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.. - .. .. -

Monthliy Report, 31 October 1864 -
, -

'M01Itlify Report, 30 November 188' 

As' to whether' a road to'th" Pyeara 
chinchona phmtations will injure the 
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II10nthly Report. - .. - - - _ 28 Feh. .. 
Government of Madra. Secretary ofStste for India 13, April .. 
Monthly Report, - , - - - , SI-Mar. " 
Government of 111 adras Secretary of Stat. for India J I May " 
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- 31 Mat .. 
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Mr. Howard 

Mr. Merivale 
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Sir Ranald Martin • 
MI'. Howard • • 

.Mr. Deedes • • 
Sir Ranald Martin. • 
Mr. Merivale • • 
Messrs. Howard· • 
Goverument of Madras 
Monthly Report· • 
Government of Madras 
Monthly Report .• 
. Go~ernment of. Madras 
Monthly Report - • 
Government of Madras 
Monthly Report. • 
Government of Madras 

• Mr. M'Ivor 

Under Secretary of State 
for India. -

Mr. Howard -

Sir Ranald Martin - • 

llr. )Ierivale .. .. \ 
Mr. Merivale .' -
Sir Ranald Martin • 
Mr. Deedes· • • 
MeEsrs. Howard • • 
Mr. Merivale • • 
Secretary of State for India 

Secretary of State for India 

Secretary "of State for India 

Secretary of State for India 

Se.~etary of State for India 

Secretary to Government 
of Madra •• 

1 Aug. 

28 Sept. 
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8 Oct. " 
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24 Aug. " 
31 July " 
28 Sept. " 
31 Aug.' " 
26 Oct. " 
30 Sept. " 
27 Nov. " 
31 Oct. " 
25 Dec. " 

24 Nov. " 

Report of analysis of bark, • 

Thanks for his analysis. Supply of 
chincbona alkaloids. 

A. to relative value of chinchona 
alkaloids. 

Supply of chinchona alkaloids _ 

. . . 
Monthly Report, 31 July 1866 

'. 
Monthly Report, 31 Augost 1866 • 

-
Monthly Report, 80 September 1865 . 
Monthly Report, 81 October 1866 • 

Mr. M'Ivor'. theory of the formation 
of alkaloids in cbinchona bark • 

-
Secretary to Govern· 

ment of Madras. 
Secretary to Government 

of India. 
Secretary of State for India 

21 Dec. 

26 Dec. 
80 Nov. 
18 Nov. 

,,- Attention drawn to Mr M'Ivor's appli. 
cation for a patent for mossing bark. 

Monthly Report, 30 November 1865' Go •• rnment of Madras 
Monthly Report· • 
Government of Madras Secretary of State tor 'India 

" 
" 
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ANNUAL REPOBT ON THB CRINCHONA PLANTATIONS POR 1864-66 • 

O~d~r ~f ih:. Mad~';; Government - • • -26 Sept. 1866 
Mr. M'Ivor • • Secretary to Government 25 Sept. " 

of Madras. 

Government of Madras Secretary of State for India 25 Dec. 
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Forwarding Mr. M'Ivor's' Annnal 
Report. 

On Mr. M'lvor's Annual Report • 
Withdrawal of two paragraphs from 

his Report, in consequence of Mr. 
Howal'd's analysis. 

Governor of Madras. Visit to the 
chinchona plantations • 

. Minute by Sir William Denison· • • • 30 Oct. " - - - • • 
Dr. Cleghorn • • I Secretary to Government 80" " Application for permission to accom· 

of Madras. pany Mr. Markham to Ceylon. 
Order of the Madras Government· • • • 8 N ~v. .. Permission refused· • • • 
Mr. C. R. Markham ., Under Secretary of State 14 Feb. 1866 Inspection of I;'lantations on the Neil. 

. . . gheiTies. Private enterprise. Chin· 
, chona cultivation in Wynaad. 
List of land purchased on the N eilgherries, under the Waste Lands Rules· • • • • • • 
Government of Madras Secretary of State for India 6 Feb. 1866 Monthly Report, 31 December 1866 
Monthly Report. •• , • • 31 Dec. 1866· • . • • • 
Government of Madras SecretaryofStateforlndia 10 Mar. 1866 Monthly Report, 1 January 1866 •• 
Monthly Report - •• • - • 31 Jan. ." • • • • • 
Thomson Hankey& Co. Under Secretary of Siate 3 Feb. . " Information for the Jamaica Govern· 

ment, on chinchona cultivation. 
Mr. Deedes • • 
1I1t. C. R. Mal'kham -

Thomson Hankey & Co. -
Under Secretary of State 

nOll N. Lorenzano • Her Majesty's Consul Ge-
nersi at Bagota. 

llIemorandum by Mr. C. R. Markham - - • 

'Mr:M'Ivo~' ·'-1 Secretary to Government 
of Bombay. 

Order of the Madras Government. • • • 
Government of Madras Secretary of State for India 
Monthly Report • - • • • 
Government of Madras Secretary of State for India 

. . 

Minute by Mr. Pycron. • - • 
Minute by Mr. Philli~ .' • • • 
Minute by Sir William Denison· • • _ 

13 ,., 
16 April " 

" 
4 Mar. 1864 

April 1865 

16 Nov. 
" 

1866 
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6 Jan. 

11 April 
28 Feb.' " 
11 April 

" 
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3 Mar. 
6 " " " 

Supply of chinchona seeds' for tbe 
Mexican Government. 

Chinchonacultivation in South Americ.a 

On the preparation of a monograph 
on the chinchona genus. 

Budget estimates of tbe ChinchonB 
Department for 1866-67. 

Monthly Report, 28 Febrnar.i' 1866· 

Mr. M'Ivor'. application for a patent 
for his discovery of the utilit)" of 
moss in increasing the deposItion 
of quinine in chincbona bark. 

83 .~ecretary of State for Government of Madras -
Jr.-. 'India •. 

8 " 
16 June " 

" 
84'" ~overnment of Madras Secretary of State for India 13 Mar. .. ,. FOI'warding report from Mr. C. R. 

. Markham,detailiDg the resolts of his 
inspection of cbiuch'ma plantations. 
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Secretary of State for India U Apr. If 
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vernment. 
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.of MaI.bar}. . venue. . ,,~ati,!n into W11lasd. 
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" - · · · - 868 

India. · 

4 Dr. Cook - · · Secretary to 'Bombay Go- 23 Jan. 1865 - - · • - 868 
vernmenL 

6 Bombay Goverument - Secretary of State for India 28 Feb. " - - - - - 369 
6 Dr. Cook - - · Secretary to Bombay Go- 9 Feb. 1866 · - - - - 370 

vernment. 
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Go, CHINCHONA CULTIVATION IN CEYLON. , 01 

-.. . 
""'--...... 

Rep01t to the Ceylon Go- Sept. 186' Chinchona cultivation at Hahn-galle • 37l 1. Mr. Th",!\!tes • • _ ......... __ .. __ . -< 'Vernment.· . 
2. " 

. •. - " " 
. - Oct. 1866 - - · - . 872 

8. Mr. C. R. MarkblUIl - Coloni".! Secretary at Co-· 18 Nov. 
" - - - - . 878 

lombo. 
4. " " - · - U ndRr Secretary of State 

, fodndia . " " Retort on chinchona cnltivation in 376 
eylon. 

5. . Report on Specimens of Chinchona 
in Ceylon, by Mr. J, ~. Howard. 

Bark grown 11 Joly 1866 · - - · - 879 
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my struggling experim~nt in. several public d,espatch~, and for the . num~rous 
works on Chinchonas, mclndmg Mr. Howard s bealluful NuetJQ QUlnololJUl de 
Pavon which he has fl'om time to time dil'ected to be forwarded to me. 

To \Ir. Clements Markham also I am under the very greatest obligatioDs, 
From the first Le has taken the warmest and most lively interest in the suc~ss 
of this experiment, and it is ',Ilainly due to the enco~ragiDg lettE;rs ~ have 
received from him that I was mduced. to persevere WIth tbe cultivatl()D up 
to the point it has attained, through the many obstacles I have had to contend 
with. 

I !lave the honour to be, &c. 
(signed) W. Nauau Lees, Captain, 

Chinchona Planter. 

APPENDIX. 

REJUBKS OD the Propagation of Chincho_ by . Mr •. Joh,. McKII!I.Superlntencient of 
. Capt. W. Nassau Led Plantation, " New Quito.." 

I NOW beg to submit .. few praCtical remacl<s on the propagation and cultivation of the 
Chinohona pla.nt, which, I trust, will prove interesting to you; but, as my experience in 
the cultivation of these va.lnable plants has ouly been for 12 months, I acknowledge that 
I bave much II> leam yet, and therefore I dll not presume to give in these remarks a 
~plete guide to the requirements nece"",..., fur the proper treatment o( this pla.ni iD 
ill diiferent stages of growth. . . . 

When I oommenced the experiment here, the loss inetittings amounted to 10 ;>eroont., 
and now I 'do not lose one per cent.; the great loss at first was owing to my IgWl1'l.noo 
of the climate. 

One plant worthy of notice, with .reference to the eight pla.nts of Chinchona ,uccirw.ra, 
which were plan.ted in the OpeD air ill. Maroh 1864, is, that the sterne of the plante 
grown since they. have. ,been, planted here Are considerably thiclrer in propOirtion tho 
the old 8temo, and their leaves are much lal'ger and more succulent thaD the old One& 
~his I conclude to be a striking \,roof of the suitability of the climate for the cultivatioD 
of the Chinchona plant; but if this e.tate had been a little more distant from the 
SJI,Owy range. of the Himalaya Mountains, the inorelllle by propagation would be much 
more than what it h ... been. My proximity to the EIlGW is doubtless A great. hindrance 
to propagation in winter, ... the climate here ill gr .... tlf inJiuenced by the snowy ranges, 

"and hail-storms, which are the ouly adversaries that the Chinchonas will have to contend 
with hera, are Vl!.ry deetructiv~ to all yegetation du.ring the mQlltha of .February and 
March. . 
.. I have now commenced to line out the land and make pits for the reception of the pl~ 

that will hp. .plaDted in the r~ I have terraced about l>n.If an acre, as I want to ilee 
wh.the:Jl ..... p!a.nts will make betterprogreaa in the terraced lands than ill the land as 
it natura.lly is. . 

In Colleeong outtings great care should be taken to pl~cing them ia a moist, shaded Propagation by 
pla.oe, until they are reooy to b. put into the pote; a Bower-pot, with damp mo.s in the cuttings. 
bottom, is the bes\:il to keep them. The wood best adapted fur cuttings are yougg 
tender shoots.. QIle- to three-fourths of an inch in length, with stems of about one-
eighth of an inch ,in diameter. Cuttings of this sort form roots much sooner, and are 
les. liable to damp flJ1d rot, than lar~ succulent cuttings; in preparing them for the 
pots they should be carefully examined, to see that there are no insects on them.' To 
msuoo SWlOess, each cutting, before it is put into ilie Boil, .shDulci be pressed irmly three 
or four times (the cut end) against the side of a new.and dry flower-p()t, sa a.e to absorb 
the juice wltich flows from the wound. and which preveBts mildew and ret; the cuttings 
should be examined carefully. and l'Il-potted into fresh soil e .. ery morning until the fiftli 
or sixth; a£ter which time they may be considered OD the safe side. 

The Boil whiM I have used, and in which I have found the cuttings to root freely, is a 
IlODlpOit of three-fCllll1llis of eand to IlD8-fourth of pounded bricks, .and a sprinkling of leaf 
m<;>uld; but tl,e sand should .. not be too fine, . a.e ilie guttiBgs root Dlore neely in an Opel) 
soil. • . 

Cuttings .iliould never be put into new pots, becauBe the pots ilxtract and absorb the 
moisture out of the soil, and, conse<tuently, the cuttings flag or droop, a thiug that is 
very injurions to the outtin~ and sltould a.lways be prevented if possible; therefore, all 
:::: sh:e~hould be soaked m water for half an hour~_~~" th~~ be a.llowed to dry slowly ill 
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To obtain well-rooted plants', it i8 essential that the pots with the cuttings he placed on 
a bottom of heat of from 70' to 75· Fahr. in a close moist atmosphere, for a few days 
then air ~hould be admitted gradu~y; they are ~yringed overhead twice a day, mornin~ 
and everungs, and the atmosphere m the propagating house should he always kept moist 
by syringing the walls and floor. . 

After the cuttings are well rooted they should be potted off into three-inch pots, in a 
compost of fine black loam and sand, about equal parts of each, with a sprinklliig of fine 
sifted manure and brick-dust; they are then well watered, and placed in a close warm 
atmosphere for nve or six days, during which time they are syringed mornings and even-

. ings, and carefully shaded during sunshine. After they are established in pots air 
is admitted freely, and as much light as possible, and carefully watered, but never over
head; the soil in which the plants are growing should always be kept free and open, by 
turning up the surface with a small pointed stiCk three or four times a month. 

This is no doubt a good sys~m of propagation, as it increases the number of plants 
more rapidly; but buds require more care and attention than cuttings or' seedlings; they 
also take more time to form roots, and do not ,grow half so quick as rooted cuttings. 

The way in which l prepare the buds is, I allow the plants for that purpose to attain 
a height of from five to six inches. I then cut them in the centre, close above the joint 
or node. I then take the point of the shoot for a cutting, and cut the stem between 
each joint, and split each down the centre. I then press each bud three or four times 
against the side of a dry flower-pot; they are then p1aced in the pots, the buds being 
merely covered with 'soil;. they are t)l.en placed in the cases, and treated as cuttings are. 
I t is of great advantage to have the leaves attached to the buds, because they form roots 
much sooner, and are not so likble to rot. . 

This is a very slow system of propagating the plants, but a sure way ~ obtain .fine 
large ones, as the layer is nourished and growing from the parent plant while it is 
forming roots: 

The principle of layeringwlticn radopt:ed is' a -little different to that generall:r. 
practised, as I found that when the layer was removed from the parent plant to be potte , 
It was very much checked by being raised out of the soil. To obviate this, the plants to 
be layered (if in pots) I plunge in soil up to the rim, r then tske a'four-inch pot, well 
drained, and fill it with soil, the same as that ueed for cuttings, and plunge it half into 
the soil at a proper distance' from the plant to be -layered; then the stem of the plant 
is. cut through a joint, and a thin piece of dry brick is put into the slit, and left there 
for half a minute 01: so, to absorb the juice which flows from the wound; the layer is 
then carefully bent into the soil in the flower-pot, and then the pot is covered with a 
smaJl mound of soil,' covering the layer with: about half an inch of soil above where it 
has been cut. In placing the layer in the pot care must be taken to keep the two cut 
parts separate. 

After the layers are weH rooted. they should be carefully cut from the parent plant, 
and left in the pots in which they have been layered for two or three weeks, and after
wards they can be re-potted into larger pots, or planted permanently in the open air. 

In March 1864 I recived 100 seeds of Chinchona Calisaya, 75 ofwbich were hermeticaJly 
sealed, and 25 put up in paper; of those sealed 31 germinated, while of the latter ouly 
nine germinated, and are much inferior to the former. Previous to bei"'l sown they 
were steeped in cold water for six hours; they were then taken out of the water and 
spread on a dry cloth in a warm moist atmosphere for half an hour; the pots for the seed 
were half :6lled with potsherds' and .covered with moBS; they were then filled with a 
compost of two-thirds of fine sifted leaf mould and one-third of Band; the surface being 
slightly pressed down and made smooth, the seeds were then sown, and merely covered 
with the soil used; the pots were then plu~ed in damp sand. on a bottom heat of from 
75' to 80' Fahr., and the seed began to germmate on the 20th d1 after being sown. 

In the treatment of seeds it is of great importance'to atten to the requisites for ger
mination, which are moisture, heat, light, and air, and these should be carefully supplied. 

.. The soil in which the seeds are sown should always be kept moist until germmation 
takes place; afterwards they should be watered more sparingly. 

The seeds should be kept shaded, and air admitted freely, After the seedlings have 
attained to a height of from three-fourth inch .to one inch, they may be potted singly into 
two-inch pots, in a compost of fine black loam and Ba,!,d, equal. parts of each, and kept 
in a warm atmosphere, carefully watered, and shaded dunng sunshirie. 

As my experience in the c~tivation of thes.e valu!l-bl~ plants has only ~een one yeu:, I 
will not attempt to say anything about open atr cultlyati?n; bnt I hop~, if spared, to.gIye 
a more detailed account of the propagation and cultivation of the Chinchona plant m Its 
different stages of advancement in my next report..· , 

. (signed) 
NawQuito, Kangra Valley, 

1 March 1865. . 

John McKay • 

I, 
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COpy of a Letter from Secretary to Government, Punjab, to the Commissioner and 
Superintendent, Jullinder Division; (No. 436 A., dated 28 April 1864.) 

, WITH reference to, your letter, No. 225, dated 31st October last, I am directed to 
forward, for .,our information, copies of the correspondence, marginally noted, relative to 
the application of Captain N aseau Lees, LL.D., for land for the purpose of planting 
eJ:penmentally the Chinchona plant. 

The Lieutenant Govemor has aIread., told Captain Lees that his Honour considers any 
charge imputing undue obstruction eIther to yourself or Mr. Egerton as destitute of 
foundation, and it will be seen from Dr. Lees' letter, now sent, that he no longer prefers 
this complaint ' , , " , 

, So far back as July last, the Lieutenant Govemor informed 'Dr. Lees that his Honour 
was prepared, if he still desired it, to grant him 25 acres, at the average price per acre 
for the anotion sales of the year, from the reserved land at Kusmul. 

His Honour in so doing was actuated by the consideration that it is of great inIport
ance to give free scope to an experiment so valuable, if successful, as that which aims at 
the naturalization of the Chinchona plant. The objection founded by you on Captain 
Lees' absenteeism is now obviated by his having a profeBBional English gardener on the 
spot, and his Honour is inclined to think that the experiment may perhaps be eafer in 
Captain Lees' hands than if under the direct superintendence of Govemment. 

The Lieutenant Govemor has now, therefore, decided to grant 100 aCl"'. Df the reserved 
land on the terms above stated, and I am to request you will be so good as to see that 
no delay takes place in marking off and delivering it to Calltain Lees' agents. 

No. 436 B., dated 28 April 1864. 

COpy of the above forwarded for the information of Captain Lees .. 

By order, &c., 
R. R. Davies, 

Secretary to Government, Punjab. 

From Captain W. N. Lee., LL.D., to Secretary to Government, Pnnjab ; 
(dated 10 May 1864.) 

... -J' ,. 

I ( .... VE the honour to acknowled~e receipt of copy' of a letter from Secretary to 
, Govemment, Punjab, to the CommIssioner and Superintendent, Jullunder Division, 

No. 436 A., dated 28th April 1864. 

, The Lieutenant Governor has been pleased to permit me to purchase 100 acres of tlte 
land reserved by Government at the auction sale of the 9th June 1863, and I have to 
solicit that you will do me the favour to tender my acknowledgments to his Honour for 
thia concession. ' . , ' 

From Colonel J. E.Gastre", Boundary Commissioner, to Captain W. N. Lee.; 
(dat~d Surveyor Gen,eral'~ Office, 26 April 1865.)' , 

From Punjob Go
vemment to Captaiu 
Lees, No. 1004, 
dated 7 NOT. 1863. 
From Captain Lees, 
dated 31 Dec. 1863. 

REF ER~ING to a map or isothermal lines, I find that New Quito is situated at about 
the aame distance no~h of th":, isothermal line of greatest heat, or, 'as somlt call it, the '. 
equator of heat, as Rlobamba IWo the south. lhe mean annual temperature of the places ~,' 
may therefore be assumed the aame, apart of course, from all considerations of height;, , 
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The. lofty ranges of mountains overhanging to the north-east of your Chinchona locality 
are also very similar in relative position and effect to those dominating Riobamba to th~ 
north-west and west; both serve the same purpose for the plains and valleys extended at 
their feet, over which, in the first case, the south-west wind carries up clouds and vapour 
to be condensed, and which, falling in copious showers on the mountains, supplies the great 
aflluente of the Indue with water, fertilising the Punjab, So also in South America, the 
80uth-east winds sweeping up from the Atlantic across the vast plains watered by the 
Amazon and ite tributaries, carries up the clouds and .vapour which subsequently supplies 
th ase great rivers with water. 

The similarity between' these places, notwithstanding differences of latitude, appears 
striking in these respects. 

I hope you may be able to conth.ue your observations at New Quito, and if you could 
add barometrical observations to them, they would be very valuable in helping to unravel 
the ~ysterions laws. that gov~rn our Indian. atmosphere. When,. hereafter, Government 
sanction a staff of meteorologICal observers ill India, the whole might be reduced at the 
head quarter office, leaving mere reoording to be done at your Chinchona plantation. 

• ., , ,'1 

MONTHLY .REPORT. on the Number, Condition\ and Distribution of Chinchona Plants at 
New.Quito on the 80th April 1865. 

Num-
Number; Namber N ....... 

her. 
Name.. on Prop.,. .... Cuualtiea. on REMARKS. 

3btMarch. lince. 30th April. 
-.-- _. -

I C. succirubra - 2,793 . 290 I; 8,078 All the plants and cuttio 

2 C. Calisaya - 118 '20 - 138 . are in a most healthy. con 
dition. 

go 

3 C. Condaminea - I ·1,269 150, - 1,412 The Dnmber of plants .im-r ported in March 1864 was , C. micrantha - 75 5 2 78 213, of which eight were 
,. " 

j planted out, leaving 205 as 'I 
(; C Peruviana - ,,9 - - 49 propagating stock. 

TOTA.L - - 4,297 465 7 . 4,756 

The number of plante in nursery beds is 500; they have commenced to grow, and will 
produce a number of cuttings this month. 

The D.Ulhber of plants planted out permanently, is

C. succirubra 

" ~ , 

C,Condaminea -

C. ruicrantha 

!J. Calisaya c 

- 80 

11 

4 

.1=96 

The average height of these plants, when planted out on the 15th of last month, was 
1i inches;' and they are DOW, without exception, healthy and vigorous yoUllg plants •• ' 
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METEOROLOGIOAL OBSEBV ATION8 taken at New Quito Chinchona Plantatio~ Kangra Valley, for September 1864. 

Latitude, 320 7' 8 'N L' . . b S . , ongltude, 760 28' 35' E. Height a ove the ea, 4,50.0. feet. 

~ O ... av.&.'rlOJifS T.l.DM .a.r 9.30 A,IL OBliBavulox. 'tADM AT 8.80 1'." • .£ 
, . ,S 

~I ~t ~ .~!. 
I 

I I li ~ i ~ . J~ < 
~ U . .1: il ,~ ~9 ~ i I'~] :f REMARKS. 

,S ,g t- • • ~5. ~~ 1 
, , 

~] ,~ Q.. 8. j1 'li ! ~,~ ] ~ ~ '9 ~ ~! ): e .... ~ I , , ;:-t., • a 
C ::sO! iSd 0;'11 I 0: ,e- I e- ... ~~ - ~~ Oil'll III , 

I 
0 • • 0 • Jnchu • • 0 0' [ncAu. 

89'S ' 90'0 70-2 73'8 61'7 '678 '818 S. 10 ., 7)'0 77'0 66'8 '6.7 "09 W. • Dente tog em 11 Il.m" thea cleared, and fair all day. 
74'1 82-0 GR'O 70'2 66'! '044 '878 S, 8 '226 88'11 71'0 60'0 '639 '843 W, 10 Ag. morn. cum. Showery in afternooD. 

71'l1 88'0 67'0 68'S 60-6 '630 'S9B W, In '0 70'0 78'0 67'8 '878 'S32 ~, 10 Ag. morn. Oyerftlt. ShowGty to ai\ernOOD. 

68'6 7S'6 871) 69'6 6511 '617 '866 S,l!. 8 I'S2 "'0 77'2 7)'S '779 'SSO S,W, I Hen.". nOn from 2 to 4 .. m. i aRerooon very warm. 

76'2 97'8 69'0 73'0 86'8 :636 '783 S,W. 6 '360 71'0 77'8 88'!) '844 'S78 w. 8 ,Ago mara.; afterDOOQ cloud,.; tom. 
74'6 92'6 68'8 87'2 66'6 '660 '697 W. 10 '091 72-6 79'8 6N '870 '660 W, 6 ShowetT in mom. ThlUldering in afternooa. 
77'8 9N 70-0 . 77'8 78'0 '811 '852 W, 6 '176 70'2 7&'8 66'3 '646 '7211 W, 8 Ag. mom. heavy dew .tratUL ShowUf in afternOOD. 
78'6 91'8 67'6 69'. 66'1 '641 '899 E, 2 " 70'& 7.'5 6S'9 '706 'se& S.W, 10 DeL' mom. beavy deW' .lralUi. ·Afternoon rainy. 
7.'8 89'0 68'0 69'8 66'6 '658 '897 W, • '176 70'2 74'2 67'4 '671 '794 W, ~ Di.t. lhr. and a fell' drop.'rain in motD.. Ag. aftel'lloon. 

7(Jo6 92'0 70'2 76" 66'S '6&0 '7S7 W, 0 '0 71'6 8S'5 88'1 '&78 '604 S,W, I Del: morn~ heavy d ..... tratuJ. DeL afternoon. 
71'1 96'6 6S'2 80'0 59'9 '116 '604 S,E, 0 '0 71-l1 84'8 6/'7 '6&0 '460 N,W, II Ag. morn. heavy dew. Sun'. I'Ilfli very hot. 
6N 98'0 71'0 80'0 64'7 '611 '697 N, 0 '0 74'0 86'6 8&'8 '887 '621 N, 11 Cum. del. mom. Sun vety bol all day. 

7S'I 98'S 7S'O 77'0 70~ '738 '796 N, 0 '0 78'6 86'0 66'4 '82~ '&20 S, 2 Moro. iuD very hot. Del. afternoon. 
7&'6 99'8 68'2 69'8 66'9 '059 '90& N, 2 '0 70'0 70'0 '0'0 '783 . 1'000 N. 10 Ag. mom •• trato •• ' Thunder IlDd raiD-in afternoon. 

72'0 99'2 70'0 74'0 67" '666 '794 N,' t '480 74'0 77'8 71'S "66 '808 N, 2 Snow on hiS h ranget. Afternoon lun very bot. 
72'2 89'8 84'8 67'6 61'7 '.&0 '817 N,W, 2 '0 70'S 76'8 86-1 '641 '696 W, 10 Del. mDm. Itram.. Thunder in afternoon. 
70'8 90'2 67'5 7.'8 61'7 '660 '817 S,W, S '0 69'0 76'0 64'8 '61S '706 S,W, 8 DeI~ morn; beavy dew. Moll ag. afternoon. 
78'2 90'0 70'6 76'8 66'1 '841 '698 N,E, ,2 '0 71'0 8S'8 62'0 'a68 '480 N,E, S Ag. morn.. oum. Again aftemooD cum. 
71'0 91'2 68'0 76'0 62" '664 '829 W, • '0 76'0 80'8 72'6 '800 '762 W, 2 nel. morolag, heavy If.w, SUD very powerful. 
78'S 94'& 66'. 69'& 62'8 '&62 '780 N. • '0 75'0 82'. 69'7 "28 '664 N, 2 Ag~ morn, ItnttUI. SUU very hot all day. 
7)oJ 96'8 62'6 69'2 &N '467 '666 N, 0 '0 67'0 82'0 56'& '457 '418 N,W, 2 Morn. IIlb' 'fery hot. Cum, Del. afteroDOIlo 
70'6 96" 6011 64'8 56'2 '46. '787 N. 0 '0 70'. 81'4 62'4 '664 '&27 N, 0 'Morning very cold • SUD very hot all day. 
67-8 97'2 61'8 67'8 61'4 '0 

. 
'472 '707 N. '0 71'. 77'8 86'6 '668 '685 N, 0 Most ago mom. Afternoon IUn vtrt'f hoL 

69'S 97'8 61'8 66'2 87'4 "79 '783 N, 0 '0 66'8 79'0 BO'8 '538 '680 S. 0 Del. mOlD. Suo' • ...,. ftry powerful all day. 
; ~ 

78'9 )00'0 60'. 69'8 68'6 :-t12 '666 8. 0 '0 64'6 80'6 53'8 '407 '891 8, 0 Ag. morn. 8~'a ray. very powerful. 
69'. 109" 69'2 70'a &O'S 'a64 '491 N, 0 '0 65" 8S'D 6a'9 '416 '381 N, 0 MorDing very cold. Del. afll'rnooD. 
71'8 100'8 6a 80'. 4Jo1 '268 '261 N. 0 '0 67'2 79'6 68'G '493 '490 N, 0 Morning lun very hot. Ag. after.DOOD. 
7S'O 106'. 60'8 80'0 ,,.. 'a28 'S21 N, 0 '0 64'8 80'6 sa's '416 'S99 N, 0 Very oold morn. SUD'~ ra)'l very bot aU day. 

76'0 100'8 67'8 79'8 69'4 '607 '499 N, 0 '0 6S'8 SR'2 66'0 '449 '409 N, 0 Ag. morn. Del, afImwcm, 

71'8 99'8 I . 60" 76'8 48'6 '348 '879 N, 0 '0 69'0 84'8 67'9 '481 '408 N, 0 Cold morn. Very warm afternoon. 

---.J - ---- _.---- - ~ ----
216i'7 2761'4 f 1986'6 8186'6 88 8'716 9106'S 2866'6 . - - - 100 •. - - - -- I---"-'---I- ~ ~ 1--

71'7 92'). 68'S 7.'9 80'8 '683 '6&9 - I '128 70'2 7.'9 8"l '698 '606 ,- a 
.... 
'" ... 
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ME~l'lOitOLOIciAL OnsERvATIONS taken at :New Quito Chinchona Plantation, Kangr\,- Valley, for the Month of October 1864., 

. Latitude, 32° 7' 8' N.; Longitude, 76° 28' 35' E Height above the Sea 4500 feet. . , , 
I. 

," OBlBBVATIONB TAKEN AT 9.80 A,IJ. OBJlBBY'4!rIONl- '1AKBN AT a.ao , . .k . : 
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~ ,S ii J~ 
~ i u .S 

~I I ~~ REMARKS, 
9 9 .... .ij b 

"'J !I .ij .~ .S .'3~ p:. t! :a .'3 4:g. I jt 
.. 

.~ .§ ~ Ole OI! .g I '01 1 ~ . J 
.. .~ .,; 

~, 1-; od ... • a • ~s • :2 ~.a I ~~ . ... Q<3 • ii :~ .. .... • ii Q .. ~'S = 0 1=> ... "'-; = . ! : " I 
0 • • • • • Inc"'., • 0 i 0 I""A". 

· i I 
S4'S 89'S 98'2 58'!! 70'0 48'S 'S4S '471 0 N. 0' 70'9 75'8 ' 86'S '646 '7116 0 I N. De1. morn. Beautiful' afternoon. 

I 

62'2 66'6 90'2 67'S 69'2 48'7 'S •• '482 0 N. • 0' 68'0 80'6 : 69'2 '604 '466 C) • N. i Ag. morn. beavy dew. Del. afternoon. 
68'0 70'6 99'8 60'0 69'S 62'2 . '891 '637 0 N, 0' 62'2 81'0 ,49'0 '848 1'329 2 i N,t, ,Del.' mO.rn. heavy de", Ago anernDOO eam. 

67'8 99'2 
i 

60'S 71'5 52'2 '391 '607 0 S, 0' 6S'0 70'S .66'7 '666 '870 2 • N Del. morn, heavy dew. Afternoon .qually. 60'2 . 
i I ' 

51'2 69'S 90-4 57'8 68-4 49'S 'S52 'S07 0 · 0' , OS'S 76'S 68'4 '684 '865 2 N, Ag. mora. Del. afternoon oum. 
57'8 7l'U 90'S 60'5 S6'S 50'0 '441 '670 0 N, 0' , 67'8 70'6 62'4 I '664 , '689 2 I N, Ag. morn. De). afternoon cum. 
60'8 67'S 90'6 67'2 69'0 66'8 '686 '896 0 N, 0' 69'& "'I ; 66'7 '666 ' '775 I 

I 
N. Del. morn. beavy deW', Ag. afternoon cum. 

48'S 66'6 97'8 59'S 84'2 65'8 '446 "748 0 N, 0' 84'8 69'8 i 60'8 '68S , '7S2 It N, Very cold mom. Beautiful afternoon cum. 

60'2 69'8 9P'6 4S'8 69'8 88'9 '287 '461 0 N, 0' 67'2 70'S 84'S I 'ODS : 'SOl 6' N, Del. morD. Beautiful o.fternoon cum. 
i . 

I i 46'8 6~'8 90'2 : 49'8 68'8 41'7 '26~ , '682 0 N, 0' , 65'S 14'8 69'6 , '609 '5Do N, Del. morn. Del. afternoon .tn'o •. • & 60'5 67'6 97'8 
I 67'8 64'5 62'4 '888 ' '639 0 i N, 0' 64'S 74'8 ,67'8 I '479 '666 N, Ag. morn., Ben.utiful afternoon .tratUl. 
~ 

60'l! 68'0 99'8 54'2 60'0 49'0 , '848 ' '872 0 N. 0' 8"S 72'0 , 69'0 , 
'bOO '688 Ii N, Ag. morn, Del. afternoon cum, ! 

49'8 68'8 100'0 62'5 68'8 ' 46'8 '820 ' '0"6 i 0 N: 0' 69'8 74'S ; 66'7 '855 '776 I N. Cold mOla. heo.vy dew. Ag. afternoon cum. . I I , 
47'4 63'6 90'8 BO'6 67'2 44'7 '296 '631 I 0 N, 0' 84'6 77'2 66'1 '461 '488 Ii N, Del. morn. Beautiful afternoon eum. 
48'S 85'8 89'6 49'6 6l1'8 46'2 'S18 ' '7P2 0 N, 0' 68'!! 72'4 84'8 '618 '771 li N. Very cold mom. Thunder in afternoon. 

• Ii 47'8 64'8 88'8 (9'8 67'2 48'1 '1I7" '696 0 N, 0' 80'2 70'0 62'4 '894 '644 N. Cold morn. hea.Yf dew. Thunder; • f'ew drop' raia. 
48'0 62'6 90'0 . 47'l! 601) 44'1 '289 '801 0 N, , 0' 60'0 66'8 66'4 '489 '691 6 N, Very cold morn. Beautiful afternOOD. 

41'4 85'1 86'8 
I 

49'8 
.. 

54'6 46'1 '801 '708 : 0 N, 0' 60'S 65'0 
, 

66'4 '(66 '789 8 N, Beautiful morn. Thuuder ud one .hower of rain. 
60,0 66'S 84'8 64'6 64'6 46'S '317 '629 i II N, 0' 64'0 76'8 66'7 "4" '498 2 S, Del. mora. cum.; ODe .bower rain at 12 p.m. 
60'0 86'4 84'S 47'0 62'l! 41'8 '266 '87d ! 0 N, 0'176 61'9 7708 49'6 'S66 'S74 0 8, Del. mora. Squally in alterDOOD. 
46'8 68'8 99'0 61'6 66'6 . 48'9 . '846 '7ft7 i 0 N, 0' 60'6 70'1 62'1 'S98 '589 0 N, Del. morn. Del. afternoon. . 

N: 46'8 64'6 88'8 60'l! 69'2 42'1 '268 '682
1 

0 N, 0' 61'2 70'2 . 64-0 '416 '666 I Ag. mora. Beautiful afternoon. , 
"'1 66'8 90'8 49'6 60'S 40'2 '249 '472 . 0 N, '0' 64'8 72'8 6S'4 '489 I '607 0 N, Del. mora. Del. ahemooa. I I 

46'8 68'S 97'2 (9'S 60'0 40'0 '248 "79 0 N, 0' 60'0 64'0 . 66'4 '466 '766 0 N, Ag.mom . Beautiful afternoon. 
• I 

60'2 67'6 90'S 64'0 64'1 H'8 '297 '496 0 S, 0' 60'2 60'0 . 41'4 '961 '604 0 
, N, ' .Ag. mara. heav, d4m'0 Del. af&erDOon. 

48'8 66'8 90'0 60'0 S8'8 42'1 '26~ 0640 : 0 s, 0' 62'2 66'8 69'3 '665 '7~ ~ 0 N, DeL mom. Beautiful .fteraooo. 
48'6 66'8 89'S 62'2 60'0 46'11 'S02 'S66 I 0 N. 0' 6S'S 60'2 SI'S '878 '724 0 'N, ~ Ag. mom. Del. af&emOOD. 

46'9 68'0 90'2 49'2 65°5 42'9 '177 1128 0 N, i O. S6'6 69'6 61'6 '888 '746 0 N. Ag. morn. hea .. y~. Ag. afternoon. 
! 

,629 f 49'8 67'8 89'S 62'2 60'>1 46'0 ,299 , '678 0 N,!!. 0' 60'6 67'S 64'7 '428 0 II, Del. mom. BeautiCul .n.rDOOD. 

"'8 68'6 .99'8 49'S 66'6 4('1 '289 '666 0 N, 0' 60'1 66'S U'9 '481 '868 I 0 N. Ag. mom. D~L aCterDOOll. 
! 

60'2 66'8 ·8S·6 65'. 60'S 60>4 '866 '094 g. N, 0' 60'. 86'S 68'6 ·-"11 r691 I 6 N, Ag. mom. cam. "oulo) att.mooa CUIli. - - I 

1626'8 2066'8 277S'8 1668'2 1890'1 . . . 4 ~ 0'l!76 1961'8 2200'1 . - - 71 . -
I-- - I-49'1 6611 89" 61.." Ql'O 46'7 '819 '694 . · '008 63'S 71'0 6701 '467 '816 2 . 

. , . , . 
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~ -
METEOROLOGIC.u.OBSERVATION8 taken at New Quito Chinchona Plantation, Kangra Valley, for November 1864. 

, , 
Latitode, 32' 7' 8" N.; LongitJ!.de, 76' 28',34' E. Height above the Sea.4,IlOO feet. 

! I i j 

I • OBllDV.I."Z'JO •• ~.D. ~"l' a.ao. ~.II.~-
-, 

, 
.~. ~ .... O .... ."MJO •• UP • .u 9.80 ".M. 

Day of .. ~ ~ .-. --
,S ,S ~ ,S 

"J ~I ~r\B . ~1 ! .il J~ 
1 

.... 9 s 9 -0 li.. ~i i- .eo i REMARKS. 

~ .!! &e :ii •• tg, J! s 1 ,~J j '" ~ MoDth' i 1 :§ 'jj ,; . 
UI ~~ 9 ~ 

,; 

A~ =- ~~ 1>" ;a ~~ ~ i -; ;II :iii ;II ;110; Q~ II: G Q~ 

d. 0 0 , ' .. ,0 0 1,",lcI_ . 
, , • • 'flclte •• I 

J 79'1 47'8 8lt. 89'6 49'S 64'2 45'4 'SOt '722 0 N, 0 80·8 76'2 60'7 °870 '42-1 N, 0 , Ag. mOJ1l. btaYJ dew. Del. UteraooD. , 
g ,7S'8 49'6 84-1 SA':; 6&. 6,',. ,,'9 '310 '729 0 N, Q 66'S 70'S 43'S '286 '380 N, 0 Ftelb mol'D. heavy dew. Ag. afternoon. 
S , 8S" 48'0 88'7 94'6 ~60'O n. 46'S '309 '784 0 N. 0 80'6 77'8 4S'4 '340 '367 ' N. i "'0 

~g. morn. heavy dew. Del. after'DOOD~ 

" 80'0 46'6 62'7 S9·. <7'2 &0" ~'7 '.86 '779 0 N. 0 62'6 77'S 61'8 '6S6 , '406 It , 2 Cold mom. heavy d .. ". Ag. afternoon .hatu •• , 
~ 19'6 '47'8 68'0 66'5 49'8 64'6 46'1 '801 '708 0 S, 0 69'8 87'8 68-4 '409 '602 N, , 

0 Beautiful morn. A.fternoon nry cold. 
6 Jj8" ~4'6 88'4 89'S 47'2 bO'2 48'9 :'287 '78S 0 N. 0 i 80'2, 8S'S 68'8 '407 '678:\ N, E,' 2 Cold mora. heavy dew. Ag. afternoon oum. , 
7 80" 46" jf"7 8711 48'2 64-6 41 '9 "66 ! '6.6 0 N, 0' 60'8 72'& 61'4 '880 ,.78 N,' 2 Ag, morOa Del, afternooD cum. ~ 

o I '790' N" 8 ,80'2 "'0 63'S 86'2 60'0 54-2 46'S '809 '730 0 N, 62'6 66'2' 59'6 '609 2 Del. morn. Bee.utifnl afternoon cum. 
9 8011 48'2 ~3·0 84'0 4S'S 62'J 46" '304 '777 0 N, ot 66'6! 66'8, 47:8 'II.S '618 N, '6 Ag. morn. heaYf dew. DeL tItIIrnoon enm. 

I , , , 
,10 77'6 A7" 02'8 S8'O 49'6 64'0 ,6'0 ,.99 '716 0 N, 

:1 
60'oi 70'1: 61'S, '386 

, 
'5i3 i N, , 2 i Del. mom. A1ternooD .qually. , I I I I 

11 78'2 48'0 . 88'1 SI'6 60'0 54'2 ,&'8 '809 I '7'34 0 N' 68·1' 66'S 51'8 '878 '676! N, '6 i Ag. morn. h_V)' d'ew. B.utirulafteroooD tom. 
79" 4M'2 63'7 S411 60'2 67'6 4S'S '2S0 , '699 0 N, 68'S: 66'S 62'4' '394 'SOOi N, I 1I , ·-Ag. morn. Utel1lOO0 IqUIlI,. ,12 

: 
o 1 S4'.: 

, 
12 . 77'8 46'2 8N 82'5 47'6 60" 44--6 '290 I 'S08 0 S. 7a 66'6' ·.4a ,.76 N, » Co1dmom. Del. afteraooa ,&nlttl. 

48'2 44" '291 I N, 
I 

6.'. 76'6 .2'9, '401 
! 

'466 N. S I Culci morn. heavy dew. 14- 79'6' • "0 82'2 82" 62" '1, • 0 0 I Mild afternoon com. I 

I 
I 

16 7W' 46'6 82'8 84-'0 4S'5 62'0 (6'. "99 ',771 0 'N. 0 6d'lI 67'8 &0'&, '368 ~ '641
' 

N, "'6 i Ag. moro. -Afternoon very threatening. 
i I , I 

)S, 77'2 48'0 81'6 S2'O 4S'2 62'0 .... '293 '756 0 N • 0 i 60'S 84'0 66'8 '462 '776 N. 10 Cold mom. Thunder all night, ODe .hower mu. 
76'8 44" 60'0 79'8 '8'2 48'0 44'2 '291 '868 N, 0 67'0 64-'2 60-6 1ISS 

, 
'613, N, & Thunder, a few drop. rain. Del. aftemoon cum. 17 [ 5 , 

IS ,~O;', 41'0 &S'6 77" .S'. 6011 42'0, '2S7 '740 0 N, ! 0 87'0 71'2 S8'6' '6S8 ' '770 N 2 I 'Very cold morD, Ag. af\eruoon ttratwr, I 

I i "US! )9 74'2 89'6 66'8 -'i8'6 41'S &0'0 32'6 :IS7 '61S 0 N. I 0 60'2 76'0 49'S '368 N, '2 I Very col~ mom. Del. afternoon aum. 
48'S 89'): '2a9 

, 
N. 6S" SS'8 61'S '87s '57& N, '2 Ag. mom. Del, afternoon cum. 90 76'6 40'8 69'8 87'2 44'2 'S93 0 I 0 

I 
'61'2 ! 21 77',S 40'0 6S'9 98'6 4S'& 60'2 36'1 "219 '&86 0 N, 0 61'0 .. '( '271 'S051 N, 0 

i Cold mom. h-:aV)' deW. Del. afternooD, . , ' , , 

'SM! 22 7.'" 39'6 6S'1 8S', 4.'0 60'0 2&'S '18& '281 0 1 
N. i 0 60'6! 66'0' 88'9 '287 N. 0' Sho.rp morD. Cold aftel1loon. 

40'0: IH'a! 66'6 iI:898 , 
, 

2S So'O 8S'2 68'2 S7'O 46'2 8S'.' '200 1189 0' N. 0 I 40'3 '2&0 N, ;0 \ Very cold mOrD~ Del. UternooD. , I ' ' 
' '4o&! 24 77"6 88'2 67'S 86'2 48'0 54'0 88'0 '~29 i '5.S 0 'N, 0 I 61'6, 66'2' 40'& 'lI02 N, 0 Very th.~rp mora. Beau.tiful afterDoon. 

I , 
I "848: 

I 

26 7.,& 89'6 67'0 S01l 49'0 S)·O 8S'2 'S81 '430 0 ! N, 0 60'21 8.6'2 87'4 -'£24. I N, 0' Cold mom. heavy dew. Del. afternoon, 
i 

, 
I 

t I 
, 

S4'S N, 6' 26 ·70'!! 89'8 - 65'0 84" 44'6 47'6 "'2 '269 '787 0 N. 0 60'0 66" :462 '768, Ag. !DOln~ .Beautt.ru.l ~OO,D eu~". i' " I 
27 '76'2 40'1 67'7 79'& .7'8 a4'8 40'8 "2&& " 

'698 '0 S, 0 ; 60', 68'S "n'9 '482 '-668, 'N, SI Ag. morn. Del, afterDoon aum. , I 
28 ' '0'0 40'1: 66-1 7S'& 44'2 SO'O Sil'O '186 '819 '0 S, "0 I 60'S' ,86'6 6711 "486 "42 'N, 8 Ag. mom. Del. afteruoon cum. , ! 

: G7'8, S9 "'2: 89'&, 68'3 84'2 42'S 66'0 90'6 '189 '89Oi 0 s, I 0 
, 

66'6, 46,7 ,307 '461 11', , 10 i Cold mom. heavl dew. Ag. afternoon cum. I I 
'70'81, 

c. I , , I 60'6, 10'8 62'8: 
, 

'621, W·.l Beaullful .n.n. .... I ,/19, ,40'&, 66'S 77'0 41'8 &4'2 'I" "26) '820i 0 N, 0 , "S98 

~ 
Ag.mom. .~ I , I - - , . I I , .. .. -.. - ---~--- -- ---_.- . ---.- - -I ----+ - ----- I -I 2888'8 1807'7 ,2636'4 

, 
Ii I 17M'S alI6S'S -' 89 1 S_ )820'S )409'8 1690'7 - - - - 0 - - -• --------------- I, 

Meaas • 71'7 48'6 80'6 S"& 47'0 '6S'O 41'0 '267 '688 . - 0 68'6 'SS'9 80'2 '864 , ' '6)6 
'" I 

8 I 



METEOROLOGICAL OBSERVATIONS taken at New Quito Chinchona Plantation, Kangra Valley, for December 1864, 
_.. Latitnde; 32: 7' 8" N:; Longitude; 76' 28' ~5" :E, Helght,a~o~~tlie-.~ea; 4~500 feei.-·~·;--

---r~_~--r--.---r------~ 

Day of 

the 

Month. 

I 

I 

8. 

4 

5 

6 

7 

8 

'9 

10 

II 

11 

18 

14 

J6 

16 

i7 
18 

19 

20 

·21 
II 

28 

if 

25' 

26 

27 

18 

II 

80 

81 

uw 

o 

74'9-

74'9 

78'0 

BrokeD'. 

-. 

-, 

, o 

.: 

. " ,§ 
'", 

• 
79'5 

80'Ii 

80'S 

OB8EBVATIOMI TAKEN .lor 9.30 .... x • 

o o • o 

",' - 1!- Wi! .04 ~. t!I.:. --I 
- 9 ,'s 1 .. • b- ' oiiJ ",a, ,ll!- 1 j 11 
~ t ~ .-!tiI- :::I ..5! ... Q ~ t.> I'l '8 :c t.> iO 'I_~ _________________ _ 

REMARKS. 

o 0 Incht,. 
ij5'S 5B'1 

fi4'~ . 4ft'S 

64" 46'S 

64'S 88'2 

54'1 46'2 

64'0 46'0 

'390 

'809 

'814 

'231 

'318 

'311 

46'0 

64'S 

58'2 

08'2 

55'9 

60'2 

64'0 

52'2 

50'5 

48'8· 

46'0 '299 

58'6 '419 

50'6 '369 

39'1 : ,289 

4b'S I '309 

53'7 : '418 

46'4 I '316 

47" '888 

47'1 '824 

47'5 ,,'829 

'ou 
'784 

'5U 

'377 

'743 

'744 

2 

o 
II 

5 
6 

10 

. 1'000 10 

'958 10 

'709 10 

'412' 10 

'709 10 

'791 10 

'766 10 

'S62 

'880 

'954 

10 

lD 

10 

N, 

N. 
N. 
N. 
W. 

W, 

N. 
N, 

N, 

N, 

N. 
N. 
N' 

N, 

N, 
N, 

At. mOl'll.' Beautiful' at\:rerDbOD. 

Ag: morn. de". Cold niternDO'D.. 

Sharp morn. " Beautiful afterDoon. 

Ago mom. dew. Del. aftel'DOOlI. 

PJeui.nt alom. Afternoon threatening. 

Ag. MO'rD. eum~ Veryltrong triad afternooD. 

Very diaagreerable morn. Dris. rain all day . 

RaiD in morn. Raining III day. 

Mild morD. Strong wiod in oftemOOD. 

Del. morn. Stroog cold wind in afternoon. 

SCrong cold wind all day. 

AI" mom. Del. a.fu!roonn ':Dild. 

Mild mom. ,Ag. afternoon. 

Thunder, rain,. and hail aU day. 

Dria. rain in morn. Ag. afternoon. 

. Cold mom. RainlDg in afternoon. 

51'2 49'2 

54'8 47'6 

54'2 42'8 

61'0 42'9 

60'1 50'0 

02'S, 46'5 

62'5 58'9 

54'8 45'0 

'350 

'380 

'276 

'277 

'S81 

'817 

~928 fa N. E. Cold morn. Heavy ro.ln in afteraooD. 
'767 10 W. Heavy rain in mora. Thunder all day. 

'656 

'016 

'694 

'5U 

'416 '785 

'806' '712 

'836 '626 

'170 '493 

'819 '531 

'846 '665 

'272 - '548 

'227 '381 

o 
o 
o 
Q 

o 
o 
o 
o 
o 
2 

o 
o 

S. . Ag .. mom. Beautiful afternoon. 

N. ; Very cold mol'D:. Del. afternoon. 

N. Del. morn. dew. Beantiful Jtemoon. 

N,' Ag.~morn trOlt. Beautiful af"ternO(lD~' 

- Ag. morn. frost.: Del. af&rrnoon. 

N. A-g, mora. deW', Beautiful afterDoon. 

N. Ag. morn. frost. Det afternoon. 

N. Very Ihup menn. &oiL Del. aftemooD. 

N. Del. morn. dew. BeaoLifuJ afternoon. 

N. Cold mom. &o.t. DeL afternoon. 

N. . Ag. morn. Beautiful afternoon. 

N. Del. morD. Ag. ahernOOD. 



METEOROLOGICAL OBSERV,UIONS taken at New Quito Chinchona Plantation Kangra Valley for Jannary 1865 , , . , 

" . -... --~------. _. - ~ 
LBtituae, 32° ~~ W ~. ; !-ongitude, ?6° 28' 35' E. Height ab~:ve the Sea, 4,500 feet. -

,:» ' ,-
OJlU&yAftOW I'A .... .u 9.30 .&.K. ! 

i , 
_,OBlB .. " .... 'UOIfIi TADt • .401'3.80 1".X • . 

, 
. , j . 

0., of , . ,,- . 
~ .. - , . 

i Ji 

~j 
i ~ 

!~ 
Jl ! .... ~i 

.... -h . .... • ,iij REMABltS • 

.. 8 f ~i 
l,a B .g~ ,~ 

iJ 
.. g, . .8 t .. 0 

.l:i!, d Yoath. 'toj .,; 

J "2 ~ .g .,; 

!3 ~ .. j ... H :> ~ ;;;'11 i~ .... Ii! .!i . 

A .. = t) \~ <=l" 0;'8 t) 

~ 

IMAM. ,. • • • • . , Inchu • 

I 48'0 ,7·S &1" ··178 '629 0 N. 0 &0'2 67'S 43'" -982 ·689 6 N. Ag.mora. Afterooon cold.ad -quallr. '. as-o ....6 80'2 '188 '686 0 N. 0 60'S 61-0 41'8 '268 "490 .~ N. Cold morn. Iroet. Del. afternoon. 

S 81-5 08" 26" '132 ·S87 0 N. 0 64;2 61-2 47'9 '334 '817 0 N. A,. mora. Del. afternooD, very warm, 

" 88'6 "'8 80'6 ·189 ·5'7 0 N. 0 64'8 61'2 49'0 0 848 '843 2 N.W. Beautiful morn. Afternoon pleasant. 

S 41·8 So-O all-8 ·187 '618 0 N. 0 60'2 68·0 4,S'2 '180 ·681 6 s. Ag. mom. heavy dew. Beautiful afternOOD. 
• 

8 8911 ... 8 a8'8 ·194 'G6a 0 N. 0 49'S 61'8 47'8' '833 '868 8 s. Pteuant morn. ReautifQJ afternoon. 

7 6f1'O 64'2 46'8 '809 '784 10 : s. 0 60'0 62'2 47'8 '338 '862 10 N. Mild mora. Cold aftel'bOOD, beavy rain. 

• t ·38"8 ,,'8 1U'1 '174 ·668 0, N. 4 48'8 52-a 46'1 ·SO) '782 8 N. Ag. morn. Del. afternoon. 

8 811'6 ... 2 81'7 '179 ·816 0, N • 0 &0'0 61'5 a9'8 '244 ·447 2 N'. Del. morn. heaty dew. Beautiful alternoon •. 

. 10 87'8 48'& 16'0 '188 '81i19 0 N" 0 49'S 6S'5 4~'O '267 ·644 0 N. Very ,barp mom. Beautiful afternoon. 

2. 
i 

Beautiful morn. DeL afternoon. 
11 10"8 44'S U'S ·194 '868 N. 0 48'8 59'6 39'2 '240 ·472 6 S. , 

&lild morn. 
'2 4fl'8 68"2 U'S ·li6 '248 2 S. 0 58'0 61·2 66'1 '435 'S04 8 S. PI_at 1lftemoon. 

18 88"8 46'0 8811 '/98 '046 O. N. 0 60'8 64'2 88"i '235 '392 8 N.E. Ag. morn. Del. afternoon. 
I Mild morD~: ~uurDl afternoon. 

14 ! . 1J4I'8 "'8 28'8 ·166 '488 10 s. 0 62'0 59'2 46'5 '805 '605 8 S. 

16 JiQ<0 61'2 89" '147 '467 2 S. 9. 60'2 64'8 liO'S '457 '746 8 s. Beautirul mild morn. Del. afternoon. 
; 

Mild morn. lIeantiful afternbon. 
18 68'0 ' 69'2 '1'" '828 '651 6 S. . 0 60'0 64'S 68'2 '41>2 '787 . 6" S. . 
17 6"2 60'0 "'2 . ·S02 '688 • N. 0 44'2 60'0 aO'O '17. '844 • S. Del. mom. Cold afternoon,lqually, 

18 6'-0 80'2 48'4 '840 '861 • S. 0 60'0 8~'8 66'4 ·439 '691· 6 N.W. Del. morn. Beautiful afternoon. 

19 41>'8 61'2 "'2 , ·1l89 '66' 10 W. 0 68'6 64'8 68'6 '410; '669 8 S. Ag. mom. de". DeL afternoon. 

10 ,44', 60'2 87'8, ·226 1121 2 S. 0 69'8 64" 66'8 '446 '748 8 S. ; Ag: mom. dew. Beautiful afternoon. 

II ·4S-1S 6C·0 43'0 1178 '066 • S. 0 , ~4'2 84'6 64'0 '696 '982 
, 

10, S. , \l'ery mild mol'll. Del. afternoon, rainy. 

2!1 '7'8 60'2 .... '80' '1\30 & W. '075 82.'5 : 64'. 6°'7 '531 '866 i 6 S. ; "Ag, ~orn. dew. PIeaaant afterDoon. 
i 

28 47'8 80'0 88·8 '219 '428 . 0 N. 0 .55'6 64'5 48'8 
I 

.889 '668 ! 2 : S, PlealDDt mom. Beautilnl afternoon. 

-.4 66'2 61'6 48·8 '848 '606 2 S. .0 &7'2 64'5 "'4 '380 ·626 r 6 W. Del. morn. Pleunnt afternoon', 

16 60'2 60'2 41"2 '259 ·498 8 R. 
; 

Beautiful morn. dew. DeL afternoon. 9 68'6 66'0 49'7 '367 '079 6 ~,W. , 
116 61·0 &7'6 "'2 "SOl '636 0 S. 0 '66'0 85'0 47-0 " "828 ·624 0 w. DeL morn. SUD very hot in afternoon. 

111'0 07'0 40'8 ·806 '867 0 
; 'a~8 i AI. morn. lie'" BeA.utifuI afternoon. 

27 N. 0 - 66'6 ::: I 48'8 ·S89 2 S. 

08·0 84'2 48'8 -148 '072 0 
. . 

'699 , Del. mom. Pleasant afternoon. 
118 S. 0 80'2 66·7 'J44 2 I s. 
29 fI/'O 62'6 4&-6 ·806 '772 . 10 S. 0 . 80'0 , Q5·S . 65'4 ·4lI9 ·69\ S i B;W. Threnteniog morn. Afternoon squally. 

80 44'0 44'J! 
; 

48'8 ' ·286 '988 ! 10 S.W. ·1 . 4e'2 ! 
, . 

d6'8 I ,4~'5 . 'SOj; ~63 i ! s. W. Uiaagren.ble morn. ; ~eavy;rain.~ day. 10 

"Iff 41'0 41'0 41'0 ' '21)7 1'000 : 10 a,'!I'· 2'626 44'2 i 44" 44'2 '·291 . 1'000 I 10 I S.W. Disagreeable morn, ; heavy rain and hail all day. -, . ----e 
8uD1I • - 1406'6 1626':' - - . - 'lbO . . 3'200 1677'9 187~'8 -. -,..,W"' -..,. , ... -.- I' , •. " 167 -

.. 
r~:734' 

_.- - . . _.- .. - - ---. , ..... . 46'a 49'2 4-1'0 '267 - 64"-
-... 

60'jf 411:2 ; . "888-- '839 
.. .- ._- -. . - - - -

- -H 
, 

New Qwto, 81 January 1866. . (oigued) J.McKaV· 



METEOROLOGIOAL OBSERVATIONS taken at New Quito Chinchona Plantation, Xangra Valley, for Februllry 1865. 

, Latitude, 32° 'I.' 8' N. l Longitude, '16o 28' 35' E. IIeight ahove the Sea, 4,500 feet. 
, . , 

OBlBII,VATIOlf. TAXBIf "'2 9.80 ..... OBUaYA!ROlfl'1'AKaX .... '1' 3.30 1'.11. 

D.yor 
.: 

~t I 
j 

~t !~ lb. 
i ~j i,H ; ~i ,:t ~a ,~1 i- REMARKS, 

"00 ;S~ "'It 
, 

] ..; .,; 

i 
.'1 Ill! ;S~ "'It .! §. i 1 .,; I Mo.th, 

, 

~J '4l ~ = a 

!! 
, 

• e ,a 
~,:J a; a ~~ .. ~"a ,,!!, ;2' t~ ~ ,!lc;> I III ., ~ III <l I 

° ° ° Inehel, • 
0, 0 • Inali ... 

I· 41'2 61'2 81'2 '17' '462 6 s, \'laO 89'8 40'6 ' ~SlI '237 'U40 8 S.E. , Beautiful morD. Terrific thundentorrn iD af'terllOOD. 
2 40'0 44'2 36'0 '204 '701 2 S, 1'0 44'6 64'S 34'2 '198 '480 S S, Del. mOlD: Ligh.' rain and threatening .fterDOODa " '178 '694 0 N, 0 60'0 68'2 42'8 '278 '662 0 S,W, Sharp. mom.; henYf dew. Del. afWDOOD. 3 -! 3S'2 44'2 81'0 

4 46'S 62'8 88'8 '286 '69~ 6 N, 0 66'6 6&'2 47'7 '831 '632 II S, Ag.morn. Beautiful afte ........ 
6' 40'2 66'S . 26'2 '181 '800 » N, 0 80'2 ·86'8 8&'7 '444 '899 6 B.W, Del. morn • Beautiful mild atlemGOD, i 
8' 47'S 66'2 8U'4 '242 '63& 0 N, 0 67'8 86'2 &1'1 '876 '684 6 S, Ag. mOlD. Del. afternooo. very mild. 
7 , 48'0 63'11 88'S' '286 '681 10 S, 0 62'S 64'0 42'7 '274 '480 10 S, Mild morn. Beautiful af&ernoon. 
8 60'0 64,2 46'S .'809 '784 6 S, 0'6 48'2 47'S 44'4 '298 '8S0 10 S. Ag. morn. ; heavy rain at " •. m. DiugreeabJe aftemOOD. 
9 41'0 41'1 40'7 '264 '9S1 10 S, \'S76 46'0 46'2 "'6' '297 '9S3 10 N, Heavy rain all morn. Sharp afternoon. , 

10 40'0 48-6 . 86'8 '210 '741 0 S, 0'6 4S'6 61'S 46'B '802 '782 10 N, Ag. morn., Beautiful afterDoon. heavy Jain at 10 p. m. 
a 40'0 44'S 84'2 '19S '667 0 W, 0'8&0 49'2 64'0 44'4 '293 '700 10 'E, Del. morn. Ag. afternoon .. Thunder. 
III 48'S 66'0 42'6 '278 '830 .0 N, 0 54'2 61'0 48'1 '836 '628 5 S, Ag. mom. Beautiful Rf'&emooD. 
Ill> 88'2 88'6 87'8 'B27 '970 10 S, 0'880 60'2 68'8 42'6 '272 '548 8 S, Diugreeable mom.; h_" rain. Ag. afterbOOD. 
140. 40'0 60'6 1I9'I '161 '488 0 B, 0'2 64'2 68'S 60'1 '362 '780 2 S, DeL mora. Beautiful afternoon. '."f,. 

40'li 24'1 '126 'lI77 0 S, 0 64'8 82'8 47'8 '830 '677 1I S. A,.mol'D. Pleuant afterDooD. 
16 • 66'. 

" 
8 S, W, 0 41'S 62'2 48'4 '282 '721 10 S. Thnatening ill morD. Strong wind jo aft. Dna.raia. 

16 89'8, 48'8 29'9 '164 '475 

17 47'0 51'6 4B'6 '272 '714 10 S, 0'1 60'0 6S'I 42'6 '273 '662 8 S, Ag. mom. Del, after ..... very mild, 
18 4S'lI, 60'0 46'2 '818 '867 6 S, 0 60'2 60'0 41'4 "261 '604 2 S, Del. mom. Mild aftcmOOD. 
19 40'8 48'8. 82'0 '181 '&26 0 S, 0 6S'2 61'0 66'7 '''4 '827 10 S, Ag. mom. Showery afternooD. 
20 .. 42'8 64'8 80'8 '171 '898 0 N, 0'11 67'0 81'0 63'4 '''09 '762 6 S, Pleuaot morn-. Del, afternooD. 
III 42'0 48'8 84'6 '200 '680 J' S, 0 64'S 60'2 49'9 '860 '690 6 S, Del. morD. ; very mild. Pleuaot ahetBOO4. 
22 - I, 49'5 48'8 35'6 '209 '606 0 S, 0 51'6 62'S 41'9 '266 '476 8 S,W, SharpmorD. Del. afternoon; mild. 
23' 

j 
46'0 W 40'S '265 '676 10 N, 0 48'2 60'2 48'0 '811 '864 6 S,E, Ag.mol'D. Beautiful afternooD. ! 

S, : , 89'8 I 40'0 39'6 '24a 'P80 10 Eo 0'9 4&'6 46'2 44'7 '296 '948 10 E, HeaYJ rain all morD. Torrenll of raiD aU day. 
,.,l!!i, 60'0 64'8 4&'2 '801 '702 8 ~,W, 0'86 4S'2 62'8 48'S '284 '710 8 S, Ag. mom. DeI,_GOD, 

26 4"6 . 48'8 86'6 ,'209 '606 I S, 0 68'1 60'0 66'8 '469 '886 II I S, Del, ..... , Iie. ... ful aftemoo., 
27 ., 

48'5 :. ' 62:0 '''~O '299 '771 8 II, 0 64'11 68'S 60'1 '882 '730 8 S, PleuautmoJ'IL. Del, mild _00., 
28,. 44'2 ' I 44;6' 48'8 "2S6 1178 10 S. 0 481) 4S'2 47'S '838 118& 10 S. Dia,l'eealde morn. ; h ..... ,. raiD all .,-...L..J... ~ 

-"-- - -
BIIDI& .' . 1111'11: 1388'1 - . - - 1111 - . -8'206 1484'7 1686'S - - - 186 -

I 

I M ..... . 48'3 49', 86'If 'lI17 '81' . . . . . 61'2 68'8 '48'8 '8H - - - . 

Ne .. Quito, 1 IIIuch 1866, 
(,;pod) J. Mcif"1l' 



METEOBOLOdICAL OBSERVATIPNS taken at N Q 'to Chinchona Plantation Kmlgra Valley for the Mo th f M h 1865 ew m , , n 0 arc , 

Latitude, 3~' 7' 8' N,; Longitude, 76" 1/8' 35' E, Height ahove the Sea, 4,500 feel' ~- - . -" .... ~. , 

- ! 

i ! 

" 
O ..... T~ftOJfl YAcmt' .6..'1' 9,ao 4 ••• , OBU&.,,"uoxa I'~. A~ 3.80 P ••• 

Dot" 

d ~I Jh 1i ~~ ,HI. ... 1 ' l~ ·ii ,~ '9~ =a! Jl. REMARKS. 

........ ... g. d ~ ..; ~j ~! 
,jl §. :a 

~ 1 
AS 's 

~ 
t S' . =1> '9 ~ Ii .. ~(!. • dd iii'S 10 iii'S III 10 .. 1::" III - -

• • • 1 .. "." • • " _ incA •. 
I 48'8 47-0 4811 '318 1186 2'7211 10 N, 4611 60'6 43'1 '279 '758 - 10 N. Heavy rain all night, and daring day. 

S . ""'0 ,..a-o 43'0 '278 1'000 3_ 10 N. 45-0 451) , 46'0 '299 1'000 - 10 N. Diugretahle mora. TorreD" 01 min aD daT. 

a 43'a 43'6 43'6 '283 1'000 4'950 8 N. '46'S 48'6 46'8 '320 1'000 - ,)0 N, Bea't}" nin all day. Deale tog to eveDing. 

6 • 4/1'8 43'8 411'6 '272 '788 1'2014 10 N. :55'6 60'0 52'0 '388 '749 ,. 5 8, Hail in morn. Del. afternoon i ftI'J mild. 

6 60-0 I18'S 4311 '287 '821 '0 , 8 S, 50'8 ~4'5 47'l 1124 '762 - 8 N, Beaut. mom. . Ag. alcernooD; • few drop' of niD. 

I , 44-0 48'a 38-7 '285 'B81 '0 ;0 8, SS'8 60'2 67'6 '474 '908 - 8 N. Sbup ....... PI ... atcernOOD; hail 10 enniDg. 

7' 44'8 ,48'6 40-7 '254 '7<6 0'1 0 N, 55'5 601) 61'4 '380 '734 - ,6 N, Del. morn. AftemooD very mild. 

S 48'0 68'6 38'6 '234 '671 '0 S N. ,&11'8 60'R .7'0 '466 '874 • 0 N, Beaut. mom. Plea. afteruooa.. 

. , II 44'8 68'0 81"9 '188 '390 11 0 N, 60'0 66'2 55'0 '438 '672 - 2 N, W. Ag. morn. Dea~L afternooa. . 
10 ·4&6 64'a 42'1 '269 '626 '0 8 8, W, 54'5 60'0 49'5 '864 '683 - 10 S, Beaut. mora. Del. ,mUd afteroooD. 

II 48'6 49'0 47'9 '334 '960 '0 10 S. 50'2 60'5 49'9 . '860 '978 - 10 Ii, W, . Tbreat. in morn, Duagreeab1e afternooD; heavy..am. 
, II 4/1-6 48'6 ' 42'S '276 '809 1'175 10 S. E, 55'5 60'S 50'7 '870 -694 - 5 S, Diaagrteable mora •. Dtis. r:Un. Del. af\ernooD. 

;18 .44'6 60'0 88'~ 'SS3 '645 0'05 0 W. 60'5 " . 65'6 ' 47'3 '326 -(51 a - 6 SoW, Sharp morn. Heav)' dew, Beaut. afternoon. 
,14 48-5 14'5 '.42'6 '271 '640 '0 5 S. 60'0 66'S U'6 '427 'S50 - 0 , S,W, , Beallt. morn. PI ... at'ternooD. 

:J6 - 48'S 56'5 ·41'9 '266 '680 -0 0 N, ,58'6 65-5 63'" ,.09 '651 - 0 N, Del. morn. Ag. artera..OOD;, vel')" mild .. . ' 
'16' .62-0 60'6 44'8 '292 '564 -0 lJ S, 68'8 68'6 61'0 , '874 , '587 - 0 S, ' .Ag. morn. 13eauL aI'tmlooa, 

.17 68'0 68'0 44'0 - '288 'Mil '0 0 S, ,56'2 64'. ,47'8 , '883 '649 - 0 S, Beant. morn.. Piau. afternoon. 

.l8 65'0 86'5 4/1'8 '80S, '47' '0 0 S, '58'8 68'2 51'8 '378 '649 . 0 S, lJel. mom. . Beant. afternoon; 'III)' ~ild. 

19 6S'. 61'5 64'9 '432 '768 '0 0 N, 60'0 68'8 63'0 '403 '572 - 0 S. Del. mom. Ag. afternoon. 

10. ,60'8 68'8 43'S '26' '578 '0 0 N. 60'8 67'6 65" '489 '662 - 0 S_ A,. mom. Beaut. afternoon. 

II 60'5 80'8 41-1 -2/;9 '466 '0 0 N, > 
&8'5 68'2 50'7 '870 '687 ,.. 0 S, :J3eaut. morn. Del. aC&ernoon; mild~ 

,Ill ' I 67'. 63-5 51'5 '881 '650 -0 2 S. W. 60-' 75'5 'bg-O '861 '409 - 6 S, W. , Del. mom.: B.sy; beaut. af&ernOOll. 
'23 69'. 76'8 47'8 '330 

. 
'870 '0 J S, B. ,64'5 75'2 67'0 '460 '634 - 2 S. Bean .. morn. Pleu. afternoon. 

,1I4 48'8 60'2 3S'. '234 '448 '0 0 N, ,60'2 75'0 49'8 '858 '412 i- II S, Ag. morn. Beaut. af'&ernooD. 

.6 68'8 ,78'0 36" '233 '287 '0 I S, :59'5 67'8 52'9 '401 '689 - S S, Del. mora, Ag. afternoon. 

16 ' 58-. 88'6 60'0 1161 '518 '0 0 8.B. 70'0 77-5 64'7 '8H '646 - !i S, Beaut. morn" Del. aftunooD; very mild. 

lI7 60'0 70'. 61'8 '866 ,-628 '0 J S. ' 65'2 75'6 67,'8 ,,,79 'OS6 - 0 S, DeJ.~inOl'D. . Beaut. afternooD. . 
18 ' ,JIO'O 78'6 60'6 '868 '446 , '0 0 N, '70'0 ' 7S'5 64-0 -696 -612 - Q S. Pleaa~ morn. Del. aCtemaoD; 'fery warm. 
.9 ,86'2 69'S 61'5 '646 ',760 '0 0 8, B, ,68'8 78'0 62'Q ' '656 '671 , - 0 S,W, Del. morn. Pleat. afternoon; very "arm. 

.- "-

10 Jl9'6 64'2 55'3 '438 '730 -0 0 N, 71'2 60'5 64-7 '611 '688 - 0 S, Beaut. morn. Afternoon, IUD vary WIl1'BI. 

31 64'S 68'2 .44'l '280 '419 -0 0 N, 72"1 85'2 62'9 'bN '474 - 2 S. Del, morn. BL'8Ut. of\ernooD. 
-Sum •• _-I~L_~~_+_' -, 1680'8 1820'2 _ '- -18269 2048'6, - - - 108 ---1--._-- ------- ----101 .... . 61'8 68'7 44'6 '295 '596 -1-- 68'0 66'1 6S'I -404 '630 - - -

Now QIliIo, 81 Much la66. 
-' (,;ped) .1. McKIlI/. / 



368 , ,,PAPERS :RELATING ,TO'mEIIN:flt.<lD'UCl'ION 
• 

-VI.-

CHINCHONA CULTIVATION IN THE BOMBAY PRESIDENCY •. 

-No. 1.--

EXTIUCT 'of a DESPATCH 'from the Secretary of State for Inaia,to the Govern~ 
.ment of Bombay. ' 

31 December 1862. 
5. I DESIRE that you lvill furnish me with a Report of :the experimental sow

ing of Chinchona seeds at Mahabaleshwux, which were 6ent ,there by Mr. Dalzell 
in .1861. 

-N02.-.-

EXTRACT from the ANNUAL REPORT on the Hill Station of Mahabaleshwur. 
Bombay, for 1863, by Dr. H. Cook,Superintendent. 

20 February 1864. 
. THE site for the Chinchona plantation has been fixed at Lingmulla, on the 
banks of the Yenna, above the waterfall. I was induced to select this spot, as it 
seemed to offer all, or nearly all, the natural advantages essential to the success 
of the cultivation of the Chinchona. These are'briefly, a northern aspect, ,the ':'. 
disposal of the ground in narrow terraces, protection from prevalent winds, a 
good soil and subsoil, a plentiful'supply of running'water, and the least pos-., _ 
sible rainfall. As the rainfall at Sindola 'Park is 60 inches less than that at 
Malcolm-penth, .and asa high peak intervenes between this and Lingmulla, . 
I am hopeful that the rainfall at the latter place will not exceed 150 inches. 
If this prove to be the fact, there need be no fear of the success of the experi
ment. A .house' for :the local superintendent of the plantat.ion, propagating 
houses, &c. are to be immediately constructed, and if the sanction of the 
Government to construct a good branch road from the PaunchgannY"l'Oad to 
the site be obtained, this lovely spot will, I feel sure, become a Iavourite ,place 
of resort to visitors, and an added charm to the station. 

-No.3.-

EXTRACT of a DESPATCH from the Secretary of State for India to the 'Govern
'ment 'Of Bombay. 

. 16 December 1864. 
THE reference made by Ik Cook to the plantation of Chinchona, ,at Ling~ 

mulla. leads me to hope that the' experiment' will he. successful. -In paragraph 5 
of my Despatch'Df the 31st I}f December 1862, I desired tba.t I might receive 

a Report on the Chinchona. seeds sent by Mr. Dalzell ,to.Mahahaleshwur,. 
in 1861. None has.,yet been .sent, and.l .have to desire that ,You will supply the 
omission. 

-.:.. 'No.4. -. 
EXTRACT from' the ANNUAL REPORT on the' Hill Station of Mababaleshwur ... ' 

Bombay, for 1864, by Dr. n,. 'Cook, Superintendent. ' 
~ ·23 January-l-865.' 

THE Chinchona plantatiol\ at LiI1Pulla, which was commenced last.YeaJd. 
has ,been established. ''fheplaIits have thriven, and many' or them have . 

. _ attained a height ,of abqv:e .~4re~ feet ... 5h.ELSer..vice.s.ni a.soJ.di.er.imm .the Anil-. ' .. 
lery, who understands gardening, has been grantecl.by,Government.: 

t ,. •... ':'l' .! • 

; .. '. 



. ,. 

'---From-the ~o;:Pbax Go~erDJnent to the Secretary of, State for. India. 
~ . ~-, .... - . . . -. - -_.," '. 

Bombay Castle; 28 February-I865; 
WITH reference to your Despatcb~ dated the 16th December Memorandum from the ActiDgRevenue 

last, we have the nonourto transmit herewith copies of the papers ~isaioner~. D., 3 February 1866, 

d · h . 1:. ·..-+h . f th Chi h la· ... cIt accomplIDlDlent& note lD t e margm, Suowtna .• e 'progress 0 e llC ona p nts_ &eolation of Governmont on the 
since grown at Mahabaleshwur.. '. abo.,., 1~ February 1866. .. . 

Enclosure in No.5. 

l<'1oom Dr. H. Cook, SUP. erintendent.at Mahabaleshwllr, to 1<: S. ChOf'IIlan. Es,}-, Conectqr 
.. - . of Sattara. . 

Sir, Mahabaleshwnr, 24 J aunary 1865 •. 
I HA VB the honour tAo fOrward fur,your information, and for transmiBBion to Govern

ment, the accompanying two'Ulontbly Returns of the growth of the Chinchona plants ,t 
Lingmulla, the one for the month ~£ N ovembElr and the otheD forthat of DecemhElr last;.· 

MONTHLY RE"rUBB: of the Grori of Chinchona Plants at Lingmullafor. thlt Month of 
. Nonmben 1864. . 

.. 
No. Heigl!.t in' Inches. . 

I 

No. Height in In~lies. 

1 9t Inohes •. 32 1 Foot and Ii inch; . 
2 6 Ditto. 33 1 Ditto 11 inohell. 
3 1 Foot and' t inoh.. 34 2 Feet and 1\ », 
4 1 Ditto . 1 inch.. 35 1 Foot and' 8 ... ",. 

6 9 Inches. .. ' 36 2 Feet. 
6 1 Foot and 1 inch. 37 1 Foot and 6 inches. 
7 5 Inches. 38 1 Ditto. 
8 9 Ditto~ 39 1 Ditto and 6 i " 
9 9 Ditto,. 40 "1 Ditto and 7 " 10 '10 Ditto. 41 1 Ditto and S. .. 

11 1 Foot and 5 inches. .42 2 Feet. 
12 . 61 Inches. 43 2 Ditto and 11 inches. 
13 1 Foot and Ii inch.. 44- 2 Ditto. 
14 lOa Inches. 45 2 Ditto and Ii inch. 
15 ~ Foot and 6 inches.. 46 2 Ditto. 
16 I Ditto 8" 47 2 Ditto and 1 inch. 
17 ~ 3 Feet. 4'8- 2 Ditto. 
18 10 Inches. 49 2 Ditto. 
19· .1 Focotand.8 inch ... . , 50 1 Foot and 6. inches< 
20 1 Ditto 4 .. 61 ·U Inches.. 
21 11 Inches. 62 1 Foot. 
22. 1 Foot and 8 inches. 53 1 Ditto. 
23' 1 Ditto 4 ,. 54 Hi Inches. 
,24' I. '1 Ditto- 41 ., 55 1 Foot and I incll. 
25, 1 Ditto '1i ,,. 56 1 Ditto and lIt inches. 
26 2 Feet: 57 2 Feetand 4 

" 27 1 Foot ani 9 inches;. 58 2 Ditto. 
28 1 Ditto' 9, ", 59 
29 .1. Ditto. Iii. ... 60 
SO 2 Feet,., 61 
Sr- .1 Foot. :' 62' . ";" .' • .. 

' .• : .. , ! 

" L. GiUingtDater, 
AQUng Assistant Superintendent, G.B.G., ' " 

. ·.Chinchona Plantation, Lingm1ill8. 
'Lingmulla, '1 J)ecemher·1866.: ,..,. 

, .' 

353· 3BII 



'370 . PAPERS RELATING TO THE INTRODUarlON 

f 'I - " ,,~,., • . 

MONTlILY RETUBN of tlu; Growth of ClWlchona' PIa.D.~tio~ at Lingmulla for the Month 
, T , of December 1864. 

I , '. " . i~,' ; I j' ~',' , ' 

No. No. 
'f .' 

Height in Inches. 
, , 

iI~iiht 'ill In~hes. 

1 i ,-001:"'---"- ~ ... ---:----
2 8 Inches. 

--~~" 1 Foot ancI' 51 inches. 
33 1 Ditto and 6i " 

3 1 Foot and 3 inches. 
4 1 Ditto 5 " 
5 1 Ditto Ii" 
6 1 Ditto" [4 ',',I 
7 7 Inches... .... " 
8 1 Foot. 
9 1 Ditto. 

10 1 Ditto and 1 inch. 
11 1 Ditto and 10 inches. 
12 86 Inches. 
13, il "Foot 'and 41 inches. 
14 1 Ditto t",,, 
15 1 .Ditto 106" 
16 il Ditto 11t,. 
17 3 Feet and 'Ii ',,' 
18 1 Footan!i,}t, .. 

, ,~~,: ~,~~~; ~d 7j' ., 
21' 1 Ditto and 31" 
22 2 Feet and I' ",. ,.,' ' 
23 1 Foot and 11 ,. 
24 1 Ditto and 106 ,"" 
25 , ,1 Ditto and 111 " 
26 2 Feet ,and, 2i' '" 
27 2 Ditto and 'Ii' " 
28, 2 Ditto and Ii " 
29 1 :Foot and 8t '! 
~O 2 Feet and 26 " 

',. ; 

Lingmullll, 1 January 1865. 
I' I... - ., 

, , 

2 Feet and 3t " 
... 34 2 Ditto Il6 

35 1 Foot and 11i : 
",36 .. , 2 Feet and 66 II 

'37' 1 Foot and lOt " 
. __ .311 .... 1 Ditto and 6. II 

39 1 Ditto and 101 " 
, 40 2 Feet. 
·41 1 Foot and 11i " 

42 2 Feet and 7t " 
43 3 Ditto· 4 " 

, ,,44, 2 Ditto 6 " 
45 2 Ditto 5, " 
46 2 Ditto 61 " 
47 2 Ditto, '6, " 

,48 2 Ditto '71 'f> 

. ,,49 2, Ditto 5t'", 
,. '60 1 Foot and 10. " 

I '" 61' 1 Ditto 6, " 
62, 'I Ditto 3t ., 
63 1 Ditto 21 " 
54 1 Ditto 11 ,,, 
65 1 Ditto 6t ", 

, ' , 56 ,2 Feet and 7t " 
, ' '57' 2 Ditto' 8t " 

'582 Ditto l' " 
59 Without leaf. 
60 Ditto ditto. 

" L. GillinfItDater ,: 
Acting Assistant Superintendent, G. B. G., 

, , : Chinchona Pla.nmtion" Lingmulla. , 

'. ,.' 

• 
-.:. No.6. -' " 

EXTRACT from the ANNUAL REPORT on the Hill Station, of Mahabaleshwur, 
Bombay, for 1865, by Dr. B.Cook, Superintendent., 

. ' "" " '" : " 9 February 1866. 
" THE Chinchona plantation established last year has progressed fa'\"ourably. 
'At the close of' the year, 1864, there were 60 young plants; these have been 
'increased to 270 by layering 40 of their numb~r. ,This system of propagation 

is necessarily slow; but, in the absence of a propagating house, it is the only 
, one that has been found to succeed. As the new propagating house will soon 
,.be finished, ,I trust ,thp.~ the number of' young plants- will hereafter rapidly 
• increase.;, Twenty of the original ~tock;planted on the 18th February 1864. have 

been. allowed to gJ;OW up, and some of them have already attained a height of 
six feet. ; The average growth of these 20 pl3nts during' the year have been 

. 3 feet.2i inche,s., ,The,average growtq of ,11 ,plants at Neddiwuttum. on the 
q;NeilgheJ,Ties,hasbeen for the past three ,years only 2 feet 9 inches. If, there
cfore, the present rate of growth is continued" at Lingmulla,. it, will exceed that 
.. f h N il h ' lants.· "'" '. ','. ' .' ',' ", " ,,'; , , 
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, 
. , __ Thfl.repgrtas to. ~he growtli;of¢hjnch~~a"'pla~t~.aLLingmulla is very satis· 
{~::~;. it ~ hoped that no pme, wi~ be lost in <:o~ple~ng, thepropa~~ng 
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EXTRACT from the REPORT on th'e Royal Botanic Garden at Peradenia,:Ceylon. 
• (. by MF.Tk/faites, F.R.S. (Director;.; I'· 

• < Sept~mber '1864. 
CHINCHONAB.-Complete success iJ; attending the cultivation and propaga· 

tion of the different species·of.Chinchonas now growing in the Hakgalle Garden. 
The plants exhibit the most 'perfect condition of health /Iond vigour, and. the 
number or each kind in the; following list furnished to me by Mr. MacNicoll 
shows how .successful he has been in their propagation., ,. ..' , . 

: . ,." I':. 
LIST of 'Chinc)1ona Plants in the Hakgalle· Garden. ' ; 

Chinchona ,"cciruora, plantea out in t~e forest • •. '.' .' '" . . " . 1.345 
. . (The largest plant being 13t feet high; ana. the stem at 

the base:8f inches hj. circumference.) . '" , . " 
Ditto Stock plants, for taking cuttings from . " , 
Ditto . Plants ready for distribution _.; . ';c , 
Ditto Cuttings in different stages of rooting". .~ 

.·2,380 
42,450 
:32,800 

Chine/lona rifjicinali., planted out in the forest. • - • • 1,044 
(The largest plant heing 61 feet in height, and the stem 

, ..... at the base 51 mches in circumference,) 
. Ditto iltock plants, for taking cuttings from 1,934 

Ditto Plants ready for distribution - ,,",. '~" .-', f ~.' 58,741 
Ditto Cuttings in different stages of rooting _ 47,400 

Chinchona cri.pella (not dis(ingui~h"i!I~.f~m.O',l!fIi.c.i,!aI.1s) planted out 
in the forest ••••• - • 

Y;inchona micr~ntha, jlmnted out in the forest. • • 
( Ditto Stock plants, for tak:ing. outtings from 

Ditto CUttings in different stages of rooting 

.. Ch;;'cl;o~a Cali'a!Ja; Stock' piants, for taking cuttings froni . 
Ditto Cuttings in different,stages.of rooting ',- ~: . , 

, .', 
Chinchona Pahudiana, Stock plants, for taking cuttings from 

. Ditto Cuttings in different stages of rooting • 
, .,'. :. . :.. , . ~ , ,~ , , , ",' 

430 

300 
320 
229 

82, 
24 

24 
12 

.It having been determined by Government that 'pl~nts of Chinchonas should 
'be distributed; to· the extent· they could, be ,spared, free off charge to per~ons 
. residing in the island making applications for them in the following form: . 

. ' " : t,", 'j '1 i_ ,- •• :' .,' ;', -, • _:_ - ,_.,' " " ~ " , ' • ' • 

"" ,," I .. ,A.B., possessing (or having under mY'care) available land at 
'" .... ' i, ,i: •.. : ,. ,~uitable fo.r the cultivation of Chinchona, .beg to apply 
'le. l,for ': ': .: plants,. which I undertake to plant upon the said' land within 
l •. !' Jl! Jponthsfrom .~is,da~ and to c~fulli cuiti,\,ate wh~~ so'l1lanted." 
:'",)'5 ," t. ,"'! ,~-.; . .",':J :1: ,_' ,';."' ,\' \- i '\-c, ,'" .~.",.'. ',' 

.Jt is satisfactory ,tom!) .to be' able to report .that.~ h'avealreadyreceived 
J,applications in the above prescribed form from eighteen planters, and that the 

aggregate number applied fer by them is .28,524: of this number nearly 9,000 
have been issued from Hakgalle. and it will be seen by the foregoing list that 
there will be no difficultLID...!uP!ll!i!Jg ,the_ ~,a.i!l~,e~ at once. . I have reason 

353. ,3B3.. to 
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to believe that I shall, before long, receive applications for many more plants, 
and I have no fear of being unable to meet them; lIS" Mr. MacNicoll informs me 
he can furnish plants at the rate of 20,000 per month, if they are required. 

The 'small number of plants of ClzinchOfla succirubra growing in the open 
ground at Peradenia, are making great progress, and are in perfect health, 
though not so robust in character as plants of the same age at Hakgalle. . 

A few plants of Chi,,!chona oiJicinalis, which were planted by way of ex:peri
ment at Newera Ellis.,. were destroyed, by: a temperature.. of. .'H,D Fahr. in one of 
the cold nights of February last, so that it is quite clear it would not be safe 
to plant Chinchonas in the island much above the elevation of 5,000 feet, or 
where they would be liable to frosty nights succeeding the exceedingly hot days 
of the dry season. 

I have transmitted to Sir William HelOker, who has kindly promised to have it 
submitted to analysis for me, a small quantity of bark of Chinchona succiruhra, 
from a tree three years old, and] 'hope to 'be able to communicate the results 
in a short time. Dr. De Vry, professional chemist to the Chinchona plantations 
of Java, who favoured me with a visit a few months ago, took to Europe with 
him some bark from a tree at Hakgalle which had died, owing to the roots 
getting into swampy undrained ground, and he found even in,fhis unpromisiDg' 
specimen of bark, more than two per cent. of alkaloids, and of this nearly one 
per cent. of quinine. 

I regret to say that some seeds of Chinchona Pita!lemis, obligingly sent to me 
by M~. Clements R. Markham, in Mar~h last, failed altogether to germinate. 

-No .. 2-

EXTRACT from the REPORT onthe Royal Botallic Garden at Pcradenia, 
Ceylon, by ME • • Thwaites, F.R. s.(Director). 

.. ... . October 1865. 

" 

CBINCHONAs.-Again am I able to give highly satisfactory accounts of the 
progress. made in the cultivation of Chinchonas in the island. Many thousands 
of plants have been distributed from. the Hakgalla Garden, and I hlrVe received 
from the various parts of the island where they have been planted, most 
favourable reports of their perfect health and vigorous growth, and not a single 
report of an opposite character has yet reached me: so that there appears to be 
every prospect of quinine becoming, before very long, one of the most important 
products of the island. . " . 

Mr •. MacNicoll has been hitherto able to keep up asuflicient supply of healthy, 
well .. rooted plants to meet the demand. which has been made at Hakgalla for 
them •. , He has supplied 39 applicants, presenting orders from me, with 129,350 
plants;.in the. proportion of three-fourths of , C. succirubra and one·fourth of 
C. officinalis. 

up to the present date I have received applications. in the prescribed form, 
from 43 persons, for altogether 439,274 plants. Three,of the applicants requested 
each to have as many as 100,000 allotted to them, if such a number could be 
spared. Plants are distributed without stint to the utmost extent of the capa
bilities of the ,Hakgalla Garden. I would. suggest, however, to persons who 
mayhaye an. intention of cultivating Chinchonas very extensively, that it 
would be. verli' desirable for them to establish nurseries upon their estates, for 
the propagation of the plant by cuttings. The operation i.;; a very simple one,. 
and an ordinary cooly labourer could be . taught it in a few days ·at Hakgalla, 
whither he might be sent for the purpose. . 
(' ' .; . 

'LIsTI af Chinchona.Plants.now in IIaJ.:galla Garden." 
. ~ '\ 

.. ; 

" 

Chinchona 8uccirubra, planted out (the largest plant being 17 feet in 
, . height and the trunk 121 inchee in mrcumference at 

the base)· ' ~ - 1,346. 
Ditto - Stock pla.n.tsf<l;1'~~ cu~tings,fl.'Olllc"-.:"" " . 2,380 
.Ditto.. - Plants fit for,distribution ..• "1 7' ...... -', .. -. . p • ", 63,158, ,' .. ,' 

.: Dit~ ," ~ . SmaIlp,la.n.ts and cuttings indifferent stagesaf gr~Ji ; ." :T8,2,QO' • ,,: 
• 

ChilltAtIII~ 
~. -... 
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'Chinallflftll. ~ 'Flam. m& '" ... .-' -' _ , •. '... B,G«· .j 

. Ditto •.. Stook,planta r.,r·~.euttings&om,- ... "" 1,934 
,Ditlo r ,Plants /it fir .distribution - -. .• .,. - .. 109,845 
Ditto ~. Small plants and <;llttings in different stages of.growth .93,880 

Ckiacbtma r:riIptlla, (not dilltinguishabletfrom C •. qffit:inalU) pIanted.1I11i Ji30 

Chinc1uma micrantha. planted ou'f: - -
Ditto - Small plante.."d euttiings 

Chiac1wna Calisaya, planteeI' out • -
Ditlo . Small'plants and cuttings -

600 
·612 

,100 
261 

ChiacMlI1I. Pahudiana, planted.ont - ,.. 25 
.Ditlo .- Small plants.and c.uttillgs - 122 

I have not yet received from Kew the result of Mr. Howard's analysis oUhe 
specimens of Chiuchona bar~frODil JIakgalla .and from this garden, which were 
sent to England Bome ruonthll ago. .As. IIOon 115 it l'eaches me, I shall make ,it 

.,known without iOSR of time.' . 
· Several of the plants of Ckinclrono'r1ficinalisat Hakgallaareproaucing seeds, 
.and one plant of C. 8Uccirubra is coming .into :flower. ' 

Some seeds of C. ojficinalis collected. at .Loxa, .and sent tome from Kew, 
.have unfortunately not germinated. . . 

I am not losing sight of the :importance of ascertaining, as soon as possible, 
firstly, the period of growth at which 'the bark may be most profitably removed 
from the different species 'ofChinchona respectively; secondly, the best season 
for removing it; and thirdly, 'in what state it is desirable 'it should 'be sent to 
'Europe; whether merely dried and carefully packed, and, 'if so, how this may 
be best accomplished; or whether, liS was suggested to me by Dr. De Vry, 
some preliminary simple chemical process may not be carried out iu the island, 
which, by t'liminatingwhat is of no value, may v~ry much reduce the bulk of 
the article to be exported. As soon as I succeed in getting any reliable infor-
mation on these points, I shall lose no time before communicating it: .' 

- No.:B.-· 

From Mr. Clements It MarAham to the Colonial Secretary, Ceylon. 

Sir, Colombo, 18 November ]865. 
I HAVE .the honour to :inform you [that I have inspected the Chinchona 

· Plantation at HakguUa. and ,one oBbe large coffee estates (that of Rothschild) 
where several acres have been 'planted -.wilhChinchona,in company-with Mr. 
Thw~.tes. 'The site of theplantalion at Hakgalla has 'bp.en so ·admirably se
lel(" .. , and resembles so closely thenathle ·habitat of the Chinchona m South 
America, that the healthy growth· of the 'Plants there must have been a certainty 
from the first, and the skill of .Mr . .1\1acNicoll in propagating has already made 

, Hakgalla a thoroughly efficientmursery for the supply of a practically unlimited 
· aumber of plants. This portion :of :the ,work is in such excellent hands that it 
'would be presumptuous on my part to :offer any suggestions, even if I had any 
to make; but ,it has occurred tc) me that the information dt'.rived from the 
-analysis of bark in England, 'and :the,deductions.obtained from ·it -with Tegard 
to the probable commercialad"llanta.ges,of Chincbonaculti'l"lltion, might -advan
tageously be ,furnished ,to indiriduals 'Who have ,embarked in :this important 

.<llnteJ:prisllo ,from time to tim II. . . . . 

· 2. I shall take care that, in future, all papers on this, subject are trans
"mitted to Ceylon -without delay; anll m the meanwhile it may be useful that 
I should offer -some ·re.marks on the, cultivation which has been .so geuerally 
--entered upon by'the -enterprisil!gplanters of Ceylon, with special reference to 
·the re~ent scientific investigations ·b'yMr. Howard~ the great qUinine manufac:-
"turer m l.ondon.· . ,."' . 

, B •. lBID.informed byMr.'Thwaites<thatas.Dl8t1y'BS 5.00,000 Chinchona plants 
thavebeen. applied for. and.that 18.Q,.tlOO:have aatually been distributed, so: that 
there is clearly a serious intention among the :pooters tOJmake,Cbinchona Iitark 

"', t!'Jl33-' 3 B 4 one 
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one of the staple products of the island. On the Rothschild estate several 
acres are planted with trees of the Succirubra or "red bark" species, and, though 
fully exposed to the effects of th,: sun and wind, on a hill-slope, denuded of 
trees, they now present an exceedmgly robust and healthy appearance. The 
span of the branches, the condition of the leaves, and the girth of the stems, all 
indicate vigour of growth which promises the best results Jor the future, and 
although these plants are only 3,200 feet above the sea, there is reason to hope 
that an analysis of their bark will show a yield but little less favourable than 
that obtained from bark grown on the Neilgherry Hills in Southern India. I 
propose, therefore, to state briefly, and in general terms, the results of four 
successive experiments which have been made on barks sent home from the 
Neilgherries, in order that some idea may be formed of the probable yield from 
barks of the same species grown in Ceylon. ' 

4. In May 1863 some bark was cut at a period when the sap was beginning 
to rise .. The product of rough alkaloids in this bark proved to be 4'3 per cent., 
of purified alkaloids 3'4 per cent., of which 2'4 was quinine. On this t)ccasion, 
Mr. Howard remarked that,the bark cutting should take place as soon as the 
bark is thick enough to repay cultivation, and that there is positive disadvantage 

,in allowing bark to attain the age indicated by the samples imported from 
South America, because there is a continual process of deterioration after a 
certain period in the bark's history. The point to ascertain is the exact time 
when it has reached its fullest stage of development. 

5. The second analysis by Mr. Howard was of bark taken in October 1863, 
during the rains, when the sap is in full flow. This bark, 18 months old, 
yielded 6 per cent. of rough and 5 of purified alkaloid. In the following month 
the bark of a C. succiruhra tree, aged one year and six months, was delivered to 
Dr. De Vry, the eminent Dutch chemist. It had been thicl(ened by moss, and 
he obtained the hitherto unprecedented yield of 8'4 per cent. of alkaloids, of 
which 2'7 was quinine. 

6. The third analysis by Mr. Howard was of bark taken in February 1864, 
when the plants were in a state of rest. Two lower branches were removed 
from a plant which had been in the ground for two years and five months, and 
thE'Y yielded 8~ ounces of dry bark, This bark contained 6 per cent. of purified 
alkaloids, of which 3'14 was quinine, 2'06 chinchonidine, and 0'80 chinchonine. 
Mr. Howard considered that this large yield might be still further increased by 
surrounding the stems with moss, and he alsq came to the conclusion that 
February was the mo~t favourable time for taking the bark. ., 

7" The fourth and most recent analysis was ,of bal'k cut early in April 1865, 
a~ the .time .when the sap bpgins. to rise. It was found that the system of 

· removing strips of bark from the stem can be practised without injury, provided 
· that. the wound is instantly covered with damp· moss. This bark contrasted 
most favourably with the average specimens from South America. It was three 
years and five months old, :and had been thickened by the' application of moSB. 
The alkaloids were in a state of purity such as is Dot found in South American 
red barks, and it was evident.that. cultivation had improved the. yield of this 
species. Mr. Howard, on this o()casion, used the analysis which is followed to 
ascertain the commercial value of the bark, depending chiefly on the amount 
of crystallizable sulphates. His result was eight per cent . .of alkaloids, of which 
six per cent. was crystallized sulphate, 0'94 soluble in ether, and 1'06 insoluble. 

, Dr. De Vry, who was furnished with some of the same bark, adopted a method 
of analysis which gave him the total amount of febrifuge alkaloids. He pro
nounced it to be the most valuable specimen he had ever manipulated, and 
obtained the extraordinary yield of 11 per cent. of alkaloids! Another very 

· important point in this "investigation was the analysis of bark re-producedon a 
· portion of the stem which had yielded the bark given to Dr. De Vry, in 
November 1863. This second harvest of bark was thus on~ year and five 
mQnths old, and it yielded 7'7 per cent. of alkaloids, of which five pei' cent. 
was crystallizable sUlphates. During the summer of the present year, Mr. 
Howard has also analysed bark of C. officinalis at an age of one year and seven 

· months, which gave 1'5 per cent. of alkaloids ; and bark of C. micrantha· two 
:years and five months old, thickened by moss, which Tielded as much as 5-82 
.of crystallized sulphate of quinidine., ' ... ; . '. ". ,'" l: 
, i, '8. Tho/ 

• 
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'-8. The -highly· pTOmising'results'of these' several investigations' of bark 
grown on the Neilgherry Hills are manifest, and the following deductions may 

· be drawn from them~ 1. That the yield of chinchona plants under cultivatioq 
increases two and threefold, even during the first three years of growth, as 

. compared with the yield of barks imported from South America. 2 .. That not 
. only maya large yield be obtained from branches lopped from the tree, but 
th"t strips may even be taken from the ·stem, without injury' to the tree, pro
vided that damp moss is placed on the wound immediately. . 3. That the appli-

· cation of . damp· moss tends materially to thicken 'the bark. 4. That bark from 
· the young brancbes of 0. '!fficiruJli.s, of plants only a year and iL half old, is rl!
oognised by experienced dealers in London as identical with the famous .• ~ thin 
rusty crown" of commerce, which fetches 1 ,t. 3 d. to'1 s. 4 'd. per lb.; and IS 
generally used by chemists in making the various preparations of Peruvian 
bark. 5. That the bark of O. micrantha, which produces Chinchonine and 
nothing else in its wild state, has under cultivation been brought to yield the 
far more valuable febrifuge called quinidine. 6. That. the red bark of India 
and Ceylon will fetch as high a price as the .Calisaya of Bolivia, the: ,most 
valuable of all the~arks !4s . . perlb.). . . . . 

9. It. has often .been suggested that the bark might be' greatly reduced hi 
bulk for transmission to the London market, hy adopting some cheap chemical 
process, with a view to eliminating' the ~oodyand other useless parts. Mr, 
Howard, however, is of opinion that it would not be profitable to bring the bark 
into a smaller bulk for facility of transport. His reasons. are founded partly on 
the complexity of the organic constituent~ of .the bark, leading (especially under 
the influence- of lime or alKalis) to deteriorating changes .in the alkaloids, and 
partly on the tendency.of the.,heat to .which the bark must be subjected, to 
operate in the same direction. . . . . . 

. .10 •. There is another point to which I think it particularly importitntthat 
the attention of the Government of Ceylon should be directed. There are four 
febrifuge substances in Chinchona bark •. found in larger or smaller proporlions 
.according to the species. These are quinine, quinidine, chinchonidiM, aIid 
chinchonine. . At present, the ttrst of these is alone of great 'Commercial value., 
Yet it is the opinion of the most eminent chemists in Europe that quinidine and 
chinchonidine are .of nearly equal efficacy, while chinchonine is by no means 
devoid of febrifuge virtue. The presence of these alkaloids, other than quinine; 
is at present, therefore, a disadvantage in a commercial, but not in a medicinal 
point of view; and looking to the large yield of chinchonidine in our 0. Bucciru6ra, 

· and of quinidine in our C. m;crantha plants, it becomes a matter of the utmost 
importance to clear away 1111 prejudice and error on this point;Chinchonidine, 
1 may remark in passing, was undoubtedly the therapeutic agent in the famow .. 
cure of the Countess, of Chincbon in 1639, who' gave her name to the genus,: 
and 0/1 febrifuge value haS been rpcognised by the late Dr. Royle, by M. Bri
que( 'he eminent French quinologist. by' Mr.' Howard, and by Dr. De Vry. 
'l'he true position of tbese febrifuges may be established by appointing commis
sums, consisting of medical men, to report UpOD them; and with this view thE! 
Secretary ·of State for India has issued the instructions contained in the enclosed' 
despatch to the Madras Government, dated 30th September 1865, to which I 
would venture to invite particular attention. A similar measure adopted by the' 
Ceylon Government might materially assist the common object in view. 

H. From 'paragraplls 4 to 8 of. the s~me despatch,.it will be seen that it iSi 
contemplated to establish a mallufactory .of some cheap form .of the Chinchona· 
febrifuge in India .. I am aware that measures of this nature do not come within, . 
the scope of the Ceylol\ undertaking, and. I ,have. therefore .confined myself in, 
this fetter to' points, which appear important to planters, who cultivate with a. 
view to commercial profit. In this point of .view the enterprise is, however. a 
very important one, likely to advance.the prosperity of the colony, and to prove' 
n material blessing to its inhabitants. 

':12, AP~l'io(Ucal an~lY5is of the.bark actuall}' grown on coffee estates from 
3,000 t? 4,500 ftet above the §/'Il, is very es~ential, in' order that eultivntors mayl 
see. ,ther wIIY~ aud .I;\\ould strongly recommend that they should be made l 

a,w~ ~tbe. imllortuflce of th.~ me~,;.ure. .In e~nclusion, I must. express my'; 
adlOlratlQn at the zeal and ahihty wlth whlcll thiS great· undertakin'" has been' , C 0 
~"53., 3 conducted 
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conducted by Mr. Thwaites and his assistant Mr. MacNicoll; and at the 
thorough efficiency of the plantation at Hakgalla, which 60 completely secures 
the objects contemplated by the Government. 

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

The Honourable the Colonial Secretary, Colombo. 
, ' 

P.S.:-I also beg to, enclose a copy of Mr. Howard's most recent report'of an 
analysis of Obinchona bark, which is 'referred to in the despatch from Sir 
Charles Wood. Portions of the information might advantageously be,printed 
and circulat~d for general Wormation., 

-No;,4.-

,Mr~ Clements R. Markham to the Under Secretary of State for India. 
Report on Chinchona Cultivation in Ceylon. 

Sir, Colombo, 18 November 1865. 
I HAVE visited and' inspected' the Government Chinchona plantation in 

Ceylon, as well as some of the coffee estates where the cultivation has been 
undertaken, and now have the honour to report the results of my observations.
The Secretary 'of State in Council will thus be fully informed respecting the' 
position and prospects of the experiment in Ceylon, when questions relating to' 
Chinchona cultivation in India are submitted for consideration. . . 

2. The plants in Ceylon;'with the exception of those ofC. Caljsaya, which came' 
from Java,' are entirely derived from seeds procured from South America under 
my superintendence, at the expense of the India Office, and the Ceylon cultiva-' 
tipn may therefore be considered as a brancn of the great undertaking which' 
has been successfully carried out under the auspices of the Secretary of State. 
for India. - • 

. ·3. In Ceylon, the Chinchona experiment is under the able superintendence 
of Mr. Thwaites, the Director of the Botanical Garden at Peradenia, and the 
cultivation is' conducted, under him, by Mr. M'Nichol,' a very' intelligent 
gardener, who resides OD. the spot. ,The first plants anived in 1861, when the 
s~te for a plantation was selected by Mr. Thwaites, and the work commenced. 
, 4. The knot of mountains in the central province of Ceylon, which at one point 

attains a height of 8,280 feet above the sea, is entirely composed of gneiss with 
vl"ins of quartz, The soil formed by the disintegration of this rock is not rich, 
nl4/; to be compared with the fertile loa~ produced by the more modern volcanic 
roc"s of Java, but this poverty of soil is made up for by abundant supplies of 
water 'and a genial climate. The valleys formed by the mountain spurs are 
e1[tensively cleared and planted with coffee, but there is still a good deal of 
forest on the higher elevations, and on one of the highest plateaux is the hill 
station of Neuel'a-Ellia, 6,220 feet above the sea. From Kandy the mountains' 
are ascended, on their northern face, by an excellent road, and, as Neuera-Ellia is 

'approached, the flora' resembles closely that of the Pulneys,' or of the Neil .. 
gherries, near Coonoor. The woods are, like those of the Southern Indian 
hills, composed of Michelia, SYTllplocos, Gaultheria, l1accinium. myrtles, with 
ali undergrowth, of Lobelia e:ccelsa, balsams, Osbeckia and Sonerita, Solanum 
IndicUI/l, a passion-flower, and madder, Beautiful tree ferns grow in the shade, 
and the Rhododendron arboreum is scattered over the open grass land_ The 
station; consisting of bungalows nestling amongst A ustralian trees, is on a plain, 
bounded on the' east 'and west by tree-covered hills, crested here and thelle by 
bare ridges of gneiss. The masses of cryptogams on the branches and stems 
of the trees indicate the extreme dampness of the climate. ' 

5. The Chinchona plantation is at a place called Hak-galle, si:!t miles south 
of N euera-Ellia, and 5,200 feet above the level of the sea. The position is ad
mirably chosen., Hak-galle is a magnificent perpendicula!-" cliff, rising out of 
a fine forest which clothes the steep, slopes of the mountain. Tbe site faces 
the north-east. It is protected from the full force of the south~west monsoon 
by the cliff, while it receives a good supply ofrain during both seasons. Half 
amite on the road towards Neuera·Ellia the effects of the north-east monsoon 

are 
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are lost, and about a mile in the otber direction is the limit of the 'inHuenlle of 
the south-west monsoon. Thus Hak-galle is exactly situated so as to receive 
ample supplies of moisture throughout the year. No place in the East has so 
vividly reminded me of the Chinchona pqjonale8 of Peru as the view from the' 
Hak-galle'plantation.· A. mountain torren~ dashes through the wide ravine, 
and the hills on either SIde are clothed wlt4 alternate forest andgfllss land, 
while to the south are the distant hills and valleys of the Oovah district; These 
open;' grass lands, ,ealled patenas in ,Ceylon.. are. precisely. anlj.logous . ,to ,the 
pajonalM tlf Peru. They. are of. freque\lt occurrence in, the. ,Ceyll>n hi)ls, being 
covered with coarse tufts ·of lemon grass .. (Andropogon sckama1!t/lus), Alld 
the forest stopping abruptly on their verge. No .. trees, grow ,on these pate1Jas, 
except the rhododendron and a very few others, and the}' are cOllsidered un
,uitable for coffee cultivation:. On the'da,-ofmy visit to Hak-galle there were 
showers from the south-west in the forenoon, and in .the afternoon a dense mist 
rolled up from the Oovah valleys to the east, and ellveloped the plantation. 
This is exactly the course of atmospheric daily change in the uplands of Cara
'Vaya, and as I watched the white mist wrapping' tree after tree in its thick fold,s, 
J almost fancied myself standing on a Chinchonapajonel in Peru • 

. 6. Some ~ight or II() acres have been cleared on the forest-covered slope 
:onder the grBnd old Hak-galle cliff, andabout.1ive are now planted with ,Chil/.
chona trees. It is worthy of remark that, although the roots of th~ fellild trees 
have been allowed to remain in the ground, . the Chinchona have i.I), no instBncl! 
'been attacked by fungi, as was the .case in Java. ,The plants art) CO.IDpliltely ill<. 
the .open, and look remarkably healthy and. vigorous.,1n th~ 10wIlr part or the 
clearing are the C. BUccirubrtB, which average a beight of from ~ight ~q 1 Q 
feet. . Several are in HoweJ:. The largest tree' ill. IS f~et 6,inches high,. 'With 
a stem 14 inches iii girth at the base., Jt.wlI$planted in. February 1862,. . The 
CIllisaya ,trees· are smaller, but look healthy l 8Ild the C. micral'ltk.tB look; re~ 
markably strong" The a. . (Jjficinalis ,trees,.of Jl'hich ,jiin,d /.lhflll,tA,OOO, a~ . 
,planted .out, are in the upper: part of the clearing ;. they. g1:ow,. v~rY'. fast, &nd' 
-have already yielded an abundallit supply ,of seeds. . '.'. 
; 7. The nurseries for cutting .. and young plants fire ,heds cont.aining. many 

. thousands .placed close together, and .merely,. shaded, from the hel\t of the sUu 
by a moveable. rooting of gmss. tAn .. ordinary coaly PIItli in the Cll,ttiDgII, and 
the loss ,only amounts to a half.per cent., 2,000 plants of C. ~cirub.ra have 
~eeJU'aised ~m buds placed in ,drills, ID! the sallle,way as .fr~nch heans,are. 
raised, with balf an inch of earth over them, and 90 per cent. C3lQ.IlUP j, ,and of 

·the C.; officinalis. seeds (30 in . .each capaule) all caWell,p. ,The total ~umber 
of plants and .cuttings is now .upwards,of. pOO.OOO. With reference ~o the 
method,of taking the bark,. I Iound ,that B tree of C. 'lI.Cci¥vbra, which wa~ cut 
down at Hak-galle.forbark analysis in April IS64. had,; in .Nllvelllber .lS6~.: 

I. D' up another shoot perpendicularly from t\lE) side of ,t\I!3 old stllm, wl,!iqh ~II$ . 
. f et high and 5 inches in girth near tbe ground. . .' . 
. 8 .. Tbe most cheering feature in the Chinchona cultivation of Ceylon is the 
hearty way.in which it.has been taken. up by the colfee plante~ •. ';I,'he facility 
for acquiring good titles, the excellence of the roads, and othel! .advantages, pro
bably render them, as a body, more enterprising than their brethren in India, 
and this important experiment is evidently destined to receive a fair ,and com
plete trial at t\leir hands. The plants are given away by the Government, - the 
o~/'txpense to the .cultivator being their carriage. to his estate. As many 
as 50 planters have made applications for plants, 500,000 plants have been 
asked for,. and IS0,000 actually distributed. . 

9. One of t\le most p.nergetic Chinchona cultivators is Mr. Corbett, who 
man(lges 'IIhe estate of Rothschild, . at Pusilawll (on the road from .Peradenia to ' 
Neuera-Ellia), for the ceylon Company. It may be looked upon as a repre
sentative estate. The coffee pklllt;s occupy the slopes on 'both !!ides of the 

. P~silawe 
. I : I ' . _ ; ; II 

!fI'" • Tho :follO\lilll.g fum of applioation for Chinahona plants is m uao m Cvlan_ 
"1,..4.. B., pouusing (tn', having under my carol avoU!abloland at . • . • suitable Co. 

tho ouitivation of Chinahonaa, beg ... apply for . planlll, which 11l1ldertake·1Io plant BpoD tho 
, .... dland within 121D1>Ilthsfrolll thia date, IIIId 110 care£ully oultiva1lo whoa 8O.planled. , 

.. Dated . '. . .. (&igood) A. B •. 
.. To tho D~U;;' ofthe'RoJul BolBllio Gardens, l'eradeaia." 
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Pusilawe valley, extending to the very crown of the grand hills of Moonera
galle, whose battlemented ridges 01' gneiss bound the view to westward. Ex
cepting a clump of jacks high up on the eastern side, and some palms near the 
houses, every tree has been felled as far as the eye can reach, and rows of coffee 
plants entirely occupy the site of the primeval forest. No regard whatever has 
been paid to forest conservancy, belts of verdure are neither left along the 
watercourses nor on the hill tops, and"planters have to send many miles for 
their firewood ; yet there, has been' no sensible diminution ,of the water supply, 
and cascades an,d torrents dash over masses of rock through this coffee-covered 
valley. ", . 

10. About four acres have been planted with Chinchona trees on the 
Rothschild estate, on a steep hill slope, facing the east, all except one being of 
the red bark species. There are aMut 2,500 plants, or 600 to an acre, planted 
12 feet apart, alternating with coffee bushes; they are fully exposed to the full 
blaze of the Bun, yet nothing can be more -vigorous and healthy than their 
appearance. The oldest had been in the ground nearly three years, and are 
12 feet high and 8 feet across the branches, with stems 13 inches in girth near 

, the ground; but the majority of the plants were about 20 months old, with stems 
eight inches in girth. Mr. Corbett is about to plant 600 acres with Chinchona. 
plants at another estate, called Deek-oya, which is 4,000 feet above the sea. 
Rothschild, only has an elevation of 3,200 feet. He has applied for 100,000 
plants, amt has already received 10,000; and he calcuiates'that, after three 
years, th¢ cost of cultivation will be 6 I. an acre, exclusive of original price of 
land and interest of money. This will ensure a very remunerative return on the 
sale of the bark. . 

11. 'The object 'of ibe 'Ceylon .Government in establishing the Hak-galle 
,Ph.ntation is confined to supplying Chinchona to individuals who are willing 
to undertake the cultivation, and the extensive plantations of the Neilgherries, 
where a far grander and more important system is contemplated, would there
fore be out of place here, The expenditure on Hak-galle is only 500 I. a year, 
250 I. of which is the salary of Mr. M'Nicholl, the gardener I but the Hak
galle plantation fully secures the object for which it was established; it is 
admirably managed by Mr. M'Nicholl, and it forms a most efficient source of 
supply for the issue of young plants. I have no doubt whatever that Chinchona 
cultivation, under the auspices of the enterprising planters of Ceylon, will prove 
a great commercial, success, and be a benefit of no .small value to the inhabitan~ 
of the island. ' , ... , . .' . 

12. I sail for Tuticorin on the 19th instant, in a native slDall craft, in order 
to visit the pearl oyster nursery, a~d to deliver the instruments and instru~ 
tions respecting the aquaria to Captain Phipps. Dr. Cleghorn, the Conservator 
of ForestS, with the ,permission ,of Sir William Denison, is to meet me at 
Palamcottah, and to travel with me, by way of Travancore, to the Neilgherry 
,Hills. 

The Under Secretary of 
State for India. 

" 

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

.:....No. 5.-

REPORT OIl Specimens of Chinchona Bark grown in Ceylon 'by 
. " John Eliot Howard, Esq. . ....,' . 

. , . 11 July 1866, 
i HAVE the honour to report, for the information of Her Majesty's Government, 

'On the four samples of bark received from Mr. Thwaites of Ceylon. I must 
remark, in the firSt place, that they contrast disadvantageously in appearance 
'with the specimens of Chinchona bark received frolIt Mr. Mcivor. It looks as 
thoucrh the climate of Ceylon were less favourable than that of Ootacamund for 
the ,c~ltivation of this plant. No.1 in particular:and next to this No.3, would 
be considered poor and badly grown barks in commerce, and moreover they have 
not had the adl'antage of" mQssing," which leads so much to increase the pro-

, . , .. duct 
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duct of the alkaloids. The yield, under these circumstances, ~ niore. fa,,:ourable 
than I expected, especially from the Condaminea _ bar~, conceml!lg :which It would 
be important toknow whether it is the C. qfftcmall8 (Val'. Untusmaa) or some 
other variety. 

No.1. C. succirulJra bark taken from trees growing in the forest under dense 
shade. Plants planted out 8th February 1862, yields,-

Sulphate of quinine _ - 1-48 
Chinchonidine _ _ - - 0'61 
Chinchonine - 2'54, 

TOTAL - - .. 4'63 

The 'prop'ortion of chinchonine in this sample is very remarkable. In the 
next the quinine and chinchonidine may be looked UpOll as more than doubled, 
and the chinchonine reduced by tbree-quarters. 

No.2. (J. succirulJra bark taken from trees growing in the open garden, 
planted 25 feet apart_ Plants planted out 8th February 1862,-

Sulphate of quinine' _ • - - 2'35 
Uncrystallized quinine - 0-95 
Chinchonidine • - 1 '11 
Chinchonine -' - '0'58 

TOTAL - - - 4-99 

No.3. C. 8uccirulJra bark taken from trees planted in the ppen garden, SIX 
feet apart. Plants planted out on 1st June 1863,- ',. " 

Sulphate of quinine - ,- . • ,..',. , •• 1-90 
Uncrystallized quinine ~, ~, ..- 1,18 
Chinchonidine - ,,!,' - • - 0'53 

,Chinchonine -' • ' - •• • 0-32 

TOT4L - - - 3'93 

It seems, {rom these two last experiments, that the plants have done 'better 
, six feet apart than 25 feet apart, having made]more quinine in proportion to the 
time, and less chinchonine Bnd chinchonidine. Further experiments are needed ' 
to confirm this conclusion. 

, No.4. (J. Condaminea (variety 1). This has much the appearance of bark 
grown in Peru. The climate of Ceylon seems to suit it, which is quite probabll4 
as the scorching ~ .. at of the sun, which destroys this plant, does not seem to 
j,njl're the coarser 'texture of the large-leaved Chinchonlil. It is probable th,lit 
'-.:' jmate which does not suit the latter may be friendly to the former. It 
yitl.ds.-:", 

Sulphate of quinine -. •••• 3 '93 
Uncrystallized quinine " • 2'41 
Chinchonidine _. • - 0-51 
Chinchonine - • • ... ~, • 0-28 

TOTAL • - - 7'13 -
This is evidently the sort to cultivate in Ceylon, as there can be'little doubt 

that, by attention, the uncrystallized quinine might be brought into a condition 
capable of crystallization. Indeed, I have no doubt that, with a larger sample of 
bark, I could even now have obtained a sllmewhat better result. The quantity 
sent over for examination was, in each cBse, less than 1,000 gr~ and conse-
quently not sufficient for very accurate analysiS. . 
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