upid. · It appea'l·s that the chemical researches of 
Messrs. Mulder a.nd Miquel do not

1
supp12rt those of Dr. De Vrij (given in the" Batavischen 

Handelsblattes" of 14th Septembt·r 1861, p. 607, &c.), and in this case the hope of chin
chona cultivation being undertaken by private enterprise disappears. 

•. (signed) J. K. liasslwrl. 

i) 
-No. 114.-

REPORT on ~he Botanical Gardens, Calcutta, from April 1861, to April 1862~ 
by T . .Ander Jon, Esq., M. n. 1 · 

(EXTRACT). 

' 'fnE :rnost important event in the history of tbe Botanic Gardens for the past 
.· year, is the share the gardens have had in the introduction of the quinine-yield

ing Cltinchorue into India. I was directed last September to proceed to Java, vifi 
Singapo're, to procure plants and seed of the species of cinchona cultivated by 
the Dutch; also to examine the method of cultivation adopted in that island, 
atld afterwards to proceed to Madras to report on the prospects of the success of 
the experiment of cultivating the chinchonre in the N eilgherries. The results of 
this mission are fully detailed in my report to the Government of india. I 

118. 'KK derived 
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derived great assistance from the varied resources of the Botanic Gardens in 
carrying out my opPrations connected with this itbportant subject. The native 
gardeners th&.t accompanied me were lent from the llotanic Gardens, as als() 
were the W ardian cases for the transport of the plants. 

The chinchona plants were brought to Calcutta from Java, before they were 
taken to Madras. During the 14 days they remained in Calcutta, they were so 

·carefully teiule<l by Mr. Scott that, when they reached their destination at Oota ... 
camund, only a mortality of one per cent. had occurred during the entire period 
spent on the journey from Java to the Neilgherries. While I was in Calcutta,. 
before proceeding to l\ladras, I received the sanction of Lord CanninO' to a pro
posal to commence the cultivation of chinchona in the mountains of the Bengal 
.Presidency; and, l;l.S a nucleus of this cultivation, I was authorised to leave a few 

•plants of Chinclwna Calisaya and C. Pahudiana in the Botanic Gardens, pending 
arrangements for their final destination. This occurred in the beginning or 
Decembe.r. While rwas at Ootacamund, I procured 204 plants belono'ing to 
four other species of chinchona besides those I obtained in· Java. Se~eral of 
th:ese plants were destroyed between the foot of the Neilgherries and the rail· 
way station, uy the upsetting of one of the carts on which the Wardian cases were 
carried; The remainder of th.ese plants reached the Botanic Gardens on the 
13th January l 862. On my return from 1\'ladras, I found that some seeds of 
Chinchona Palwdiana~ sown during my absence, had germinated to the number of 
548. In the report of last year, I mentioned the germination of seeds of species 
of chinchona brought by me from England. About 120 of these seeds had grown 
by the end of May 1861, but during the hot period between t.hat time and the 
middle of October, many of the young plants died. On the approach of the cold 

·weather., all the ren:aining seedling~, more or less, recovered; while four young 
plants of the red bark (Chinchona succirubra) grew rapidly. Of the chinchona 
plants raised in the Botanic Gardens, 31 plants remained on the 19th January 
1862. The seed.s I distributed in March 1861 germinated only at Ootacamund, 
and at Peradinia, the Botanic Gar~en of Ceylon. The following table shows the 
number of plants collected in the. Botanic Gardens, Calcutta, on the 19th 
January 186.2, as the, commencement of the experiment in Bengal:-

'!'ABLE showing the Number of each Species of Chinchona in the Botanil.! Gardens, Calcutta,. 
on 19th January 1862. . 

From 
Raised in 

i From Java. Botanic ToTAL. 
Ootaeawund. Gardens1 

I 
I 

Calcutta. I e 

.. 
C. suecirubra. · ... 87. 4 -.., - 91 

(. \ 
C. Calisaya. . 

~ ., - .. 6 • 6 

C. nitida. 56 11 67 
I 
I • 

C. micrantha. - I 43 13 66 

C. Peruviana 4 1 5 
e 

C. Pahudiana, 59 59 

.C. species\gnot 3 2 5 ---
GRAND ToTAL of Chinchona Plants in the Botanic.} 

Gardens, Calcutta, on 19th February 1862 • 
289 

On rny.return to·Calcutta from Madras, I received permission to comp1ence 
the cultivation of the chinchona near Darjeeling. I was, ho:wever, not able to 
leave Calcutta until the 25th March, being detained by my duttes as Professor of 
Botany at the Medical College. 

, During this time, the chinchona plants suffered considerably, and a few died-in 
all, 34. 

• 

I en O'fl cred tl 0 

.. 
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I engaged the services of Mr. T. Stubbs, a Eu~opean ga~de~er in charge of 
the cultivation, and on the 25th March, I sent htm to DarJeehng in charge of 
the following numbet· of plants :~ 

·:NUMBER and species of Plants of Chinchona sent from the. Botanic Gardens~ Calcutta, to 
. _ Daijee-ling, on 25 March 1862, in 13 \Va~dian Case~. 

NAMES OF SPECIES. 

C. succirubra ·-
C. Calisaya 

· C. nitida • 

C. Peruviana. .. 
C. Pah!ldiana • .. 
Seedlings of ditto · 

Species igi\ota • .. 
GRA:ND ToTAL of Species sent to Da.rjeeling 

Number 
of 

Speci~s 

84: 

2 

54: 

648 

6 

797 

Encouraged by the successful keeping of so many plan~s of chinchona in the 
climate of Calcutta for so many months, I was induced to test the effects of the 
climate on some of the species by a more prolooged trial. With this intention, 
I left two well-grown plants of C. succirubra, and four of C. Pahudiana, in the 
Botanic Gardens of Calcutta; and I gave directions that they should receive no 
more than the ordinary care bestowed on the other plants in the garden. Besides 
these plants, I was obliged to leave 14 cuttings of C. succiruh1·a, three of 
C. nitida, and one of C~ micrantha in the propagating beds of the Botanic 
Gardens. 

The 13 \Vardian cases containing chinchona plants were taken by railway to 
Sahebgunge, from whence, after a delay of two days, they were removed to. 
Caragolah Ghnut in the small steamer. On the 29th March, the plants were 
transported by coolies toJPurneah, but though the distance is only 24 miles, the 
difficulties attending the moving of such heavy cases were so great, that several 
of them were nearlyAS hours in arriving at Purneah, and they all suffered much 
from exposure to~he sun. Onf the 1st April, the cases were still deta.ined at 
Purneah for want' of carriage. " . 

-No. 115.-
REPORT fJn the Experinlental Cultivation of the Quiniferous Chi~chonre in 

· British Sikhim. . 
.. 

' From T. Anderson, Rsq., M.D., Officiating Superintendent, Botanic Gardens1 
Calcutta, to H. Bell, Esq., Under Secretary to the Government of Bengal. 

Sir, Darjeeling, 6 August 1862 . 
. I HAVE the honour to submit a report on the experiment of cultivating the 
Quinife~ous Cbincbonre,in British Sikhim;from the 24th March until the 1st August .. 
The report shows that the experiment was actually commenced on the 27th l\1ay, 
on which day there were 211 plants of the different species of chinchona, and 

•that, on the lst August there were in a111,611 plants in the nursery. 

11 8. k K 2 
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REPoRT on the Cultivation of the Quiniferous Chinchonre, in British Sikhim from 
· the 24th l\farch to the 1st August 1862. ' 

THE plants of cinchona which had been collected in the Botanic Gardens, 
Calcutta, from Java and Ootacamund, as well as those raised from seeds in the 
Botanic Gardens during the previous year, were sent bv rail way t.o Sahebcruncre 
on the 24th March, in charge of Mr. Thomas Stubbs, a European garden~r,.· 
accompanied hy two l\Iallees from the Botanic Gardens. All the plants were 
contained in thirteen 'Vardian cases. Some of the plants were in earthen, others 
_in Bamboo pots; almost all those of Chinchona succirubra were planted in the 
soil contained in the cases. The following table shows the number of plants of 
each species despatched from Calcutta on the above date :-

; 

TABLE, No. I, showing the Number of Species of Chinchona. sent 'to Darjeeling on 
24th March 1862. 

Total of 

NAME of SPECIES. 
No. of No. o£ 

Plants and 
Plants. Seedlings. 

Seedlings. 

· Chinchona succirubra - - - - - 84 - 84: 

, CaliSaya - - - - - 5 - 5 

" 
nitida - .- - - - - 56 - 56 

micrantha 
, 

42 42 
" - - - - - -
" 

Peruvian a - - -- ·- - 2 - 2 

,, Pahudiana. - - - - - ii! 548 .602 . 
" 

species ignota - - - - 6 - 6 

GRAND ToTAL - - - 249 548 797 

No delay occurred at Sabebgunge; the plants were taken by the small ferry 
~teamer ·across the Ganges to Caragolah Ghaut. Th~y Jemained there until the 
afternoon or the 29th March. . The distance from Caragol~h Ghaut to Purneah, 
.24 miles, was performed very slowly. Some of the 'Vardiart\cases started from 
Caragolah on the afternoon of the 29th, not 'arriving at Pttrneah fjll noon on 
the 31st. · This delay was caused by th~ inefficient coolies provided for the 
transport of the ca~es: l\fany of them were children of 12 and 14 years of age, 
who were not even tall enough to lift the cases from the ground. The result 
was that 18 hours after the plants had started from Caragolah Ghaut, I found 

· two of the cases at distances of four and six miles from Caragolah Ghaut fully 
exposed to the burning heat of the sun, the coolies Jying by them completely 
-exhausted. Two carts were procured. from a neighbo.uring Yillage, but this 
means of conveyance was so slow that 20 hours more elapsed before the cases 
· reache~ Purneah. The plants arrived :flaccid and drooping from the effects of 
the exposure and the jolting; but, with a single exception, they a~ rec~vered 
before they left Purneah. ·At Purneah some delay occurrred, but this I dtd not 
regret, as Mr. Robinson availed himself of it to procure a party of strong Dhanga 
coolies, who most materially assisted in getting the cases over the next long 
stage of 40,mil~s to Kissengunge. The cases left Purneah on the 1st April, 
and arrived at Kissengunge on the evening of the 2nd. They reachedrPunka~ 
barree, at the foot of the hills, on the ith April, four days after leaving Kissen· 
gunge. After two days the plants were removed to Kursiong, which I had fixed 
on as the most suitable place for keeping them until arrangements could· be made' 
for their final disposal. The cases reached Kursiong on the 9th, and were at 
once placed in the square of the barracks used as rest houses for the European 

' troops 
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troops proceeding to Darjeeling. These barracks are about 4,500 feet above the 
level of the sea. When the plants were carefully examined, on their arrival at 
Kursiong, eight were found to have perished si~ce their departu~e from Calcutta. 
This is exclusive of casualties among the seedlings of C. Pahurlzana. · I look on 
this as a very small mortality, considering what the plants had undergone since 

• leavino- Calcutta. Mr. Stubbs deserves great credit for the unremitting attention 
he bestowed on the plants, and for the care \\'ith which he carried out my orders 
·to give the plants as much air and as little water as possible. The exposure of 
the plants to air ·and ljght., and all changes of the ~v~ather wa~ co~menced soon 
after their arrival at l\.urswng, and, after a few days gradual murmg, they were 
left exposed night and day with great benefit to all the species. · 

'Vhile the cllinchona plants were left at Kursiong·, under the"care of Mr. Stubbs, 
. I was engaged in exploring the forests, in the neighbourhood of Darjeeling, for 

a suitable site for the permanent nursery. I hoped to procure land near enough 
to Darjeeling to allow of the permanent propagating house and a temporary 
dwelling for the European gardener being erected. within two months. This 
I soon discovered was quite impossible, as all the land within several miles of 
Darjeelin.u: had been purchased for the cultivation of tea, and that whatever piece 

. of Government land I might select, a new road must be made to it before any 
buildings could be commenced. The nearest and most suitable tract of land 
I could obtain lay on the slopes of Sinchal, extending to the· river Teesta, and 
.which contained suitable land from heights of from 800 feet above the sea to 8,600, 
.the summit of Sinchal.. The nearest point of this tract whieh had not been 
acquired by private individuals was not le.ss than 10 miles from Darjeeling, ap.d 
was quite inaccessible from the dense forest with which it was . covered. I was 

.thus forced to seek for some temporary accommodation for the chinchona plants . 

. After consulting with Captain Fitzgerald, the Executive Engineer, it was agreed 
·that the best plan would be to convert one of the empty officers' quarters at 
:Sinchal into a temporary propagating house, and to make over ahother as the 
dwelling-house of the European gardener. Two rooms were accordingly thrown 
into one, and a glazed roof substituted for the wooden one. A plan for heating 

.. the atmosphere of the house, and for affording bottom heat to_ the plants was 
• contrived. This was done by blocking up the chimney of the room, and carry
ing the smoke and heated air through a horizontal flue of masonry, which, after 

.. passing through the room, ends in a short chimney outside. The plants were 
brought to Sinchal on the 5th May ; they suffered more during the short journey 

.. of 20 miles from Kursiong to Sinchal than they did on the way from Calcutta 
·to.Kursiong. A serious accident occurred to the case containing the seedlings of 
C. PaliUdiana; by the stumbling of one of the eight coolies carrying the case, it 
was upset, and all the J!lants were, more or less, uprooted. Although they were 
immediately replanted by Mr. Stubbs, and the case containing them was left for 
nine days near t~ spot where the accident happened under the care of an 
experienced natile gardener,. opt one of them surviveo. On the 27th May the 
.conservatory was completed, and tlfu chinchona plants were at once moved into it 
from the room where they had been placGd on their arrival at S'inchal. All had 

: ~uffered !?ireatly from the effect~ of their long journey, and the unavoidable delay 
.m preparmg proper accomodahon for them. There is, however, a very marked 
difference in the loss between the plants from Java and those from Ootacamund. 
Out o(59 plants obtained Jr:om Java only one death occurred, while of the 170 
plants from .O'otacamuna, no less than 30 were completely lost.· This difference 
.in the healthiness of the plants from the two places becomes more striking, when 
it is known that tlie plants from Java were brought by coolies from the 
·mountains in the interior of that 'island to Batavia, and thence by steamer to 
Calcutta; while those from Ootacamund were transported in 12 hours by railway 
·Over most of the land journey,· and the sea voyage only lasted three days. The 

"plants from Java.were, in addition, exposed for two months longer than the others, 
to the confinement of small pots and Wardian cas~s, as they arrived in Calcutta 
·two rponths before them. • 

The tf'ollowlng table shows the stock of chinchona plants on the 1st June, and 
·.the number of deaths in each species from the time of their leavinO. Calcutta:-

o ' 
·' 
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T.ABLE II, showing condition of Chinchona Plants from 24th March to 1st June • . 
Loss Loss Total Total of 

NAME' of SPECIES. of of of Plants Seedlings 
Plants and. 

Plants. Seedlings. Losses. Remaining. Remaining. 
Seedlings, 

Cinchona succirubra - 10 - 10 74 - 74 
' ,, Calisaya• - None ... None 0 - fj 

,. pitida. .. 15 -. l5 41 - 41 

" 
micrantha - 9 - 9 33 - 33 

" 
Pf)ruviana. .. None - Nope 2 - 2 

- '" fahudia.n~•- 1 548 M9 53 None 53 

, .species ignota. 3 .,., 3 3 - 3 

G~AND TQTAL - - ' 38 548 586 211 None. 211 

.The- plants of the species marked*', were obtained from Java. The seedlings of 
C. P.ahudiana were raised in the Calcutta Botanic Gardens. 

·'During t~e month ~f June, the propagation of ,all the species, except 
C. P ahudiana_, was successfully prosecuted, and the number of deaths was 
reduced to seven. The process of layering was the only method followed, and 
by :it, young ":ell-rooted plants were procured in from 21 to 30 days, in the case 
C. succiru-bra, C. nitida, and C. micrantlw. The p1ants of C. Palwdiana 
could easily_ have been artificially propagated, but as they .were all finely formed 

· plaQts .raised from seed, I was unwilling to do anything that might interfere with 
their attaining their full development, the m~Jre so, as l had a large quantity of 
apparently good seed which I had sown in the end of l\1ay. The only seedlings 
among the other species, were the few plants raised in the Botanic Gardens, 
CalCutta, and t1f these, none were layered. 

· During June, a few of .the seeds of C. Pahudiana get·minated. On the lst 
July, tb~ retur~ of the 'stock of all the species was as follows:-

· T.ABLE III. showing the Number of Plants. of Chinchona•on 1st July 1862 . 
• I 

\otal ·Loss of lncrctase of Increase of Total of 

Incre'ase of 
I 

Plants since Plants sin<'e 
Seedlings Plants and-

N AlliE of SPECIES •. since Plants and Seedlings 
1st June• 1st June. 1st June. Seedlings. on 1st July 

~inchona. succirubra - . . 3 36 - 36 107 
• • 

Calisaya -" - - None 1 ·- 1 (} 

j 

" 
•nitida - - - 2 9 - 9 48 

• 
micrantha - - - 2 7 - 7 38 

" -

" 
Peruviana. - - .. None Non - None 2 

P~b\ldi~Pa . .. - .u ,, 486 486 539 ,, 
• None ,3 . 

species ingots- - - " 
, -,, • 

GJUND ToTAL - - - 7 53 486 539 743 • 



OF THE CHINCHONA PLANT INTO INDIA. 

In the tol1owin0' ·month, July, the inrrease was much greater. both by layers 
and seed. All th: plants made a considerable growth, and .had acquired a m.uch 
healthier appeara~ce. On the 1st August, most of the seedlmgs of C. Pa~ud1~na 
had their two pa1rs of l~aves well developed, and a few had formed the1r thtrd 
llair. · 

~ This last table is the return of the plants on the lst August, drawn up in the> 
same manner as table III. :-

TABLE IV., showing the Number of Chinchona Plarits on 1st August. 

Increase of Increase of 
Total Increase 

Total of Plants 
Remaining Loss of Plants of Plants and 

NAliiE of SucrEs. I 
Plants Seedlings 

Seedlings 
and se~dlings 

on 1st Ju!)•. eince lst July. sin~e 1st July. since lst July. since 1st July. on 1st August. 

-
Cinchona succirubra - 107 1 32 - 32 1~8 

Calisaya - 6 :tl/one 2 - 2 8 
" 

nitida · - 48 ,, 13 - 13 61 . 

" 
micrantha - 38 2 6 - 6 42 

" 
Peruvian a - 2 None , 2 - 2 4 

Pabudiana - 539 
" 

None 814 814 1,353 
" 

species ig.nota 8 
" 

2 - 2 5 ,, 

GRAND ToTAL - - 743 8 57 814 871 1,6~1 

The rate of propagation will increase e'·ery month, as in periods varying from 
three to six weeks; the new plants are ready to be artificially propagated in their 
turn, while the many shoots made by the plants that have already yielded new 
plants, are likewise availaule for layers or cuttings. . 

On leaving Calcutta in I\Jarcb, I placed four plants of C. Paltudiana, and t\vo 
of C. succirubra under the charge of Mr. Scott, head gardener, Botanic Gardens, 
with directions to treat them like any other tr<'pical plant, but to ket·p them in a 
rather shaded part of the gardens. I was also obliged to leave 14 cuttings of C. succi-
1'ubra, three of C. nit ida, and one of C. micrantha, i11 the cutting beds of the Botanic 
Gardens. I received a report on the condition of all these plants on the 22d July. 
Up to that date, the los;es had heen two plants of C. Pahudwna, eight cuttings 
of C. succirubra, an(JA;he cutting of C. micrautha. The two plants of C. succirubra 
were in good healfu; one of th~m was then 18 inches in height, and the stem 
immediatery above the ground, was ene inch aud six-tenths in thickness, while 
the leav.es average six to ten inches in length, and from five to seven inches in 
~~ili. ' 

The climate of Calcutta does not seem to be too hot for this species, by far the 
most valuable of all the cinchonre. · . 

-No. 116.- •• 

INFUSION of the Leaves of Chinchona succirubra used as a Febrifuge. 

F.rom T. Anderson, Esq., M.D., Officiating Superintendent, Botanic Gardens, 
Calcutta, to H. Bell, Esq., Under Secretary to the Government of Bengal 
(No. 13), dated 9 September 1862. 

I HAV~ the honour to report to you, for ·the information o{ the Lieutenant 
• Gov~rnor, that I have succeeded in forming an infusion of the leaves of Chinchona 
·~uc~trubra from the plants of that species in the cinchona nursery, near Dar
Jeelmg. The leaves fell off spontaneously during the months of June and 
July. , • 

.. ,1.1 I sent 
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. I sent the infusion. t~ Dr. Colli.ns, c~vil s~rgeon of Darjeeling, with a request 
that .. he would admm1ster the mfusxon to some of the patients in the civil' 
~~~ . . . . 

· . He has just informed me that he had given the infusion in doses of one fluid 
ounce to the first four cases of intermittent fever that occurred, and that these· 
patients had been cured without any uther medicine whatever. " 

This result proves that the infusion of the leaves of Chinclwna succirubra pos~ 
sesses some of· the febrifuge properties of cinchona; the infusion is of a dark 
chocolate colour, and is intensely bitter. I hope to be able· to submit an account 

. of the chemical analysis of this infusion by Dr. Macnamara, chemical examiner· 
to Government. 

-No. 117.-

Bengal Revenue Proceedings, December 1862, No. 161. 

Ex~RACT from a Report from C. B. Stewart,' Esq., on the Province of Cachar, 
to the Landholders and Commercial Association at Calcutta. 

10 November 1862. 
IN ful:fil.ment of the promise made·to the chairman ofthe association, I have· 

now the pleasure to submit a report of my observations during my recent visit 
to 'Cach.ar and Sylhet. . 

* . * $ * * 
Chinckona.-From what I have seen of the country, and fro~n what I have 

read. an.d heard regarding the culture of the cinchona, I feel assured that the 
plant would thrive well in the open· air on the more elevated ranges of hills
in Cachar and Assam ; it would therefore be well if Government would either 
iQtroduce it into those districts, or give small contributions of seeds and plants. 
to a few well-known men who would willingly undertake the experiment .. 

- No.ll8.-

From J.·Mun•ay, Esq.,. to Herman Merivale, Esq., c .. B. 

Sir . · ·. . · Foreign Office, January 1862. 
WIT.; reference to your letter of the 30th April of last year, I am directed by 

Earl Russell to transmit to you, for the information of th\;._ Secretary of. Sta~e. 
for India in Council, the accompanying copy of ll .D,espatch ~m Her M~Jesty s · 

- Consul General at Batavia, enclosing a repbrt and memorandum respectmg the· 
cinchona plantations in .Java. 

I am, &c . 
Herman Merivale, Esq., C.B., 

&c. &c. &c. 

• (signed) Jcmzes 111u1'ray. 

Enclosure 1, in No. 118. 

From A. Frase-r, Esq., to Earl Russell. 
. 21, Clarendon-crescent, Edinburgh, 

· M L d · 22. January 1~62. ; • 

I BA~E ~1~: honour to wait upon your Lord~lip h·it~ id~oro~IOnl resre~~:~n~/~~t~~~~~;rii. 
tion of the cinchona plant in Java,_ called for ~ t e n LJa d hipc~s )bespatch of 8th May 
1861, copy of which· was transmitted to me y your or s • •. 

18T6ll. . fi t' bod'led in the report enclosed is derived from th'e latest official returns 
1e m orma 10n em N I 1 d C 1 · 1 Minister at the· k' di r d t me by order of his Excellency the et 1er an s o oma . b " 

- Hm Y supd :h 0 d in of instructions annexed to it is merely a translatiOn made• Y 
agufie, anth eDmtemhora~ ·nual I !Jave had both these documents printed for my own con-

me rom e u c ong1 • . I 
. venience, and forward with this letter several copl;s of eac 1' During 

• 
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During my short stay in Cal~utta in De~ember 1860, I recomm.end.ed to members of the 
Bengal Govemment interested m the subJect, that a formal apphcat10n should be made to 
the 'Governor Gener·al of Netherlands India for a supply of seeds and cuttings of the 
several kinds of the cinchona, being satisfied of the readiness of his Excellency to comply 
with a requisition . of this kind ; and I fiuther. s_uggested the mission of some scien~ific 
person from India to Java for the purpose of recetvtng the supply, and takmg the requrred 
care of the seeds and cuttings in their carriage from. Batavia ~o Calcutta. . 

I have been o·ratified to learn that both the recommendatiOn and suggeshon were acted 
upon and t.hat Dr. Anderson, ·superintendent of the Botanical Gardens, Calcutta, left 
Java 'about two months ago fully supplied with seeds and cuttings, and with every informa .. 
tion reO'ardinO' the cultivation of the cinchona in the power of the Java Govemrnent to 

0 0 • 

givH.ad this information not been obtained by the Indian Government in ·the way de~cribed 
above it was my iutention tu have accompanied the present report with translations of fur
ther documents of considerable length and detail, bearing on the cinchona planrations, 
which were also supplied to !De from t?e H~gue; .and the. leisure ant!cirated as necessary 
for this laborious work, taken Ill connex1on w1th pnvate engagements me~dent to my recent 
return to this country ~tfter an ab~ence of many years, must be my apology for the delay 
which has occurred in !'.Ubmitting this report. , 

TrustinO' that the reporL as it stands, with the annex, may contain all the information 
desired by the India Office, 

I am, &c. 
The Earl Russell. (signed) 'Alexander Fraser. 

Enclosure 2, in No. 118. 
REPORT of Mr. Alexander Fraser, Her Majesty's Consul at Batavia, respecting the present, 

state and future prospects of the Cincl1ona Plantations in Java, and the Nature of the 
Organisation adopted by the Netherlands Government for the conduct of the experiment. 

THE cultivation of the Cinchona plant in Java is still in a state of experiment, and still 
requiring scientific management, does not as yet belong to those branches of cultivation 
which are ~nder the management of the Director of Cultures. 

[These several branches of cultivation are fully treated of in a work entitled "Java, 
or how to manage a colony," by J. W. B. Money, publiehed by Hurst & Blackett, 

l London, 1861, vol. i. chapters 3, 4, and 5, to which reference is here made for the 
··• fla~e of brevity.] 

THE conduct of the experiment has been entrusted to the care of Dr. D. F. Junohuhn, 
a scientific gentleman of considerable eminence, and it is the intention of the Gove~nnu·nt 
to leave it under his superintendence until the. cu1tivation shall be considered as quite 
successful, i. e., when the present trees are large and old enouO'h to be barked, and the 
propagation no.longer requires scientific supervision. The management will then be trans• 
ierred to the Direction of Cultures. 

J?r. Junghuhu is a~~isted in !he management. by Dr. J. E. de Vry, a chemist of some 
emmence, whose specml dt~ty 1t 1s to apply chemical tests from time to time to the ba1 ks of 
the cinchona to ascertain their intrinsic value. 

To these officia~s i~ttached the following staff of overseers and labourers, who11e duties, 
as ~ell as ~hose ot Df.. Jung.huhn, the superintendent,.are laid down in a printed memorandum 
of mstructloos, trapslated from the butch, and formmg the annex to this Report. 

17lorins. ~. 
1 European Overseer, 1st Class, on 125 monthly = 125 pt'r annum 
1 , , 2d , foo ,, -= 100 
6 " " 3d " ' 75 . ,, - 75 
1 " , 3d " 50 '" - 50 
1 Native , (M'andore) 6 , = 6 " 

15 , Labourer: (Boedgangs) 5 ,, _ 5 :; 

" 
" 

The salary of the superintendent, J?l·. Junghun, is 1;250 florins monthly, 01~ 1,:/-501. per 
annum; tha~ of D1· •. de Vry, the c~em1cal assistant, 1~000 florins monthlv, or 1,000 l. per 
annum; bes1des which they are entitled to a free house or allowance for house rent wlm:h 
may be taken at about 1.00 Z. each per annum. Thus the whole present permanent' annual 
outlay may be stated as follows:-

., 

118. 

Salary of superinte~dent 
Salary of chemical assistant 

., Allowances for house rent -
European overseers - • 
Native over·seers and labourers 

£. 

LL 

~. 
1,250 
1,ooo 

200 
725 

81 

3,26~ 

On 
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On the 31st December 1860, the state of the cinchona plantations in Java was as 
follows: 

. Calisaya: 

Seeds in germination - - - - - -
Young plants in the beddings and germinating sheds 
Plants and.trees planted out -

Lucumrefolia : 

Seeds in stock 
Seeds in germination -

. Young planb. in the beddings 
Plants and trees planted out 

Succirubra (Red Cinchona) : 

Young plants in the nursery shed 
Young plants planted out - -

Lancifolia (Yellow Cinchona) : 

Young plants irt the nursery shed -
Young plants planted out· . - -

Besides th.e above, there was then' a supply in the nurseries of-· 

1,030 Jive cuttings of Calisaya. 
· 8 , , Succitubra. 
28 , , Lancifo)ia. 
10 , ,, La nceolata. 

264 
- 5,510 
.. 1,806 

700,000 
- 533,396 
- 349,700 

56,686 

13 
14 

38 
42 

The extreme height attained by the trees at the same period (31st December 1860), 
was-

Calisaya, 
Lucumrefolia, 
Succirubra, 
Lanc:;ifolia, 
Lanceolata, 

15 feet 8 inches English measurement. 
25 ". .6 " , , 
s, 8, " , 

15 " 2 " , " 
18 , 0 , , n 

The ultimate· success Clf the cinchona experiment in Java would seem mainly. to- depend 
upon the question. (which time only will solve) whether a· sufficient supply of seed shall 
continue to be obtained from t'!Ie Calisaya and Succirubra. The other sorts contain less 
suinine1 and it is specially maintained that the Lucumc:efolia is a species producing very 
li~tle quinine. 

.Alex. Fraser, 
Edinburgh, 21 January 1862. H. M. Consul • • 

• \ 
ANNEX to REPORT on Cincho6a Plantations in Java .. 

• (Translation.) 

MEMORANDUM of Instructions for the Official or Superintendent charged with the experi
ment of the cultivation of the Cinchona; for the Overseets u.ployed in that cultu~e, and 
the Rules of Administration to be observed therein. 

Art. U The cultivation of the ci~chona in Java is as yet consider·ed as au experimental 
~ulture. The Govern.or General is to appoint the period at which the same shall come ~o 
be regarded as an ordtnary Government culture (whether locally or generally), and when It 
s~al! therefore pass over to the ordinary management and direction of the c~iefs of ~he pro
vmcxal Government, under the Director of Cultures. So long as no declaratton to tlus effect 
has been made this culture is to continue under the manaiYement and direction of a separate 
scientific functionary, appointed by the Governor Gener:t, whose income, official title, &c., 
are to be regulated on_ his appointment. . 

' . 
Art. 2. The success of the experiment of the cinchona cultivation, and, on its attainment, 

the preparation of the measures tor its becoming one of the ordinary branches of the ~over~
ment cultures, form the E;pecial duties of the superintendent. He IS further, along .Wit~ th1s, • 
to make scientific and practical observations in respect of erer'ything directly or mdrrehly 
connected with the cinchona culture. 

Art. 3. 

II 
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.Art. 3. The superintendent of the cinchona culture will address to the Governor General 
all such pl'Oposals and reports as may appear to him to be advisable. . 

He will address to the Governor General: 
a. At the end of every month, a report o~ the state of t~e experiment, of his own 

proceedinO'S and of the proO'resr; of the plantattons, accompamed by a statement, show
ing the n~~ber an~ height ~f t?e cinchona trees in each plantation, and of the cuttings 
and youn()' plants m the nursenes. . · 

b. At the end of every year, a general report of the state of the experiment, and of 
the scientific and practical observations referred to in Art. 2. 

The Report, and other ret.urns before-m~ntioned, are to be addressed, under cover, .to the 
Director of Cultures. who will send them forward to the Governor General, accompamed by 
his opinion upon them. · 

Art. 4. The superintendent wi.Il have the. free use, without payment, of t~e Governme~t 
post-horses, from the place of h1s own residence to the places whe1·e the cmchona experi
ment has been introduced, and the free use, at the expense of the Government, of the so
called district horses, and of other means of transport, where no posting establishment 
exists, and will visit these places as often as pe shall consider advisable. 

If he considers it necessary for the interests of the cinchona experiment to proceed else
where, he mu·st apply for authority from the Governor-General, detailing his plans, and 
making known the nature of the· assistance or co-operation on the part of the European and 
native Government servants which he expects to require. . 

The authority granted for this purpose by the Governor General will be considered, though 
not expressly mentioned, to extend to making use of steamers, or other opportunities by 
ship, of district horses, and other means of transport, at the public expense, and of the free 
u~e, without payment, of the Government post-horses. 

Art. 5. The cinchona is not to be introduce~ into new districts without special authority 
to this effect from the Government. The decision pronounced on such proposal shall also 
regulate the outlay required for the f.irst · establishment, permanent staff, and necessary· 
repairs. 

Art'. 6. The expedmentaJ cinchona culture, at the place where it is introduced, will he 
under the supervision of European overseers, who will be appointed to that office on the 
recommendation of the superintendent, and their income and further emoluments are to be 
regulated. in the resolution by which they are appointed. 

Art. 7. T)le European overseers are llirectly subordinate in the discharge of their duties 
to the ~U.p·erintendent, who has to furnish them with the necessary orders. They are respon
sible fort.he' proper execution of these, and of all regulations published by the Government 
which have· reference to the cinchona cultivation. Under their orders are placed the native 
overseers and labourers who are employed in the cinchona culture. 

Art. s. The experimental cinchona culture is to be carried on, if anyway possible, entirely 
by means of free labour. . · 

T() maintain and keep in repair the present estal:!lishments, nurseries and plantations, 
native over~eers (mandores), and native labourers (boedgangs), are to be perman~ntly 
employed on monthly allowances by the European overseers who shall, however, follow the 
orders of the superintenderlt regarding them. 

For other extraordi~ry duties incident to the laying out of new plantations, such as the 
opening out of new r-~~nd, the clearing of the forest soil, the making of new fences, &c., 
extraordinar_y native overseers (manUores)~ and labourers (boedgangs) are to be employed. 

The' necessary materials should as much as possible, be procured by voluntary delivery or 
purchase from the population in the neighbourhood. · 

The mouthly wages of the mandores 'and boedgangs, and the daily waO'es of the extra
ord!nary mandores and coolies, are to be regulated according to the rem;neration usually 
paid for free labour, regarding which the head local authority shall give a declaration to the· 
superintendent, who, on his part, sh~ll send in to the Government this declaration, alonO' 
with his demand for authority fU>r the outlay to be made, or approval of the outlay ah·eady 
made. 

Art. 9. In case it should appear impossible 'to the European overseer to obtain 
free labourers, ~e .shall give timely notice of this circumstance to the chief local a\ttbority, 
and apply for b1s mterference to obtain them. 

Should the chief local authority be also unable to obtain free labourers, he shall then pro· 
ceed to call out the legal servitude of the native population. These forced labonrer;;; shall 
receive the same wages as are allowed to free labourers. , 
, The chief local authority shall, in like manner, proceed to obtain the necessary materials 

from the population, paying them the prices already fixed for the same. 

~rt. 1.0 •. With a. ':iew ~o l?rovid~ f~r s,uc~ ~ecessaries as cannot readily be obtained by the 
chtef local auth~nttes Withm then· JUrtsdJcbon, and must therefore be imported from else- ' 
where, the supenntendent shall make a demand in writing to the chief local authority once 

1 a yf',ar, abo~t the month of September,, of what he may expect to require during the foliowing 
year, and, m that case, those necessanes shall be served out to the overseer at once and he 
will ~hen be responsible to the superintendent for the use of them. F0r articles to be' ordered 
from Europe, the demand must be made at least a year beforehand. 

118. ' L L 2 .Art. 11. 
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~rt •. 11. The overseer.s must refr~in frm arbitrary pr?c~edings in the discharge of their 
dut1~s m those cases wl11ch are provided for by the supermtendent in general regulations or 
special orders. 

They must strictly refrain from plantin~ out young plants from the nurseries to the 
;plantations in the forest, or from making rhauges in the existing plantations without ·havinoo 
received an express order to this effect from the superintendent. ' ~::~ 

Art. 12; The o\·erseers have to take care that no forest t1·ees are cut down or burnt in the• 
· vicinity of the cinchona plantations, and especial1y in parts or places indicated by the 

supe1·intendent, and m~st Immediately give no1ice thereof to the head of the local govern
ment. anq to the supermtendent. 

Art. 13. The overseers must try, by a conside~·ate treatment of the natives with whom 
they come in contact, to incline them to provide voluntai'Y labour and materials for behoof 
of the cinchona culture experiment. ) 

Art. 14. The overseers, pel'manent mandores, and permanent boedgancrs, must reside as 
much a.s possi~le, in proximity to each other, at so~e place in the vicinity of the cinch~na 

· plantations whiCh shall be pomted out by the supermtendent. They must not absent them
selves therefrom unnecessarily, to the prejudice of the inte1ests entrusted to their care, and 
in no case at variance with orders received. · 

Art •. 15. The overse~rs receive their salaries, and those of the permanent mandores and 
permanent boedgangs, once a mo?th, at the end of the month, from the public tt·easury 
nearest to the place where .they restde, on the presentation of a salary table made up by the 
overseer in duplir.ate. · . 
. If any part of the salar,v remain unpaid, in consequence of the discharge, or otberwi,.e, of 

. one of· the native staff, thts at;nount shall be deducted from the salary table of the following 
month, a,nd so much leas received. · · 

Art. 16. The superintendent makes written demands, in duplicate, for extraordinary dis
bursements in the purchase of materials, which he sends to the overseer, and the local 
government can make. advances successively on these de1nands, according to the require

. ments to be stated by the o\·erseer, taking care, at the ~arne time, not to exceed the amounts 
~llotted by the Governor Generai for this purpose for ea<.;h working year. 

The ~uperintendent takes care that this advance is adjnsted once a year, in the account 
of disbUJ'sements made to laboUJers and fo1· materials, which must be made up in duplicate 
by the o'•ers~er; and, after hav.ing been sig'ned for, seen an:d approved, by the superintendent, 
shall be receivable at the pubhc treasury. · 

Art. 17~ The (·bief of the local governments will appoint a native official, who shalL 
alway~ be present at any labour performed by ordinary forced labourers, supplied by the 
government of that locality, and shall receive, al the charge of the account for extr.;wrdinary 
labour, the double day's wages of an extraordi11ary mandore. To thi:; native :official is 
.entrusted the direr.ti01J of the duties of the extraordinary labourers, ·according to the orders 
and directions of the overseer. . • 

He requires to be always prc!!tnt at the daily payment of the extraordinary labourers, 
and of .the matedals delivered by. order of the government, and to keep a note of them, 
which he shali send in at the end of. each month, through the Regent, to the head of the 
local government. · 

The local government shall from ti~~ to ti~e assur~ themselves of the proper financial 
administration of the overseers, by havmg the•r cash mspected, and balance in band told, 
by a comptroller or other official, in. connexion with the advances given in .the ~hove-men-
tioned monthly statements of payments made, . , • 

Art. 18, The overseers of the cinchona. culture have to keep ~!he. following registers, 
aceording to .forms to be fixed by the ~>upenntendent:- . 

1. A name payment-roll of the pei·manent mal!dores and boe angt~ .. in which must 
· appear their names, the district or village ifl. which they last resid'ed, ana whete they 

come from, i~ they ar~ married or single, the da~e of their entering into senice, th~ date 
of their Jeavmg Fervtce, the monthly: wages paid, and the sum total; also the pnce of 
the victuals supplied. • . 

2. A cash-book, in which all recfipts and disbu!'sements are stated. 
· 3. An inventory-book, in which the implements in stock, received or written off, tools, 

utensils, or other materials;. also nursery tubs, stores, ctases, panes of glass, &c., are 
noted down. ' 

4. A register. of the cinch.ona plantations, in which the numbe_r and height .of the 
chfchona trees m the plantations, and the number of the plants m the nursertes, are 
notc:d, the height of the _plant:s being all .measured on the 20th of each munth, a measure • 

. for whi('h will be supphed by the supenntendent. 

Art. 19. The overseet' of the cinchona culture addresses to the superintendent, at the end 
.of each month, according to the forms to be fixed by him :- • 

a. An extract from the cash-hook. 
b. A statement of the cinchona trees, anrl of the plants in the n~rse1·ies. · • . . 
c. A report, regarding the state of the plantations and nun;enes, of th.e prmctpal 

duties performed, and other oceurrences; and,. · . 
· d. Every three month'S, an extract from the mventory-b~ok. II 
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-No. 119.-

CEYLoN.-RoYAL BoTANIC GARDEN. 

REPORT for 1861, by :Mr. Tltwaites (Director) . 

. 
HoRTICULTURAL DEPARTMENT. 

CHINCHONA.-lt gives me great pleasure to be able to report very satisfactorily 
11pon the progress of the important experiment now being made in the island, in 
the cultivation of species of the valuable quinine-producing chinchonas. An 
experienced gardener has, as requested by the Government at my suggestion, 
been sent out by Sir William Hookel', from the establishment at Kew, and I have 
much reason to be satisfied with the zeal and intelligence shown by .Mr. 
l\i'Nicoll in his charge of the plants now under his care at the Hakgalle Garden 
near N ewera EUia. 

The plants of chinchona which, in my last report, I mentioned as being· 
expected· from Bombay, arrived at the latter place in so unpromising a condition 
that it was thought best to have them all dispatched at once to the Neilgherries, 
instead of sending a portion, as was at first intended, for trial on our hills. 
Nearly all of these plants subsequentlidied. Another consignment of chinchona 
plants, collected by l\Jr. Spruce in South America, arrived some months after
wards at Bombay, in very good condition; but these were also all conveyed to 
Ootacamund, not any being reserved for Ceylon, as I was given to understand 
would be the case. As far, therefore, as regards Mr. Markham's mission to 
·South America, we have received here no growing plants of chinchonas ; but a 
parcel containing seeds of Chinchona micrantha and Chinchona nitida, collected by' 
·~1r. ~ritchett, was sent to me in February last, from Mr. M'Ivor, through the 
Chief Secretary to Government, Fort St. George; and a parcel was received by 
me shortly afterwards from the Secretary of State's Office, which contained 
seeds of Chinchona succirubra, collected by l\Ir. Spruce. From these seeds more 
than 800 ·plants have been raised. (C. succirubra, 530; C. micrantha, 180 ; 
C.' Peruviana, 25 ; C. niticla, 45 ; uncertain, 60 ;) which, although at present 
necessarily of small size, are nevertheless progressing very satisfi:tetorily in the 
locality which has been selected for them. 

From Mr. \Villiam Ferguson have been received a few chinchona seeds, which 
·he obtained from a friend at Lima; but these have unfortunately not germinated, 
and they were probably not in a sufficiently fresh state for doing so. . 

To Sir William Hooker we have been indebted for the transmission to us, at 
different times, fr_9.Jll the collection at Kew, of six plants of the very valuable 
Chinchona Calis9Ya: the greater number of these, however, suffered so much in 
their tra!lsit, t\lat two ·only 8f thpse kindly taken charge of for me by Dr .. 
Ande:rson of the Calcutta Botanic Gardens, arrived here in ~;~. .healthy state. 
They are now planted out in the Hakgalle Garden, and are growing vigorously. 
:Mr. M'Nicollhas, without risk of delnyirtg the period of flowering, succeeded in 
obtaining from one of them eight cuttings, two of which have produced roots, 
and he bas every reason to anticipate success with the remainder. · 

During the present n::on'ih, I have received from Dr. J. Anderson, a portion of 
-a supply of chinchona seeds, communicated by the Government of Java to that 
·of India, but from what species they were collected has not been stated. These 
'have been sown at the Hakgalle Garden, and a very few of them here; they have, 
however, not yet been in the ground sufficiently long a time to germinate. 

From the experience we have had of the species of chinchona now growing in 
, t~e island, I think it may be considered certain that C. Calisaya would not be 
hkely to succeed at an elevation much below that of Hakgalle, and that it should 
be planted above ·5,000 feet. C. succirubra grows extremely w611 at Hakgalle; 
bu~ a~ ,it. also grows tolerably well at Peradecia, with the appearance only of 
·bemg a ht~le too much forced by the heat, I think it might succeed probably at 
any elevation above 3,500 or 4,000 feet. C. micrantha, judging from one little 
p1ant we h~ve ~etai~ed at Peradenia, appears to thrive quite as well here, as at 
R.akgalle: It Will, however, have to be ascertained bye-and-bye at what elevations 
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respe~ti~;ely this and the other species will produce the largest 1·elative quantity 
of qumme. 

As I have reason to believe !bat u~any gentl~men engaged in coffee-planting 
w~uld be glad ~o 'co-operate .m trymg ex~enments in the cultivation of the 
c~mchonas. at differen~ e~evat10ns upon tbe1~ estates, it may possibly be con
stdered desirable to dtstribute, some short t1 me hence, under conditions to be 
determined upon, a few plant~ of those raised at Hakgalle. This course of action 
might probably lead to 11. more extensive cultivation of chinchona in the island 
than the Government would feel ~isposed itself to undertake, tbouo-b it would b~ 
·no doubt desirable for the present experiment to be carried on with 

0

every possible 
activity and carefulness, until the cultivation should be well understood and it 
could be fairly giv~n over to private speculation. ' 

-No.l20.-

Rov AL BoTANIC GARDEN. 
. . 

. REPORT for 1862, by :Mr. Thwaites (Director). 

HoRTICULTURAL. DEPARTMENT. 

· CniNCHONA.-Tbe experiment in the cultivation of some of the quinine-pro
duci~g cinchonas is proceeding most favourably, and the progress made may be 
considered extremely satisfactory, taking into consideration the limited supply of 
seeds we received to commence with. Mr. M'Nicoll bas been very successful in the 
management of the plants under his care 'at Hakgalle. Several of the larger ones 
have been planted. in the forest, and are flourishing vigorously, and preparations 
are now being made for many more being put out. Open spaces of a moderate 
area are being cleared in the forest, in order that the plants may have plenty of 
lig4t, a:nd yet be sufficiently protected by the surrounding trees from too much 
wind, which the chinchona plants are not able to bear without injury, owing to 
the large size and not very firm.texture of their leaves. Much care is required 
in these.arrangements ; for the chinchona plants become drawn up and weak when 
in dense shade ; whiJst, if exposed to plenty of light, with direct sun light upon 
them for a few hours during the day, tbev assume a most healthy and robust 
appearance, with stems· of. a deep red colour, and leaves of a much firmer texture. 
A certain number of the plants, placed in very favourab]J' situations for shelter . 
from the wind, are being allowed to grow up to their full height, with the view 
of th~ir producing :flowers and seed ; but as. it will probabtK be only after the 
expiration of some few years that this will occur, 41B.nd as it is d~~rable, in order to 
be prepared for an early distribution, to increase the number of ourj:>lants·as rapidly 
as possible! Mr. 1\I'Nicoll is effecting the latter object by striking cuttings from 
a considerable number of plants which lie has reserved for the purpose. Large 
cuttings of C. succirubra would appear to strike readily in the open ground; but 
of large cuttings we can of course get only a few at present, owing to our plants 
being all young. Smaller cuttings are struck in a hotbecl, and roots are produced 
upon them in a fortnight or three weeks. After ·as many cutti~gs have been 
taken from the reserved plants as these will at one time yield, some mterval must 
necessarfiy elapse before other shoots are produced of suitable size for removal 
for the next lot of cuttings. Mr. M'Nicoll will have,. before many days, near~y 
600 plants of C. succiruhra struck from cuttings, aud be anticipates that th1s 
number will be very considerably added to in a few weeks. · 1\Iany of t~ese plants. 
will probably be sufficiently established in growth to bear removal m three ~r 
four months, ~hould it be deemed desirable by Government to commence their 
distribution so soon-on a small scale, of course, at first. It may be tl¥lugbt 
advisable to allow applicants to have, at a price to be determined upoif, a f~w, 
say, four or five plants, to enable them to ascertain the suitable~ess or otberw1se 
of localities they may have selected for the cultivation of .. this valuabl~ plaut. 
Some rlants of C. auccirubra received from the establishrnep.t at Kew dun~g the 
past year, and which arrived in not very strong condition, 1 have deemed 1.t de-

Sirable 
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sirable to keep at Peradenia, for propagation from by cuttings. Of 150 which 
were despatched from Kew 110 su~vived, and are now growing well here;. From 
these, aiJd from a few plants we raised from se~d, M_r .. Cameron has, by mea~s of 
a hot-bed he has constructed here, succeeded 1n stnkmg a go9d many cuttlngs 
which will be useful by-and-by for distribution in districts contiguous to this. 

Although the climate of Peradenia is not so favourable for C. succirubra as is 
'that· of Hakgalle, some plants of it growing in the open ground here are, never
theless, doing very well; and we find that, even at this low elevation, they thrive 
best when well exposed to the light, with the sun upon·them for 'Rn hour or two 
during the day.!. Exposure to the sun for the whole of the day is more than they 
can bear without injury. · . 

Of Chinchona Condaminea, a small supply of most excellent seeds was received 
a few months ago from Mr. Clements R. Markham. From these a numb~r of 

·young plants have been raised by Mr. M'Nicoll, a,nd are in a thriving condition 
at Hakgalle. The climate of Peradenia is much too hot for this valua!Jle species. 

C. Calisaya has not succeeded so well with us as have the <Jther kinds we ha v 
under cultivation, owing, I believe, to the plants, which were all received from 
Kew, having been injuriously affected by the long voyage from England. I am 
expecting a number of plants of this desirable kind from Java; Mr. Van Spall, 
of the Civil Service of that island, who visited Ceylpn a short time ago, having 
kindly interested himself in the matter, and obtained the sanct!on of the J a van 
Government for the transmission of·so~e plants of C. Calisaya to this establisQ.-
ment. · 

The fo~lowing is a list of the chinchona plants under cultivation at Hakgalle ':-

c. succirubra, planted out in the forest - - - - - - - 194 
The largest plant being just four feet high, with a stem I! inches 

in rliameter, and leaves 18 inches long by 12 inches wide. 
Ditto in pots, to be planted ont as soon as spaces have been cleared in 

the forest for. their reception - - · - . _. - .. - 338 
Ditto - in pots, struck from cuttings - 395 
pitto - cuttings not yet quite rooted .- - 200 

. C. Couilaminea, in pots - - - - .. 960 
. C.· crispella, in pots 24 
C. Calisaya, in pots 2 
C Pahudia.na, in pots 4 

The following plants, raised ·from seeds sent to me under the several names 
appended to them, are at present quite undistingu1shable by their foliage :-

~ . 

C. micrantha, planted out in the forest 43 
1 Ditto · - in pots - - - - 130 

C. micrantha } . 
provinciana. planted out m the forest 18 

· Ditto -. in pots ) - - - 6 
C. n~tida, pl9ted out in the forest - 15 

D1tto - n/pots - - ;.. 40 
Cincho;a sp. planted out in the fore~t 34 

Ditto - ·in pots 31 

The following is a list of the cinchona pknt~ at Peradenia :-

. C. succirubra, planted out in the grounds - - . - - - 36 
· D~tto - ~n pots (including the plants received from Kew)- - 114 

D!tto • m P?ts, s\ruc..~ from cuttings · - - - - 143 
C. D~tto - cut~mgs not ye·t quite rooted -. - - - - - - us 

mzcrantha, wh1ch,, when in a young state appeared to thrive well at Peradenia, put 
on subsequently an unhealthy weak appearance, and the few plants we had here 
have been sent to Hakgalle. . . 

- No.l21.-

s;.,~ · . ·. . Foreign Office, 27 March 1862. 
"\V ITH reference to your letter of the 12th instant, I am directed by Earl 

Ru~sell to transmit to you a copy of a letter which has been addressed to Her 
~!Jesty's Ambas~ador at Paris by Monsieur Thouvenel, stating that the Governor 

ene
8
ral of Algena v.)uld be glad to be furnished with some chinchona plants, 
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with the view. of en.deavo~ring to acclimatise them in that colony, and . I am to 
request .that, m laymg th1s letter befor~ ~ecretary Sir Charle~ vVood, yo:u will 
move h1m to cause Lord Russell to be mformed whether this request can. be 
complied with. · • 

Herman Merivale, Esq. 
&c. &c. &c. 

I am, &c. 
(signed) E. Hammond. 

Enclosure 1, in No. 121. 
• 

M.l'Ambassadeur,. . · Paris, Je 22 Mars 1862 
J'AI eu l'h,onneu~ c~ect}rc a v. E. le Q Fevrier._?~rnier e,t _Ie H) de ce. mois pour i'inf9r~er 

que le Museum d H1stou·e Naturelle .et Ia So~1ete lmpenale d'Acchmatation accepta.ient 
avec empressement quelques uns des p1eds de cmchona que !'India Office a bien voulu offrir 
de mettre a la disposition du Gouvernement de l'Empereur. · . · 

Le Gouverneur General. de I' Algerie, a qui j'avais egalement fait connaitre cette obligeante 
proposition, vient de m'informt'r q'?e. la ~ulturc du cin~ho~a pouran.t <!tre ten tees avec 
quelques chances de succes sur plus1eurs pomts de la Colome, d recevrait avec reconnaissance. 
un ct>rtain nombre d'exemplaires de ce vegetal. .. ·. 

Je ~e.. plais,a esperer, ,M.l'A~bassadeur, qu'il sera possible a I' India Office de satisfaire. 
encore a cette nouv..elle demande. · · · 

Agreez, &c. 
(signe) Thouvenel. S. E. le Comte Cowley. 

' 
. . 

Enclosure 2, in No.l21. 

From Her1[lan M£rivale, Esq., c.n., to the Under Secretary of State for JZoreign Affairs. 

. Sir, · · · . • India Office, 29 March 1862. 
· I AM directed by th~ Secretary of State for India in. Council to acquaint you that, jn com-· 

p~ianc~ ~ith the request from ~· Thou"eneJ, forwarded ·with your lettt:r ·of the 2?tlt instant, 
S1r W1lham Hooker has been mstructed. to reserve 290 or 300 plants of the chmchona for 
trans;mission to Al~eria, at a proper season. I am also to inform you.that as.the arrange
ments witlith~ authorities at the Royal Botanical Gardens at Kew terminate this day, Si~ 
William Hooker has ~een referred to your dl:'partment with regard to any expense incurred 
on.account of these plants after the 31st insta~t. 

·"• 

I have, &c. 
( ::.igned) He1·man .Jferivale. 

. ' 

Enclosure 3, in No. 121. 
... 

~rom Herman ilferivale, Esq., c.B~, to Sir William Hooker. 

Si1·, . IndiS. Office, 28 March 1862. 
· THE Secretary of State for India in Council having rec~ived an a~lication thro~g~ Earl 
Russell from the French Government, for a supply of chmchona pla~s for transm1sswn to 
Algeria, I am to request that you will resel'Ve 200 or•300 plants· for transmi~sion to that 

-destination.. You will be· informed in a fe~~ days' with whom you shout<;l communicate on 
this subject, and I am to refer you to. the: Foreign Offici! for the liq nidation of any expense~ 
which may arise under this head. 

I am also directed to inform you that it «has been resolved by the Secretary of State in 
Council, in consequence of the ,success which has attended the cultivation of the chinchona 
plani in the Gover~ment gardens ,at Ootacamund, to discontinue ~he auxiliary establishment 
under your charge m the Royal Gardens at Kew, and tba~ the t1me has arnved when your 
account with this office may be closed. It will therefore 'rest with you to determine respect.s. · 
ing the disposal of the plants under your charge, after having allotted those required for the 
French Government. ' " 

I am to take this opportm;ity of expressing the. thanks of the Secretary of State for (ndia 
in Council for the ready and able assistance which has been ·afforded by yourself and yout· 
subordinates on eve-ry occasion when it was required to promote the success of this impo1'tant 
experiment, which has now been initiated in several quarters of Her Majesty's do~inions. • 

I have, &c. · 
(signed) R.t!rman Merivale. 


