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REPORT 
BY 

MAJOR W. B. BIRC H, 

OPJ'ICUTD1'G I'IBST ABBISTAlfT, POJl.T BLAlB, 

OB 8PBCU~fUTY, 

IN 

CERTAIN DISTRICTS OF BENGAL,. THE NORTH-WEST PROVINCES. 

INTRODUCTORY REMARKS. 

FOIt purposes of more ready reference it has been deemed desir. 
able to divide the subject treated of into its four separate and distinct 
stages, which may be concisely thus described-· . 

I.,-THE GROWTH OF.THE SU!JARCANE. 

II.-THE EXPRESSION OF THE CANE JUICE. 

III.-THE PREPARATION OF RAW SUGARS. 

IV.-THJiJ REFINING PROCESSES. 

Divisioa. 
of the 

subject. 

2. With respect to the last, however, it may be as well at once 
premised that no "refining," in the true sense of the term, is 
really practised in India, except in the case of the few existing 
European establishments for this purpose; where only is the 
raw sugar really "refined" by being freed from all admixture of No true refining by 
the uncrystallizable syrup it contains, and where the removal of the Natives. 

inherent impurities and of the colouring and other uncrystallizable 
substances is attained by the use of deep strainers of animal charcoal, 
and by various other processes which will be later more fully ex· 
plained and described in the Fourth Chapter of this Report. 

3. It has been deemed best to adopt the divisions above indicated 
also, although, perhaps, technically incorrect, in order to distinguish 
the more clearly between the work of the Native agriculturist, who but 
prepares the raw sugar in the cruder forms of "rab" or "goor," and 
there relinquishes all further effort at its improvement, and that of 
the Native and European sugar-makers respectively, who here step in, 
and, with various processes, to be hereinafter 4etniled, attempt, in the ... 
first case, merely a partial refinement in ridding these raw products of Reo.ons for d.VIOl.on. 

much of their molasses, without any further actual modifieation of 
structure, and, in the last, the production of the pure sugar from which 
all admixture of uncrystallized syrup has been eliminated, leaving it 
thoroughly purified from, and rid of, the colour and all other removeable 
defects (tending to deteriorate from its purity and value) by the more 
advanced methods of treatment now known to science. . 

4. The diffieulties of dealing with a comparatively new subjoot 
have been greatly enhaneed by the indiscriminate use of the word 
.. sugar," whieh is $0 often loosely applied not only to the first product 
of the boiling of the juice, whether in the form of "rab" or .. goor," 
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but also, equally incorrectly, to all the later modifications of forma in 
which any sugar remains present at various stages of purification 
or preparation, whether in Shakur (goor slightly clarifled by lime), 

Indiacriminalo 118eol in Kooja or Kand (white loaf), in Chini (fine P9wdered, and white 
'boword "sugar." or brown, pucca or kucba), or in Hurt (white tablet or 8ugarcandy); 

the term, in fact, being even used to cover not only the finest refined 
sugars, but often references to mere molasses, which eventually remain 
as an uncrystallizable residue therefrOl:g .• 

Native oames and 
systema of manu ... 
facturo in ~NoJth
W ... tern Provinceo.~ 

" 

Ditl<> in Bengal. 

5. The following table is mainly adapted from a report in the 
Agricultural Department, and gives with clearness the Native names 
applied to the product at the various stages of itB manufacture 
at the hands of Natives in the North-Western Provinces. Such several 
successive processes of Native treatment are consecutively numbered, 
and will be latet more fully dealt with under their appropriate 
heads: 

CANE roleB. 

I 
I 

• (1) Boi1od to • dry coDSioloney. (1) Boilod to .1m.liquid co_ney. 
(Il66.) 

U ctaril by alkalia. 
«8i1UrwJ 

(5) BOilJ in milk, 
strained and evaporated. 

(8a,{tJtl 6.wa 
or 

. ~ elli .... ) 

. I 
U unclArifiod. 

(GoorJ 

"' ..... ·r ......... · 
I I 

Pitt". SAl,.(I 
I (nnc""talliood 

(3) Strainod in oralel with Biwar. Iyrup). 

I 
I 

Paditffll. 8L 
J (uncry.tollized oyrup). 

(4) Kn .. dod in tho.un by trampling. 

Kaoh. ohini ... } or Kucha DaM. 
n Chand .. . 

(5) Boilod in milk, 
strained and allowed 

to cryotalliJo. 
(M_or~J 

I 
(G) Boilod in milk. 

attained and poured 
into mould!. 

(KalJd.loaf) or Kooja. 

The work of the ordinary Native agriculturist may be said to be 
complete after the first stage, whilst that of the sugar-maker practi
cally ceases after the fourth, the fifth being more often left to the 
refiners, or to "hulwaies," or sweetmeat-sellers and Native confec
tioners. 

In Bengal the product is also known to the purchasers, at various 
stages, by other names, the 1st class" Chini" obtained being termed 
" Ras," and the second" Doma." In an earlier state when granulating 
it is described as" Chasni."l 

In Calcutta the date sugars, again, are known to the English 
refiners as "Akra" (or Akra-Dulwa) and" Ghore," both Chandpore 
raw sugars of the J essore District; also as "Nimchancli" and 
" Chandpore Dulwa," with "Gurpatta" sugars and "Santipore 
ghore," the last two from the Nuddea District, and probably merely 

~ These three names are obviously the same 8B thoee or "Ra,s..ki--ohini n U Doom Chini II and If C'ha8hDi .. 
referrtJtl to in paragraph 461 of an admirable Setlloment liepon on ~h Diblri", b, 
J. Belli, Esq., c. 8. . ~ 
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named after the site of their production. It will be obvious, therefore, 
how readily confusion is capable of ensuing in dealing with the 
subject, unless the greatest precision is exercised in explaining at 
each stage of a' report to what exact description of the saccharine 
material special allusion is made. 

6. Correctly defined, "Sugar" is a transparent, crystallizable, 
soluble solid composed of Dxygen, carbon, and hydrogen. Its Wh'l~B BU'l:.fned' 
crystals are anhydrous (i. e., free from the waters of crystallization), ao owo . 
though the first and last (i. e., the oxygen and hydrogen) are contained 
in water in precisely the same proportions as in sugar. 

The whole principle of its extraction as true sugar, as now practised, 
whether in the higher or lower forms. may be described as being based 
upon its ready solubility in water, but more particularly when heated. 
At the temperature of boiling water- in fact it is found to be soluble .• 212 Fahrenheit. 
in almost all proportions. The treatment to which it is subjected in 109. Centigrade. 

refining. therefore. is that of obtaining the .desired deposit of solid . 
crystals by first reducing the whole mass to a solution by heating it 
with water, and then again getting rid, by means of carefule-yapo •. 
ration, of some of the water so added, and which is thus again thrown 
off from the weak solutions to which the sugar present h8.\. been' re-
duced. When what remains is less than would ha'Ve sufficed 'wheIi 
col~ to dissolve all the sugar present, the sugar (which ' has " re-
mained in solution in virtue of the .high temperature) . 'coInInences, 
whilst cooling, to deposit in the form of solid crystals. ~ 

7 • .As will be later explained, owing to i'tsexcessive .sensitiveness,. 
to heat. the sugar is extremely liable to injury at every 'stage of its tolluencO of h~ 
extraction from the vegetable juices in which it is. found. whilst a on mgar. 

complete modification of its actual structure' ensues,' even when in 
solution, if it is subjected for too long a period to .the action of 
excessive heat, it becoming gradually changed mto a.. mixture of 
dark substances, which, so far as science has yet discovered, are 
absolutely incapable of crystallization, the precise composition of 
which eveIl yet remains unascertained. 

One of the most important points, therefore, to be kept pll.rsistently 
in view is the reduction, or rather the prevention of-the possible 
formation, of any large proportion of such insoluble matter. the 
scientific theory now being in this regard that with due and proper 
care there should be little room for the presence at all of ahy. such 
unreduceable substance which, when finally separated from.the sugar, 
takes the form of molasses or treacle. How much room for improve
ment in this respect there must yet be in Indis may be judged when' 
it is stated, as the result of recent Government enquiries, that whilst 
the West Indies can reduce the quantity thus lost to a minimum of 
2 per cent. on the cane juice expressed; it is still upwards of 12 Per 
cent. in the North-Western Provinces even in the largest sugar
producing districts; and when goor is less carefully prepared it may 
amount to much more, the loss on Glucose alone in the analysis on' 
Port Blair sugars representing in two cases upwards of 18 per cent. 
In the East Indies, indeed, whilst the returns yet give more than 
twice as much molasses as dry sugar on the production per acre, in 
the West Indies the latter is actually equivalent to three times the 
weight of the former. 

8. The acidification due to want of cleanliness and to the absence 
of careful method, to needless exposure to the air of the cut ends of 
the cane and also of the juice. to the permitted admixture of foreign 

• Art. on Sugar Relining by Aaaistant Prof ...... of Chemistry, London Univenity, 1876, later oiled. 



substances, and to other causes which need not here be enumerak>d, 
also tends greatly to contribute to tlris deplorable result, and thus to 
materially reduee the bulk of valuable dry sugar eventually obtainable. 

Ot:her CB"""" of I"", This point, though apparently trivial in itself, therefore. is virtually 
m manulactUl'8. one of the very highest importance, and should never be lost sight of, 

as' the quantity of the true sugar ultimately obtainable from a given 
bulk of saccharine material almost alone determines the latter's 
market value, other points being of, comparatively subsidiary im. 
portance. 

The analysis adopted. in the European refineries for testing 
sugar is thus first directed to the express deteetion of the percentage 
of the precise amount of sugar eventually obtainable after deduction 
of that which ill uncrgstallizable, though present; for though a much 
greater quantity may be actually there, and requiring to be dealt 

, with in the sample offered, it is of course of little or no saleable value 
if incapable of extraction in the purer form, and the price which can 
be paid for a. given bulk of saccharine matter is consequently mainly 
thus regulated by the consideration first indicated. 8 An example of 
t,he loss thus sustained may be given in the analysis of the best quality 
of goor or jaggery recently forwarded to Calcutta from Port Blair, and 

• of local manufacture, tending to clearly. establish the importance of 
so preparing the cane juice as to reduce to a. minimum the serious 
loss involved by the, presence both of large proportions of un· 
crystallizable matter and of numerous impurities (all removeablc 
defects) due to carelessness and other causes in the early treatmcnt of 

'the juice under the existing system. 

The analysis is of a. 100 parts, and is as follows : 

Cane-sugar 70' Cane-suga.r ... 70' 

.,; Glucose ,,' ••• 12'95 Deduct *18'75 ... Salt 1'16 
~ Obtainable ... 51'25 only, 
a Moisture 10'05 30 ... Insoluble 1'74 Glucose '" 12'95 '" .c Extractive 2'b6 Salt (1'16 X 6)= 5'l:S0 -0 Ash 1'24 

*18'75 

A deduction of five particles is made for 
each particle of salts, its destructive 

~ power being great. 

"" One of the ... mpl ... forwarded gave but 84'49 per cent, of obtainable BtJI<8.I', and .... th .. almool 
wholly vnlueless from a refiner's point of view, though of course 8&leable for ordinary con~ 
eumption as ghoor and for use in oe11ain manufactUl"e8. 

~aving regard to the vast importance of all such minor points of 
detail, then, even in the very earliest stages of the production and 
manufacture, it has been deemed preferable to enter very fully upon 
each branch of the subject under the separate and distinct heads above 
selected, which, it is desired, may thus be found to comprise informa
tion in a form admitting of ready reference, and which may thus, it is 
hoped, prove of value, whether in the present or later consideration of 
the introduction to the ~damans of the sugar industry on a more 
extended scale than has b.!Jen hitherto contemplated or attempted. 

t 
a Of course the oolour and other impurities present receive duo COIlIIIideration, but the cost and labour 

involved in extmcting the pure sugar present increases in proportion with the increased bulk 01. 
insoluble and other matters requiring to be &rat eliminated bef.... the \rue BUgar .... be ....,hed 
or deo\t with, 
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CHAPTER I. 

THE GROWTH OF THE SUCARCANE. 

9. The branches of this portion of the subject, suggesting need 
for separate consideration, are briefly as follows: 

I.-THE PREPARA:tION OF THE LAND, 

II.-THE SEED AND ITS PloANTING, 

III.-THE OUTTURN OF CANE, 

and these will each be dealt with in turn. 

To what an enormous extent sugarcane is already cultivated in 
the Indian Peninsula may be gathered from certain statistics recently 
collated alld fUrnished by an article in the Produce Markets Review, 
dated 22nd February 1879, cited in a recent despatch of Her 
Majesty's Secretary of State for India, from which it would . appear 
that the acreage now under sugar cultivation in all India may be esti.. Area of ~gan:an. 
mated (moderately) at no less than 3,750,000 acres, inclusive of the ' i::lti:."tion In 
production of the Native Feudatory States. 

The approximate extent of cultivation iIi acres in the several pre. 
sideneies and provinces is thus ascertained to have been as follows, so 
recently as from three to four years since (viz., in 1876.1877) I : 

Bengal 1,400,000 !lPproximate. 
Native Feudatory States , .. 750,000· do. 
North. Western Provinces '103,163 
Pu~ab 391,630 
Ou ... 203,538 
Oentral Provinces 107,805 
Assam (excluding hills} ... 85,'138 (in 1875.76). 
Bombay ... 49,849 
Madras, .. , '33,000 
Mysore 14,737 
Hyderabad Assigned Districts and 

Berars ... 5,594 
British Burma 4,271 
Sindh ... . .. 4,058 

10. That sugarcane is so readily capable of production with 
profit in such large quantities in such varied climates and soils as 
those of the provinces above enumerated is in itself an encouraging 
fact, whilst with 80 wide a field for the selection of the best systems 
in v?gue, and found ~m prolon~d e~perien?C to be those most 
readily capable of adoption m dealing Wlth Nabve races, there should Prospects of oulti ..... 
be little difficulty experienced in determining, after due and full ::;!l0rt Blall" r 

enquiry, the future course of action in the Settlements of the 
Andamans, where both the land and its occupants are 80 completely 
under the control of the Government. 

The sugarcane plant, one of the most valuable of all the tropical 
grasses, is fOUlld to flourish in the Western H~misphere, only in those 
cOUlltries lying between the 40° parallel of North latitude and a 
corresponding degree South; in the Eastern the same parallels may be 
perhaps talten as those of its more general production . 

• 800 SocnIarJ of Stale'. Doepotoh, Agrioulture and CommeNo, No, 87, daIod IOIb Maroh 1879. 
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As regards the situation of the Andamans, Port Blair is geogra
phically placed in latitude 11° 41' iSN North, and longitude 92° 43' 00-
East, It has a temperate climate with extreme ranges of some 2So 
only (6S0 to 96" Fahrenheit), and an average annual rainfall of 114 
inches, well distributed throughout the year. It has also as yet a 
virgin soil wholly unexhausted by prolonged cultivation. 

The greatest'difficulty, perhaps, which is experienced in the east 
in the growth of the sugarcane is that of the absence of any sufficient 
natural moisture at the most convenient seasons of the year, resort 
being necessarily had in consequence to artificial irrigation, which not 
only enormously enliancell the cost of production, but cannot be con. 
tinuous. This difficulty-an all important one, as affecting in the 
dryness of the cane the quantity of the juice which it wIll yield
would never, thus it would seem, be capable of being locally 
experienced in the Andaman Settlements, ior tJ1e tests of the eultivation 
of cane for many years past have now' sufficiently demonstrated 
that, even in the absence of high cultivation without manure, and 
without any special care, whether in the preparation of the soil, or 
in ro4J,tion of crops, a valuable and luxuriant growth of cane 
can be secured upon almost any class of land in the Settlement, 
proving rich in its yield of the saccharine juice; and not only is 
this indeed the case for the first year, it is still more so in II ratoon. 
ing" for the second and third, as will be subsequently explained. 
The comparatively small expenses of production, therefore, being thus 
proportionately reduced, would, without doubt, allow (with reasouable 

in rates of export freight) of the most extensive competition on the 
part of the Andamans, thus specially favoured by nature in climate 
and soil for the growth of the cane, with almost any other part of India. 
Some of the largest purchasers of the saccharine material in' its 
cruder forms appear to hi' those of the presidency seaports of 
Calcutta and Bombay, at which the products could be ultimately, no 
doubt, landed by water at rates far short of those .now paid for the 
transport of sugar !1Cross . .India by. xail or for .other modes of land 
conyeyance. 
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PART I. 

PREPARATION OJ' THE LAND. 

11. It has been already explained that the recent local enquiries 
instituted, and on which this Report originates, were confined to the 
North-Western Provinces and :Behar respectively. In the former, the Towhat di.tricta 
districts of Azimgurh and Shahjehanpore were selected for special Report ooD6ned. 

report as covering the most important sugar-producing areas of the 
N orth-West .. In the latter, Shahabad was chosen as the principal cane-
sugar district of Bengal, having regard to the more favourable con-
ditions of if4 production with improved mills, canal irrigation, and 
other applmnces. In both. instan~ the best outturns of the province 
in quality are said to be there attained, and the data afforded by the 
results thus ascertained should consequently prove of some value 
as a guide in respect to the merits of the systems severally pursued. 

, 

12. The North-Westem Provinces will be first dealt with. The 
total area. now under sugarcane in the North-WestemProvinces and Area,N:0rth-W_m 
Oudh has been most recently ascertained, within the current year, to Provmoeo. 
extend to 1,067,000 acres, or an increase of area of no less than 160,300 
acres since 1876-77.1 ' - . 

The system pursued in the preparation of the soil is as follows: 
In the district of Shahjehanpore the land receives its first ploughing 
fOl: a cane crop with the first or earliest rains, ordinarily in June 
(or July) and up to the end of February or the beginning of March. 
~en the plantin.g is.to take place, the 90~ is constantly.turned over Soil pre,;-ratioD io 
With the plough, It beillg affirmed that whilst 25 ploughings may be ~rt!>. ..tern 
assumed as the nomlal number adopted, there is no fixed rule, and' Vlnoes. 

consequently these vary from 5 to 50 ill number, merely in accordance 
with the leisure of the ryot, the state of the weather, and his personal 
possession of draught cattle in lieu of his requiring to hire or borrow 
them. 1 Where a digging is resorted to on hard land, one such is 
deemed.to equal about five or six ploughings.s 

The cultivation is not'restricted to selected fields, the Cline, being lI.otatiOD of ';;'ps. 
pmnted in ordinary rotation in almost any land. In good soil it is 
followed by wheat for two years, or by gram, but ordinarily there will 
be an interval of some two or even three years before cane is re-planted 
.on the same land. The cane may follow rice, bajra, or kodon, but the 
land is always permitted to lay fallow for at least three months, and 
frequently for a year (in fact both for a khureif and rub. season), 
which is no doubt necessary both on aocount of the poverty of the 
soil and the smnll expenditure of manure ordinarily devoted to its 
improvement. In the low alluvial lands and in river valleys the land 
needs and receives less ploughing and preparation, hut an inferior 
tougher cane is usually wown producing a smaller yield. These lands 
are known as" Khadir. whilst the better lands. to which more 
attention is devoted. are termed .. Bangur." It is only the better 
class of land that is now reported on. <I 

13. In the Azimgurh District the hest crop. it is said, is expected 
from land fnllow from the preceding rubi harvest up to sowing 
. 

• Report, AMstont Dil'OClor 01 Agricu1tunt and Commeroe, NOrlh-Woolem Provinces, Ciloular 
N .. 8, daOed 7th July 1880 • 

• Art. IV .• Vol. III., No.1, n. B .... R",orlw.l8'1"-
• Bstt.lemenl Report, Shahjehsnpore Diatriel, by ¥r, Currie, C,,, 
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time, and which has been dug up and left for the winter; t)le next brst 
from land fallow during winter; and the worst from land from 
which a crop has just been taken. s Experience is also said to have 
conclusively shown that the land near villa~ does not produce the 
best sugarcane owing to the excess of salts m the soil, the effects of 
which upon the saccharine matter will be elsewhere more fully ex
plained. A clean clay soil of. dark colour is preferred to a loamy one, 
the latter being, however, som\jtimes capable of improvement by the 
aid of excavations from the bottom of a tank, or the addition of similar 
correctives. ' '. . 

14. Manure is almost always used, and the folding of sheep 
upon land is said to be of great advantage to it. Ashes' and the 
sweepings of the villages are all given to cane land in the QPld ",eathel'-
it i8 roughly calculated ordinarily to the extent of some five to eight tons 
per acre. The cane traSh is, however, used for fdel, and is' not returned 
to the land as manure, in which form it.. ,would doubtless prove of 
great value. In all other countries, where the nutrition of plants 
is understood and studied, manures rich in animal matters and 
phosphates are largely resorted.,to to encourage and foster the growth 
of the plant; no such course is, however, here adopted. Its value 
may be judged from the fact that 1Ubs. of the "yellow cane" origi
nally imported from India and acclimatized, grown in North Peru 
with Guano manure in a rich soil, will yield the same quantity of 
juice (viz., 1 gallon) as from 22 to 24lbs. of this same cane in India.' 

15. Irrigation prior to planting is only resorted to in the ab
sence of full winter rains, or when it has been fOlmd impossible to 
plant out before April (or the end of March). The avemge rainfall 

Irrigatioo, N. W; P. of the North-West would seem, however, to be comparatively very 
light, and is computed at some 37 inches only, whilst that of Port Blair 
exceeds 114 inches. 6. Ther~ is little likelihood, therefore, of any need 
for irrigation at these Settlements, owing to the distribution being 
ordinarily such as would cover the planting season, and it is indeed' 
from this cause p1'8Qtically unknown. 

notation of crops. 

16. The area of land under sugar cultivation in Bengal has 
been roughly estimated at 1,400,000 acres. No information was, 
however, in so short a time capable of being collated other than that 
rela~ to the district of Shahabad, where the praetice of prepar
ing the land is somewhat different to that followed in the North
West Provinces. 

Under no eircumstances apparently is land permitted to remain 
fallow for a year, the utmost period covering five to seven months. 
The ordinary course would appear to be to plant out the transplanted 
paddy in July or August, and also to sow broadcast (after the paddy's 
final watering) a pulse called" khessary" (a dal similar but inferior 
to lll'hu'r), the paddy being reaped in October, November, and Decem
ber, and the" khessary" in the February-March following. Where 
the land is intended for cane, it probably is permitted to remain un
cultivated until July, when a light spring or early rain crop of serha 
or satbi (early rice) or marooah (a small red grain) is put in, which 
matures in September or October following. In some cases the land 
then remains up to January uncultivated; in others a crop of peas 
again follows in October, which is harvested in January, and is 

• Settlement Report, Azimgurb District, by Mr. J. ~id, c. s., Settlement Officer. 
o Messrs. Thomson and Mylne1a letter, 28th FebJ'U&.-ry 1880. ' 

Th~ oo~p&l'ison in nraw'~gar," however. is in t&Vf!ur of India on the gallOD of juice, the ~III •• 
Ylebling 2 or 2tll>s. against 1'86 or lill>o. sugar owmg '" greater deooity. 

'. Average ",inf.UIO Y""'" paBI, Allahabad 37"; largest 7(1' in 1879; smaJI .. tlS·a in 1S6S. 
Port Blair in 1878-79 registered ISO" rJ. ~ • 
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immediately succeeded in the same month or in February by the cane 
crop. The land should in fact be ready, and the cane be planted in 
all January, although planting is, as above explained, from varislUs 
causes, too often delayed even until the end of March. 

The number of ploughings varies from 6 to 10 (termed 
.. chassees") in preparation for the cane planting, and is, as will be 
observed, considerably less, therefore, than in the North-Western Pro
vinces. It is not improbably due to a larger rainfall, and to the fact 
that the soil is more readily pulverized. that 'in Bengal fewer plough- Ploughings. 

ings will suffice. It may be, howev",r, 'of course that it is merely 
owing to the altered succession of crops (requiring to take place in 
such rapid rotation), and to the small period of time allowed for the 
land to lie fallow, that the ryots necessarily have to content themselves 
with a less number, of ploughings, and that the soil is in consequence 
prepared with less care for the reception of cane ; but upon this point 
it is unnecessary to dwell. .. ~ 

' .. . 
17. In Port Blair little or no preparation of the land is needed, 

a ploughin~ on from four to five occasions being deemed amply suffici
ent. This 1S the maximum number ever accorded, whether in hill or 
yalley land, an~ in the majo~ty ?f in~tances from two to three pl~ugh-
m!?9 only are g'lven. No ungatlon 18 ever resorted to, the ramfall Port Blair lands. 

hemg SO copious, whilst the cultivation required is slight, .. ratooning" 
being invariably practised for three (and occasionally even four) years. 
It is alleged by all experienced local cultivators that the yield of the 
2nd and 8rd years in such ratooning is in fact more than double that of 
the first. In the.4th year again, however, the yield is comparatively 
poo~r and in less quantity than in the first. The subject of ratooning-
(or" kunteari," as it is termed in Bengal) will be however later fully 
dealt with, no further remarks on the preparation of soil being here 
needed. 
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PART II. 

TO SEED AIm ITS PLABTIlfG. 

18. There is probably no portion of the subject to which less 
attention is paid than that of the description of seed to be used, and 
yet of all others it is perhaps that most deserving of thoughtful care. 
The varieties of cane in use are extremely numerous, and the differ. 
ences of yield are exceptionally large, yet it is found that practically 
cultivators continue from year to year to propagate with sections of 
the same culm without any attempt at improvements, even that of 
planting from cane grown on other land being usually ignored. 

19. The ascertained average outt'-arn of sugarcanes per acre 
(without leaves or succulent tops) in other sugar-producing countries 
of the world is said to range at from 25 to 30 tons per acre, whilst 
in India it is computed at a maximum of from 15 to 20 tons only. 
(The latter figure being very rarely reached-15 to 16 tons being, it is 
believed, a high average.) 

20. The sugarcane, which originally grew wild in India, has 
many varieties, those now best known and most often planted being 
as follows: 

NORt1I.WBST PBOVINCES. BENGAL (BBlWI).· MAUBITIVS.· 

Shabjeh,npur. Azimgarh. l!O ... rieti .. beet. 

1. Dikchan. (1) Mongo. (1) Mongo (or KhOOBi- (1) White cane (of 

2. Dh,unr. (2) Raksw'. 
hari). Otaheite), 

S. Matna. (3) Roour'. (2) Bhoorli. (2) Bamboo (of Bata-
via). 

4. Chain or ch&rrl. (4) Sarautin. (8) Roon or Reonp. 
alao (S) Gringham (or 

(5) Phatway6. viole •• tripod). 
AlsQ food-can .... (4) Saroty' (unirri-

(1) Paunda. gated and grown (4) Belloguet (or 
near Gangea) pnrple Java). 

(2) Katahra. sud 

(3) Kalag&n6. (5) PanaS... (a food- (5) Pmatlflg. 

(4) Thun. 
CODe). (6) Diard (resemble. 

4). 

It is desirable, however, to. offer a few remarks upon the subject 
of the canes of the North-West and Bengal, respecting which several 
enquiries were made, 

.~1. First, then, as regards those of the North-West Provinces. 
There seems little reason to doubt that all the varieties now 
in use in these Provinces and in Bengal are far inferior to those of 
Penang, the Mauritius, and elsewhere, having regard to the outturn 
of canes per acre; for, whilst in most of the known sugar-producing 
countries the outturn of raw sugar per acre averages some 2t tons to 
3 tons (in the Straits of Singapore 3 tons), favourable experiments in 

• Article by Dr. loery tranBlated for .. The 8ugimlane Magazine" 69, publiahed by Gelt and 
Compony, Mauch_r • 

• All these varietiea are given in Martin's HistoTy of Eutern India, 1838, esoept Pansahi. He 
gives also Bhoroonga and Kewa 'varieties, now not grown. U Bhoroonga" is referred to by Martin 
as that most eJ:tensively cultivated, and in the eetima.tion of the Shababad ryotB baa not, 
Meoan. Thonq>eon and Mylne report, been re-plaoed to thia day. 
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Shahabad gave It and 1i\ tons only of such yield. In the vicinity of 
Calcutta 2 tons per acre have, it is estimated, been attained; but 
Scinde (North-Western Indis) gives an outturn of some 1,.'0 tons 
only. 

The "DikcMn," originally the best and favourite quality in 
the Shahabad District, is now, it appears, being gradually abandoned 
in favour of the" Dkaunr," which yields the largest return of juice, 
though of a thinner quality. The cause of such abandonment 
would seem, from local enquiry, to be that the .. Dikckan" has, 
for some years past, proved wihealthy, although the reason can
not be ascertained, and the ryots in consequence are in despair 
now ceasing to cultivate it, although greatly preferring it themselves. 
The .. Hatna," which is the thinnest cane, yields by far the richest 
juice, though of course in somewhat smaller quantiti~ and hence is 
not as great a favourite as the two varieties named. It is often plant
ed successfully in sections of the culm cut from the entire cane, 
although in other cases only the top piece next the arrow is planted 
as wi th other varieties. 

22. In Shahabad (Bengal) the .. Mongo" and .. Bhoorli " 
canes are those the most largely cultivated on account of their 
general healthiliess, their freedom ftom blight, and the quantity and Bengalean ... 
quality of their outturn. The" Sarotya" is grown only where irrigation 
is unneeded, as on low-lying river banks, and the .. Reongra," but in 
comparatively small quantities. The" Sarotyli" would probably 
prove a very valuable cane in a humid moist climate such as that of 
the Andamans. 

On the other hand, the practice of growing .. Barookh" and" Pan
sahi" is extending for ihis reason-that the canes mature frequently 
a month or more in advance of the .. Mongo" c~op, and thus, being' 
rcady to be pressed into goor much earlier, they not only anticipate 
the ordinary market, but bring in money at an earlier season, and 
when it is most urgently needed for rent and for the canal and water
rates, &c., the realization of its value thus often obvisting the sale of 
the grain store, to which resort is otherwise necessarily, though reluc-
tantly, had to meet these detnands. . 

In the Shahabad District Messrs. Thomson and'Mybie are of 
opinion that, although the outturn per acre has thus remained 
stationary, and in consequence unsatisfactory, for many years past, 
the cash returns on such area owing to a general rise of prices have Val [ tt 
increased no less than from 35 to 50 per cent. within the last ten years. u.o ou urn. 

In fact, on an outlay of Re. 32 to Rs. 38 per acre in the growth of canes 
in Shahabad, they roughly estimate that the return is now equivalent 
to from Rs. 128 to 150, the cultivator, the land-owner, the broker 
and the refiner all benefitting by the rise: 

23. The result of varied experience would seem to show that 
whilst the canes of softer fibre are those best suited to upland cultiva
tion, those of harder fibre with the knots closer together are best 

. adapted to low land. 

Food-cane., are cultivated mainly as garden crops in the imme- l'ood.ndothorcanes. 
diate vicinity of cities, and are never pressed for manufacture. It 
will be unnecessary, therefore, to farther refer to them in this Report. 
their introduction locally not being a.t present contemplated. 

The actual planting of the cane seed takes place in the N orth
West in February and March (the first being the best month). 
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unless unavoidably delayed to April. In Bengal, as already explained, 
the planting should take place in January, though it is often there 
also delayed on account of the land being uncleared from other 
prior crops and from other causes aJready adverted to. 

The cultivator has himself ordinarily kept a little cane for seed, 
or he has to purchase it from those who have done so. The method 
of propagation consists merely of cutting sections of the culm or' 
stalk with buds in them, and planting them in the ground. These 
pieces of the culm are ordinarily simply laid horizontaUy in trenches, 
and the young canes develop from each node or joint of the culm 
so planted. 

The top portion of the cane stalk only is used for secd; the' 
top leaves, or brush, being first snapped off, the upper joints of about 
a foot in length are taken, some 3 or 4 knots being left to develop 
the new shoots. These upper joints are mature and contain little 
or no juice, and consequently there is no sacrifice of present value. 
They are simply tied in bundles and covered over with earth until 
needed, from 12 to 15 or 16 thousand such cuttings being used per acre. 7 

In Azimgurh three ploughs are employed for the sowing, the first 
and second merely preparing the trench, the seeds being thrown into 
the earth horizontally between the trenches, and placed at about a foot's 
distance from each other each way. The trenches are about three 
furrows apart only. A third plough, with a bundle of grass tied round 
its edge to prevent its entering the earth, or a patoo or kodali, is then 
run over the ground to smooth over the furrows and to cover in earth 
over the seed. 

24. In Bengal the cane seed is ordinarily laid in plough 
furrows about 18 inches apart, and close to the surface (said to be a 
careless practice in itself, and open to many objections), the depth at 
which the seed is placed being determined by the previous rainfall, the 
state of the ground and other considerations. 

- '. 
25. On the other bnd, however, the practice in the Mauritius, 

where cane cultivation is conducted upon the most recent scientific 
theories, varies considerably from this, and is in consequence deserving 
of record in view to future experiment. The Mauritius has a moist 
climate somewhat ~imj!ar to that of Port Blair, with inore frequent 
showers of rain than are enjoyed in India'let the cane-cuttings are 
buried deeper, and the greatest care is evince in their protection both 
from heat and drought. 

The procedure is thus described by Messrs. Thomson and 
Mylne: 8 

, The surface of the field is cleaned of grass and weeds with the hoe, the weeds 
laid in lines 4 feet apart; lines of holes are dug between the roW8; each hole is 
about 15 inches long and nine or ten inches deep and wide; a 9-inch space of 
earth is left between each hole; these holes are carefully made of a rectangular 
form with perpendicular sides, the earth being laid on the rows of grass and 
weeds. 

, Mr. lWid'. Setllement lWpori giv .. 21,000 in the Azimgurh Diotrict, and b. alloW! &,000 .. bol4 
oanes per """" of entire can .. wben ..... "ed for seed only, JlIII'IIS'fI'pb 431. 

, Letter to J. Ware Edgar, Esq., c, 8. I., Collector 01 Shn.babad, dalod 28th February 1880. 
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Three cane-cuttings are laid in each hole, and covered with about two inche. oi 
finely prepared earth mixed, if neceeeary, with manure. Thie filling is repeated as 
the cane grow. till a ridge is formed round the cane-roote, leaving the ground 
hollow in the apace. between the ridgee l all weeds and dry leave. are carefully 
removed or disposed of in such a way as to admit as much light and air into the 
field as' possible l the earth round the roote is kept clean and loose. The number of 
cane-cnttings planted per acre in the usual Native way is 16,000, and by the 

, Mauritius 16,&001 SO that a better style of cultivation is secured with no 1088 of 
apace.' 

26. In India the cane once sown as already described. the land 
usually requires deep hoeing. In tMNorth-West the first hoeing is 
that undertaken some four or five !\aye after the seed has been put 
down. the second and third follow with harrowing after but a few 
days' interval. A large proportion' of land is only once irrigated, and H?"ing and irriga

this is when the shoots first appear, when the watering should be very W:.::!l:.~~~=: 
light. The hoeing and top-dressing with manure is continued until 
the plants are about two feet high.-when little more attention to them 
is needed. 

27. In Bengal, on the other hand, in dry soils the field is irri
gated on the morning following the planting of the cuttings, whilst in 
ordinary soils it is conducted as in the North-West; but five or six 
waterings are often given, and as many hoeings, before the plant attains 
the height above indicated in districts in which canal water is readily Ditto in Bengal. 
available, this showing that a moist humid climate such as that of 
Port Blair, with a copious well-distributed natural rainfall. would, in 
this respect at, least, possess great advantages over arid, parched, and 
comparatively moistureless provinces. 

Much would, however, necessarily depend on the advent of late 
or early rains, it being essential to provide moisture until the rains 
preclude the further necessity for its provision by other means. If 
left at all drr" thli crop is found to be at once attacked by insects, a. 
green caterpillar (known as the dhola) being its chief enemy, des
troying the head of the youn~ plant. This prevents its upward 
growth, and forces it to throw out m lieq lateral side-shoots of compara
tively little value. It is calcll.lated that each root should throw up 
from 10 to 20 canes. an acrel of fair crop thns yielding. about 90,000. 

28. So soon as the rains set in. the crop may be said to be aban
doned as respeots further attention, and it is indeed left muoh without 
it, and is thenceforward treated as a .. field" rather than as a .. garden" 
crop. No attempt is made at ridging, and, owing to the nearness to 
the surface at which the section of the oulm for seed is laid, there is a Ab.ence of further 
dense mass of foliage and decaying vegetation always close to the culture. 

~round obstructing both air and light. 1,'he leaves thus grown, exclud-
mg all ventilation, are allowed to remain to wither and dry, and only 
in Lower Bengal are they occasionally utilized to fasten up the stand-
ing canes. The soil also is never again turned over or loosened. despite 
the irrigation,--and hence cakes round the growing plant,-and does 
not allow free play to its growing roots .. 

To these and other causes it would seem to be due that the yield 
of cane per acre, whilst it reaches in Barbadoes and Upper Egypt 
from 80 to' 86 tons, and in Demerara from 85 to 40, does not ever in 
India attain more than one-half such bulk. 

29. In Port Blair the cane, which is believed to have been origi
nally obtained from Penang, is all of the one description, and is of Ili 
kind unknown by name even to its local cultivators. The sections 
of the culm are planted about a foot apart at a depth varying entirely 
with the state of the weather at the season of planting. Should 



Planting at 
Port Blair •. 

the planting be early and the season dry, the seed is buried about four 
inches deep; whilst. on the other hand, if wet, it is placed immediately 
at the surface, the earth being simply raked over it. Ordinary sowings 
can take:{llace from January, but this is rare, and they are more 
common m April or even May, after the ftrst rains have set in. In 
the Government experiments of 1871 to 1875 the sowing appears 
to have taken place more often in the last-named month. But a 
small amount of manure is ever used, it being found too heating 
for the crop in the rich soil, and also to rapidly generate insects. 
The amount of seed which does not germinate is very small 
indeed. Great improvements are no doubt capable of being locally 
effected by the introduction of, new seed, that now used being 
simply cut from the growing cane, and returned again and again to 
the soil with no variety in its description or locality. 
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PART III. 

THE OUTTlllU'I' Oli' !;lANE. 

30. Much lias already been said on this subject in Part II. ot 
this chapter. It has been pointed out that, owing to. various causes 
which may be advantageously concisely here recapitulated, the yield of 
canes per acre in India is less than half that of other countries, the 
results of whose culture of this sugar'has been yet ascertained, and 
that this is due mainly to a defective system of agriculture there Be .. pitul~tion of 
seems little reason, to doubt. These defects are briefly- dereoto m .ys\eIDl. 

(1) Exhaustion of the soil by too rapid rotation of crops 
and neglect of "open fallows." 

(2) Absence of proper rich manures (containing phosphates 
or animal matters). 

(3) Neglect in selection of seed (and use of excess quantity 
in North·Western Provinces).9 - . 

(4) Late and irregular planting (when best season has 
passed). 

(5) Careless surface.planting (without ridging). 

(6) Defective irrigation (the crop being submerged), 

(7) Exclusion of air and light from roots. 

(8) Early or late cutting of the crop" (either before matu. 
rity or too late when the heat very rapidily acidifies 
the juice). '. 

31. There is some difficulty in procuring accurate data in Average outturll io 
respect to the exact weightbf canes obtainable per acre. Such returns, ........ 
however, as were accessible give roughly the following results: 

Olfle,- co""trie,. 

Demerara. ... 
Barbadoes ... 
Upper Egypt ... 
Porto Rico ... 
Queensland ... • •• 

Martinique and GuacWoupe 

OUTTURN IN' CANES. 

TODs. 
40 to 35 

36 to 30 

36 to 22 

35 

30 to 25 

-Tons. 
Jugdispore Estate, 14 

.1877·78. 

Ditto, 1878.79 13 

11 acres plant, 
51 places. 

!It acres rich . 
land. 

28 Ditto ditto 16·16 Home-grown, 
9 acres rich. 
ly manured. 

• n 
, 

, Article by P. Mioboa, Eoq .• Gbazipur District, Jlublished with Circular Sa of 1880 Departmeot of 
Agri.ultlll'O and Commeroe, Norlh.Weetern PJ:ovio .... datocI lit Jul;Y188O, awl 'paragraPh 483 
Alimgurb Settlement Report. , 

'. Arti.l. by P. Mi.b .... Esq., Ghazipur District, published With Ciroular No· Sa of 1880 Depart.. 
ment 01 Agri.ultlll'O end C.lIlDIeroe, North-Weeten> PJ:o'rinceo, deted 7th JuJ;ylS8O,' 

>0 M ...... TholDlOn ""d M;ylne. . 
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16 

Tous. 
20 or about 810 maunds (E18ttc4nt COt/Io 

l"'ted at 80 lou). 
8& 

14 or about 618 maunds. 

13 to 15 

It is nnportant to note, however, that with an increase in bulk of 
the crop there should be no diminution of the richness of the saccharine 
juice, for the drier the cane apparently the more concentrated is the 
latter. This point will, however, be more fully dwelt on under its 
appropriate head. 

32. The sugarcane attains maturity in the N orth-Western Pro. 
Vinces ordinarily about the month of January (15th). It is too often, 
however, cut long before it is mature, the reaping frequently com
mencing about the 1st December in dry lands, or the 20th in those 
reiajning more humidity. 1 S The causes assigned for this are briefly the 
limited power of the rollers available, which working full hours will 
take 15 to 20 days to crush a bigah (the bigah being here of five-eighths 
of an acre) j the inferior quality of concrete if delay is great j and the 
pressing need for ready money early in the season. Fear of the heat 
of the weather, if delay supervenes, and the anticipated need of turn
ing later attention to other crops, no doubt also influence this domes. 
tic manufacture. The cutting is often continued. however, up to the 
month of April from causes which need not now be dwelt on. 

33. In Bengal the crop is ordinarily about ten months in the 
ground before cutting. If, therefore, the planting has taken place 
in all January, the crop would be quite matured by the early part 
of November following, or earlier by two to three months than that 
of the North-Western Provinces. If cut too early, however, before 
fully matured, the juice is poor and thin. 

34. So far as Port Blair is concerned, there are many of the 
defecta above enumerated which would presumably have no local 
existence. 

In regard to the first and second points alluded to as defects. The 
soil is extremely rich in the majority of instances (much of it being 
virgin soil freshly resumed from forests), whilst the rents are not now 
above the average,14 and the temptation to excessive rotation of 
crops from this and other causes would not exist. The Boil does not 
need to lay fallow or "weather," or to absorb nutritious ingredients • 

Possible absence of from atmospheric exposure, having been richly manured for so many 
(or remedy for) b th I af f . . f t t' b above dor.em at years Y e e manure 0 Vll'gtn ores un er. 
Port Blair. 

As to the third and fourth points. The seed could be at first 
imported by Government of the best selected quality after due experi. 
ment and enquiry, whilst the time of planting could be made a eon. 
dition of the lease (the Government being in every instance the 
direct owner of the soil), the present land settlement being for five 
yeara only, from July 1879, 

.. Circular No. s.. of 1880, Agriculture and Commerce, North.Weotern Provin""". 
" Mr. Butt'.l!eoenu. Reporter, Vol. In.. No. 1,1874, pagol60. 
n Journal, AgricuJ,turol and Hortiou.lturaJ Socioty, VoL VI. Art. 1, Art. GO Benareo 8u-r 

... Cultiva.tiOl1. I:t-

.. Th. question of renm will be later dealt with, but it may be here obeened that wbHn Ra. 9 per 
acre is now paid' a.noually forsugatca.ne land-a.t Port Blair, the rente of the NorthpWestem Pro
moos for cane aTeragoe Rs. 7--8 to Re. 18 per annum (for the two yeaftl under cane), and on the
Ju~ispore Estate, Shahabad, are from BB. 8.12 to Be. 11-4 per acre (inclumve of GovemmeWi 
and other legaliJed ...... at. .... &DII& per acre), or an •• mage of about Bo. 10. 
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The fifth. Is probably a mere matter of instruction. 

As to the sixth. The defective irrigation in India is mainly due 
to the uniform flow of water tending when followed by a 
hot sun to keep down the cane and to too closely hold the 
roots. With a well-distributed natural rainfall and careful 
ridging this would be wholly obviated. As most of the cane is 
planted upon hill slopes, having a natural fall and a substratum of 
soft sandstone rock through which water percolates, there is no 
rotting of the roots, through the excessive rainfall lodging for any 
length of time. •• 

The sev:enth. Is a mere matter of detail and remediable. 

As to the eighth. The ryots cultivating cane are not, as a rule, at all 
a poverty-stricken class, and are not (usually) in the hands of the money
lenders to the extent to which this is the case in India. Moreover, 
"ratooning" is largely practised, and for this reason the crop is 
permitted to mature, and in fact grows as ratoons to an exceptional 
girth and height. 

35. It is much to be regretted that no data were obtainable 
from Penang (which W88 not visited) both because the cane used is 
of larger growth than that of India, and that the conditions of rainfall, 
temperature, se88ons, and other influences assimilate more closely to 
those of Port Blair than of Upper India or even of Bengal. There is P 
reason, in fact, also to believe, 88 previously stated, that the only cane enang OlIn ... 

yet grown at Port Blair h88 been produced from some imported seed 
procured at Penang, and this only h88 been since made use of; no 
subsequent importation, or variations, having ever taken place. It is 
probably of a kind which is of slower growth than the varieties pre-
viously named. ' 

36. A few remarks only!tre necessary on the subject of "m- "Ratoo' " ' 
tooning," which is termed" khoonteari" in Shahabad. In the North- "kh~~':!.n.~ 
West it is said to be rarely, if ever, practised on account of the difficul-
ty of obtaining water in the hot SeaBon, but it is occasionally resorted 
to in Bengal, and is it is said almost universally adopted in the Straits 
88 in the Andamans, the class of cane grown attaining its full growth 
only in the second or third: years. 

In Bengal, where irrigation is maintained from wells, but a few 
cultivators have leisure for attention to the old and new plants simul
taneously, and the former in a dry seaSon co=ence to wither, and are 
cut down and made use of as fodder for cattle; were more water Bengal, 

available, no doubt more freq,uent resort would be had to the practice 
owing to its trilling expense m attention and cultivation. Its yield on 
good soil is said to be two-thirds the weight of the canes, the juice being 
somewhat richer, though of less quantity than in the first year of growth. 
The practice which obtains in Bengal where .. koonteari" is contem
plated is to fire the field so soon 88 the plant canes are cut (close to the 
ground), and water is then at once run over the surface, the land being, 
when dry, ploughed twice and then thoroughly dug up. With a few 
subsequent irrigations the cane will thrive without further trouble. 

37. With the natural moisture presen~ at Port Blair there is 
little doubt not only that the cane attains a luxuriant growth 
~lr elsew~ere witnessed in the first year, but that it will rep~t 
this m ratoorung for one, two and even more SC880ns, 88 experience 
has shown, with great profit to the cultivator. ,A.' continuous yield, 
far out of proportion to the labour elsewhere reqrured to attain corre-
sponding results, is thus achieved. The practice of ratooning in the IfJlBtitee •• PO" . 
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Andamans is therefore habitUal and universal, the crop being on no 
occasion removed until after the third year. The yield, indeed, is esti. 
mated for the first year at less than half that of the second and third 
(which are themselves equal), whilst with cane left until the fourth 
year there is still a yield approaching that of its first year's crop. The 
root clump is said to throw up four to five shoots the first season accord. 
ing to the number of eyes or nodes in the section of the culm planted, 
whilst in the second and third years the root clumps bear from 10 to 
12 shoots, each representing a cane. The fields are never fired 
but a little earth is raked together and thrown over the roots which are 
then left much to themselves. No flooding, or irrigation, is ever 
necessary, for at the close of the cutting and pressing season the 
heavy rains have usually already set in, these beini of earlier inci. 
dence in the Andaman Islands than in most other parts of British 
India. 
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. CHAPTER II. 

EXPRESSION OF THE CANE-JUICE. 

38. In this, as in the former stage, there is little doubt but that 
India is muoh behind all sugar-produoing countries, the juioe express
ed from the canes weight for weight in the pressing out of cane of 
corresponding bulk being· very consiaerably less than is elsewhere 
attained. 

• It is in fact still asserted by those connected with the European Quantity expressed. 

sugar industry in England.that there is reason to believe, even in the 
British West Indies, that the sugar, molasses and rum extracted do not 
even yet represent more than one-half the saccharine matter in the 
cane.15 Up to some 60 to 60 years since the quantity of juice 
expressed averaged in the West Indies but half the weight of the cane 
pressed (or about 60 per cent.), whilst from.70 to 86 per cent. is now 
attained. In India from 60 to 66 per cent. is still the average. 1 II 

89. Various precise experiments were some two years since made 
in the N orth-Western Provinces under the auspices of the Agricultural 
and Commerce Department in Court of Wards Estates, both with the 
Native kollius and with an excellent mill patented by Messrs. Thompson 
and Mylne, of Beheea. These experiments were made at Cawnpore, 
Talawa, Bulandshahr, Meerut and Hlirdoi.1 7 These la.tter mills possess 
undoubtedly very great advantages. over the Native kolliu, not only in Beheea Mill •. 
rapidity in the expression. of the juioe, but in its comparative olean-
liness and vastly ¥nproved quality. The best test of their praotical 
utility is in faot tlle large sale they have already attained desp.i1le· 
the hiS-h price oharged for them, for since their introduction On 
1872-73) no less than 9,000 mills have, it appears, been purchased 
by ryots (i. e., within seven years) at an expenditure of no less than 
RH. 6,30,000; 7,000 of these having been sold within the last three 
years with a large annually increasing demand. They are worked 
with a single bullock in lieu of a pair. 

40. That they have also largely affected the sugar growth 
of the District of Shahabad itself and stimulated the local sugar 
trade there seems every reason to believe; the ascertained export of 
goor, or jagree, by rail from Shahabad having risen, (as shewn 
by the traffio returns, East Indian Railway), from 42,919 maunds Their induenco and 

in 1872 to no less than 4,61,399 maunds in 1879. It is, however, in the objects. 

quality, rather than in the quantity of the juice extracted, that the 
advantage is so great, as, owing to the greater cleanliness possible 
and to the avoidance of much fermentation (due mainly to exposme 
to the air of the small cut sections of the cane which promotes 
acidification through the open ends of the pieces), a far better and 
lighter coloured extract is obtained, possessing, with les!l"i'ermentation, 
improved granulating properties, and realizing a much higher 
price in the market. Whole canes only in lieu of sections are passed 
through this mill. 

It is also affirmed that by the trituration of the Native kollin 
substances other than the cane-juice are pressed out- in . large 

•• L.tton from M ...... I. Travel'll and Sono, 10 Secretary 01 Sta~ detsd 18th Deoember 1878, with 
StatisM .. and Comm .... deepatob No. 87 . 

.. Pongraph 8, Report CirouIar No.8 of 1880, Agriculture and Commeree, Norlh.Weetern 
Provinoes. . 

" Lettar 910 .. c. 16 of 1878,10 Secretary 10 Government, Norlh·WeoIem Provin .... 
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quantities, which the even pressure of the rollers of the mill 
do not exude to a corresponding extent. The canes being subjected 
in the kolhu to a grinding process, the vegetable acids are forced 
out in larger quantities by the breaking up of. the fibres, and the 
acidification of the juice is in consequence considerably expedited 
by their presence. 

Two of these mills have been purchased and forwarded to Port 
Blair in order that a fair trial may be afforded them during the 
ensuing season. These mills will be again referred to later. 

41. To revert, however, to the present mode of expression of the 
cane-juice from the canes. 

In the North-West, as already stated, the cane is ordinarily 
mature by the month of January, though the cutting and pressing are 
frequently much earlier commenced,18 'and the operations may 
be continued even up to the month of April. In the absence of 
sufficient fuel these temporarily cease on the occurrence of damp wet 

Pre .. ingoane, North· weather. It is ordinarily about the middle of December before cane. 
Weel<lrn Pro.in .... cutting commences in serious earnest, whilst after February there 

is a falling off in the yield of juice which is not so good later. If 
taken early, on the other hand, before the canes are mature, the juice 
is too thin, whilst, if taken too late, when the increased warmth of 
the atmosphere has a tendency largely to increase the acidification, 
the loss is large, the sucroes being converted into glucose in the 
hotter weather, the acetous fermentation settling in with the 
greatest rapidity at this season. 

42. In Shahabad the cutting takes place, as stated, ordinarily 
about the month of December j but where there is a large area. of 
cane, a portion being "ratoons" or "koonti" of the previous year, 

oAp.d therefore ripe early, crushing begins in the second half of N ovem
bep, and is continued to the middle of April, or in all five months. 
The practice is to cut the cane "stools" or clumps down close 

Pressing in Beng&!. to the roots at the surface of the ground, and to strip them at 
once of their dry and green leaves, and the succulent crest or 
brush of top leaves. The canes thus cleaned are tied up in 
bundles, and carried on the heads to the domestic factory, or wherever 
the press may be stationed. 

In Bengal this service is apparently performed by the village 
women and children, whose only remuneration is the succulent tops 

. which they are permitted to remove and sell for fodder. The cane 
cut daily is ordinarily as much only as can probably be pressed, and 
it has to be roughly freed by the sickles of roots and sprouts before 
it is cut up into short lengths to be passed through the mill. This 
chopping into lengths or sections of an inch or one and a half inches 
in length is performed on a wooden block, the consequent' exposure of 
largely increased surfaces to the sun and air is a fertile source of 
earlier acidification which would not otherwise 80 rapidly accrue. 

43. Thlfaverage quantity of juice expressed in India per acre 
may probably be roughly estimated at from 1,300 to 1,600 gallons,19 

.. No Hindne will out a.ny o,me before the Deothlln or Dith ...... Festival ooourring in the end of 
October or beginning of November. 

The niwan of sngaroene is the 11th of theUght half of JUrtik. 

,. N.ta1 retlll'110 give 2,920 gallo .... Antigua 1,550 gaIl0DO. Mr. Butt, Sh&hjeh&npur (lSt2), gi ... 
1,960 gallons per &Ore. 

Mr. Mo' Alister, of M ....... Carew and Company, :Roeo, who h&e great experienoe, giv .. th ... eetimaloo 
per acre- Ibs. • 

Juice ... 21,000 
Bab ... ",600 
Goor .,. 4,000 

The Sb&hjeh&Dpore Settlement Beport gi ... from l' to 28,OOO!be. juioe aooordiDg to qWlliIy of 
land, &0. 



21 

but there is no doubt that the loss accruing from insufficient . 
pressure of the ca.ne resulting in the expression of less than the ~=!..if juice 
entire quantity it contains of the juice is very considerable. 9 0 It may 0 • 

be, however, that in some respects an advantage is obtained in this 
in the increased saccharine value of the juice· exuded, although 
the quantity is so much less than is elsewhere obtainable from a 
corresponding weight of cane. The data of Mess~. Thomson and 
Mylne give the following results as to the amounts of cane required 
respectively for the expression of one gallon of juice-

ths. •• 

Shahabad f 22,!0 1 different experiments. 
l24- ... f 

Peru (North) ... 11' 

{ Porto Rico } 10'67 nl 
(Spru;rish Colony) 0 y. 

It is the yellow Indian cane which is exported from India to 
Peru and which, grown there under such different auspices, gives 
~o very different a result. 

The inference drawn by the gentlemen named being that it is 
the natural dryness of the climate of Shahabad which thus effects the 
yield of juice per pound of cane by one-hill. In the absence of the 
results of the expression of juice from cane grown in Penang or Inferences there
other moist climates, it is difficult to test the exact accuracy of this from. 

inference, for much may, of course, be due to superior power and 
method. of crushirig and extraction. It is shown, however, as already 
explained, that with increased bulk there is less density. The lesser 
amount of juice being concentrated to so great an extent as to yield 
a more satisfactory ~ult as regards extract. D1 '. 

44. It has alre8.dy been mentioned that the main object to ",be 
ever kept persistently in view is the prevention by every possible 
means of the formation of uncrystalizable matter at every stage of 
the manufacture, there being reason to believe that almost the 
whole of the sugar contained in the juice is capable of conversion 
into dry sugar, weight for weight, although such result is yet un. 
attained. The estimates most recently accepted in the Agricultural 
Department of the N orth-Western Provinces give, in fact, 15 maunds Proportion •. of dry 
of dry sugar only to the acre, against 33l of molasses, and whilst such .ugar ".nd mola.sse. 

losses in molasses in the West Indies and Mauritius have been respectively. 

reduced to about two per cent., they are said to· still amount ih the 
North-Western Provinces to a minimum of l2'8 per cent. The theory 
at present entertained by experts being that juice, taken when ripe 
and not before or after its proper season, should contain scarcely any 
molasses; and it is in fact in the diminishing of the quantity of the 
latter that modern science possesses such superior advantages over 
the earlier and cruder systems attempted. 

45. In the method of expression adopted by the natives of India 
the first injury is done to the future sugar. As the operation of the 
kolhu is extremely slow, the ca.ne is often, as already explained, neces-

so An eXllerimont a.t Dhola with a small pressing mill worked. by water~power in the Government Irri .. 
gatlon Depo.rtment gave the following results on a bigah of land (the bigah being = .. of 
an aero): 256 maunds of oane, yield of juioe 12,B80lbs., or 62 t per oent.-See Prospectus Meerut 
Sugar :Ma.nuraoturing Company. II LimIted.1t March 1880. I 

~I t. t. RthO ""'ar".-These reaults are as follows: 
Sllahabad IbI. S to S·26 } p~ ,gallon of 
Peru II l'S6 lWoe. 

Thus S2 tba. of cane would give 1'70 !be. in Peru 
oud s·a. 11> •• ill Sbababad. 

The other figures _inod are-
1 Demerara 1"40 to S·19 } 
S Notal 1·S7 to S·19 
S Porto Rioo 1'60 per I!1illOIl of 
, Queensland l·SS to 1·60 juice. 
6 Australi. 1·1S to 1-16 
6 .4..n.tigua 1 to l\ 
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sa.rily cut both before it is mature and after it is over-ripe, and when 
~~.nla:"lh~ the heat of the sun is such as to rapidly sour and ferment the juice, 

mill:~· 0 or whilst the cutting up of the cane into short lengths, both increases 
this tendency to fermentation and promotes acid.i.fi.cation of the juice 
extracted. 

The kolhu expressing so little juice is neceasarily worked both 
night and day throughout the season, with reliefs; but as the cultiva
tion is of so domestic a character, there are but few cultivators whose 
holdings of cane are sufficiently large to allow of their employment 
of a mill throughout the season, and hence it is always either hired 
or joint property, whilst its owners or lessees assist each other with 
the pressing. The work is most laborious, both for men and cattle, 
and any improvements of system reducing this should be gladly wel
comed by the cultivators. 

The cane-juice is allowed to fall unfiltered into earthen vessels, 
much cane trash and dirt accompanying it, and is thus often permitted, 
through carelessness, exposure and loss of time to commence actively 
to ferment before it is even removed to the boiling-pan. 

46. In the North-Western Provinces, the Meerut Sugar lIanu-
facturing Company has recently been started with the intention of 

C h ' b to crushing the cane by water-power from the Ganges Canal,u the 
"'" IUS Y wa r· G t ha . . t d . f th il' . f bower, Meerut overnmen vm.g. gran e a conceSSIOn or e ut lzation 0 100 

omp.ny. horse-power for ten years free of charge. The Shahabad (Nasrain-
gunge) Sugar Company, ~ 8 on the other hand, starts from a later stage 
of manufacture, and, having secured a similar concession for seven 
years of 100 horse-power, are working up the Native" goor" with 
turbines or centrifugals, and would' appear, under this system, to be 
obtaining most satisfactory prices for the classes of sugar thus 
ptoduced. 

47. To continue, however.-The result of the first boiling of the 
Nati.e first product cane-juice is either "rab" or "goor" according as the liquid is boiled 

of boiling, until it is in a semi-liquid condition (when it is termed" rab"), or by 
prolonged boiling hardened to a firm .. compost" (in which case it 
is known as .. goor"). Both consist of uncrystallized syrup mixed 
with crystallized sugar, and ,both are "unrefined." This subject, 
however, will be fully treated of in the next chapter. 

48. Before closing the present one, it is only necessary to remark 
that, up to this Btage of the expre8sion of tke juice, there would seem 
to be a general ~onsensus of opinion amongst experts that matters 
are best left in the hands of Natives, subject to certain encourage
ments and supervision, in the direction already indicated, of the 
provision of the best seed, and of better expressing mills, and in the 
avoidance of objectionable habits, such as the use of excessive quantities 
of seed, the observance of the proper seasons of planting and cutting, 

Nati.e agriculture and, in lieu of .the slicing up of the canes into small sections, the press
and it. pcesibleim· ing them entire. Greater cleanliness is also above all essential, and 
pro.ement. it is most strongly recommended by Messrs. Thomson and Mylne 

that vessels receiving the juice should not only have a linen cloth
strainer attached to their orifice, but should be carefully washed out 
after each filling, and inverted over a sulphur match, the fumes 

" The total available horse-power at the Bhola- Falla, near Meerut, is 2,400. The cost for extract
ing six maunds of goor in 24 hoW'l by kolhu iB givon in the Company" prospectua &tt BM. 6.13.9, 
and of 12 ma.unda by water4power aDd small rollers or mill. at Ra. 2·14 only . 

.. At N ..... ingnnge Lock No.2 A.rmh and Patna Cenal. 
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of which aid greatly in ·the removal of the germs of fermenta
tion. H 

The advantages of the Beheea Mill have already been so very 
generally conceded by Government in the North-Western Provinces 
that but little remains to urge respecting it. . Its cleaner, .better 
cOloured juice enables those who use it to obtain a far better price for 
their outturn, and hence it will, no doubt, in time be most extensively 
adopted. In the best interests of the sugar industry of the country, 
however, its adoption should undoubte~y be most warmly encouraged 
and fostered by the Government, for how great is the improvement 
needed may be gathered from the following extract from the report 
of Messrs. Travers and Sons already adverted to as transmitted to 
India by Her Majesty's Secretary of State:· .. 

.. The sugar exported to this country from India is generally also 
of such miserable quality that it is only used by brewers (as its 
yield on refining is so small), and it can only be tlsed for cattle 
before refining." 

I. A good 8&mple of such match aooompanies this report. 

Eaob mill works off, in a eeasoD ot tour months, 16 bigahs; (the bigah being equal to tthe of 
an acre). 

". Despa.tob No. 87, Statistics and Commeroe, 1879. 
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CHAPTER III. 
PREPARATION OF RAW SUGARS. 

49. In the remarks and explanations which have preceded this 
chapter, the manufacture of sugar has been brought up to the point 
of the expression of the cane-juice from the canes. It will now, 
therefore, be necessary to deal with the further transmutation of the 
juice, and to explain the various forms it may be made to take, and 
the descriptions of raw sugars produced directly from it.' 

.As already stated, heat is the first and principal agent employed 
both in clarifyiug and concentrating the sugar, its action on which 
alone is capable of producing an alteration in its structure. Its use 
as such agent commences from this early stage, the extent of its ap
plication being determined by the class of product it is desired to 
attain. Such immediate product of the first boiling of the juice 
necessarily and invariably takes one of two forms known respectIvely 
in India as "rab" or "goor." 

60. The juice run off into earthen vessels from the mills is at 
once transferred to iron vessels in which it is boiled (sometimes, but 
rarely, with the addition of lime or caster-oil), being meantime care· 
fully skimmed constantly, and the surface scum removed, and eva· 
porated to the consistence of semi-liquid syrup if for" mb," whilst, for 
" goor," it is allowed to be concentrated to a more solid form of 
" compost." A hotter fire is needed to be used for the goor preparation 
and is longer applied. 

. The" rab" is concentrated only to crystallizing point, being 
intended for immediate conversion into semi-refined sugar, and would 

Boiling to goor and rapidly deteriorate if kept in this form, as it retains much more 
.. rob." moisture, the degree of evaporation and density being much less in 

the rab. 

U .. 01 lime. 

Cl&yed proc .... 

61. The use of lime is as yet but very imperfectly understood, or 
adopted, in India, and requir.careful jUdgment, ~ 8 for, whilst an over. 
dose of lime will prevent the granulation, should too small a 
quantity be given, no effect is gained other than that of adding 
to the existing impurities already present itt the juice. 

62. Cane-juice is also occasionally purified with earth by 
adding sifted earth (clay) to it before boiling, and allowing the earth 
to sink through it, the juice being drawn off through holes in the 
vessel's sides leaving the deposits of earth settled at the bottom of 
th!l pan. The process is, however, one to be deprecated unless under 
peculiar conditions of the soil so used, which would require to have 
been previously carefully ascertained. . .to: 

63. It has already been explained that from various causes, 
such as exposure to the air of the cut sections of the cane, to the 
presence in the juice expressed by the kolh6., of vegetable acids, tbe 
want of cleanliness and precaution allowing acidification, and the 

U The lime is sa.id not to be 80 otten used for U mb. "-Mixing half per cent. of lime before boiling J 
h~ting it slightly and remOving the crust that forms is recommended by Mr. Puller, A.istaot 
DU'eCtor, Department of Agrioulture and Commerce, North-W~tern Provincee, in biB Note 
On thiB subject. . . 

1>1'. leery (Mr.UritiU8) maintains that lime used in exce&l giVeI • brown colour to the syrup, and 
ultimatell makee thf 8ugar d&rk IIoIld .!amm:\,. 
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admixture of foreign substances, the juice ordinarily reaches even this 
first stage of boiling in It very impure and imperfect form, contribu- Pormationof uno.,... 
ting in no measured degree to the formation of uncrystallizable IoIliIIIble -. 

matters, and resulting in the diminution of the yield of sugar subse-
quently attainable. The over-boiling of the cane juice in this next 
stage, however, too often augments the mischief already thus originat-
ed, in that the ,. goor," being over-boiled, forms caramel, and thus still 
further loses value. U 

54.. When other bodies are thus present in solution with sugar, .BeeuI1B 't doferi .. 
they may interfere materially in two.ways with the crystallization of :::,r.::d ~b~ 
that substance. The following explanation of their action is that 
dfl'ered by Professor Gill: 15 

(I). They may act chemically upon it, and actually change it 
into something else ; or 

(2). They may render the liquid so viscid that its particles are 
unable to draw together and to arrange themselves; and 

if in a very large proportion they may even require so much water 
to keep them in solution that the liquid cannot be concentrated suffi. 
ciently to pass the saturation point of the sugar present without 
losing its fluidity together. 

Among bodies of the first class are all strong acids which even 
in small quantity possess the property of converting cane sugar into 
two distinct but similar substances-" dextrose" (or grape sugar) and 
"levvl08e" (or fruit sugar)-when heated with it, or even allowed to Pres.n .. of •• id. 
remain for some time in contact at ordinary temperatures. Also the a.nd lormenlo. 
substances known as ferments, which are for the most part minute 
organisms, similar to the common yeast plant. These may entirely 
prevent crystallization. 

In the second class, also, most of the alkaline salts, such as chIo- l'resen I Ii 
rides, sulphates, nitrates, ascetates, &c., of potassium and sodium, OOJD;:'::"dJ~ ne 
combine with sugar to form new bodies which do not crystallize at 
all, or too slowly to allow of manufacture. 

These uncrystallizable saline comppunds and the uncrystallizable 
mixture of dextrose and levvlose, together with gummy, albuminous 
'and gelatinous substances derived from the plant juices brought into 
work, constitute the. second class of bodies noted above as inter
fering with ~e crystallization of sugar from its solution. 

55. To what an extent sugar is thus injured, and its market 
value in consequence impaired and diminished at Port Blair, may be 
gathered from the analysis of certain samples of local goor recently 

-forwarded to Messrs. Turner, Morrison and Comp8J1.Y, of Calcutta, Injury to A.Ddeman 
Bnd from this alone some inference may be formed of the ra.: suga.. from . 
loss Itncurred from the defects of manufacture even at this early ..e ......... 
stage. 

Column 2 of the foftowing table represents the proportion of cane 
sugar present and capable of being crystallized into sugar in the absence 

.* The 81.oeBI of mol&1!l!e11 or uncry!talli.lable BUgar is per acre in the N orth~ West Provinoes 13t 
maundB more than in the West Indies. whilst the outturn of dry sugar is 16 tllBunds less. The 
weight of dry "lIM' as obtained iD the Welt Indies is thrioe that of molasses. In India. it is 
equal to less than )mlf the weiR'ht of the same. The loss from imperfect manufacture is re .. 
p .... DIId by the moWoeo, whiob mould be almoet wholly aboen! • 

.. ProIoMor Hau~hlon Gill, A.asistant Euminer in Chommr,-, London University. A.Jot British 
M .. u1&oturwg Indllllri.., 76. . 
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of any such bar as above indicated, whilst the final column shews 
the net result per cent. of sugar obtainable by the refiners. Columns 
4, 5, 6 and 7 ~ve tlie colourable and other matters removeable, 
whilst column 8 mdicates the salts present, destroying or preventing 
crystallization of five times its own number of particles of sugar. It 
:will be observed that in only two cases is 50 per "cent. of sugar 
obtainable, whilst the worst sample gave but 341 per cent., with 
lSi per cent. of glucose. 

A sample of Beheea manufacture tested is added for reference, 
but even this gives comparatively a low return, while far in advance 
of that locally attained. 

Port :Blair Goor Sample8. 

Cultintor'1 awL i 
J j 

.. j ~ 
II ~ j a "I ~ 

.. 
" :lI oS &l ;J a - --- - - - -- -, J 8 , e • r • • - - --~ - -- - -

(F. Bonee ... ... r. ,1"95 , ..... 1". 0·98 , ... 1'1& 11'11 ! Pran Sing ... ... ro 18'07 .... I'll .... , ... . ... ISO'U' 

Southern Dlatrlct... Do. do. ... ... .. 18')7 , .... '.8'/ 8·" 1'1' .... ..... 
I Jecbl1l ." ... . .. .. ·110 18"2 ,0"'10 1'7' 8· .. "88 1"61 "'·88 
LKitaltulla ... ... .. "to! 16'" 8"15 '"S8 1"87 ' 1'18 , . ., ..... 
{NO, 1 aample ... •.. ... '8110 10"90 , ... S·" 1'18 l'Oa 48'10 

Northem Dlatrict .. , 
.. ·110 16'61 101'6 , ... S·" .... .... ..... No. sa ditto ... ... 

[Akbar BlDg ... ... ... 10'71 n'06 , ... 8· .. 1"01 .... 0'"88 
Southern DI.tr1ot , .. 

88·110 17'1\6 11· .. ,·ro .... '.1<1 '"81 /19.", F,...u. ... ... 
Northern Di8trict ... No. 88ample ... . .. OJ , .... 11'76 ,. a·so ,·os , ... 86'61 

Southern DlItrict ... TaraSiDg ... . .. 61 18'11 ,...., .... .... '"01 1· .. ..... 
- - - - - 1-- -

Sample 208 trom Bebeea Juice .tralned, veSlcl. 18·110 .... n. l'Sa S ... 0"18 J'18 88~' 
wnahed and (am;rated th su1phW', Juice det'e-
cOoted witp oil, an .cum canlulll remond. 

~ 

The delequescent salts, present in considerable quantities in all 
Indian raw sugars, remain unaffected by mere mechanical purification. 
The proportion of the~ in the Port Blair sugar is, it would appeal', 
favourably small. • ... .' . , 

• 56. Some' remarks are now necessary in respect to tbe foI'll1!l in 
which raw sugars are usually exported. From ihe West Indies the 
sugar is, it appears, usually exported to England ~ the form of 
" Muscovado," whilst in the French, Spanish and Portuguese Settle
ments it is converted into what is termed "clayed sugar" prior to 
exportation. , As this point of the form of exportation of raw 
sugar would be one' of those first offering itself to consideration 
in dealing with extensive manufacture at Port Blair, it is desirable 
to give full particulars in respect to the sevil'al forms adopted, and 
in which the product is capable of being readily moved without 
difficulty from place to place. 

57. , The Muscovado or brown sugar is thus prepared: The cane 
syrup is transferred from the copper pans or "teaches" to shallow 
vessels or coolers, in which it remrons until it is granulated (i. e., till 
as much sugar has crystallized out as is sufficient to leave the 
remaining liquid. only just saturated with sugar at· the lower 
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temperature). The magma of crystals and dark syrup is then put 
into hogsheads, having holes at the bottom (which are placed.in 
an upright position over a large cistern), and allowed to drain until 
all drainings of molasses cease. The casks are then headed down 
and shipped. 111e Muscovado is sold to the grocers, and _is the 
.ordinary brown sugar of the shOpS.16 

58. With the clayed sugars the following process is employed: 
The sugar is removed from the coolers to conical pots with perfora
tions at the bottom, the points being dQwnwards. A quantity of clay 
is laid on the top and kept moistened wit~ water, which oozing Cl&yed SUI!""'. 
gently from the clay through the sugar, dilutes the molasses, and . 
causes more of it to come away than in the hogshead, leaving it 
whiter and purer than the Muscovado sugar.!!? This latter process some-
what closely resembles that adopted by the natives of India in the use 

. of siwar, a water weed (known as the Yalli8neria Spir{llu),lIB which 
will be later adverted to, and in which the action of the moisture 
exuding from the wet siwar placed on the surface of the mass at this 
stage causes .the molasses to drain gently away beneath, and the 
surface being thus whitened, by being freed from the uncrystallizable 
matter, is scraped off and collected as purified sugar. 

59. To revert, however, to the forms of sugar adopted in India. 

A variety of forms of pans are used for boiling the juice. In the 
North-Western Provinces a large deep pan is ordinarily made use of, 
whilst in Bengal (Shahabad) the saucer-shaped shallow pan or evapora- Indian -sugars. 
tor is most in vogue. In Lower Bengal, where concrete is made, a 
deeper pan is, however, also used. It would seem to be conceded that 
in the very lIhallOW vessels there is less risk of overboiling or burning, 
as has been pointed eut on this head. On this head Mr. L. Mylne 
remarks as follows: 'Water in the form of steam escapes in either 
the deep or shallow pan from the surface of the boiling cane 
juice, but the steam is formed at the bottom of the pans, and Form of pan. 
must force its way under more or less pressure, and consequent 
increase of heat, through the superincumbent mass. As evapora-
tiOllo proceeds, the mass increases in density and tenacity and in 
resistance to the rising vapour, and. tlLe steam must also increase 
in dryness, elasticity and consequent burning power to overcome the 
mcreasing restrsint. Constant stirring may modify these tendencies, 
but is more complete ~the shallow than in the deep pans.' . 

• . . 
60. -Both in Beugal and in the North-Western Provinces it 

would appear, however, that the old West Indisn plan of a 
•• battony' or ·row of pans or "teaches" (heated by one fire at the A. "battony" of five 
e~d of the flue ove~ which they are set) is known,u though the pans • 

• 

.. See a1so Natural History of 1Iaw Materials of Comm ..... by J. Yoato, n. D • 

.. LoaI,ugar ia mad. by Engliah .. lip ... !rom MusoovadD, which ia mboiled and refined. 

•• (Ure m., 824). It moot b. had fnlsh daily, and ia obtaiuabl. from tb. water', edge of any 
peronaialotYeam. Montog<>mary Martin (Eastern lDelia, pub. 1888, Vol. I., p. 860) otateo tbat 
the 8erpicula U Vemcillata" of Dr. BoJ:burg and several Potomogetcra ant used when the 
Biwv iB Ilot obtainable . 

.. Some of these "teaches" were _n at Shahjehanpore city, but this wu in tbe houses of refiners 
and Doli in use by oultivators. This W8II also the ease in Jugdispur near Behee&, and it see~ 
probable they are more often u.eed in the laterpl'OOe88e8 when-dealing with the II goor" cheeses 
or II chUiB," or with the 10 Belin concrete manufactured OIl the Belaystem by the khundsaree 
Iban "it.b tM fnlsh oane juice. m. Reid, in hi> Sett.lem.nt Report on ~h, opeaJu of two 
lwWI only .. in uoe I .. tb. preparation of nib. . 

In Low .. ~ tba lIv. pana are alae> U>ed for nib in oome dia1orioto. 
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pans used 'here are iron, and not copper. When so used, the liquor is 
1"1lJl into the first and largest of the row where it is boiled, till it is 
concentrated to a certain degree, and then ladled into the next teach 
nearer the fire, and so on, freshly clarified juice being then re-supplied 
to the first pan. The .. teaches" are smaller IIJld smaller as they 
approach the fire, and in the last and smallest one directly over it 
the liquid is concentrated to the" proof" point (i. e., until it can. 
be felt and seen from its viscidity that it will crystallize on 
cooling). 

61. It is strongly recommended by Messrs. Thomson and Mylne 
that the contents of the evaporating pans should be defecated by 
adding a little castor-oil, bruised castor seed, or other substance to 

Impro"emen. in the boiling liquor to coagulate and bring the scum to the surface, 
boiling. whence it is at once removed. Lime in the form of milk of lime 

is the alkali in general use with European refiners. In using the 
Litmus paper test the addition of the lime should be continued 80 
long as acidity is apparent. 

In Azimgarh the process of disintegration is said to be aided 
by mixing in the boiling juice a gelatinous stuff obtained from 
steeping in water the chopped roots and stems of a hibiscus 
called .. Dulla," the boiling lasting from 3 to 5 hours. A little castor
oil seed is also thrown in towards the end of the boiling for 
coagulation of the albuminous matter, which is then first violently 
stirred, and subsequently left to cool. The crystals formed, either 
by the cooling or the evaporation of hot saturated solution of sugar, 
will, it is said, be the larger and more perfect the more slowly they 
are deposited; when they separate very quickly, they are always small 
and confused. 

62. The amount of rab expressed per 8Cnl iI estimated in the 
North-West at about 4,500 tbs. If goor is made, however, the result 
is less-some 4,000 lbs. only being obtained. .' 

The Azimgarh Settlement Beport, it may be mentioned, gives 
Qnentity o~ rib or upwards of .60 m;aunds p~ acre, or 4,800 tbs., but, having regard to 

gooroblemed. the manner m which Native accounts (when kept at all, whiCh is 
rare in such cases) are prep~ted, any estimates are probably ~ut 
very rough average computatIOns. 

N&tive- forma 
of uport. 

In Bengal (Shahabad) the yield is said to average .80me49 
maunds 36 seers, which is equal to. about 1 ion 16 cwt. ;80 . still 
compa~tively a·,:"ery low yield as contrasted wit~that of other B}lgar-
producmg couutnes. .. ; 

• . .. 
63. Left to themselves, there is little doubt but that goor would 

be manufactured ordinarily by Indian ryots in 13reference to rab, but 
as the latter is required by the manufacturer, the option of the 
description of outturn is rarel, with the cqltivator, but rests with 
the money-lender. The rab 18 taken delivery of at once, and 
removed for refining purposes in large earthen jars • . .. 

The goor is in the North-West often 'made into hard balls 
(bhelies) varying from 2 to 5 seers in weight, in which form it will 

• •• Taking Ibe rupee .. par .. lue of lb., aDd the valae of the ·I.'roduot at So. 10.1. 'par liundred .. eight, 
gtveo grooa value par ""'" of oultum at £16. The maXImum ontlay being eetimaIed at £7.16 
upended on cultivation, manufaoture, &0., • profit of about 49 per cent. nn:wWIa. 
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keep for some time. It is thus also both exported and sold for direct 
consumption or for use bf. sweetmeat-makers and others. In Shahabad 
it is made into" chuckis' or cheeses,. of which the average weight is 

-about 171 to 20 bazaar seers, or about l5i pucca seers.81 .Their 
diameter is 12," circumference about 3' 5," and height about 7". 
The ryots do no packing, but the itinerant broker (bunnia or 
bepari) comes with his bullocks and purchases up the result of four 
or eight days' workirig, which he conveys to the nearest bazaar, 
where the purchasers congregate from long distances (namely, Agra~ 
Cawnpore, and Bombay, westwards, IW-d Rampore Raut and Calcutta, 
eastwards). This second purchaser, the export merchant, sees to 
the packing. Ordinarily each cheese is wrapped round with II> cloth 
or p,ece of gunny, four or five being placed in a gunny bag, and these 
are thus carried to almost any distance without difficulty. 

64. rub, owing to its semi-liquid state, is not so portable, and 
is bulky to store; nor will it keep for more than three or four months 
at most. with every care. Although, therefore, it is more profitable 
than goor, owing to a larger yield per acre being obtainable from less 
concentration, the ryots will not manufacture it unless pressed to do 
so, or where a ready market is at once obtainable, as in the case of the 
immediate vicinity of sugar refineries, whether European or Native. 

65. The latest data obtainable give the average prices of goor 
and rib respectively per maund as follows :8 I 

-B ..... Goo •• 

1817. .. 7&. IB71I. I8IiO. 1817. 1878. 187" 1 .... 

-
Be. Aoo. P. Be..u. P. Be • .u. p. HI,.68, P. 'Be. AI. P. Be..u. p. Be. Aoo. P. RtJ. AI. P . 

.... bJ .... P"l ... • 0 0 .1J 0 SU 0 .00 •• 0 •• 0 •• 0 -' 10 0 

Bo'_ ... ... III • . , . 810 S , 0 0 115 6 ••• 810 8 .00 

Obviously, the higher the price obtainable, the greater the inducement Pri ... of r4b and 
tAl the extension of the cultivation, and the more probable the profit goor. 
to Goyerument in any experiments made at Port Blair. Even where 
prices are the same of gooP and rab, as shown above to be the case 
in Heheea, the large!' outturn of the latter per acre increases the 
cultivator's profit -thf1reoD to no inconsiderable extent. , .... . 

":. . .. 
. .66. It has already been shown that the outturn of the crude 
product containing the true or actual sugar (as well as molasses' up Outturn of raw 
to this point) is exceptionally small in India.S8 augara. 

•• 
•• At p ..... nt selling .t 7t pu_ ..... p87 rupee. The' 'bape;' obtained without prooein~ by pouring 

the goor into oirellla.!' moulds made of bamboo floor matting tied round with a atriDg in whioh 
i~ 00018 for 24 hoU1'8~ when the oue or ooveriag La removed, 18 the cheese baa meantime' hardened. 

.. The Sgureo .... thooe of Mr. M;pAlioter, of -. N olth-Weotern Pro-rin... auol M8Il81'8. Thomson 
ODd Mylne, Sbababa.d. The lo.tter write .. followe , ' 

From 1864 to 18'1l the ._ price .... lIB. I-8-S per mound. 1m to 1878, lIB 1-16, 
1877·79. lIB. 8·9. 1879-80, .bout lIe... It is 1181. to ... ume • permonent rioe of·lIe. 1-4 
p87 mound.' . . 

The G ... , ._ GGUQ .. would !urnioIt any further ototistioo of Suotuotinno doeired. 

•• M ....... · T!'a~'" and Company p,int .out thal India, whioh could readily oupply the world willi 
IIIU!f'&I' •• 'Whll benclf.o uopomr of It for her own use. In the tablee given in the U Produce 
M.arke. Review," .tready quoted, aD a~ or 8 owt. ,. acre or sugar only is cited as 
attained (thiB is probably of relined ougor). whilst two Ions 18 qllOted II a Iow.'.,.go produot 
of the Weat Indi... • 
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The following figures are those collated by Messrs. Thomson 

and :Hylne, and courteously placed at disposal: . 

OUTl'URN OF RAW SUGAR PER ACRE •• " 

From To I DeocriptiOD. 

• To ... Clot. Tona. Cwt. 

Barbad ... ... ... 4- 16 1 11 MUICOvado dry IUgar. 

Ditto ... ... 4- I B 10 

Egypt ... ... S 10 1 8 Sugar and 1 ton mo1aaoeo. 

Queensland ... ... 8 10 ... ... Dry,_. 

A1I8tralia ... ... 8 . .. ... ... . 
SiDgapore and Strailll ... 8 4- . .. . .. U ndreined. 01' 8'11 dry. 

Jamaica 8 10 • ... ... ... ... 
Porto Rico ... ... 8 10 ... ... And 200 gaIIo .. moluoeo. 

Guadaloupe ... ... 2 6 ... ... 
Natal ... ... 2 6 .. . ... 
Jugdispore (Arrah) ... 1 8 1 I GoOl', jaggeri, or rab. 

Antigua ... ... 1 6 .. . ... Conorete. 

Calcutta (vioioity) ... 1 8 . .. ... U Khaua" and molaasal17 cwts. 

8indb (Kurraohee) 1 B 
. ... ... ... 

67. It will be apparent from remarks which have preceded that 
it is held that the actual culture and growth of the cane can more 
cheaply and efficaciously be undertaken by the ryots upon the 
domestic system, aided by minor improvements capable of sugges
tion to them, than by a larger landowner (such as the Government) 
with less close supervison, and such experiments as have been made 

. tend strongly to confirm this view. It is from this stage, however, 
Ge::'"!·!u~':.rks on that the intervention of. an improved system would seem desirable,; 

and that, so far as Port Blair is concerned, it would probably be most 
profitable. Whether or not the crushing of the cane sho~d be 
undertaken may be an open question ()wing to the expensive 
machinery which would probably be required 1;<1 enhance the quantity 
of juice exuded, without extracting with it any .. «:getable juices of 
injurious properties to later manufacture. 8 & Frdm such data as are 
ave.ilable it is not recommended, and there would seem reason to 
believe that for the present the introduction of th~ 13eheea press
ing mills, with the minor improvements and enhanced cleanJ.in.ess 
for which they proyide, would meet all inlmediate needs up to 
this point. In the French West Indies, no doubt under the central 
factory system, the cultivator simply grows the cane and sells it to 
a large central factory where powerful machinery is used, SCI but 
in many respects the conditions of .growth differ very materially, and 

• 
• 6 The figures of the N orth-West Provinces are mentioned by them with doubt, &8 aaid to &pproxi

ma.te three tons; but this is Dot in accord with the notea el8ewhere obtained, for mataDce, 
Mr. Butt'. estimate in 1872 is of Shahjahanpur, and giv_ 

Mds. I Mds. 
lUb .. , 65 Dry sugar 15 

• GoOl' •• , 60 Moluoeo a3t 
.. ExperimeDM in this direction of ...... hing the cane are .about to be ~ .... by tbe Meerut Sugar 

Maoufaoturing ComPODY, Limited.-oee Proopeotua. . . 
.. MOS81'B. ~.T.l'I".ud 80 .. ' letter dated 18th December 1878. 
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though eventually pressing millS of great power might, perhaps, 
secure certain advantages. not now realizable, they are not at present 
recommended. 

68. On the other hand, it would seem from the facts and con· 
clusions recited, and to be hereinafter more fully ~xplained, that 
sufficient cause mav not improbably be shown for the intervention Governm

t
. ent

t 
inpter. 

f1 • • yen Ion a ort 
of Government agency at one or other of the stages Immediately Blair. 
following, and either before or after the boiling of the juice. 

. .. 
The earlier the intervention, in fact the greater the probable 

advantage, it is believed, that may be made derivable therefrom. 

69. Various considerations must, however, here necessarily in. 
tervene in regard to cos~ of machinery and plant, as to the markets 
available, the class of lugar which can most profitably be produced, 
and, above all, the intent of the Government in the matter; and it 
must undoubtedly be clearly and distinctly affirmed either that there 
is a desire to enter upon competition with the 'refiners in producing 
the higbest classes of refined sugar for the local markets, or that all 
that is desired is to so improve and prepare the local product as to 
render it saleable and fit for export, and to tender it in such form as 
would render it readily saleable, either to natives, or even to the Conai~=lio:,.urged 
refiners themselves, for the purposes of subsequent refining. Various agal re Ding. 

considerations woul.d necessarily occur as affecting any proposal to 
undertake refining on the part of Government. (These are now 
mentioned, but will be found re-stated in paragraphs 99 to 113 of 
this Report, to which reference Bhould be also made.) 

li'irst.-The enormous expense of the plant, machinery and 
buildings necessary in first outlay (probably not less than some two 
lakhs of rupees). 

Second.-The expensivehighly.skilled staff necessary to main· 
tain the efficiency of such an establishment (the slightest error at any 
stage of the process involving heavy loss). 

Third.-The competition with existing refineries of Asks, Cud. 
dalore, Cossipore and Rosa (which is no doubt in itself open to excep. 
tion on grounds which need not here be entered upon). 

F(I1Wtk.-The fact that, for many years to come, sufficient cane 
cannot possibly be 8apable of being grown in. the Andamans owing 
to the limited area yet 'cleared of \>i.rgin forest being insufficient to 
keep a refinery of a.n,r sj.z. supplied with sufficient juice for refining 
purposes. ' 

• 
70. On tte other hand, however, it has already been explained 

that there is a ready market for raw sugars of almost any class a~ a 
price which for years past has been steadily advancing, and has.now 
attained a rate when the. manufacture could not fail to be highly In preplIl'IIlion of 
remunerative if properly conducted. ,The soil; the climate, the COIl-di. raw sugars only. 
tions of growth all favour the Andaman Islands, and that development 
of. the natural r~so~r~~ in this. direction would amply repay any preli. 
mmary outlay, if JudiCIously mcurred, there seems every reason to 
believe. Several courses, therefore, appear possible in this view. The 
first to merely obtain from the Beheea District some skilled superin. 
;tendence for . ..tb.e instruction of the cultivators in the use of the mills, Couneo possible, 
and in the best method of boiling the juice and reducing it to a Native 
form suited to sea export. • 

.. ... .. 
71. The second, the.acquirement by Government of a" concretor" 

(the use of which will be explained), with or without centrifugals (or 
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turbines) according to the form ~he sugar was desired to take (which 
IlUlChines could later be sold to capitalists, when sufficient encourage. 
ment had been found to have been given to the industry). In this case 
the juice would be then purchased by the Government as ex~ressed from 
the cane, and worked up with the aid of the" concretor 'into good 
sound" concrete," which would at once find a ready market, whether 
in England or India (the demand far exceeding the 'supply), and which 
would be an article of ready export by sea, and be no doubt purchased 
largely both by refiners and by Natives for home consumption as goor 
at remunerative prices. 

72. Should it be desired, however, to go even further than this, 
and to prepare a sugar of a superior quality, some small centrifugal 
IlUlChines or drums, which are inexpensive, might be added, the outturn 
from which would no doubt not only obtain a higher price than that 
attainable for "concrete" sugar, but would be of a. quality fit for 
export even direct to the European market on a large scale,-or again 
simple centrifugals might be acquired and worked by hand-power 
without the expense of a Iloncretor. 87 

Various experiments have been most successfully made in this 
latter direction by Messrs. Thomson and Mylne on a small scale, with 
one centrifugal worked by hand, and costing but £22 only in England, 

Messrs.Thomsonand and without the aidof a concretor. A full report on this subject 
~r:'~~r::!:U' having been furnished by those gentlemen, however, it will not be 

. necessary to enter upon an explanation of their process, which will be 
found fully detailed in Appendix A. The prices obtained for clean 
turbine sugar thus prepared have been as follows, and should be 
contrasted with the prices of .goor during the same period already 
given: 

1878 
1879 
1880 

... ... 
... 

let qualily. hd\ualily. 

Rs. 14 Re. 10 J Per bazaar 
.. 11 .. 8 maund of 
.. 10 .. 7 82lbs. 

73. Whilst, then, there is no doubt but that the simple process 
so pursued would enable Port Blair to work up without any 
machinery of an expensive charac:\ter,88 and without skilled super. 
vision, all locally manufactured" goor" for export, this form would of 

Results thus .~. course not be that of all the most profitable, having regard to the large 
able. residue of sugar still unextracted from the juice, and remainin'g in 

the form of molasses, for which there wOlUd be no local sale 
(and which is unfit for export) unless aid~d by a concretor, such as 

Centrifugals. 

Small centrifugal •• 

has already been.referred to. • '. . 
• 

As centrifugals are made either simply for hand-power, singlr or on 
a large scale, four or more being worked together, with" steam or other 
motive power, it would only require to be determined what object-was 
eventually contemplated in their introduction to decide to which 
class the preference should be given. Were it merely determined to 
introduce small centrifugal machines which could gradually be dis
posed of to cultivators or speculators as confidence in the experiment 
was acquired by them, to work up their own sugar, no doubt the small 
centrifugals would be preferable on account of the small outlay in. 
volved, bringing them within the reach of small capitalists. On the 
other hand, should it be resolved on by the Government to largely pur
chase all raw material, and to work it up in centrifugala into bette!! 

.. In this """" a possible I.... in the aaIe of JOfuse molaBoeo must be allowed for as not ..... R"ying 
export, and •• ceeclins demande tor local oonaumption, with toboeoo, &<>., 

•• The ooet of one-hand centrifugal 2»", with copper cylinder wire.~ lined with perforated oopper (by 
M ...... Manlove, Alliott &; Co., N ottiugham), .... in England £22, landed in India with all charp 
about Ba. 830. : 
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qualities of sugar for export, the larger centrifugals would be reo Centrifugal with .nd 
commended for its concentration into hard export shape. without ooncretor. 

With the concretor alone, of course, no centrifugals would be 
absolutely needed, whilst, if the concretor and centrifugals were worked 
together, possibly the higher results as regards profit would be attained. 
Four centrifugats or more could readily be worked by the prisoners' 
labour by such a capstan as has already been elsewhere recommended 
to be purchased. 89 A plan of four such centrifugals ·is attached. . . 
Such a machine would, it is believed, be later admirably suited to the ce~,:,tJ'" Wlth 

requirements of the Settlement, were the raw sugar manlrlacture un· . 
dertaken by the G1>vernment as working' off the sugar most expedi. 
tiouslyand effectively. &0 

74. The plan is of Messrs. Call and Cie., 15 Quai de Grenelle, 
Paris, whose speciality is sugar machinery. The cost of such a set of Coot lncnrred. 
centrifugals would, it is estimated, probably not exceed B.s. 6,380 
landed in India. (say B.s. 7,000.) . 

The figures given by the Shahabad Sugar Company for such tur. 
bines are.as follows: • 

For 12 turbines, cost in France, B.s. 1,080 each, with 50 per cent. 
for freight, exchange and erection (at B.s. 540 each), a total cost of 
B.s. 19,440, giving B.s. 1,620 on each centrifugal. Messrs. Call and 
Cie. having supplied a turbine, an experiment was carefully made 
by the promoters of this Company in Calcutta. The sugar exported 
sold in London at· 23 shillings per cwt., giving after deduction for 
freight and other charges B.s. a . per maund in Calcutta. 41 

75. To summarize briefly the suggestions .above indicated, 
however, various course~ would appear to be' capable of local 
adoption in the Andamans, which will be later more fully dealt with 
at the close of this report under the head of general remarks and 
recommendations in its olosing paragraphs. 

(1.) 

(2.) 

The instructions of local oultivators (by means of 
skilled workmen from Beheea) in the use of the Beheea PreflimiDary . review 
.... '" d' th b iling' f" d 't t t' 0 8Uggeoll0D8 of .w..LLL, an m e 0 0 JUlce an 1 s concen ra Ion possible oonnes. 
in the form of chuckies or cheeses or otherwise for 
export. Enhanced clea.nUness, the defecation by lime, 
sulphur purification of vessels, &0., being enforoed; 
aid being given by G1>vernment in the importation 
and introduotion of the mills, payment being permit-
ted to be made where necessary by instalments. 

The introduotion of a number of small hand centri. 
fugals, oosting about B.s. 330 each, to be worked and 
introduoed first by Government, but subsequently sold 
to local purchasers, when better understood, the G1>v. 
ernment purchasing the "rab", and working it through 
to exportable sugar (or purchasing the cane as out and 
pressing it with Beheea Mills, and undertaking the 
boiling and other later stages of its preparation up to 

.. Report on Indian JaU Manufaoto ..... by Major W. B. Biroh, July 1880. 

.. J •• de quotre Ceotrifugeo (Systeme Weoton) .... ma1axeur. Planohe No. 11. 
Eotabu..ementll _. ond Call. 

U Their original estimates in the prospeotua favouring the promotion of the Oompany are thus 
prepared I 100 maundll of goor will yield at first 60 maund! of sugal' and 60 of syrup. The 
latter will then be re-boilod and give 16 maunds of eugar, making a total ot' 66 maunds (or 66 
per cent.), allowiog a lOBS of five per oent. There will remain 29 maunds of syrup. Whether 
luoh returm caD, however, be achieved. appears open to BODle queetioll. 

The eatablilhm.entB at Nasramgunge, Arrab.! which it is to be regretted, was not visited for want of 
time, is now in full wor~~e order, IoIld It would be extremely valuable to obtain the results 
01 the .. perimentll thoro 



(3.) 

(4.) 

(5.) 

(6.) 
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this form). This sugar would be fit for local can. 
sumption and for export, and thus save some import 
freight charges both in the present and future. 

The purchase of a set of centrifuga18 to be worked by 
"capstan" power, by gangs of convicts, the rab being 
purchased and worked up for export, on the same plans 
as are suggested in the preceding paragraph, the 
sugar being exported and used for local consumption. 

The purchase of a " concretor" (which would cost about 
£1,200 in England) for the manufacture of a hard 
concrete sugar fit at once for export, and which would 
find an immediate and ready sale in either Indian or 
English markets (there being no loss by this system 
whatever, as no molasses remain). This form of 
manufacture is specially suited to islands, whence the 
exports necessarily require to be conveyed by sea to 
other markets in the hot holds of vessels. 

The use of the "concretor" U in conjunction with the 
cenbifugals for the preparation of a higher class of 
turbine sugar for local consumption and for export, 
a higher price being probably obtainable for the raw 
sugar in concrete form. 

The purchase of vacuum pans and other expensive 
machinery for a refinery, involving the employment of 
highly-skilled labour and a probable initial cost of some 
two lakhs of rupees. 

Some of the above courses would no doubt find more fitting 
place under later heads of manufactured sugars, where it will be 
necessary to again allude to them; but having regard to the fact that 
it was desirable to here briefly state what was capable of being 
suggested in dealing with the juice from its earliest expression, it 
has been thought more convenient for purposes of reference to also 
first include them here together with the more primitive methods of 
less cost. 

Having then in this chapter brought the preparation of, raw 
sugars up to the point at which they are left by the cultivat!>rs, the 
next will deal with the further stages through which they pass in 
the hands of Native and European refiners . 

." A toll account of the oonoretor will be found in A:p:pendix B. No further information Wal 
obtainable respecting its cost, &0., in India. Should Its introduotion be contemplated, DO doubt 
further particulars should be first aoquired. 

The most recent advices of the London marketB shOW' that Pemvian f( Concrete" is now largely u:ported 
\0 Europe, Imd re&lizing high pri .... N., 16 •• 6c1. \0 19 •• per cwt. 
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CHAPTER IV . . 
tHE BEFINING PBOCESSES. 

76. .As has alread, been explained, no refining in the true sense 
of the term is adopted m India except in the case of the European 
sugar refineries, where only is the ra~·sugar wholly freed from aJl 
admixture of the uncrystallizable syrup. 

This insoluble residue of molasses or treacle is prevented from 
crystallizing by the pressure of the concentrated impurities of the 
original raw sugar left by the successive removals of various crops Objects of re1lning. 
of pure sugar crystals from the liquor, and upon its quantity still 
remaining in the sugar at the various stages of its preparation is 
determined the degree of refinement to which at any given stage the 
'product has attained. The end desired to be achieved in aJl processes 
having for their aim the refinement of the sacchA.rine matter being 
in fact to render more and more fit for consumption that portion of 
the" raw sugar" which, owing to uncleanly or defeotive processes em-
ployed in its manufacture, cannot fitly be used for food without such 
further preparation. In other words refining is freeing sugar from 
the various impurities which accompany it on its first production 
from the cane. U 

What these defective processes are and to what extent" the ulti
mate yield of sugar is injured and diminished thereby has been very 
fully explained in the chapters relating to the expression of the cane 
juice and the preparation of raw sugars, and it will be obvious there
from how large a share of the work of the refiner is necessarily -the 
mere effort to undo mischief already caused by careless and wilful 
neglect on the part of the cultivator of essential precautions in these 
preliminary stages of manufacture. 

77. The principal process employed in the separation of pure 
sugar from the other bodies which become associated with· it, is 
crystallization. In the case of the higher refining practised by the 
European refineries, certain operations p;recede the attempted crystalli
zation however, having in view the prior elimination of these 
impurities, some of whi.ch (such as the colouring matter always 
present) would otherwise necessitate numerous and repeated crystalli- European method 
zations to effect their removal. IIIld objects. 

Driefly these are as follows, and it is necessary to first refer to them 
in order to make apparent how far and in what points the crude and 
primitive system of attempted refining, as praotised by the natives 
of India, falls short of the more elaborate and successful European 
methods. 

The operations are thus enumerated-

lst.-Dissolving the raw sugar in hot water in such propor
tions that the solution shews a .. thickness" of 27° 
to 80° of l3aume's hydrometer . 

.. Artiol. by Prof""". Houghton Gill olreadJ oiled, .... d !rom whioh muoh 01 this ohopter .. 
far .. i\ reIa\08 to European retiDeri ... II adapt.ed. • 
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2nd.-Passing the 'solution so made through cotton bags to 
filter off solid impurities, sand, chips of wood, 
cane, &C. 

3rd.-Allowing the still hot liquo~ to filter slowly throu<>h a 
deep bed of anima! charcoal (termed .. char"; to 
remove colour and some other impurities. 

4th.-Concentmting the now decolorized liquor by boiling off 
more or less of. its water in a vacuum pan till 
crystals have formed in proper quantity. 

5th.-Separating the crystals (more or less completely) from 
adhering mother liquor by some appropriate process. 

78. With the Native processes, however far less than this is 
attempted, the various stages being in the North-West as follows: 48 

(1) The rab which has already been boiled to a (semi-liquid) 
soft consistency is placed iJ!. gunny bags on which a 
man tramples with his feet and forces out a portion 
of the syrup (or molasses, termed shira) to cause 
granulation. 

(2) After this expression has taken place, the mass of still soft 
matter (known in this state as "putri") is·throwninto 
open crates or vats, with a small escape below, whilst a 
wet water weed (siwar), U is freshly gathered, and laid 
thickly upon the surface of each crate. The action. 
or moisture, of which upon the surface is immecUately 
beneath it, causes such softening of the mass, as 
allows the insoluble molasses to gently drain away 
from it through the escape below. 

(3) This whitened-surface sugar is then scraped off to a depth 
of an inch or so (as it has become freed from molasses), 
(being at this stage termed" poohAni,") and is laid out 
in the sun, and well trampled with the feet for two· 
days. When thoroughly dried and the crystals par
tially separated, it is deemed fit for use and termed 
either kucha chini, or kucha kand (meaning "raw 
sugar"). The process is then renewed with the ra-

• mainder, fresh siwar being applied with each layer 
until the mass in the crate has either drained away 
below in the form of shira or molasses, or been scrap
ed away above as pachAni. 

, 
This is a long and tedious process, and the accumulation of these 

petty scrapings usually occupies a month .. to each row of vessels. 
One-fourth only of the entire bulk (in weight) is thus made into 
sugar, while three-fourths drain off as molaBses . 

.. Th ..... 1.6. or orates were (through the courtesy of the ~to, Mr. Porter) ... n at Shabo 
jeha.npore in the houses of refiners Moolla.b., 8ewgolam, Behan Lal and POl'UD Mull). Upri~ht 
!ram .. were observed to be plaoed, with • 0l'0IB bar, by whioh the performer holds on whilst 
trampliDg with the feet. 

At J ugdispore, Arrah, the factory of Deb.. Xoondoo (Hulwai) wae visited, "here the work .... ,till 
being carried on. . 

The stem. and lea.eo or the Hydrilla vertioulata, • humid muoilaginouo aquatic plant. P""'graph 
456, Azimgarh Settlement Report." '. ,.,' 
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It is not worked by the" khand saris," or sugar.makers, beyond 
this stage, though the molasses are often re·boiled and again re-pass 
through the various stages. 

79. There is also one 'other form of sugar termed "shakur," Sbakur. 

which is described as the result of compression of a mass of rab. The 
latter is tied up tightly in bundles, averaging about a. maund in 
weight, and on a number of these heavy weights· are placed for 
about 20 days until the molasses has ceased to exude. Hi It is then a 
damp light-brown substance, Bnd has usually lost 50 per cent. of its 
weight. It does not realiie more thaiihalf the price of .. chini." 

80. It will be apparent, therefore, that in the case of these" raw Still a raw product 
sugars" there has been comparatively little or no purification, although only. , 

• to a considerable extent the sugar has been freed from the admixture 
of uncrystallized syrup, and the result would still remain but a raw 
product. 

81. The finer kinds of Native sugar, however, better known as Semi.,.fined Nativ. 
"sufed bura" or "pucca chini " as "misree" (or candy) and as kand, BUg&r8. N?rth. w .... ,., 'tern Provm08B-
or loaf, are all, on the ot~r hand, made by re.boiling with the addition . 
of milk for clarification (and careful straining in all cases) of the 
.. bheli," or rab, in deep pans, or kurahis, with wood for fuel, a hot fire 
being needed. The processes are as follows: 

(1) A solution of 18 to 20 maunds of "bheli" in 50 to 60 
gallons of water is allowed to stand for 12 hours to 
dissolve. 

(2) It is then boiled and skimmed for seven or eight hours (2 
. to 3 quarts of milk being added) and allowed to settle. 

(3) It is again re.boiled a second time, about eight gallons of 
liq uid 'only fleing put into the' karahi at once. 
Bruised castor-seed is stirred in, and the liquid is 
baled and passed from the kurahl through a series 
of small "nands" built in close to it (the baling N. t i v e proc ...... 
from, and re-filling of, the kurahi being continuous). ~'!l',;!.e, t. r • 

• 
(4) This is allowed to settle for seven or eight days, and subse· 

quently refined with the siwar in the same manner as 
in the process described for kucha chini. passing also 
through nJ.l the subsequent stages of re6.n.ement there 
described.45 • .. 

82. In Bengal (Shahabad) the precess seems to differ but 
little-

i 

(1) The first stage is that of defecating, or clarifying, the goor Bengal Nativ. ,u
Syrup., The goor" cheeses" are:firSt broken up and g&r8. 

put into ~ boil,ing.pan, with about 90 gallons of 
water, a slow.fire being applied so soon as the solution 
is hooted, and the mixture is defecated with some four 
and-a.half seers of fresh milk mixed in five ghurrahs 
(about 15 gallons) of water, ,the milk acting as a 

"t The weighlo used are mnrely made of ~un-baked olay. , 

.. Paragrapho 469-81. Amngarh Settlement Report. . - . .". 

In-Ben~ the .ugar. after the oomple&.' of the p...o..... de,oribed, is packed in bogo of _ mounell 
Ulwipur weighl, .. ui~1 \0 about ~ ... unds and 18 ...,.., , '.. ", ~ 4 .. • 
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coagulum, and drawing the impurities to the surface 
whence they are at once carefully removed. U The 
goor syrup continues to be defecated and hested up 
to boiling point for four or five hours, and is then 
strained through a. cloth filter covering a willow 
basket placed ever an earthen vessel. 

On the pan being emptied, the skimmings, with the addition of 
30 gallons of water, are simply re.boiled for an hour, 
and then poured into the filter and the pan cleaned 
for the next process. &7 The amount of clean juice 
would be about 120 gallons. 

(2) The second stage is that of slowly boiling down or evapo.· 
rating for crystallization this clean s~p, with the 
addition of a little castor seed solution,4 The boiling 
takes place very gently, only small quantities (about 
.three gallons) being placed in the evaporating pan 
at a time, the 120 gallons of defecated juice being 
thus worked off in the day. " 

(3) The crystallized syrup is then removed and allowed to rest 
undisturbed to granulate for 12 days in .. nands" or 
coolers (holding each some 25 gallons) having an 
escape hole in the bottom for molasses (which is 
covered with a piece of mat as a strainer to retain the 
sugar and allow only the molasses to escape), though 
the latter is not at this stage allowed to drain. 

(4) After 12 days rest the masaJ.s cut out in three-inch layers, 
each being sprinkled with tepid water, broken into 
lumps and placed in similar fresh .. nands," where ..it 
is allowed to drain fof five days, the molasses gently 
escaping. 

(5) On the sixth day, after the surface has been slightly broken 
. and disturbed, a layer of fresh .. siwar," about Ii 

inches thick, is applied, and this is renewed with fresh 
weed every alternate day for four dayP (the old 
weed being left ~ver the new moist layer)to ensure 
its retaining its freshness. 

(Q) 0\1. the thirteenth day the first surface layer of sugar is 
- taken off (to a depth of It inches), and on each alter. 

nate day fresh siwar is applied, the surface being first 
lightly sprinkled with water after a similar layer has 
been removed. From the date of the first scooping 
about 25 days are taken to work out the clean sugar 
in the nand, there being ordinarily about 200 such 
coolers to each evaporating pan. 

.' 
(7) The sugar removed thus is then dried in the sun and 

trodden out with the feet to whiten it by crushing tlie 
small crystals against each other. 

I, 

•• Theoe skimmings &lIIOUIlt IG about 54 gallOIIII ODd .... ooIIooIecI in .... _ .81!801. 

" The ... rage weight of dirt in the rotor is ttve maUDds _ It is oompooed of CIIOe !ruh 
or meagers. leaves. root and mud, and when dried is used for fuel. 

•• .4lJout one chit1Bck te. the three gallOllll tire eclutionil pNparOd b7 flDeIJ' pcUDding up u£: of ell')' 
cuter seed and oddiog three gallcos 01 cold water. - •. ,'-
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The molasses which has drained out in the five days' draining runs 
in gutters ihto a reservoir under the floor of one of the houses where 
it remains until the rains. It is then worked up into a second-quality 
sugar by re-boiling, three gallons of water being added to each nine 
gallons. No defecation with milk is adopted, nor is castor-seed 
solution added. The results attainable by this refining of 100 maunds 
of goor are given-

_cis. Value per maund. 

RB. A. P . 
•• 

1st class eM"i called "ras ka chini" 83 
15 

15 0 0 
800 2nd ditto ditto "doma chini" 

Residue, or molasses, after second boiling 
Refuse, U cane-trash, soot, mud, &C. 

80 0 8 0 
22 used for fuel. 

Total 100 

83. The contraat of the procedure and time of the small centri- . 
fugal, using U rab," and' of the Native refiners' process in using Co;! ... t with tur
U goor," or concrete, in the manufacture of these sugars is thus stated me. 

by Messrs. Thomson and Mylne49-

Ce1ttrifugal. 

1st day.-Purchase and storage of rab. 
lind to 9th.-Settling in nands. 
lOth.-Working off in "turbine. 

Total 10 days. 

Result, 45 per cent. turbine sugar obtain
ed, saleable at an average of RB. 10 
per maund. " 

o 

1st day.-Purchase and storage of goor. 
Imd" day.-Pounding, dissolving, defecat

ing, filtering and removin!: to coolers 
to crystaJlize. " 

8rd to 14th.-At rest. Settling. 
15th to 19th.-Transfer to other coolers 

for draining of molasses. 
20th to 28th.-Four applicatiolll! of siwar 

and removallj in sugar. 
28th to 45th-Gradual removal of bulk 

: of sugar in nand. • 

Total Ii months. 
Result, 88 per cent. No. 1 chini obtain

ed, saleable at RB. 14 per maund. 

~ 

84. It ltill probably be conceded that the Native proceSs is one 
involving enormous labour, is protracted and tedious; arid'hot over
cleanly, the sugar being so constantly in contact with the hands or 
feet of those refining it, whilst for result considerable iInpurities 

" must necessarily yet remain present in the sugar, despite the laborious Results of N.tive 
. processes described, the pr9portionate yield of actual sugar being piooe-. 
eventually, of course, still very small and the loss comparatively 
great. 

On the other hand, there are no doubt grave cast:, objections 
in. the Native mind, (more particularly, of course, in the case of 
Hindus and Sikhs), to the use of sugar, the decolorization of which 
has been attained by the present European method of straining 
through deep beds of a.nima.! charcoal for the eUrojD8,tion of these 

•• Prior to !.he in_uoti ... 01 !.he Beh_ MiIIlI this item alone gave 80 per oont. 

o' 'rh& information .. 10 the Sbababad p_ is maiDIj t.het oourtooualy collated awl. ~ by 
liIr.!.oUll Mylne~.t ,Juf!'lis.!1ur.'," " 
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and other impurities; 'Ot and it is from this cause that the sugar so 
prepared does not find the ready sale with Natives to whom the 
method. of ita preparation. is ~own, and that it w~uld otherwise in-, 
evitably realize, cleanly as 18 thIS system compared :wIth that of puri
fication by bullock's blood, &c., once in vogue. From such objections, 
of course, the centrifugal process is absolutely free, in itself a most 
important consideration wh~re it is desired to prepare .a class of su~ar 
suited in all respects to Native markets and consumption, and finding 
there the readiest lqcal sale; ~ 0 whilst the prices at which such product 
can be sold with a wide margin of profit (owing to its extremely 
simple and inexpensive method of preparation), with its closer re
semblance to the usual Native sugars to which consumers are accus
tomed, and from which many ordinary retail.purchasers would fail 
to distinguish it, are points all commending it to special and ~vour
able considera.tion. Nor it is unworthy of riote that no possible' 
I:isks are capable of being incurred in .manufacture luch as never 
cease to be present throughout the entire process of the more scientifio 
methods of relining, whilst the period it is necessary to' retain 

<the perishable material in hand is ve.ry materially re!iuced. 

85. Having now completed a description of the several systems, 
in force under the Native methods, of dealing with the various forms 
of the products of the cane juice in the extraction of sugar. it will 
be necessary to also briefly explain the processes followed by the 
European refineries in India, in order to allow of the formation of 
an impartial judgment upon the desirability or otherwise of preference 
being accorded to the latter methods of the more advanced and 
scientific ~ufacture of sugar . .. . 

. 86. The small centrifugal (or turbine), a separate note on which 
is attached (Appendix A). worked indllpendently of all other machin. 
ery, represents the result of an experiment, by certain gentlemen 
interQted in the subject, in endeavouring to obtain, at small cost,..s:n ~ 
impr<;>ved class pf sugar, suited to Native consum,ptio~, an~ ~ this ~t may 
be said to almost come between the two process~ Involvmg as it does 
the use of some little machinery such as is employed in what has been 
termed q,bove the fifth stage of the European refinery process, (viz., that 
of separating the crystals more or less completely from adhering mother 
liquor). It is, in fact, merely proceeding at once-to the separation of 
the crystals from the molasses with somewhat purer rab than that ordi
narily made use of by Natives, omltting all the preHroinary processes 
now adopted with refined sugars to separate out the pure sugar 
from the other bodies associated with it: There is thus in this simple 
process no solution or dissolving of the raw sugar, nor any cleansing 
such as that of the bag-filters, nor decolorization by mean~ of char
coal straineril or otherwise; the concentration in vacuum-pans for the 
full formation of the crystals being also omitted. , . 

• '1 Animal charooal (or char) is mads b'y haatin~ bones to redn ... for som. houro in oloeed v_I .. and 
then breaking the black. result8 mto gram. The action of the beat is to drive o1f 8ubstaotially 
all the hydrogen. oxygen and nitrogen, with some of the carban of the gelatinous part of the 
bones, leafiD.g the greater part of the bones behind intimately mingled with the phosphat. and 
carbonate of lime. In good char the constituents exist in about the following proportionl: 
Carbon (with trace of nitrogen) 12 per cent.; carbonate of lime '1'6; pbOBphate of lime auQ 
magnesia 79"; iron oxide 0'15; ~d,4I!1ulpha.te of lime, fluorine and traoeB 1'36=100'00. 

This mixture of ~roU5 rubstanoos possesses the power of ab~rbing some quaotity of aU the con· 
.,tituentB of a solution of raw sugar (inoluding sugar iteelf), &Ild of holding tbem more or lesJ 
1irmly, especially those subatanoea which i like the brown colouring matter, exhibit lOme tendency 
to paIlS into an inaoluble modification.-(S .. Art. Sugar Relining, oiled ....u.) 

•• This point is eopecially urged in respect to tho Meernt Sugar Mannfacturing Company whooe pn1O
pectus states that the object desired iJ: to place BUgar within reach of Native ,Purob.uen. manufao. 
.tured without the use of animal oharcoal or bODes, and to employ no- objectionable caste in the 
;lugar factory (p. 2). The U80 of animal charcoaJ is .pecially aJao .voided at NlIIll'1Iingunge
IShahabad WorD and at J ugdispur. by 11[...".. Thomoon and Alyln" . . 
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The. velocity at which the centrifugal is made to revolve 
impels the mass by centrifugal force against the perforated sides 
of the copper-wire cylinder (lined with perforated copper), thus 
throwing off the molasses, and gradually (when continued for two 
hours) leaving a whitened mass of partially refined sugar caked 
against the sides of the cylinder; a little gentle sprinkling with water 
takes place to assist the percolation by softening the adherent mass 
pressing against the cylinder sides. 

About ·45 per cent. of the rab made use of is recovered and 
retained in this form as raw sugar of 4he first qu~ty. The molasses 
exuded, and that previously taken from the surface of the "nands," 
in which it has been standing, is re-boiled and passed again through the 
centrifugal, when a further 15 per cent. of second quality sugar is reo 
covered, leaving still.however the large proportion of 40 per cent. of. 

'molAsse& insoluble with the appliances here alone made use of. 
«, jt> .<1< .. ..-

As the explanation afforded in the Appendix (B) on.this subject 
is very complete, however, no further details are here neces .... 
sary, and the refined' sugar of the European factory may now be 
dealt with. 

'87. It has been already stated that but two refineries were 
visited, the first that of Messrs. Carew and Company at Rosa, the 
second that of Messrs. Turner, Mol'rison and Company at Cossipore . 

. The for~er, .situate in th~ mi~t of a large ,?,n~-growin~ area. in 
Rohilkund,'1S enabled to acqUIre its raw material In the immediate Ent: reflneri ... at 
neighbourhood, though not to the entire extent required for .the mill and Cossi
consumption; on the other hand the latter, in the immediate vicinity pore, 

of Calcutta, is unable to obtain supplies of cane-juice, rab or goor 
jaggery, and has ceased to w-grk with other' than date ra~ sugars 
which are first worked up by the Native methods to Akra or ghore, 
or merely to a lower form of Nimchandi or Chandpore dulwa. 
m: addition to these, however, sugars termed Gurpatta and Santipore 
ghore are acqUired.' {j;. will be sufficient to dismiss them with a few 
words of explanation. 

The Akra or Akra dulwa has much of the liquid syrup already 
pressed out, the Ghore being a second-process sugar. 

Nimchandi is a sugat made in the same manner as "Akra," 
but not cleaned or pressed out so' far, whilst the Chandpore dulwa 
is a raw sugar, from which the molasses has been but very imperfectly 
and partially removed. • 
. The above are Chandpore sugars of the Jessore District, mainly of 
Kissengunge and its vicinity. 

. The II Gurpatta" sugars again are preparedin"a slightly different 
manner, and are acquired from the Nuddea District, ma.inly from 
Kishubpore and Santipore. . 

88. The treatment of the raw material by the refiners varies 
in no essential partimuars, whether the product is that of the cane q.r of 
the date-palm, it being merely dependent on the quality of the sugar 11: 
how long it shall remain in the first stage, that of dissolving :::.~t 
it in the .. blow ups," (until the solution shows a thickness of 
27° to 30· of Baume's hydrometer) before permitting it to 'iass 
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COI8ipore. 

into the filters. The more quickly it can be passed the better j but 
the lower the quality of the sugar the longer the time it will require 
for feculencies to coagulate. 

89. In the case of the Rosa Factory, all descriptions of Native 
. sugars are acquired. The goor being first in the market is, in doubt
ful SeaBons, largely purchased. Bab, however, is preferred, though 
" putri" is also taken, as well as raw sugar in its more adv;anced 
forms of preparation. In seasons in which the local prices of the 
raw material are high, or its supply insufficient, this is imported by 
rail from great distances, purchases having even been made during last 
year of raw sugars imported by sea from Penang in the Straits Settle
ments. 

90. In the case of the Cossipore Works, the ultimate residue 
of molasses is disposed of to an adjacent distillery, and is not 

,worked further 'on the premises, whilst at Rosa the distillery 
forms a most important branch of the work, supplying as it does a 
considerable'llOrtion of the rum required for consumption by the 

'European troops in India. Molasses being largely used by ,Natives 
for sweetmeats and with tobacco, it is also boiled or thickened up 
and exported to Central India and other markets for these purposes. 

91. To revert, however, to the refining of the sugar in the various 
processes adopted, and which are similar in all essential respects 
in both factories. 

The Cossipore Works having, on a previous occasion, been 
described, 5 1 those of Rosa are now more particularly reported on, 

92. • Pirst Btage.-The first stage is that of dissolving or meIt
ing the raw material in hot water, and is termed "blowing up" the 
sugar. • 

It is oonducted in large iron tanks, into which the raw material 
is thrown, and one half its weight of water added, the water having 
been previously treated with lime 5 g to neutralize the trace of acidity 
in the sugar. The dissolving is effectea by means of heat and agitation, 
and the scum of flocculent and insoluble matter driven to the 
surface is ~kjmmed off with flat ladles (perforated), the stirring gear 

First stage r E and strikers.in the blow-up keepinW the seething mass in constant 
pean refinfng. urQ- agitatiQn. Eight such "blow-ups' are in use at Rosa (each 4' by 6' 

diameter). They are heated by "open steam heating," i. e., the steam 
is injected directly into the liquid by perforated tube. "Close steam 
heating" is kept in closed copper tube coils within th& blow-up, and 
40es not pass through the liquid. 

The liquor is conStantly guaged by a Baume's hydrometer, and 
not until the proper temperature has l)een attained (varying from 
170° .to 214°F. in'different factories) is the liquid let off into the 
filters below for filtration. When the "thickness" is more or less 
than 27° to 30°, Raume 53 water or more raw ~terial respectively 

, are adcied. , ' 

The amount of heavier mechanical impurities and mucilage re
moved and dissolved at this stage is very large, and would, if not thus 
thrown off tlr softened, greatly impede the passage of the now liquid 

" In opeciaI .. porto oubmitted to Chief CommiMioner in lettA!re 26 and 116 of llay 1878 em Native 
and European proceooee of 8ugar.reliDing- by Major W. B. Birch. 

•• Great care is needed in the use of lime, 88 ita presence in aoess or in ipJuffioient quaotitiee renden 
the liquid acid or alka1ine. 

.. 28" Baum. is equal to l'US 'P. gr; lemperature, or near .. poooib1e 180". 
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matter through the filter cases which next farther attempt to 
cleanse it. 

93. Second stage.-The second stage.is that of passing the solu
tion through cotton bags to filter off and check the passage of the solid 
impurities. At Rosa there are some 16 "filter cases" to each blOW-lip -
pan. Beneath the blow-up pans an iron plate is placed, having holes 
perforated about 6" apart. Into these coarse hemp sheaths are fitted 
covering the filter bags of twilled cotton through which the liquor 

. passes for filtration into store tanks below, where it rests until it can 
be passed throngh the char cisterns of the next or third ~tage. The 
bags, about 2 feet in width and 5 in lengill, are drawn into the sheaths, 
which prevent any great expansion when filled with the liquor, and 
a. large filtering surface is thus attained with a minimum loss of 
space. The ends of the sheaths above are screwed into corresponding 
holes, and the solution, of which a warm temperature is still main
tained (ordinarily about 10· . below melting point 4t the blow-ups), 
slowly trickles down through these bags into the store- tanks above· 
alluded to. The time occupied is dependent on the quality'p{ the raw 

. material, a dry free sugar finding its way down rapidly, wlu1st lower· 
classes'of raw sugars filter very slowly. Constant renewal of the filter 
bags is always necessary, as these foul very rapidly, and special provi- Second stage. 
sion requires to be made for their cleansing and renewal on the spot. 
Nearly all solid matter is of course retained in these perpendicular 
bags, and the liquid is thus already considerably cleansed and purified 
befo1'll it reaches the third stage, both by the surface skimming and 
dissolving of the first, and the filtration of this second process now 
described; but, as may be repeated, no crystallization begins to be 
attempted until the fourth stage is reached, the first three preUminsry 
stages being merely those of the removal of impurities to assist the 
separation of the true sugar from the other bodies associated with it. 

94. Third stage.-The next stage is that of the decolorization 
of the saccharine solution, which is effected in enormous iron cylinders 
Qf great derth, filled with animal charcoal or bone black finely 
powdered. & 

The sugar liquor (i. e., the solution of raw sugar in water) 
in this state still however contains, besides the sugar colouring matters 
of various kinds, gummy and albuminous bodies and compounds of 
potash, soda and lime, with various organic and inorganic acids, all 
of which it is essential, as far as possible, to f'limina.te before the 
crystallization. Out of the sugar is attempted, owing to the pllwer of 
carbon in porous forms, to remove various substances from solution 

_and attach them to themselves; the removal of nearly all the colouring Third !lage. 
matter, and of a considerable proportion' of the remaining. impurities 
above enumerated, is thus capable of being effected by absorption in 
the passage of the solution throu~h these char filters, the depth of 
which varies from 15 to 40 feet. '65 

At Rosa Factory these cisterns are ten in number; and are 20 feet 
in depth, with a diameter of 4 feet, and are paintlld within with the 

•• fhooretioally, it is Mid the &maIler the grist the batter: but it must have .. suffioient BiJe to let 
the liq\lor pass through it within. seasonable time. .. 

The bMt size is said to be that whioh would pa8II through II Bieft of 20 meshes to the inoh but be 
detained by one of SO. The great advantaltM of thiB cbarooal are, it is said, ita freedo~ from 
eoluble 1la.1t8, aud from oonsiderable quantities of calcic sulphate or carbonate ~ whilst it bas suffi. 
cient density to nnk rapidly in the heaviest IUgar liquor, having at the 1IalIl8 time IJT8&t porosity 
~th6r wit.h IUch II degree of hardoess, that it will not 8Ulfe.r sensible deterioration from con! 
et-an~ handling and re.burning tor many yean. It may be re.bu.rnt 70 10 90 ti..me8 a year the 
average 1011 on eaoh revivification being only from 6 to 10 per cent. ' 

.1 Profeesor Haughton Gill-Animal charooal, when DeW, oonBista of carbon, calcic phosphate and 
C. oubon.te, with minute quantities of BOlDa oth8I' Bub8tanoe., J 
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best white paint, both. to sav~ the iron and to ensure ~he clean.1in~s 
of the still warm syrup m passmg through them. TheU' capacity 18 

of about 30 tons of .char. There is a large man-hole at the bottom 
to allow of the removal of the char spent. GO 

A range of these immense cisterns stands below the store pans, 
and the char having been filled in almost to the top, liquor is nm on 
until it commences to :find its way out at a tap at the bottom i the 
supply is then stopped, and that in the cisterns is allowed to stand at 
rest for a couple of hours to allow of the absorption by the char of 
the impurities already enumerated. Subsequently, the decolorized 
liquor is allowed slowly to nm off into tanks, from Which, again, the 
vacuum pans are fed. The feeding continues at the top, but as the 
most pure solution is that which has first passed the cistern, it is 
ordinarily separately dealt with. 

The cost of" cisterns is necessarily dependent upon the current 
'price of iron, and, whether cast or wrought iron, is adopted. Those of 
the Rosa,., Works (cast iron) above described are computed at the 
present price of iron as costing Rs. 6,000, i. e., Rs. 600 each. The 
solution is now deemed to have reached a stage and purity at which 
crystallization out may be safely attempted, and that process will be 
next described. 

95. Fourth Btage.-This stage, th~t of crystallization, is projJably 
the one requiring of all the most delicate skilful supervision, and the 
most unceasing care and attention. 

The concentration is effected by means of vacuum pans of hard 
copper, the vapour formed in which is condensed by jets of water, 
whilst the vacuum is maintained by means of an air pump, the 
extent of the vacuum averaging about 28 inches in a good pan. 

These pans are of various sizes, and cost in England from £50 
to £70 for the smaller sizes, up to some £3,000 for the larger. 
The general opinion seems now to be in favour of the outturn of the 
larger pans, though good results are unquestionably obtained with the 
smaller. 

The entire process 'consists in boiling off the water so as to cause 
some of the sugar to crystallize out, but owing to the removal of 
atmospheric pressure, this boiling is effected at a much lower tem
perature than would be needed in the open air. &7 A glass is provided 
in the vacuum pan through which the boiling of the liquor can be 
observed, and there is a small " proof-stick" which allows of the with
drawal at any time of some of the contents of the pan, in view to 
ascertaining by the degree of viscidity that the reduction of the 
proportion of water present has been sufficient to now allow the sugar 
to crystallize out. At this point it is "supersaturated" with sugar, 
and "only needs to be disturbed in an appropriate way to commence 
the deposit of sugarjn a solid form. This is effected by the drawing 
in of more of the original liquor with which the pan was supplied, 
and is termed" giving the pan a drink," and the process of drawing 
in further. supplies and evaporating off their water (as each time the 
contents cease to deposit more sugar) continues until the whole has 
the consistency desired for the class of sugar which it is eventually 

." At Coeeipore much larger ciotem. are now used, and 81D8I1 amwayo both oonvey away too opant 
char f?r revivification and feed tha cioterna witb fresb char, .. req1tired, this baing carried up 
by _lift • 

• , The liquor wiD be in run boil in the vacuum pan at • temperature 01 only 180' Ie 1W, thcugh 
220' Ie 2200 F. would be needed in the open air. . 
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destined to become, the only difference being in the size of grain 
desired, and the degree of "stoutness" it is wished mar be attained 
before it is "let down." Loaf and white crystals reqUIre a higher 
temperature (160°), whilst the lower material for yellow' sugars is 
worked at a reduced heat. 

It is not necessary, however, to follow further the descriptions of 
the manufacture of loaf sugar to the hot chamber, and sufficient has, 
it is thought, been said to explain the use of the vacuum pan at this 
stage £01.' all purposes of present considllra tion. . 

96. Fifth 8tage.-There remains but to describe the last stage
that of forcing out the remaining molasses by means of centrifugal 
drums driven at great velocity, varying from 600 to 1,200 revolutions 
per minute, the periphery travelling sometimcs at the rate of 100 
miles an hour. These centrifugul machines are vertical, open-topped 
drums, mounted on a spindle, and surrounded by a case, the walls 
being perforated, and the spindles connected withdl.'iving gear. 

The boiled mass, which has been kept stirred, passes on from the Fifth BIage. 
vacuum pan into these centrifugals, which are then made to rapidly 
revolve, the centrifugal force spreading and driving the mass evenly 
against the plll"colated sides, and causing the syrup to exude through 
the perforations, leaving the whitened crystals only in the drum. The 
revolutions are continued from 10 to 20 minutes, according to the 
description of sugar desired, the soft pale yellow sugars not being 
spun so dry as the whiter crystals. Some eight of these are in use at 
Rosa, of 2 feet 6 inches in diameter, but a very large stationary one is 
now being erected, siinila.r to those in use with exceptional success in 
Penang. The cost of the smaller size, with fittings, was estimated at 
Rs. 1,600 per pair. The whole of the Works, it may be mentioned, 
are conducted with three engines-one of 25 horse-power, one of 12, 
and one of 10. These work all air pumps, water-lifts, centrifugals 
and subsidiary machinery, and supply steam for pipes and all other 
necessary purposes. 

The cost of centrifugals has been elsewhere given in this Report 
in connection with the Shahabad (Nasramgunge) Company's Works. 

97. :Beyond this last stage there are of course further processes 
in which the collections of the syrup are re-boiled, and again pass 
through all the processes in a corrected form for the production of 
inferior classes of sugar, but to these it is not necessary to further 
refer. 

One important point, however, still req~ mention, and that is 
the revivification of the charcoal-an expensive portion of the work at 
any factory conducted on European systems. _ This requires to be washed 
and cleansed and removed to kilns to be re-burnt, where it is 
filled into vertical iron pipes at red heat, and the organio bodies 
absorbed from the sugar destroyed~ most important branoh of the ReviviJlcation of 
work. as it restores the primitive purifying powers of the char. charoool. 

98. Into the endless details of oostly machinery of buildings, 
whether for manufactdre or for storage, it has not been deemed 
necessary to enter, nor would time admit of sufficient enquiry being Coot of machinery 
made to justify the insertion of accurate particulars on this head, and plant. 
should such be desired, therefore further inv.estigation will be .un-
doubtedly needed. 
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CHAPTER V. 

GENERAL REMARKS AND OONCLUSIONS. 

99. This Report has been compiled from hurried notes and 
observations, and from information gathered during a recent short 
tour in India on other special duty, and which not only absorbed all 
leisure from its preparation, but, it is feared, in allowing of but very 
superficial personal examination may have prejudiced the value of 
the information so furnished in the possible presence of errors, to 

:, C' m 'I t" Ii f this which a fuller investigation might have precluded the admission. 
°R!'~o~t 0 Shonld such be observed, it is hoped that the facts above stated mny 

be deemed to afford some excuse for their appearance, the more so 
when it is considered that the subject treated is ene requiring a special 
knowledge and experience which is not vel-Y readily capable of being 
hastily acquired. 

No pretensions to originality are made, for necessarily a large 
portion of such a Report must consist of a. mere repetition of what 
has been better said by others of greater knowledge on the same 
subject, and must comprise excerpts and data furnished by and 
collated from other reports, its . chief value being, in fact, the very 
collation of any information and statistics that such authorities can 
provide in a form in which they may prove capable of utilization 
for the purposes to which this Report is designed. Its preparation 
at all would have probably been simply an impossibility, but for the 

Valuabl .... istanee courteous and valuable aid so kindly accorded by Messrs. T. Watson 
.... elv.d. and L. Mylne (of Messrs. Thomson and Mylne) of Beheea, by Mr. 

Increase or area. of 
cane. 

McAlister (of Messrs. Carew and Company), Rosa, and by lIessrs. 
Turner and Morrison (of that firm) in Calcutta. The greatest assist. 
ance was also kindly given by Mr. F. Wright, Director of Agriculture 
and Commerce in the N orth. West Provinces, which, with that above 
mentioned" it is desired here most cordially and gratefully to 
acknowledge. 

100. So far as the future increase of growth of the cane is 
concerned at Port Blair, it has been shewn that the conditions of 
geographical situation, the clinlate and rainfall, with a soil well 
adapted to such culture, all specially favour its encouragement at the 
Andamans. Should this point be conceded, it remains therefore but 
to be considered in what manner such fostering of the industry on 
the part of the Government could most judiciously be accorded. 

101. It is impossible to estimate with any closeness of accuracy 
the exact average present local consumption 68 of Native or other 
sugars in the Settlement; it is probably, however, very insignificant, 

Local consumptiono! for it has been ascertained that little or none has been imported, 
sugar and goor. except for Government purposes, in connection with the supply to 

troops and convicts; whilst there have been, on the other hand, from 
time to time, small exports of goor jaggery, although the area. yet 
under sugarcane cultivation is exceedingly small. The consumption 
'Of sugar and goor in the Commissariat Department for the past 
three years has been ascertained to be as follows, the sugar being 

~ & English ~l'Il8 Ri.ve the consumption of mgar and molasees in 1878 at 62tIb8~ per head of the 
population, !&king the latter.t 33,800.000 (or = 939,030 tons). 
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imported (with freight at Rs. 40 per ton), whilst the goor was locally 
purchased and manufactured : 

• 

1877-78 

1878-79 

1879-80 ... .. . •• 

Sugar. Goor. 

Th •• Th •• 

80,477 1,782 

143,627 22,485 

134,005 3,072 

The excessive issue of goor in 1878-79 was apparently due to a 
special cause, viz., the issue to convicts of goor and lime-juice on 
medical grounds. The annual average of the sugar consumption of 
the troops of the garrison is limited to some 9 to 10,OOOlbs. 
only, tne residue, therefore, representing the actual needs of free 
residents and others by whom it was purchased. . 

From these figures it is self-evident that, not only for the present, 
but for some years to come, there would not probably be an exces
sively large 10001 demand in the colony for sugar 59 in any form, 
and that in consequence, should its manufacture be increased, it 
would require to be so necessarily with a view to export and to find
ing for it a market elsewhere than in these islands, and this point 
should not be lost sight of in determining the form that the raw 
(or refined) material should ultimately take, having regard to the 
necessity for any exports hence being by sea in the close temperature 
of a vessel's hold for some period. 

102. Again, the area of land at present under sugar cultivation 
is infinitessimally small, and incapable of being taken into present 
consideration with regard to supplying any large machinery with 
sufficient raw material to keep it continuously at work, for which the Pr ... nt .r .. of cane 
entire extent of yet cleared land in the Settlements would probably unequal to supply 

not suffice; nor does the clearing of further forest land progress with large works. 

a rapidity which would favour the reasonable probability of any 
really considerably extended area being available for some years to 
come for this purpose. Any immediate acquisition of costly machin-
ery and appliances, therefore, would, it is suggested at present, be 
wholly premature, even were their ultimate purchase determined 
on in the remote future. 

103. The manufacture of sugar and the growth of the cane, 
then, being locally as yet quite in their iJ).fancy, it is essential to clearly 
recognize and accept this fact, and to confine any recommendations 
in respect to immediate action to a few practical suggestions based Ba.sisofrecommenda. 
upon and limited by this consideration. lions. 

104. First, then with regard to the growth of the cane. The ques
tion of the temporary present remission of any extra charges upon the 
rent of cane land might with advantage, it is thought, be re-consid.cred. _ 
It is true that by the rec~nt land settlement. of 1~79 the necessity Temporary reduction 
for an enormous reducbon of the rents preVIously unposed on sugar- in renl5 of land, 

cane lands was clearly .admitted and recognized. Such reduction 
having been in fact from Rs. 40-8 per acre for valley land, and 
Rs. 38-4 for hill land, to a uniform rental of Rs. 9 per acreuponland,of 
either class (being still an excess charge, however, over present rentals 
of land for ordinary crops, equivalent to Rs. 4-8 per acre in the case 

II The R~rea above oited give Dot quite 96 tons in 1877·78, with about 640 tons in the following 
y<'flI' • .. tid not quite 60 toll8 in Im·HO. Goor would oontinue to be locally manufaoturvd uuder &Dl 
ciroUlllIItonces, and tho GovernmOllI noedll .... ordinarily but omall, 
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of valley and Its. 6-12 per acre in that of hill land 59). Even yet, 
therefore 'it win be observed that in the case of valley land the rent 
is exactly doubled to the cultivator who grows cane, whilst to the 
tenant of hill (or admittedly inferior land, as it is -ordinarily charged 
half valley rl,lnts) it is quadrupled. If even yet such rates are 
prohibitory to a certain extent, there would appear reason to assume 
that the long-continued imposition of the higher terms named mny 
have seriously prejudiced and hampered in years past the growth of 
this industry to no inconsiderable degree. . 

In the North-West Provinces the rents appear to average from 
. Rs. 7-8 to Rs. 13 per annum during cane growth only, whilst in 

Shahabad the average was quoted at Rs. 10, the rates on the J ugdispur 
estate varying from Rs. 6-8 to Rs. 7 per bigah (equal to Rs. 8-12-9 to 
Rs. 11-4 per acre) according to quality of soil and facilities for irriga
tion. These, however, include Government and legalized cesses (viz., 
half an anna per rupee for road and public works cesses, and half an 
anna per rupee for putwarees or kanoongo's naig or fee, altogether 
one anna per rupee). 

In other parts of Shababad the rates are somewhat lower, except 
where the zemindars have invested capital in wells or reservoirs and 
in subsidiary irrigation channels in connection with the canals. 

Sufficient has been said, however, on this .subject to direct atten
tion to it. It !nay be doubted whether with the ratooning practised 
locally, and with regard to any question of exhaustion of the soil, the 
causes which exist in India for an enhanced rate on this class of crop 
have 19cal existence. 

105. Under the first head of recommendations, also, would come 
the introduction of improved seed into the islands, after full enquiry 
in the Straits Settlements, or other localities having similar conditions 
of soil, rainfall and temperature, as to that best suited for local adop
tion, judging from practical experience of its growth and the value, 
description and yield of its outturn. 

106. On the second point, that of the. expression of the cane 
juice, it is suggested that the present local requirements in Beheea 
Mills !night he ascertained, having regard to the annual crop requir
ing to be pressed; that several should then be purchased and lent to 
the cultivators (or the cane might be pressed for them free), that they 
may learn their uses and value. That trained men should, however, 
be obtained from Beheea to start them, in order that no mistakes !nay 
occur in the commencement, which might in so s!nall a place at once 
prejudice local opinion against them. If sold later to cultivators, the 
price might be permitted to be made recoverable by instalments 
from: them with some small interest to recoup the Government 
against loss. 

lit TTid4 Gazetu of India Noti8.cation No. 162, Home, Revenue an~ A¢eulturnl Department 
dated Simla, 9th July 1879, under Andaman and Nicobor Islando J£eguJation, 1876. ' 

The looal bigah being only equivalent to lrd 01 an acre, i. muoh smaller than the Shahabad bigub of 
Atbs, and the calculatioIl8 of compariBon must ueceesarily be made in acres. The ordinary renta at 
Port Blair were then fixed .t :n.. 1·8 per biguh (=:a.. +-8 per BCre) lor flat valley land, and 
~2 atma8 per hi gab (= Re. 2-4 per acre) for undulu.ting ground or -hill land, the extra. chargea 
unposed for the growth of sugarcane being reduced to Ra. 1-8 per bigah for vaUey and RI. M 
for hill plots. Pre~ously. rented land under sugarcane was charged for at the rate of BB ..... 8 per 
aere (renlal), and hill land, at 12 annal! only (vid4 Settlement Order No. 1087, dated 10th March 
1~7.3); but the sugarcane fee waa :B.s. 12 per bigah, = Re. 86 per acre, in addition to Buch rental, 
g'lVlDg B.s. 4()..8 ,,?d Ra. 38-4 respectively per acre. In January 1879 only the fee was reduced 
to lIB. 10 per blgah, = Bo. 30 per acre, the gross payment being thence Bo. 34-8 and Bo. 31.' 
respeotively per acre until the settlemenl above quoted. 
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107. A few prizes might also be given annually for the purest 
and best native sugars produced in the forms in which it was most Prizes. 

desired to encourage its production for future export. 

Communication might also be opened for the cultivators with Communications 

markets and. refineries in India, their samples being forwarded, and ::'?k::~n 
prices obtained thereon, whilst special reduction in export rates for 
such cargoes should be endeavoured to be stipulated for at the close Reduced export 

of the present contract (or,if possible, secured during its con. f""gpta. 

tinuance·60). .. 
108. Under the third head, that of the preparation of raw 

sugars, to which equally some of the preceding remarks apply, the 
Government might contract to purchase in the local markets all Purchase 01 local 

coming up to a prescribed standard to the extent of local wants, pre. produ.e. 

viously ascertained, at a rate not below that now paid for the imported 
product, plus freight. Further, a few small hand centrifugals might 
be purchased and be lent or disposed of to the cultivators, after in. Purchase of centri. 

struction in their use, in the same manner as is suggested in respect fugaJs. 

to the Beheea Mills. 

109. Such encouragements as above indicated, with any others 
which may suggest themselves on this report, or otherwise, would,no 
doubt prove of very great ultimate advantage and value, both in If devel~pment lefl 

extending the area of cane cultivation, and in improving, the quantity to N.tives. 

and quality of the product, if it be determined to leave the matter 
altogether in the hands of the cultivators themselves. 

110. On the other hand, if it be deemed expedient for Govern. 
ment to intervene, and, whilst permitting the ryots to grow the crop 
(with the encouragement above indicated), to undertake the dealing If undertaken by 
with its yield in all or any subsequent stages, from the expression of Gi>vernment. 

the juice, even up to the refining· of the sugar, a wholly different 
course would necessarily require to be pursued, determined by the 
exact product which it was desired to attain. 

111.' Experiments might be'made in the purchase of the cane, 
and its expression in the Beheea Mills, and the working up of the 
juice into raw sugars in small hand centrifugats en the plan adopted 
at Jittoura, Shahabad, and which is fully explained in Appendix: B, B h M'IIs 
it being desirable to ascertain how this form of .sugar would stand eoe':'trifug;ls 

sea transport. Some other small machines, costing about B.s. 1,000 or' 

complete, suited to small growers, are said to be now very extensively 

"0 No exports will probably ever be capable of being made from the Andamans whilst pr~uee con
tinues weighted in competition with other markete by absolutely prohibitory freights of 
Re. 40 PM' to. to Calcutta. and Re. 20 per ton to Rangoon (the distances being 800 and 890 
milee only respeotively). The oha.rgee from the NicobM'8 Settlements are even higher~ being 
Bo. 60 .nd BM. 80 per ton to Caloul1a .nd Rangoon respeotive1y. • 

How detrimental bu proba.bly been the policy in this respect may be inferred when it is stated that the 
large steamer' Sa/tH'G n of the British India Steam Navigation Comp&ny (of 1,300 tow, gross 
t()nna~), BUbllidiled by the Government. and 008ting in fnot nea.rly two and a half lakhs 
1100uu11y, now frequently rn.akea her pnsso.gea monthly to and from Re.ngoon, and on return to 
CalcuUa without OOI1veying a lingle ton of oa.rgo, whether Government or private, upon 
her trips. 

The .. teo",. 0.. ....... 1 _go ... Ig h.ve heen reduced by • recent contract t<> BM. 80 per ton 
outwa.rdl (from Calcutta to Port Blair), and Rs. 15 per ton inwards, and the cultivators would 
thUl benefit by Government exporting produoe for them to Calcutta to the extent of no less 
thlLD R.. 26 pfIf' rot. &t present contruot rates. A ~empOf'arg II special rate" for ghoor has" 
however, recenUy, on Major Birch's urgent persona.l representatioDB, been couft.eously oonoeded 
by M ....... Mackinnon, Maokellllie (sinoe June 1680) of BM. J per h.gohead, = BM. 8 per ton <each 
bo~head being taken II weighing 6OOlbs. (net), or " as representing a. gross weight of 
l,lWOlbe. 

Hampered with Re. 40·8 per acre of land rent, and Rs. 40 per ton of export freight, no rapid 
de,:ol,opment of local resouroea in. sugar trade oould. it is suggested, very reuona.bly have beeD 
anliColpated. 

an!1 
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Small Penang ...... adopted by su.,<?8.r colonists in Penang and the Straits (more particular. 
chin... ly Chinese) with great pecuniary success, and fuller information 

should undoubtedly be obtained in respect to them.eo 

112. As the area of sugarcane and the raw material available 
increased. were the experiment successful, large centrifugals driven 
by capstan power by prisoners' labour might advantageously be 

Larger oenlrilugal introduced, or, if preferred, It "coneretor," the use of which has . 
with cal,stan. been already explained, might be acquired and set up in a cenh-al 

convenient spot at a large mill, the canes being pressed, and the juice 
.. Co~ .... tor," with or immediately run over the "concretor" as expressed, and hardened 

;f.hout centnfu· at once into convenient export form, there being thus no loss in mo. 
. lasses. Or the concretor and centrifugals might be worked together 

should later experiments j)lStify this course. . 

Establishment 01 
local European 
refinery. 

113. Not, it is thought, until this at least has been fully tried, 
nor until the extent of the' growth of cane has so increased as to 
compel attention being again specially given to this branch of the 
subject for more pressing considerations of expediency in dealing 
with far larger quantities of the raw materials than now exist, :will 
the question of locally "refining" the sugar by the more scientific 
European methods and appliances of costly machinery need to be 
discussed. . 

With the above suggestions, therefore, this report is now respect. 
fully submitted for the consideration of the Government. 

PORT BLAIR; J 
The 18th September 1880. . 

W. B. BIRCH, Major, 

On special duty:,. 

GO Samples of the BUgar they produoed were examined, wbioh were of excellent quality. These Mr. 
McAlister, of Messrs. Carew and Companr.. Rosa, had recently received with much valuable io .. 
fonnati .. respecting Penang (!rom the visIt of • member of • large.ugar firm 01 that Settlement). 
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APPENDIX A. 

lfote by M ... ". T"otll8o# and Mytne 0# XurbiM SU!lar. 

'We received the small turbine which is at work here in 1875, and 
used it each season only experimentally. Owing to its sma.Il size, and to the fact 
that we were not sure of getting paying prices for turbine sugars, We did not pass 
all the yearly outturn through it. •• 

But having latterly found that .. clelm turbine sugar can find a market in 
the North-Western Provinces at from B.s. 9 to B.s. 11 per maundforlst quality, and 
B.s. 7 to B.s. 8 for 2nd quality, we have passed all the syrups through the turbine, 
sma.U as it is, confining our operations within the limits of its capacity. 

_The prices obtained for these sugars have been as under-

• 1878, 1st quality 
1879, ditto 
1880, ditto 

Rs. 
... 14 

11 
•. , 10 

2nd quality 
ditto 
ditto 

B.s • 

••. 10}1I e r b a z a r 
.•• 8 maund, 82 
.•• 7 llis. 

2. On working our ryots' ra£b through the turbine, we sool1 found the evil 
effects of unfiltered juice. The sugar turned out was full of impurities, splinters 
of cane trash, leavce and mud, all of which gave it a dirty appearance •. Even a 
rough filtering through coarse cloth did not remove all the objectionable foreign 
matter. As these impurities a.fI'ected the price by B.s. 1-8 to Rs. 2 per Calcutt. 
lUaund, it was necessary to induce the ryots to oontract for clean rllAb, and to 
agree to our supervising the filtration of juice at their domestic factories. The 
objeot~en was at once raised, that by filtering the juice there would be a loss of 
weight to the detriment of the ryot. From their point of view, this objection 
seemed quite reasonable. . 

.We met it by suggesting that the average loss in weight per boiling should 
be Garefully found by .. series of trials. To this end triale were made. Simultane
ous boilinge were made of like qualities of juice from identical fields, one pan 
being supplied with the ordinary nnfiltered juice, and the other with very thoroughly 
filtered juice passed through .. double fold of cou,ntry cloth placed over .. filter 
box,with iI bottom of very tine brass wire gauze (see sketch 3). 

The filtered juice while evaporating was also thoroughly skimmed twice, to 
remove a heavy dirty film or scnm; while the unfiltered juice remained entirely 
unskimmed according to cnstom. With this double cleansing the loss in weight 
over a number of cases (repeated periodically afterwards to suit unbelieving ryow) 
was DB follows: 

ImptWO Bug .... 

1. Boiling (15. gallons) 1 gav. =In puooa do. 
{ 

15 kutoba ..... 

unfiltered JW(J8 j =31lba. 

1. Boilin~ (15 gaIIo .. ) 1 
_lUe Juioe thoroughly gave 
llltorod . 

CZ-Bugar. 

{ 
1IS1 kutoba ...... 

=14tpuooodo. 
=29t Ib8, 

I"'1"'" R..a~ • 

... } or if .... porated. PIT kutoba ... ,.. 
0.. less and 011 a s!ow=161 'Pu,ooa. do. 
... lire =3Sl lb •• 

'''lor if boilBd 
... for raib I 

=251 kutoba ...... 
=15! pu .... do. 
=3lt Ib .. 

So that, though there was a loss in making clean goor as compared with unfiltered 
goor, and clean raab as compared with unfiltered raab, yet, owing to a less and .. 
slOwel' evaporation and a looser grain, raAb was comparatively heavier than goor, 
10 that eleatl ratilJ weighed out as heavy as dirty !loor. 

• s. Our ryots were apparently still eceptioal, probably because the whole 
proposal was novel and an innova.tion upon established custom. 

Couvinced against their wish on the question of weight, they then objected 
to the trouble involved, &0. 
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AIl we were particularly anxious to make a beginning. an inducement had to be 
olfered. Riz .• that we .would pay for olean ~b at the rate of 1 kutcha ""er (=10 
chittacks) per rupee less than ?nrrent bazar pnces for uncleaned goor. That is. if 
ordinary goor or ra.ib was selling at 18 seers kutch&, we agreed to pay at 17 acers 
per rupee. This increased price amounted to about 4 annas -per pUCCB bazar maund 
of 821Os. 

We have since -heard that the ryota were more than eatisfied that nWb is 
heavier per bigha than goor. and that the increased price more than paid them 
for any extra labour in filtcring or oth~r i~convenience. .This being the .... e. we 
believe 2 annas per maund extra will Induce last year 8 men to supply the clean 
article next season. 

4. To make. sure of getting a clean and good rMb we engaged two special 
men (Rajpoots) from a village in the vicinity noted for its production of rwib to 
superintend filteration an~ evaporation. and carry out any improvements that might 
occur to us. It was at fust arranged that every boiling (6 or 6 pe .. day). in each 
contracting ryot's boilipg house. should be, of /lltered ~uice. and this continued for 
some days. Presently. requests were made for penmssioB to have two unfiltered 
boilings per day and the remainder filtered. The reason for this was not at first 
disclosed. But the request. was granted and we were afterwards informed that the 
ryote were 'both to lose anl"skimmings or impurities. The filtered boilings took 
place first. skimmings and Impurities being carefully stored away and afterwards • 
added to the unfiltered boilings towards the close of the day. 

In reply to an expression of surprise at such a proceeding. the men answered' 
that they were ready to supply clean goor to the native petty trader if he would 
pay for a cleaner article, otherwise it would not suit them to filter at all for 
selling locally •. ' 

5. We insisted upon our two unported rwib makers attending very closely to 
the filteration of the juice and to the fumigation 'Of the earthen "ghurrahs" into 
which the juice was run from the press. Before using the "ghurrah" it was 
washed out with water. allowed to drain dry, then inverted over a lighted sulphur 
match stuck into the ground or into a perforated board. A stock of these matches 
was specially prepared for the purpose and made over, to the ralib boilers. The 
fumigation of these porous earthen vessels is. we consider, of first importance in 
preventing fermentation of the juice., We have observed that the juice in an 
nnfumigated ghurrah ferments and' froths over, while in a fumigated vessel 
Bcarcely a bubble' is seen. The difference in the onttom is also very marked. 
Native earthen "eBsels being porOIlB; mere washing with water will not 8I1ffice. The 
action of sulphur fumes upon the fermenting matter which clogs the )lores arrests. 
if not entirely prevents; for' the tinIe being, any deteriorating change m 5he juice. 

6. Ghurrahs being cleansed and fumigated. juice is collected in them. The 
filter No.1 (see sketch 2) fitted to the ghurrahs, prevents coarser impurities from 
passing. ' 

AIl soon as three out of five ghnrrahs are full, the juice is ponred through filter 
No, 2 (sketch 3) into th& pan. (4) which bas been placed over the furnace, (5) a slow 
fire fed with cane leaves is then applied. AIl evaporation goes on. the remaining 
ghurrahs are added. The rest of the process bas been before described in answer 
to question No. 17. 

7. As soon as a boiling is ready, the contents are poured into a "nlid" 8I1nk 
into the ground under cover of the ryot's shed (sketch 6). The extract gradually 
cools and crystallizes. Every third day the factory cart brings in what is ready. 
The ryot accompani~t, bas his stuff weighed in his presence, and takes a receipt 
or cash for it as he may prefer. 

For carting the stuff, a deal or mangoe wood chest, seeured against leaking and 
placed on the cart, answers admirably. For large quantities, a conple of barrels 
suspended or otherwise attached to the axle of an ordinary bullock cart would 
suffice. ' 

• 
8. Arrived at the fuctory the rnab is stored in rows'of nllds (sketch 6) sunk 

into the ground or built up in sun-dl!ied bricks. 

After the lapse of some'days the grainy and more solid part of the rwib settles 
at the bottom of the nlids, while treacle to the depth of, 1 to 2 inches covers the 
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BW'lace. Preliminary to cbarging the turbine, the npper layer of treacle is removed, 
snfficient nab is taken out, uniformly broken up between the fingers to prevent 
lumping and then put into the turbine. 

Each cbarge for the .maIl band-turbine is 20 seers (40 Ilis). The time taken 
to throw off the molasses being two hours .. In one day of 12 hours six cbarges are 
worked repres~nting only three maunds of ra4b per day .. 

The amount of the resulting sugar is 45 per cent. of the raab used, including 
the surfare molasses spoken of before. The molasses or syrup thrown oft from 
the centrifugal tuns into a vessel and is collected till three maunds accumulate to be 
te-boiled together with the surface molasses in1;o second quality ra4b. This may be 
done either in a native sballow pnn or in a series of three continuous pnns placed on 
one·furnace as in the West Indies. 

The amount of SlIgar obtained !rom. this. boiling depends entirely upon 
technical .kiI1 and experience.. The utmost we have been able to gain with the 
aid of native boilers has been of second turbine sugar . .15 per cent. on the first 
t"'b as received from the ryots. 

- Th,is Dlak~tt"outiurn_from 100 maunds ryot's ra4b-

ValOlod pet maund • 
• Rs. As. Rs .. As. , 

First quality 'lUgar, 45 per cent. 9 0 to 10 0 

Second do. 15 do. 7 0 
" 7 8 

Molasses, 40 do. l 0 " 1 8 

With good techhical experience the amount of both might reach 65 per cent. 
or 70 per cent. In starting any large undertaking, experienced men would have 
to be employed. 

The 40 per cent. of molasses is disposed of locally wit" 80m. difficulty at ratss 
varying from Re. 1 to :B.s. 1-8. 

The small band:turbine cost in England £22=Rs. 220, to which· add· 50 per 
cent. for exchange, freight, landing and other cbarges=Rs. 330. . . 

Tho makers are Messrs. ManloVJl, Alliott and Company, of Nottingham, 
England, and 45, Rue D. Elbeuf-Rouen, France. _ ... 

Their speciality is sngar machinery; they describe· the turbine as "A 22. 
inch hand centrifugal Bugar machine, having cylinder made of copper wire lined 
with perforated copper." 

We regret not having an exact plan or drawing of the centrifugal machine, 
jmt a 'iOugh sketch is given, showing the machine set up and ready for working. 
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A~PENDIX B. 

Eztmct from" til. 8ugar_ Magaei;"",ptWli&1led 6!1 1hllBl!I!. GALT AND COHPAlIT, 
of Manclle8ter, No. 181, rol. 12, dated tlu ht "~"6I880. 

USB 01' THE CO:t{CBETOlI. POB 1dAKINQ SUGAR. 

THE belief appears -to be prevalent that the ooncretor is'only applicable 'to the 
manufacture of· "c~ncrete': 8,,~ar. ~is i. not. the case, ~ it may with equal 
adva.ntage be nsed m co"""",:e.on WIt" tA. centrifugal mac/lOIre for tlte production 
qf yellow to fine clJ'Unter-Bugar8, or in connection with the vacuwn-pan for making 
the'finest class of v&CUwn-pan sugars. 

lst metlloa.-Use of ~e concretor alone to make "concrete" sugar. When 
this is the object to be attam~,the manufactnrer. proceede as follows: 

The cane i~ crnshe~,. and·the juice clarified, or defecated; in tlie usual way. 
Mter the defecation the JWce passe. on to the" tray'! of the concretor. Here it 
is concentrated up to about 30° to 88° Bawne, at which aensity it passe. into the 
"revolving cylinder", also forming a pertion of the apparatds. The interior of, 
this cylinder is full of spiral-blades. As the cylinder revolves these spiral-blades 
take up the concentrated juice, or syrup, and expose a yery large surfaee of it to 
the action of a current of hot air drawn through the cylinder by a fan whicH forms 
part of the machine. The evaporation in this. cylinder i. conducted entirely by 
means of hot air, the consequence being that,' though the evaporation proceeds 
rapidly, the temperature of the juice, or syrnp, is kept low i indeed, on entering 
the cylinder the temperatnre of the syrup at once falls to about .the temperatnre 
at which it would be boiled in a viwuwn-pan. . , 

, . 
In this cylinder the syrup is concentrated to such a point that, on being'dis

charged from it and allowed. to ~oQI, ,it becomes. qulte hard, and u at once ready 
for sale or shipment to any distance. 

In working the concretor in this way 110 molaB8 •• wAahv8'r is made, but for 
every gallon of juice at 10io Baume' supplie(l to the apparatus it yields two pounds 
of raw sugar (or" concrete") pi a quality varying according to the quality of the 
cane-juice from which it was made. . ' 

The advantages of this method: of using the concretor are,-

(I)-The' 8maltne88 of th. outlay required' for the manufacture of a given 
quantity of cane. . 

(2).-EcolI/!my in ldotw. 

(3)-Largely increaBeil qutmtity of lugM from a given qnantity of juice. 

(4)-Abolition of distillery, charcoal..filters, centrifugal" machine, molasses, 
tanks, &C. . . 

Its edvantage is that, though very much' more sugar is obtained by this 
process from a given quantity of cane-juice than by any other system of manu .. 
facture \lbatev~r, yet this . sugar does not realize so high a price per ton as vacuwn. 
pan sugar. 

It is for the p1a:nter to. decide, multiplying the quantity of sugar produoed by 
the price he can obtain for it, and taking into acconnt reduced inj;erest on capital, 
in coriBequence of the comparative cheapness of the machinery needed for making 
,/ concrete" sugar, and also reduced coste of manufactnre, through economy in 
labour and fuel, whether it might not pay him better to make the larger quantity 
of low~priced eugar, rather than the smaller quantity of higlb.-priced

f 
sugar. 

The inventor and the manufacturers of the concretor believe that, unless 
there be a demand for counter or vacuwn-pan sugar for local consumption, or other 
exceptional circumstances, it will pay the planter tl'etter to maklrthe large quantity 
of "concrete" sugar rather than the smaller quantj,t.1' of higher-priced sugar. 

Th ... ooncretora are obto.inable of ~ Manlove, A.\liott \ld Com~7. N ottingbam, Englancl. 

II. D'II.-IIome, BeY •• Arri. Dept. _No. m-le.lo.al-1QO. 
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Sm~ 
l)Un the hoDour io 51I1bmii the Xineot«otn Annual Report of the 

_\rri!'IIltm'!ll Branch of this ~nt, prepart'd ift aeeord&nre with the 
CIII'dsnI «.ntaiDEd i1I letter No.. 92-29a-5. dated the 20th Js.nuuy 190-2, from 
the GOT~ oflDdia, &-v_ aDd Agricg.1.ture Ik-partment. 

CRAPTER L 

PREFA.TORY. 

2. I ~r.. m charge throughou~ the year. The flinDS at Burdwan, 
I.\wnraoII.. Sripur. Sibpur a.nd Gouripnr and tbe Rewreh Btatioa at Dalsin".co-h. 
i!f'r&i ~ inspected. I eccoII"p8Djeoi His Honour the Lienten&nt-GOTI'rBOl' to 
I--. at;eD.x..:i ~ ... of the Bengal Silk Committee aDd Bihar Indigo Pla.nterB' 
l"""';"':;i-' ~ lienal :::a-;tl,:;-ries _d attended the Son;pl1l' 
_.1 RaJJlIl,,'"III" am.. I IIl;o ri:it.ed poag, and fbured thro-arh the Jute
.c:=~ distl"ieta. I ..... OIl lou for 1M days, in every month e10ept May >lnd 
~. but mCI!¢ of my ~ ..... OCC'U.pied in inspt'dion of settlements. 

Mr. Dt-beondra Xath 1oI00kerji YII8 Aesi.,u+ ~ throogbout the year. 
&.. ..... Giri.;/a. Chmader Dat.t Wall my PerSODal Assistrmt on the ~"l'icu.lturaI side 
~p to 2(ith Au.., ...... 1903., -..-baa he ..... relievi.'d by l1.r. Nitya Gopal Mukerji. 
T1em:pert stat[ of the DepartmeDt md-aded also fOolll' tr&Tel~ OV'e!'6eeI'S. 

:t "I be Phipps' ~'-"Iicult-.ral hstitute at Pusr. baa been opened by the 
GOTermnent of. lidia .during the past year, the bI1i.l~ ... are mmE'l' construe

-ti<lII and t,"'~ Una is bein!t _J. 0Ilt. 
b February ffis H.:mour the Lieutenant-Govemw accompanied by the 

,,$DlII'II of the ReoveDIHI Depi'lbidlt of this Govemment nsited Pusa and 
4iist--a wia Kr_ llallisoa u.. relatiOlDll let._ the Institute and the 
Agrit"Ui'taml ~ of Beugal. The IWJtitl.rte will include a Reieareh 
tlt&tioa, JIll ~ fazm, Jill A."..ncrutm'&l Colle{;e and a Cattle-bleeding 
hna. b .. u clt.cided 10 cl~ the ~<"8l A",erieultursl College at Sil>pur as 
iI '>OJI ti the Cul'~ at Pa. _ opeDed aDd to tnmier the students to the Pusa 
C':;e~ The t~ F_ at Pas ill intended primvily b tho, 
btmNrt ci &ng&l. The YeteriDary Offieer ill clw-ge..-ill be fO!' all ptIlposEs of 
.:iisci;ilint' &lid _trot unM the Direct<r oi the In..-tiurta, bat the Superintendent, 
Ci",» '-t'teriury Dt>p&rt:ment,~....J,..-ill &elet-t the herd, BUpenUe feeding, 
l~, ett.., aDoiI .-ill ebOOIIe the yotng mock for dilltribv1io.n.. The ~r 
vi A,,"T1<'IIlture, Bengal. and the Depaty Director, 1rhea appointed, Till be pe~ 
Dlm-t4 _ n.-it the lDstitute -m- time to time &rut to 1IIle"'geS experiments 
fIolhi ... bjedi b..-rch. Ia &mamment ord.!r No.. 26tiSA.,,<>ri. of lOth Aa.,"'1IS 
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1903, paragraphs 8 and 9, the ~neral lines for the development of the 
Department in Bengal have been lwd down :-

"It has been pointed out tha~ for the preoeut. the work before ~h~ ,Agrioultural Depart
ment is research to be combiued m due oourse Wlth the demonstration of reeuUs. Proposals 
for the eatablishmEl';'t of a Research station ~ Be~ with an Agrioultm-al Co~ege anll 
0188888 attaohed to It, are now under the oonaideration of the Government of India. This 
station if sanotioned, should, in futllre, form the nuoleus of all research work, and the Deputy 
Directc:r should keel;> in constant touoh with it and utilise the results obtained by it as much aa 
possible. Jtound this oentre should be gronped the Divisional experimental farms, situated 10 
as to best fit in with the prevailing agrioultural oharacteristics of each Division, manned by 
minor experts trained at the Researoh ;nation, and oonducted on the striotest possible soien
tifio principles. From research work the Department should prooeed to demonstration: the 
only way to teach the oultivator is to prove to him in practice the finanoialsuperiority of the 
methods which are reoommended. When the Department, therefore, has anything to teach, it 
must demonstrate its knowledge on farms attaohed to experimental farms or lin farms situated 
in Government or Wards' estates. These again must be supervised by trained agrioulturists, 
and muet be inspected by District Agrioultural Inapeotore, who may, perhaps, oombine with 
their duties of inspection, agrioultural and crop enquiries, and the collection of agricultural 
etatistics. 

"By adopting BOOh a soheme as this, by working patiently up to it, and by keeping it 
sufficiently elastio to meet unexpected demands as they arise, it is believed that the Depart
ment would gradually be able to eil'eot many practical reforms in present agrioultural 
methods, improve tbe aoonraoy of crop returns and statistics, and create a valuable agenoy 
whioh would be of aesistanoe in times of agrioultural depreaaion. Suoh a soheme conld be 
developed either slowly or rapidly, so that it could be prooeeded with a8 funds permitted. 
Provided that a firm foundation is obtained in accurate expert knowledge at the Reeearoh 
station referred to, and that eaoh experimental station is properly equipped and carefully 
managed from the first, the Department can wait patiently for results and for the gradual 
development of methods of demonstration." 

4. The post of Deputy Director of Agriculture has not yet been sandioned. 
Governmtlnt has, however, opened a divisional farm at Cuttack during the year 
to demonstrate the value of irrigation and to carry out the experiments 
suggested by the Irrigation Commission. A programme for irrigation experi
ments in all the farms has been drawn up in consultation with Mr. Mollison 
and the Chief Engineer. Sanction has also been given to the acquisition of land 
for one divisional farm every year for the future. 
. The Board of Revenue is now considering proposals for allotment from 
its improvement grant for Government, and, perbaps, for Wards' estates, to the 
upkeep of District demonstration farms in which the exreriments made at the 
divisional farms. will be tested and adapted to .suit loca conditions. This por
tion of the scheme of development must necessarily proceed slowly for waut of 
expert officers to placE!' in charge of the farms. The Inspector-General of 
Agriculture hasi however, already taken two young men from Bengal for train
ing as field men on Rs. 30-50 for two years, and may be induced to tnke 
more if they will come without pay. Some four or five agricultural scholars 
also qualify every year at the Sibpur .College, but Bengal does not yet possess 
an expert staff strong enough to form a training school for agricultural tutors, 
and it will be some time before PUlia produces a sufficient number of experts 
for that purpo~e. I may add, however, that I have received several inquiries 
for the Pusa College ,rospectus. In any proposals which mey be made fer 
increasing thll cadre 0 Sub-Deputy Collectors, I trust that the Travelling' 
overseers and Agricultural students will find a place. By this means students 
will be attracted and in the course of time a section of the Subordinate 
Executive Service may be graded according to merit or seniority in the service 
of the AgJ.icultural Department_ An offer of a scholarship to Pusa for the best 
student !it ~he Dumrao~ .school has been already made .by the Rani, and no 
doubt D~nct Boards wIll come forward to support prOm18lng boys who hlive 
attended agricultural classes in their own districts. 

Pending sanction of the post of Deputy Director, it is not possible to submit 
I(definite proposals for his head-quarters. It is necessary to have the Deputy 

(
' Director in close touch with an influential and puolic-.pirited Association 
) interested in A griculture and for many reasons he should be stationed Close 
~to Calcutta. The Inspector-General of Agriculture, however, advises that the 
neighbourhood of Calcutta is not suitable for the farm which it is so necessary to 
have in close association with the Deputy Director, and further suggesta that 
for suoh a farm facility for irrigation is a Bin, ga' non. For this reason he 
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advises a site close to the Sone Canals and having lands commanded by it. 
The Chief Engineer has been consulted and warmly welcomes the suggestion 
and promises every facility. A site will be provisionally selected in July. 
The subject of Agricultural Education is noticed in chapter IV of the report. 

CHAPTER II. 

SCIENTIFIO AND NATIONAL ENQUIRY UNDER IMPERIAL CONTROL. 

5. Sugarcall6 discaBc.--In NovenH'>er last, Dr. E. J. Butler, M.B., F.L.S. 
Cryptogamic Botanist to the Government of India, l'isited the Burdwan and 
Dumraon farms in connection with the investigation of sugarcane diseases in 
:Bengal and furnished the report which is reproduced in eztensl) in Appendix V. 

6. DioBcarea (gama ).-As the result of investigations on the subject of 
yams, the Officiating Reporter on Economic Products has issued a note giving 

. the scientifio and vernacular names of all the yams known in :Bengal and Assam 
with their di8tribut~on as far as ascertained. His request for further specimens 
and information has been circulated to the District Officers. 

7. (Jallection of article8far th8 Indian Museum and tlte Imperial Institute, 
London.-During the year under report a lew specimens of various economic 
products, such as, (1) AmarantuB 'piMSUB, (2) Holarrhena anteclgB8ntirica, 
(3) Melia azacliraclita, (4) 8gmp7ocoB racemosa, (5) Rheum _di, &c., were 
coilected by this Department through its travelling overseers for the Imperial 
Institute, London. -

8. Deterioration of "uts·fibl" • ...:..Considerable progress in the enquiry was 
made during the year. According to the opinion expressed by the I:!ecretary, 
Calcutta Baled Jute Association, the question presents three different aspects. 
Either the alleged deterioration mar be accounted for br. impoverished seed, 
or by drumming the jute in an lmproperly dried condItion, or by fraudulent 
adulteration with water. For the first two causes the raiyat is to blame, and 
for the third the middleman. TAe third indeed is most serious, as the result 
is a deterioration of Itrength, colour Bnll glOM of the fibre. The Department 
was fortunate in obtaining the help of several eXllert officers. The Inspector. 
General of Agriculture, the Supenntendent of the Royal Botanic _ Garden, 
Sibpur, the Reporter on Economic Products* and the Agricultural Chemist 
have all given valuable advice. The experir;ilental wOJ:k was conducted at 
the Burdwan farm, and also at Fa.ri.dpur and Jalpaiguri. Samples of fibreil 
and of water in which the jute was retted were sent to the Agricultural 
Chemist for analysis, and opinions of jute experts taken as- to the quality 
and market price of the fibres grown under different conditions as to 
variety, soil, manuring and steeping. The results of 13 yetJ.rs' experiments 
'has established the fact that the Burdwan farm seleoted seed generally 
gives the best results, and that the (Jorchoru8 cap8ularis yields a. better 
fibre than (JorcharuB olitoriuB. The highest yields were I obtained at the 
Burdwan farm from three Dacca varieties, viz., kafla (2,560 lbs. of fibre per 
acre), a1nidhlllar (2,540 lbs.) and belgac.\i (2,520Ibs). Serajgo.nj d6/lj(Jul jute, 
which ranks highest in point of quality, yielded only 2,020 Ibs. per acre, while 
the farm selected Serajganj dS8wa' yielded 2,480 Ibs. The v/l.riety experiments 
are being repeated this year at the above places, and also at Rangpur and 
Gouripur (Mymensingh). 

With regard to fraudulent watering or excessive moisture, very careful 
inquiries were condtlcted by Messrs. N. G. and D. N. Mukerji at various 
jute centres as well as in Calcutta. The illlluiries elicited by the Messrs. 
Mukerji show that hm!lBcopicity depends upon eertain conditions of temper
aturs. It is suggested that any bale found to contain an abnormal percenta"'e 
of water ma:y be rejected or be bought at a lower price. It was also sugge~d 
by the A~soClat~ons that legislation in the form o~ the BOlilbay Act !or cottou 
adulteration mIght be adopted; Another suggestIon was that notices under 
Government order be fixed up at the principal jute marts, to the effect that 
drums containing an abnormal percentSJre of water would be confiscated and 
the owners. prosecl1~ed. This means legislation and puttin~lower in the .hands 
of the pollee. It IB reported, however, that one firm dl put up' notices at 
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its Diarkets in which it declared its intention of not buying wet jute, and for 
a lime, in the belief that the notice was issued by Government, watered jute was 
not brought for sale. . . . . .. 

As regards drumminO' in wet conditlOn, r81yats wdl be lDVlted to see 
the drumming of the fibre "'grow!" in the e~perimental centres and ~ill in due 
course be shown a list of the prices at which these fibres are valued In Calcutta, 
80 that they ID.I.\.y compare the prices which they obtain. Very often, however, 
the middleman is guilty of the fraud.. . 

Major D. Prain, I.M.S., .has suggestE:d tbH.t 10 ~h,! course. of Rteepmg and 
retting coolies of the distnct! from which the varieties are Imported should be 
brought down to handle their own varieties, as local coolies do not get equally 
good results from such as they a~e unfamiliar with.. Dr.~, .W. Leather has also 

\suggested for inquiry whether climate or geographical pOSitIOn rather than the 
\:haracter of the soil affects the strength of the jute fihre. Certainly the trade 
~la88ification favours this view. .. . 

A special report on the subJect Will be submitted to Government. 
9. Jute j()1"ecast.-T n connection .with the jute forecast it is to be noted 

that an earnest attempt is being ma~e by .th,! deputation .of two travelling 
overseers during April and Mar to the lute dlstfl~ts to ascert81n the actual area 
under cultivation. The prehminary forecast IS to be postponed till 7th to 
15th July and no attempt to ascertain the outturn in bales is to be made. 
The om18sion should avert a certain amount of the speoulation which has 
hitherto followed its issue. • 

10.. Cotton Cultivation.-Since the disorganisation of the cotton markets of 
\ the world planters in Bihar and others have applied for seed of superior kinds. 

Arrangements were made last year for importing a small quantity of Egyptian, 
Broaoh and Goghari ootton seeds. These were distributed among planters and 
others. The Department is indebted to the Inspector-General of Agriculture in 
India for the keen interest he has been taking in the development of the cotton. 
growing industry of Bihar, and for the large quantities of seed he has distributed 
during the past and present year. He has alRo cultivated cotton according to the 
Gujsrati methods with the help of trained cattle, lOt Shah pur U ndi and Dalsingh
serai in the Darbhanga district and at Arrowah in the Chapra district. Major 
D. Prain, I.M,S., has also given great assistance in the study of the botanical 
character. of the plant,s grown at the Dumraon and Sripur Experimental FarDlB. 

~he result obtained from the seeds distributed by the Department last year 
/:;,as, on the whole, discouraging. Experiments were conducted by the Sub
divisional Officers of Gopalganj, and Barh, the Superintendent Hazaribagh 
Reformatory School, t.he Superintendent of the Cossipur Practical Institution, 
the District Engineer of Rangpur and some indigo·planters. It is satisfactory 
to learn that at Barh the raiyats are much impressed with the improved 
varieties. It must be added, however, that the seeds, especially frow Bombay, 
were alll'eceived late, and the scanty rainfall in July was also a cause of 
failure. Some very fine boles of Garo Hill cotton were grown at Rangpur. 

Early arrangements have been made this year for the distrihution of a very 
large quantity of Egyptian, Sea Island Americ!ln and South Indian cotton 
seeds. The Inspector-General of Agriculture has promised to send five pairs 
of trained Gujrati bullocks and, expert cotton cultivators to help the Bihar 
planters and our Dumraon and Sripur farms in sowing and cultivation. 

More hopeful results are also expected from the wider cultivation of 
t4e Dacca tree cottons and otbers found close to temples from which the 
slcred thread is made. SOllie of these fine cottons are still used for textile 
purposes in Dacca. During the past yesrthe travelling overseers 01 
this Department made a collection of seed from such trees from several districts, 
and these are being distributed at present, with instructions regarding method 
of cultivation. . . 

ll; Crude Saltpetre as" a mall urI for Bice and Irrigated Wheat.-The 
Inspector-General of Agriculture in India requested this Department in 
March 1903 to ar'ange for a series of experiments for demonstrating. the 
value of crude saltpetre as a manure for rice and irrigated wheat in the different 
districts of this Province. The Collectors of Nadia, Faridpur, Mymensingh, 
Cl.ittagong, Burdwan, Shahabad, Saran, the 24.Pargana8, the Deputy Commis
~ioper of. Jalpaiguri and the Subdivisional Offioer of Barh helped to conduct 
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these experiments and tbe travelling overseers of this Departme~ to 
advise the raiyats at the time of application of the manure. The saltpetre used 
was of 60 per cent. purity and was supplied by the Inspector·General. TjJf 
quantity distributed was. about 150 maunds. 'fhe experiments were mostly 
conducted in raiyats' fields, manllred and unm&lluTed side by side. The results 
obtained were conflicting, better produce by the use of saltpetre being obtained' 
only in a few cases, e.g., in Faridpur 6 maunds more per acre of rice and in 
Katwa mur(h'!"!~1.Jj~cent. lar~outturn of igig,!:ted wheat. The results 
snow that 8syet saltpetre cannot be reeoroweriaea as a \Juitable manure for the 
rice crqp in Bengal but will be tried more extenpively this year both for rice 
and for irrigated wheat. 

12. Irrigation ExperimentB.-A valuable report by lIr. N. G. Mukerji on 
crop-cutting- experiments in the irrigated area (It the Eden canals has been 
published by the Public Works Department. Inquiries have been m'ade also as 
to the sufficiency of water-rates in the areas irrigated· by the Midaapore, Sone 
and Eden canals. A recommendation for increase of occupier's rate in respect 
of all the three canals has been made. Under the orders of the Government 
of India, a farm has been acquired close to Cuttack to demonstrate the value 
of irrigation, and a scheme of experiments 9ased on the recommendation of 
the Irrigation Commission has been drawn up in consultation with·the Inspector
Gllnersl of Agriculture' and the Chief Engineer. The experiments wil1 be 
carried out in the Cuttack, Dum,raon and Burdwan farms. 

13. Bengal Veterinarg Department-Cattle Breeding.-The Annual Report 
of the Civil Veterinary Department,' Bengal, will be separately submitted to Gov
ernment. The only cattle-breeding farm at present is at Sripur in the Hatwa 
Raj estate under. the Court of Wards, but a farm is about to be started at PU!lll. 
Proposals have also been submitted for acclimatization depOts at Sripur, Pusa, 
Belgachia and other centres. The Queensland Ayrshire herd has been 
distributed to Bettiah, Bankipore, and Sripur. The Inspector-General, Civil 
Veterinary Department, has specified a local type of cattle for the Sripur herd, 
and the policy of the Department is now to. improve this type, and not to 
admit crosses with the Hissar, Montgomery and other heavier breeds. 

14. A sum of Rs. 2,500 was again sanctioned by the Government of India 
R for the award of prizes at cattle fairs and should have 

Suri Fair. a4~ been distributed as noted in the margin. The total 
Santrab.ri 180 sum, actually aw,arded, was only Rs. 1,592-14,6 
~i::Jbig ~:~ because cattle, trUe to type and conforming with 
Son.pur 240 the strict conditions, were not exhibited in sufficient 
~lhJra ~:g number. TElIl silver medals were received from the 
"86gBni 180 In~pector-General of the Civil Veterinary Depart-
Beltiah I~g ment, India, of which eight were awarded at the 
~:~:h;:~ ~tO fonowing fairs :-Suri 2, Kalimpong 1, Sitamarhi 2, 

Total 
"'"-- Sonepur 1 and Raj nagar 2. The Rafiganj and 

... 2.600 Barahpur fairs were not held this year on account 
of the (;utbreak of plague, and the contributions 

'made to these fairs have since been refunded. The money prizes at . the 
Rajnagar Fair, for the Bachour bulls, which are reI nulliua, have this yew." '" 
been given to a local manager for feeding and rearing young buolls. 

The Superintendent, Civil Veterinary Department, Bellj'al, has made pro. 
posals, w bich I have submitted to the Inspector-General, for 'this grant to be 
distributed in well known breeding centres to actual breeders. , 
. 15. The Veterinarg College.-The College at Belgachia is growing in 
popularity, and the new admissions are far in excess of the accommodation. 
Government has Banctioned Rs. 1,50,000 for extension of the premises. The 
success of the students in the final examinations was very creditable, but t.hey 
are not sufficient. to fill the vacant posts. District Boards and Municipalities 
might take more interest in the Veterinary dispensaries. These flourish best 
where the District Officer takes interest in the work, such Is Mr. J. G. Cumming 
and Mr. E; V. Levinge take in Patna and Muzaffarpur respectively. Inoculation 
against rinderpest has been very successful in many districts and particularly in 
Noakhali. 
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CHAPTER Ill. 
SCIENTIFIO ANl> LOOAL ENQUIRY UNDER PROVINOIAL DIRECTION. 

The Go,tnlmenl Ezperimtmlal Farml. 
1. SIBPUB FARM. 

16. Government actually owns three farms-Sibpur, Chittagong and 
Cuttack. Of these, tbe oldest is Sibpur, established in 18111. Generally the 
season was unfavourable. 

(a) Manure ezperimenl were,. as in I?reviou~ years, c~n~ucted witl.lout 
analysis. The crops chosen were nce, ordlll8ry lute and 1I1018CIIB canna6lnu8, 

sugarcane, cabbages, potatoes and country peas. 
The results may be summarised as follows :-

• Rice. 
--

GUIll I'Ba AtBB 1.- S TDA. W PB. I.CaB Uf-

Manure per acre. , I ,. I 1903. 1903. 1901. 1903. IIW2. 1S111. 

# 

lb •• lb •. lb,. . lb •. lbl •. lb •. 

10 maunds cutor .. oake 1,640 1.'16 1,142 2,644 2,827 2162 
Ii maunds saltpetre ... 1,106 1,330 1,~76 1.11241 3,Ml I 1,6ul 

Unmanured ... / Average 1,279 lb •• Average 2.~8 lb •. 

The average value of the increased yield of the plots manured with castor. 
cake over the un manured is about R8. 12 per acre but the 10 maunds castor· 
cake costs Rs. 24. The reluctance of cultivators to use manur.es for rice, 
except when they are available at almost no cost, is therefore easily under
stood. 

Jute. 
1903. 1902. 

M de. srs. M de. are. 
Manured ... 11 111 18 30 
Unmanured 5 .37i 16 10 

Mesta-pat (HibiscUB cannabin .. ,). 

1901. 
Mils. ara. 

21 0 I Outturn per 
19 201 acre. 

Mds. srs. . 
Manured ... ... ... 12 251 Outturn per acre 
Unmanured ...... 11 10 in 19011 only. 

The latter crop sbould be further ~xperimented with. It is said to stand 
drought better tban jute and its fibre commands It higher price. In the cage 
of 8ugarca", cattle· dung applied at the rate of 300 maunds per acre gave the 
best result. The cabbage experiment was It failure owing' to the heavy rainfall 
last October. In the case . of pOlatoe8, castor-cake applied a.t the rate of. 20 
maunds per acre gave the best result. Peas showed the best result froUl an 
a pplication of 20 maunds of lime per acre. 

(b) Ezpefl'mentl in methods of cultivation. 
Jute.-Thick and thin .owing. 

1901. I 190? 
I 

1903. 

Qnantity of •• ed per a.,Te. XBMIoBEI. 

\luttum per acre.IOuttnrn per acre·IOnttol'D, per acre. 
-

7 lb •. ... . .. 1 ,so. ... .., Tbe outturn i8 expressed 
7~ .. ... ... .. . 1,436 1,423 in lbo. of fibre. 
9 .. ... . .. 1,844 ... .. . 

10 .. ... ... ... 

I 
... 

I 
],482 

12 .. .- .. ' • 1,742 M. 
121 .. ... ... ... 1,436 '" 

The quantity used by the raiyats, i .•. , 9 Ibs. per acre, or about one and s 
half seers per bighs, is the right quantity to BOW. 
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(b) Sugarcane.-Methods of pJanting-

(i) Bengal. I (iii) Poona. 
(ii) Bihar. (iv) West Indian. 

The last gave the best results both this year and last year and seems to 
show that sufficient space for the canes should be left and that in Lower 
Bengal they are grown too thick. 

AU8 paddg.-lfr. N. G. lfukerji made a discovery that the seed of the 
shoots coming up after the first cutting are highly drought-resisting and 
prolific. Two years' experiments hate corrobora~ed this fact. 

The figures actually obtained were:-
OuUura of ~D per acre. ,. 

1808-1906. JDOI.lOO3. 

Mds. Srs. Mds. Srs. 
Central Provinces fine IJIIB, seed of 1st outting, transplanted 

Ditto, do. 2nd do., do. 
Ditto, do. 1st du., broadoasted 

8 30 18 0 
11 12i 22 0 
Failed. Failed. 

Ditto, do. 2nd do., do. ... 6 12! 15 10 
Peshwari, SWdti, do. 1st do., do. . 

Ditto, do. 2nd do., transplanted 
... Not grown. Failed. ... Ditto .20 5 

The value of the discovery for this Province is obvious, and the 
experiment will now be taken up by the other farms that its utility may be 
tested under different conditions of soil and climate. 

(c) Vari8ty e:cpsrimmtB.-(Jorckoru8 cap8ularis gave a larger produce than 
(JorchoruB oliforiu8, Java cane yielded a heavier crop than either Bamsara, Khari, 
or Chittagong Pamai. 'fhe Java cane cuttings were kindly supplied by 
Mr. E. R. Osgood, Superintendent of the Cossipore Sugar Works. 

A large variety of crops is also' grown at this farm in small patches for 
demonstration to students of the Agricultural 'classes of the Civil Engineer-
ing College. • 

Cd) The only new implement tried at this farm during the year WIIS 

Hauser's grain clelLner and winnower, which was purchased at a cost of 
Rs. 250. The Agricultural Lecturer reports very'highly on its merits. 

(2) Tile (JhittagOfl[J .Farm. 

17. Four va.rieties of sugarcane, three "arieties of paddy, BlInn hemp, 
two varieties of arkar, maize, two varieties of cotton, brinjals, patal (Trichosan
thes dioica), potatoes, wheat, oats, onion, oabbages· and cauliflowers, turnips, 
peas (English and country), radishes and mustard were grown in the farm 
during the year nnder report. Of these, only patal and cabbages and cauli
flowers may be said to have been successful. They found a ready market in 

. the town of Chittagong and yielded a good profit. The introduction of the 
patal orop is recognised as a benefit by the people and its cultivation is being 
locally taken up by cultivators and others. Plantains, pine.apples, 1ichies 
and other fruit trees were planted and are doing well. The receipts of 
the farm during the year amounted to Rs. 1,060-11-3 as compared 
with Rs. 1,223-7·9 in the preceding year. 'Excluding Rs. 1,045.12·8 for land 
acquisition charges, the cost has been Re. 5,668-15·6 during the year. Mr. Luson, 
Officiating Commissioner of the Chittagong Division, who visited the farm lately, 
bas reported nnfavourably on the working of the farm and I shall hold an 
enquiry next month. 

(3) f'M (Jullack Farm., 

18. An agricultural Carm was started at Cuttack at the end of the year 
to carry out th~ 8 uggestions of tile Indian Irrigation. Commission. 

FARMS .UNDER W AI1.DS' ESTATES. • 

(1) Sripur Farm, Hathllla Raj Ellate. 

19. This farm 9118 etablished silt years ago, and it has been under the 
direct charge of Mr. N. N. Banerjie, M.R • .LC., for the last three yelD'll, during 
which period it has been developed chie1ly as a cattle-breeding farm. During 
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the year under report 33 acres were under experimental crops, 557 acres under 
fodder crops for the use of the cattle, and 90 acr~ under pasture. . 

The followin~ crops were succellBful :-M!IlZe, Jaunpur; Jowar, N11wa, 
Local, Impee; Sugarcane, Khan; PotMo, Amragachi (patua); Sweet potato, 
New Jersey. 

Foreign varieties of sweet potatoes are much sought after for seed by the 
local cultivators. Soy.bean~ and tobac~o were not successful. 

BIZoB.-The silageexperlments ofthl.s far~ are of a very hopeful ~haracter. 
Both cut and entire fodder grasses are pltted m kutcha and pucca Plts. One 
pit with entire stalks has been opened after three months and the silage is being 
eaten with relish by the cattle. 

A change of policy with regard to cll-ttle breeding was introduced 
during the year, under theJl.dvice of the Civil Veterinary Dep~ment. T.he 
original idea of improving t.he local breed of cattle by Cr?8s1Og the?! wlth 
Huperior up-country and fore1gn breeds, was abandoned and 1t was declded to 
improve the local hreed by continuous selection, good feeding and proper housing. 
The l\Iontg~mery breed O! .cattle from. the Punjab is, however, .still ~e~ng 
maintained 10 the farm wlth very satlsfactory result as to. their milking 
quality and is highly admired by the. native cultivators ?f the estate and by 
European planters of th~ distnct. One bull ?alf, one h~lfer and one co~.calf 
of the Queensland Ayrshire breed are also s81d to be d010g well. Breeding of 
buffaloes snd goats is also carried on in the farm. 

Unfortunately the farm bungalow was destroyed by fire last December, 
and the dairy machines were either destroyed. or damaged on this occasion. 

Of the agricultural implements used and found beneficial may be men
tioned .the following:-The Sibpur plough, Howard's cotton D plo.ugh (sup
plied by Messrs. T. E. Thomson & Co. for Rs. 40), the bakhar,. a muze huller 
supplied by Messrs. T. E. Thomson & Co. for Rs. 100, and an iron seed-bin 
made locally.at a cost of RI. 13. 

• (9) The Tikari Bomg Farm. 
20. The Home Farm was managed by a graduate of the Saidapet 

College who unfortunately died last March. The total area of the. farm· is 
about 30. acres, out of which 15 acres are cultivated, 4 acres occupied by sites 
of buildings and roads, and the rest is pasture land. The land under cultivation 
is divided into 14 plots. some of them were manured with cowdung, some with 
cowdung and night-soil, and some left )lnmanured. Coriander, mustard, peas, 
maize, sugarcane, tobacco, white ~m, linseed and oats were cultivated during 
the year. Maize, sugarcane and tobacco yielded satisfactory results. The 
dairy attached to the farm contains 7 she-buffaloes which were in milk for the 
first six months. Of the eleven calves of these animals, seven are kept in the' 
mufnssal and four in the farm. The working of the dairy was satisfactory. 

After ascertaining that the present proprietor will not keep on the farm on 
his assuming charge of the estate, the Board have ordered the closing of 
the Tikari Home Farm after the 31st MlI.l"ch 1904. 

PRIVATE FARMS WORKED UNDER THE CONTROL OF THIS D.EPARTMENT. 

(1) lJurdwan Farm. . 
21. Area.-31 acres, of which about one-b.alf was under experiment, the 

other half being under roads, buildings, water-channels and non-experimental 
cultivation. 

RainjaZl-53'78 inches. The normal rainfall is 55 inches. 
L Manure ezperimenta.-The scheme was generally to apply a definite 

quantity of nitrogen per acre in various forms. The amount of manure per 
acre was determined by the percentage of nitrogen ascertained by analysis. 

(a) Par/du.-Three sets of manure experiments were continued with this 
. crop. In the first set, which has been going on since 1891-92, the quantities 
of the different manlll"es are applied empirically, i.e., without any reference to 
their. composition. In the second series (started in 1897-98) the scheme is 
to apply 50 lbs. of nitrogen per acre. In the third series the effects of green 
manuring verBU8 cowdung are being investigated. This series was started in 
1895-96 with jute only ploughed in for green manuring. Two plots under 
8U1I11 hem'p (CroUilaria JUlicia) and dhaincha (Se8ballia aculeatll) have been added 
to the senes. 
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The most important results obtained during the year under report are 
shown in the table below :-

• OuttUrD of QDhuak .. COlt of 
SeriGl. Quantity of edgrainl: Profit; per-acre. manuring. Raw.no. 

manure. acre in I . 

Rs. A. Rs. A. 
lot aenes Bonemeal 3 maunds I 4,298 112 0 7 8 Uniformly 

(amounts of SoJ.tpetre 80 seers bighu' result. 
manure BonemeoJ. 6 maunda 4,116 78 12 9 0 
empiriooJ.ly Do. 3 

" 
a,850 76 4 4 8 

aho.-en). Cowdung 100 " 1l~30 79 0 4 0 
Do. 60 

" 
2,950 60 13 2 0 

Unmanured 1,483 8 8 AYerageof 
three plota. 

.2nd series ... BonemeoJ. 10 
" I 3,545 48 ·18 29 12 Ditto. (50 lbs. SoJ.tpetre 3 
" nitrogen BonemeoJ. 10 " 3,916 73 6 14 8 { so Ibll. nitrogen. 

per aore). Saltpetre 71 " ~,120 22 0 38 11 iu the manure. 

3rd series. Jute ploughed in 3,125 63 4 5 11 } Co.1 of e.t;;;; 
(g;een man- Sunn hemp " 2,611 38 0 7 14 labour fat" 

Dhainoha " 2,975 50 14 5 11 ,reeD ma.Qur~ 
unng .,.,.'UB log. 
oowdung). Cowdung 00 maimda 2,481 37 5 2 0 

Unmanured 1,789 18 8 ... 
It appears that a IlIrge quantity of saltpetre applied to paddy does not 

give a correspondingly high outturn. This corroborates last year's experience. 
It is remarkable that green manuring gave better results than cowdung. l 
This experiment may be useful to raiyats where cowdung is scarce. The plot . 
green manured with Jute was, as mentioned above, an old plot and hence pro
bably gave the best result, but . dhaincha is almost an ideal plant for the purpose. 

(6) Juts.-Scheme 30 lhs. nitrogen per acre:-
Quantity of IllADur. 

per acre. 

Oowdung 65 maunda 
Oastor-cake Iii " 
BonemeoJ. 10 " 
Bouemeal Ii " 
S..Itpetre 2i " 
No manure 

".} 
". ... 

Outtum of fibre 
per aore iBlba. 

2,733 
2,506 
2,117 
2.238 
2,022 

I 

N.t proSt per ...... 
Rs. A. 
57 10 
35 6 
·7 5 
10 4 
16 8 

Cod 01 
manuring • 

Rs. A. 
2 3 

10 10 
15 0 

19 6 

(c) Sugarca1l6.-Scheme 150 Ibs. nitrogen per acre:-
A mixture of bonemeal and saltpeiregave the highest outturn of gur per 

acre (6,56! lhs.), castor-cake proved better than rape-cake (6,180 and 5,664 lbs, 
of gu" respectively). Castor-cake or rape-cake with cowdung or saltpetre gave 
a slightly higher outtum than when used alone. Cowdung by itself gave the 
lowest outturn (4,746 lhs, of gur). 

(d) PotatoB8.-(Scheme 100 lbs. nitrogen per acre.) One hundred and 
eighty maunds of the farm pitted dung was found on analysis to be equivalent 
to, so far as nitrogen . went, nearly 300 maunds of cattle manure bought of 
the raiyats. Yet the farm manure ga.ve a higher yield than the raiyats' 
manure, showing that the nitrogen in the former was in a more readily available 
form than in the latte!', As in the previous year the addition of saltpetre to 
the oil-cakes or bone made very little difference. Castor· cake by itself again 
gave the highest outturo. . 

The green manuring experiment was continued with and without the addi
tion of other manures. The plant chosen for green manuring was dliainclia 
(BeaoanirJ aculeala). The following results were obtained :-

Green manuring alone ... 
Ditto and oowdung, .90 maunda 
Ditto "castor-cake 12 " 
Ditto .. bonemeoJ. 10 " 

... 

Ontturn. 

Mda. 
'" 136 

197 
173 
166 

II.-Ezperimenl' in Method, of Cultivation.-{a) PaddV.-Thick broadcast 
sowing of seed (60 lbe. per aore) gave an outturn of 1,641Ibs. against 2,0161bs 
obtained from thin SOWlDg (30 fbs, per acre). • 
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In the spacing experiments in transplanting paddy seeQlinge the following 
results were obtained:- • 

Di .... DCe aPl'.t in punting 
... dliDgo ,each ... y~ 

00""", .f ~ por Net l'fOfit 
acre in lbi. ~ per .ore • 

Bs. A. 

6- ••• 2,016 19 :<I 
9- (usual way with local raiyats) •.. 2;394 33 4 
12- •• , •• , ••• 2,954 47 4 

In both the above experiments the crop was manured with cowdung (92 
maunds containing 50 Ibs. of nitrogen per acre). 

(6) In 8ugllrCQn6 (1) the Bengal system, (2) the Paona system, and, (3) the 
trench system lately adoped by some of the Bihar planters gave about equal 
results. 

(c) The planting of whole tubers IIII!'UI cut sets for pot.alj>e8 showed that the 
outturns were almost directly proportional to the quantities of sets or whole 
tubers planted per acre.. " . • . 

(d) The spacing experlDlent with Jute gave conflicting results. The experl'
ment will be repeated. 

III.-ExperimentB with new crop8 and new lIarieties of existing cropa.
(0) Seven varietiea of rice were compared with the following results:-

Names of nrietielof rice. Outtum. Net profit. 

Ibs. lla. A. 
l'eshwar ... 861 27 7 
Amba mohor of Bombay ... 2,030 22 7 
Sukhavel ditto ... 2,219 .'12 14 
Kamod ditto ... ... 2,359 32 10 
Balam of Bengal... 1,855 28 7 
Badshabhog ditto ... 2,366 46 14 
Dadkhani ditto ... 2,240 43 3 

(6) Forty-five different races of jute gathered from the most important jute 
districts of Bengal were grown side by side. No definite conclusions can he 
formed except that the Burdwan selected seed did very well. 

The Board of Scienti6c Advice, including Mr. Burkill Mr. lIollison and 
Major Prain, I.M.S., are enquiring into the subject of cross fertilization. 

(0) Five different varieties of polatos8 were tried as in the previous year. 
Patna .and Nainital agai!ll gave the best outtums (223 maunds and 226 maunds 
respectively). The failures were Bettiah and Colgong. 

It is proposed to open here next year· a manure and selected seed and 
implement dep6t. . 

(2) DUTJlraOll ExperimestaZ Farm. 

22. Area-SO acres, of which 22 a(,'res were under experimental culti
vation. 

The monsoon was very late in breaking and the seedlings of winter rice 
could not be transplanted till the beginning of August. 

l.-.Manure ezperiment8.~AB at Burdwan the scheme was to supply a 
definite quantity of nitrogen for eacll crop in different forms. Samples of 
the ~arious manures were in every: instance analysed by the Agricultural 
Chemist to the Government of India before they were applied to the crops. 

(a) Rice.-40 lhe. nitrogen per acre. cattle-dung alone and a mixture 
of cattfe-dung andcastor·cake gave very nearly the same result (2,150 and 2,100 
Ibs. of grain per acre respectively). Saltpetre gave very much the same 
outturn as in the previous year (J,810 Ihs. against 1,820 Ths.). The unmanured 
plot gave only 1,000 Ibs. The apparent anomaly of the ashes of cowdung 
giving as good a. result as the whole dung was again repeated during the year 
under report. 

(b) .WNiat.-40 lbs. nitrogen per acre. Poudrette again gave the highest 
outturn (I,515 lbs: per acre) as in the _ previous year. Castor-cake an~ rape
cake came next WIth 1,400 and ],375 lha. per acre. Green manuring With 8unn 
hemp proved superior (955 lbs) to that with indigo, /tultM and mung. 

(0) Sli9arcolU.-150 lhs. nitrogen per acre. 'I.'he crop was seriously 
damaged by white-ants and cane-borers so that the outtum8 of the different 
plots were not comparable. 

Il.-Experiment' in method, oj cultivation.-Kkari sugarcane was planted 
(ae at Burdwan) according to three different systems, e.g. (1) the local system, 
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p) the trench system of the Bihar planters, and (3) the Poona system. 
The outturn of t:llakri or hard gu,. in the three systems were 2,865, 3,405~ aad 
3,600 Ibs. per acre. 

III.-Ezperimmt. filii" new "rilie. of ero.(l8.-{ II) Rice.-Three Bomba,. 
varieties were compared with three local varieties with the following result:

Ibs. 
Knmode (Bombay) 
Sukhavel ( " ) 
Srikole ( " I 
Mahamj_ (looal) 
Shelea (It) 
Bataspheni ( " ) 

... ... ... 
... 

• ... 
••• 

1,270 per aore-. 
... l,6liO " 
... 1,220 " 

2,000 '" 
... 1,400 .. 

1,210 " 

(0) Suga,.caM.-Three Bombay varieties were 
variety named mmgo with the following result :

compared with the local 

lbe. 

Hnllll' Oabll rombaY) 
Beta " ,,) 
Sanna Bille " ) 
Mongo ooal) ... 

... ... 8,915 hard gar per acre . 
••• 2,565 " 
••• 4,563 It 

... 3,213 " 

... ... ... 
Besides the above there were a number of soft varieties of canes, e.g., 

,amaara, white lind red Mauritius, Poona, &c., but they were seriously 
damaged by white·antl! snd cane-borers. 

(c) WJieat.-A number of varieties were' grown on small strips of Jand. 
Of these two varieties of Australian wheat, one variety of CfOss-bred Australian, 
also Muzafiarnagar wheat, Sindhi wheat and Palestine wheat gave the best 
promise. ' 

(d) Oatl.-While Australian wheats were found so suitable, Australian oats 
failed altogether. Canadian Welcome oats, however, did very well. 

Besides the foregoing' tbere were various other crops including some 
ninety varieties of cotton. The last were grown from the shoots of the 
preceding year's crop and in<:luded a number of American varieties. These 
American varieties did not bear well the first year, but the ,.atoonea crop did 
much better. 

Balance ,Jied.-The total receipts amounted to Re. 950 and the total expen
diture to Rs. 2,544, against Rs. 714 and Rs. 2,588 of the preceding yesr. 

Agricultural Experiments in Government and Wards' Estates. 
23. The Board are discussing proposals with Commissioners for setting 

aside a percentage of collections for agricultural experiments proper. At 
present the improvement grant contains headings ;·-Miscellaneous, Sanitary 
and Agrieultural. 

2~. From the Immmary of the Divisional reports given below, it will be 
seen that the experiments conducted through the raiyats of Government and 
Wards' estates and other private individuals gave, on the whole, unsatisfactory 
results. In a few cases where the experiments were conducted under the 
personal supervision of District Officers or other responsible persons, good 
results were obtained. The crops that seem to have given good result almost 
everywhere Bre the Patna variety of potatoes, the ,amBa,.a and klulri sugarcanes, 
a fine au, paddy originally obtained from the Central Provinces, MuzafiarnagBl' 
wheat, and the groundnut. Until the expert direction is stronger, we can 
aim at demonstration of the value of certain new crops or new varieties of 
old crops which have been successfully grown in our farms and elsewhere. ·Pro
posals are also under consideration for District Associations for the purpose of 
making known successful e:£periments. 

·BURDwAN DIVISION. 

25. MiJnapore.-In" the Majnamuths estate potatoes were a failure, and 
peas, brinjals and English vegetables were tried in the Nayagram Ward's estate 
lB this district. 

,PIlESIDENCI DIVISION. 

26. £~-Peztya"CI8.-Tobacco and "wi sugarcane were suooessfully culti
vated in the Government estate of Port Canning. In the Diamond Harbour 
subdivision experiments with potato and sugarcane were conducted with indif
ferent results m eacll case. 

02 
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Nur8hiclabtul.-Patna and Nainital potatoes were cultivated in Govern. 

ment khas mahaI lands, but the result was not satisfactory. Sixty maunde 
of seed potato were supplied gratis by this De:rartment to two European mana
gers of zamindaris (Messrs. Maodonell an Keogh). Mr. Macdonell was 
entrusted with 50 maunds. The reason assigned by him for the indifferent 
result obtained is that the land chosen by him for this experiment was not 
suitable as a flullali drained the soil of more moisture than could be supplied 
by irri~tion. Mr. Keogh sowed a part of the seed supplied to him in hi. factory 
compound where indigo refuse had . long been stacked and this required 
no other manuring. The yield of the crop in this plot was highly satisfactory, 
but his experiments in othe~ plots .w8!l not equally good. No agric~ltural 
experiments were undertaken m the districts of J essore, Khulna and Nadia. 

Babu Romesh Chundra Siroar, an ex-student of the Agricultural clas8 at 
Sibpur, at present employed as Superintendent -of Gardens of the Nawab Baba
dur of Murshidabad, introduced the rearing of lac, and cultivation of tapioca and 
coffee in the Nawab Bahadur's garaens at Murshidabad. 

RAJ'SHAW DIVISION. 

27. RaJ8liahi .. -The experiments with oats, wheat and peas are reported 
to have failed. This was par~ly due to the lands not being properly selected 
for the purpose. It is reported that the soil of the Terai is not suitable for 
wheat cu1ti.vation, but peas might do well, and it is therefore desil'8bla to 
introduce the cultivation of this crop iu this khas mahal. The cultivation of 
Patna variety of polilttoes has now been introduced iu the Jaipur Government 
estate in the district of Bogra after several years' experiment and. has proved 
a complete success. Cooch Behar tobacco has also been partially introduced 
in this estate, but the people need a training in its cultivation. Sam8ara sugar
cane was also cultivated with success during the year in some parts of the 
estate. Thirteen Sirl bulls have been kept by Government in the khas mahals 
of the district of Dar)eeling at convenient and central places for improving the 
breed of cattle. Two bullll were also kept for this purpose in t.he Government 
estate in Palma, one of which died last July. • 

Dinr1,lpur.-In the Maldwar Ward's estat~ the experimental cultivation of 
Patna potato and Muzaffarnagar wheat made during the year proved successful. 
In the Churamonostate Macloi paddy, Ambala potato and MuzafJarnagar 
wheat were grown. The outturn iM reported to have been good. A mixture 
of bonemeal and castor-cake was found to be the best manure for potatoes 
and wheat, ·while cowdung and green manure with a nllxture of bonemeal 
proved the best for paddy. ' . 

DACCA DIVISION. 

28. Dacca.-The only agricultural experiment tried was the unsuccessful 
cultivation of potatoes in the Government estate Char Bachamara in the sub
division of Manikganj. 

Faridpur .-Patna and· N ainital potatoes were tried, t.he olltturn of Patna 
potatoes was very good, but that of Nainital was not satisfactory. This 
year the result of the experimeut with ,ams",." and Bombay sugarcanes was 
sat.isfactory, and ~he Collector report~ that the increasing demand of the 
nelghbourmg cultivators for the cuttlOgS shows undoubtedlr that the cultiva. 
ti?n of sugal'Cane will soon spread. Calcutta brinjaI, radish, 01 and kach" 
Yielded a good outturn. Experiments in the cultivation of different varieties 
of ju~e were ca~~ed on i.n private estates close to the head-quarters under 
the direct superVISion of thiS Department. . 

Backergunge.-Nainital potato seeds and some seeds of English vegetables 
were distributed among some of the tenants of the two Government 
estates,-Tushkhali and Hesamuddin-at a reduced price with the object of 
encouragi~g cultivation of these crops. The outturn of potato WIlS, on the 
whole, sa.tlsfactory, but the cultivation of English vegetables failed, owiDg to 
heavy ram at the end of October. Various indigenous seeds were tried in 
the Dakbin. Shahba:llpur ward's estate at a total cost of Rs. 535. T be results 
of the expenments were moderately successful. The question of starting a 
c!3ntral f!lorm Dear the head-quarters of the district is under consideration. 

CmTTAGONG DIVISION. 

29 •. Cliitta!lon9.-~n the several wards' estates the cultivation of sogar
oane, chilly altd Enghsh vegetables was tried on a small scale. Of these, 
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sugarcane gave a good outtum, but the English vegetables were dalDaged 
. everywhere by the unusually heavy downpour in October. . . 

Noakhali.-The Collector reports that the experiments made at the 
Sadar station and at Badur in the cultivation of potatoes, gre,m, peas and oats 

. have proved a failure. In the previous year also, the experiments in these 
cr(lps were unsucOfssfut The local officers are of opinion that the land is not 
suitable for such crops. The Central PI'ovinces fine aua paddy and fine aman 
paddy were successfully grown in the wards' estates of Bharat Chunder Shaha 
and Girindra Kumar Mozumdar. KheBari also yielded a good oulturn in the 
former e~tate. .. 

PATNA DIVISION. 

30. No agricultural ex£eriment& were undertaken in the wards' estates 
in the districts of Patna and Shahabbd The agricultural experiments conduct
ed in the Tikari home farm in Gaya and in the Sripur farm in Saran have been 
noticed separately in this report. • 

The Bettiah estate in Champaran made some small experiments with 
hill pots toes after applying some chemical manure to the land, but the result 
was disappointing. Oats were tried on a virgin soil, and the result was fairly 
satisfactory. Wheat, drha,., maize and paddy weretried on the Barwat serat, 
of which maize and paddy gave the best results. . 

In the Nl\rhan Ward's e.tate in the district of Darbhanga, expel'iments 
were made during the_year under notice with the improved varietIes of the 
staple crops grown by the raiyats of the estate, and for this purpose seeds of 

)Uuzaffarnagar wheat, Dumraon gram and oats and Nainital potato were 
obtBined through this De{,artment and cultivated in several places of the estate.. 
The surplus seeds were dIstributed for cultivation among the principal raiyats. 
The outtom of. the wheat, gram and oats was not satisfactory owing to the 
early cessation of the rains and the conseqnent insufficiency of moisture in the 
soil. A special experiment with the Nainital potatoes was undertaken in a 
village appertaining to this estate. About 2 maunds of seeds were put under 
sand containing moisture, and when they sprouted, they were taken out and cut 
in pieces containing two or three buds each according to the size of the tubers 
and placed on prepared beds about 4 inches apart and 18 inches between the 
lines, and they were covered over with earth by hand. When. the plants made 
their appearance, the fields were watered, and when they were about 6 inches 
high, they were earthed up on two sides to a height of about 4, inches. The)" 
were then watered according to requirement. Thie plot which was manured 
with ('BstOI' cake gave the best result. Sam8ara and kha,.i sugarcane cuttings 
were distl'ibuted awong the principal raiyats for cultivation, but the result 
was disappointing. 

BHAGALPUB DIVISION AND THE SONTHAL PARGANAS. 

31. Bhaga!pll,.,-In this district, Nainital potato, radish, pallial, ma800,., 
BonamoonD, maBkalai and chilly were cultivated in the Madhipura subdivision, 
but, owing to late sowing, the experiments in potato, pallial, radishes, chillies, 
moong and ma8kalai did not prove satisfactory. Thep potato plants were wostl)" 
destroyed by white·ants. The Bengal variety of sugarcane has been found 
profitable on experiment by Mr. Christian of Pathurghat factory. 

In the Lugma Ward's estate, experiments were made with Bengal and 
local sugarcane, baktlllsi and dlldkndni paddy, dllahi wheat and oats. The paddy 
Beedlings as soon as transplanted suffered a good deal from Hoods in t·he Kosi 
river. The sugarcane gave a fair outtom. The yield of the other crops was 
not very enoouraging. 

Mdlda.-Although the result of the expprimental cultivation of potato in 
a villsge in the khas mahal and in the jail garden was not financially a sUCJless, 
the Collector is of opinion that this orop can be profitably grown in the district, 
and there is some prospect of the tuber boing cultivated by a few gentlemen 
who have taken to gardening and later on by ordinary market gardenern, 

SonJhal ParganaB.-In the Damin·j-koh Government Estate in this district, 
experiments were made with groundnuts, agave and oats. The groundnut 
experiment in this estate is of special interest, as the seed (2 maunds) was 
distributed among raiyats who considered a portion of their holdings having 
beell rendered unfit for cultivation by sand-drifts from hills. The groundnut 
crop grown in the fields so spoilt for rice and other ordinary Ql'opa has turned 
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out very successful Fo"rc~0!fa oiglJ.ntia w~ sub8titut~ for the ordinary 
agave lurida in the Duroka Jail. Thls experiment proml8tls well. The oat. 
failed completely. In the Sankara Ward's estate, Patna potat~8 were succesfully 

grown.. rd'· h b I Purnea.-In the Khagra wa. 8 estate JIJTI8ra, oats, w eat, ar ey and 
gram were cultivated. Ja~era Yielded a bU!Dper orop. The ~eed8 ,?f the 
other crops failed to germmate properly, owmg to exce88 of m018tU1'9 ill the 
soil and to the land not being properly prepared and mannred. The 
Nellore bull which has improved much in liea.lth is now serving many oows. 
About 25 calves were the result of the breeding during the year under report. 
A young bull has been kept for breeding purposes. 

ORISSA DIVISION. 

32. Bala80re.-Four maunds of potato seeds were' distributed among 
selected raiyats in the Nuannnd estate who cultivated them at their own cost. 

Angul.-New experiments were made with potatoes of the Nanital, Patna 
and Bettiah varieties and with safflower. All were successful except J3ettiah 
potatoes. Sugarcane failed totally for want of irrigation. 

Puri._Potatoes, onions, mustard,. sugarcane, wheat, &c., were tried in the 
gardens of Khurda, Kothdes, and Balukhand Government estates. In Kburda 
some potatoes and onions were distributed among the leading raiyats and 
sarbarahkars, and the cultivation by them is reported to have been successful. 
Sugarcane grown in the Government garden was remarkably successful. In 
the Balukhand garden potatoes, country and English vegetables were tried, but 
the result was not generally satisfactory. 

Cuttack.-In the Banki Government estate, Patna potato and .am8lJra 
sugarcane were grown, but the outturn was poor. 

33. Tributary State8 oj Ori88a.-In the farm established bytbeDhenkanlll 
State, a larger number of crops than in former years was experimented with. Of 
these, the outturn of sugarcane, onion and potatoes was good. Paddy 8ustained 
damage by heavy rain while in :flower, and the other crops were damaged by 
a hailstorm in the early part of lIIarch last. The cultivators of this State 
appreciate the value of the Behia sugarcane mill and evaporating pan and 
they take out on hire the State mills. 

In the Pal Lahars State, Patna and Nanital potatoes were tried. The 
Patna seeds grew well and yielded a good outturn, but the Nanital variety 
failed owing to heavy rains. The produce of. different varieties of maize, 
English vegetables and onions w~re superior in quality. Country sugarcane 
was grown with success. 

The 'crops experimented with during the year under report in the Baramba 
State were 81lfll8IJra and Saharanpore canes and safflower. The sugarcane crop 
was very successful. Sugarcane cuttings were also distributed to selected 
raiyats. Behia sugarcane mill and evaporating pan are much appreciated by 
the people and the demand is increasing. 

In the Keonjhar State a trained sericulturist has been appointed to look 
after the improvement of sericulture. He planted mulberry. Cocoon rearing 
will be commenced shortly. 

The Maharaja of Mourbhanj is taking a lively interest in the improve. 
ment of agricult.ure and other iudustries allied to agriculture among his tenllntry. 
He has employed a trained agent who has succeeded in establishing mulberrl 
plantations and cocoon rearing and reeling at Baripada. in less than a year 8 

time, also small plantations of the rhea, the caS8ava, Dacca tree cotton, Peshwari 
pad~y,Guinea grass and superior varieties of sugarcane. The farm at present 
consists of 4 acres of Bengal mulberry, a. nursery for European mulberry trees, 
a~d 15 acres of the agricultural crops mentioned. Agriculture and senculture 
will be taught in the State schools and a primer is under preparation for this 
purpose. 

CHOTA NAGPUR DIV18ION. 
. 34. Ranchi.-Nainital and Patna potato Beeds wero distributed to some 

ralyats of the Government Estates for experimental cultivation. It was 
successful only in a few cases, where the crop was cultivated with care. 

PalamlOlI.-:-In, the Government estates groundnut, Surat cotton and 
English vegetables were cultivated. Groundnut and English veO'etables gave 
good Qutturns, but the yield of the Surat cotton was much below the average. 
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tSinghbhum.-:-Maize, sugarcane, potato and tobacco were tried in the 
Government estates. The result was, on the whole, fair. The first three crops 
have been kept in stock for seed. 

In the several Wards' and Encumbered Estates in this Division, potato, 
ma.ize. barley, wheat, peas and English vegetables were tried, but the results do 
~ot appear to have been satisfactory. 

Agricultural Experiments by Priuate Individuals. 
35. Of the private individuals .who worked successfully lor the il8':ove

ment of agriculture in this Province, the names pf Babu Brajendro . hore 
Chowdhary, zamindar of Gouripur in Mymensingh; Babu Ashutbsh Lahiri, 
District ;Jjillgineer, Rangpurj Babu Purnendu NarainSing, Governmeut Pleader~ 
13ankipur, and Babu Charu Krishna Mozumdar, zamindar of Islampur in 
:Murshldabad, may be specially mentioned. These gentlemen have their own 
private farms and have great influence with raiyats. They have introduced 
new staples and are trying to improve the local staples by the selection of seed 
and the application of proper manure. I inspected the farms of the first 
two gentlemen, and I am statisfied that the lines they' have adopted are 
excellent. My expert staff is in constant touch with them and there is 
every reason to hope that other zamindars of Bengal follow their good example. 

A table summarising the results of expel'iments on sugarcane conducted in 
some of the indigo concerns in Bihar during the year is given in Appendix VI. 

36. Trial of ImprovBd Agricultural ImplBmllnt8 in Gov.emmBnt. Ward8' anti 
Private E8tate8.-During the year under report iron sugarcane mills, evaporat
ing pans and Sibpur ploughs were distributed thl'ough the .agency of this 
Department. Demonstrations of both agricultural and of dairy implementS 
were also made at the shows. A list of the new and improved implements 
that were tried in Bengal during the year is given in Appendix L 

37. Supply of 8eed8 and Manure8.-A list of the seeds and manures distrib
uted py the Department during the year under report (exclusive of th1lse used 
in experimental farms) is given in Appendix II. This is one of the most impor
tant items of work of travelling overseel'S and occupies a great deal of their time. 

38. (h'op-cutting E:cperimentB ~!I DiBiricl Ofoer8 and Slitlement Officera.-It 
is 'proposed that next year the Director of Land Records shall associate 
himself witb Engineers iB the canal- irrigated areas and jointly conduct experi-
ments on irrigated and unirrigated areas. , 
. The results of the crop-cutting experiments c!rried out in tbe districts 
of these Provinces during the year 1903-1904 have been received and compiled 
in my office and will be fully analysed and discussed when submitting the next 
quinquennial return. Three hundred and twenty·two experiments on irrigated 

• crops and 1,204, on unirrigated were made, but the results are most conflicting. 
The retul'Illl of District Officers in regard to the outturn of crops show that 

. much more attention should be paid to crop cutting.experiments, e.g., one officer 
returned 484 lbs. of cleaned cotton par acre as the average yield, and within a 
few months reduced it to 411b&. I 8ug~est tbat Junior Civilians at head-quarters 
might be employed in the cold weather to supervise these experiments. Tbey 
will learn the villue of the outturn of each wop for their own district and they 
will keep a cheok on the weighments, etc., of the subordinates appointed to 
oond oct the actllal experiments. . 

0l9. Utilisation of "ight',Bil III manur,.-The trenching gl'ounde of the 
Suburban Municipalities which were visited last year ,by a ti'Svelling overseer of 
this Department were partIy let out to the cultivators where there was a 
demand for it. The Sanitary Board have nsked the Garden Reach Muni
cipality to start a septic tank. 'fhe Meagher system of trenching was tried 
in the Budge-Budge Municipality, but the expel'iment, it is reported, was not 
very succe~sful. 

Locus" anti othe,. InBfct-peata. 

40. (1) Locust3.- Flights· of locusts were seen within the jurisdiction of 
sadar thana of the Jalpaiguri district, in the Begusarai subdivision of Monghyr, 
in parts of Madhipura subdivision of Bhagalpur, in the Sadar and Deoghur 
subdivisions of the Sonthal Parganas, in the distriotof Muzaffarpur, in the 
district of J:lirbhum, and in parts of the districts of Huaribagh, Pammau and 
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Manbhum In the district of Muzaffal'pur and in the BeguSarai subaivision of 
Monghyr iney I)aused dam~ge to the indigo croP! an~ .in o~her places the 
standing crops were only shghtly damaged. No serlouslnJu~y 18 reported from 
any place. • 

(.!1) vtler J1I8ect-pcst,.-Some insects appeared in the Sadar and Jajpur sub
divisions of the distl'ict of Cuttack and did very slight damage to the raM crops 
and dalua paddy. Specimens were sent to the Government Entomologist 
at Surat. I have communicated to the local officers the remedies suggested by 
the Entomologist. Specimens of some insect-pests which was damaging the 
winter rice crop in the Alipur Tahsil of the Jalpaiguri district were sent to 
the EntOl;uologist at the InWan Museum, but the parcel was mislaid at the 
Museum and did not reach him. 

A kind.of insect-pest locally known as tali injured the mustard crop in 
the Binda Diara in the district of Monghyr. In Palamau the damage done 
by . insect-pll!lt to the raoi crops WbS. considerable. It necessitated tb~ 
entire resowing of the affected tracts. In the Satkania cirele in the district 
of Chittagong about two annas of tbe cr<?ps are reported to have ~een de~tr.oyed 
by insect.~ locally cf\Ued "ledu." Insect·pests are reported to have slightly lnJured 
some raoi crops in tbe district of Burdwan and the paddy crop in Midnapore. 

41. Sericultur,.-The sericultural operations under the Bengal Silk 
Committee continued to make satisfactory progress during the year. 

The Committee employed overseers and sub-overseers as follows:-
Ov.neen. SQb.Overaeen. 

Birbhum ... ... • 2 
Bogra ... 1 2 
Maida 1 3 
Murshidabad 1 3 
Rajshahi ... 2 

They have popularised tbe use of healthy seed and helped to stimulate 
mulberry plantations. The Committee with the help of Government now main
tain three model nurseries which showed profits of Rs. 161, Rs. 264, and Rs. 62 
respectively during the year and are about to open one in Rajshahi. The 
secret of a profita.ble nursery lies in having a sufficient mulberry plantation 
attacbed. 'l'be Committee also sell microscopes and other appliances to 
cocoon-rearers. Government has already established a model nursery in the 
Rajdharpur Government estate in Murshidabad and intends to establish one at 
Panchanandpur in MaIda, and another at Benidaspur in MUfshidabad. 

The Cummittee eXpended Rs. 14,258 including the Government grant of 
Re. 6,000 during the Year. 

A notice of the Rajshahi Sericultural School will be found in paragraph 44. 

CHAPTER IV. 

EDUCATION IN AGRICULTURE AND SERICULTURE. 
42. Agricultural ClasB at Sibpu,..-Of the six students in the second year, four 

passed ·out in the final examination, the other two were special students aDd both 
failed. The course appears to be too stiff for special students wbo have 
generally little !lr no previous knowledge of science and fail in such subjects as 
Chemistry. 0f the four students who passed two have obtained appointments 
in the Executive Service in Bengal and one in Assam. • The fourth student has 
obtained employment in the Bengal Educational Service. It bas been decided 
to keep up the cla~ses until the Pusa College is opened, i.e., at any rate for 
another year and probably longer.· lhe supply of qualified scbolars is not 
equal to the demand for their services. 

43. Agricultural educalion in 8chools.-The results of the work of the first 
year of tbis course in the schools are all follows ;_ 

GaV,,·-At the Zilla School all except the highest and lowest classes attended 
lecturds in agriculture. Some 18 boys have garden plots of their own in the 
school compound. . 

Dumraoll.-At the Sigh School only the first and second class attend, as 
the lower boys cannot understand lecture~ in English. It is reported that the 
lecturer cannot make himseli intelligible in Hindi, and that the boys have no 
text-books. The students go once a week to the experimental farm, and many 
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do manila! labour. A garden for the boys is being laid out close to the 
Bchool. 

Clailtagong.-At the Collegiate school only 23 out of 1&8 boys attend the 
agricultural classes and the farm is three miles off, so they rar~Iy go there. 
The Farm Overseer who is the lecturer has not time to teach and to do his 
work. A museum for seeds, manures, &c., has been opened at the school. 

HowrtJh.-At the 2;illah School the first four classes read agriculture, but 
the farm (Sibpur) is foUr miles off and it is proposed to make the subject o~y 
voluntary. . '. 

/Jurdwan.-At the Municipal School, Agriculture is taught to 50 boys, but 
the school is three miles off the farm and only. the boys of the 1st and 2nd.classes 
were taken for practical instruction free of charge. There is. no doubt that 
much remains to be done, especially in the way of vernacular instruction, in 
Agriculture. Already in the Central Provinces the uses of the village records 
and the relations of landlord aIJ4 tenant as well as rudimentary education in 
agriculture are taught in the patlllla8 aud here in Bengal, as Boon as the guru
training schools have turned out qualified teachers, there seems no reason why, 
at any rate in cadastrally surveyed districts, copies of the· village maps and 
khasra and samples of zamindars' accounts and receipts should not. be served 
out to each guru and be prescribed for instruction. • 

44. Raj8haM Diamond Jllbile, Indll8trial Scllool.:-This school continued 
to havp two separate branches during the year, viz., .#te . Sericultural and 
the 'Technical, with two separate Committees of management. The Deputy 
Inspector of Sc~ols, Rajshahi, was the Secretary of the Sericultural 
branch, and the Principal of the Rajshahi College of the Technical branch. 
The District Board of 'Rajshahi made a grant of Rs. 600 to each branch 
of the school, ;nd this Department a grant of Rs. 500 to the Sericul· 
tural branch. The pupils of the Sericultural branoh were all scholarship
holders. The oourse of the Sericultural branch extending over six months 
only, two sets of pupils passed out during the year, 8 passing out in June and 
9 in December. Of the former. one was employed in the Mourbhanj State, 
and of the latter one under the Bengal Silk Committee. Two older students 
.got employment during the year under the Assam Government. The Head· 
master of the School was !Ieputed last Januarr to Mr. Tata's Silk Farm ati 

. Bangalore, where unfortunately he died 0 plague. There has been some 
difficulty about securing a competent Head-master. The· total expenditure 
incurred by the school, exclnsive of the pay and travelling allowance of the 
Head·master which' were met from the funds of this Department, came to 
Rs. 3,682. The,sum of Rs.990-14 was realised on aocount of sale.proceeds 
of oocoons and cloths turned out by the two branches, the sale·proceeds 
of cocoons reared by the students coming up to Rs.384.14. Tbe European 
cocoon8 were again reared successfully from seed obtained" from the Sericultural 
laboratory of Padua (Italy). . . 

45. Beri.~gricultll,.al &11001 of BahOflg, Midnapore.-This school is the out
come of alooa! effort and of a desire to revive the silk industry of the neighbour. 
hood a~ well as to improve the agricultural condition of the people generally by 
affording them mean8 of instruction in agriculture and particularly in sericulture. 
About Re. 1,300 were raised by the people themselves .. The District Board of 
Midnapore guaranteed the aid of Rs. 30 per month for two years, and a Scbool 
Committee was formed .consisting of tbe leading Hindu and Muhamamdun 
gentlemen of Pingla and Sabong. A microscope and a Sibpur plough have been 
gi ven to this school free of cost by this Department and other special 
appliances nnd agricultural seeds bave been bought out of the school funds. 
The lands in the neighbourhood of the village school·honse have been. given free 
of oost for agricultu;al experiments. Potatoes, tobacco and some English 
vegetables were grown last year. From half a kalta of potatoes, two maunds of 
prOduce were obtained. Three of the cultivators were also given potato 
seed and they, had 8ucceesful crops. Potatoes never having been grown, in 
this looality before, the sohool may be said to have done a good work in 
introducing this OlOp which haa greatly taken 'he fancy of the oultivators. The 

, first examination will be held in June 1904. It was diffil.'1lI.t to find a teacher 
competent, to teat'h both agriculture and sericulture for the salary offered, 
bllt the teacher recommended by this Department is reported by the Secretary 
to be II taking great interes~ iB making the ins~tution a BUCOess." • 
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CHAPTER V. 

Publication of Agricultural Information. -

46. A monograph on "Tanning and working in leath~ in the Province of 
Bengal" by lIfr. Rowland ~. I •• Cha!1dra, late Personal Assistant to the Director 
of Land Records, was published durmg the year. . . 

The usual prel~minary and final fo.recasts on the various s~aple crops o~ ~he 
Province were publIShed regularly durmg the' year. The Agrlcultural statistiCS 
of the previous year and the statistics of minerals and gems were also colhpiled 
and published. The llrescribed consolidated table showing the average prices 
of food·grains. &c., ill Bengal during 1902.1903 was prepared and issued. 
A season and crop report for the year 1902·1903 was also publidhed. . 

• 
CHAPTER VI. 

FINAL. 

47. Emigration to Burma.-The number of State emigrants carried from 
Bihar to Burm~ durin, the rear under report was 457 (3~7 adult~ and 90 chilqren), 
against 797 m the prenous year. The great falling oft' lD the number of 

')-.eruigrants year after year is attributed to the virulence oi\he plague in the 
J Bihar districts generallY, . 

The emigrants are carried to Burma at reduoed rates by the British India 
Steam Navigation Company, and one-third of the passage'!ioney is paid as 
a. subsidy in equal shares by the Governments of Bengal and Burma. 

48. Agricultural Ezkibition8.-Fifteen agricultural exhibitions· and fairs, 
at which officers of the Department showed exhibits and made demonstrations, 
'W.ere h.eld, and ~s. 2,100 was distribu~ed. in prizes. A brief accoun~ 01. e.ach is 
gIven In AppendIX III. Burhapur fa.ll In SBahabad and Rangamatl fair m the 
Chittagong Hill Tracts were not held during the year on account of plague 
in the former and cholera in the latter place. . 

49 •. Provincial MU8~um8.-In addition tq the Museum in Calcutta which 
is not treated in this report, there ill a small museum at Dumraon which was 
established by the RaJ in 1887. It is located in a hall of the Raj Dhuramsala 
building, as there is no euitable building in the farm for its accommodation. 
It contains a good collection of cereals, pulses, millets, drugs, dyes, oilseed8, 
fibres, spices, agricultural implements and miscellaneous articles of commercial 
value. 

During the year under report a Natural History Museum was started at 
Darjeeling. It is managed by a Committee with the Deputy Commill.8ioner as 
its President. It has already it. :fair collection of birds, butterflies, bees, 
wasps, ants, beetles and snakes from the district. 

50. Miscellaneous Experiments and Enquirie8.-The cost to Government of 
agricultural experiments and miscellaneous enquiries conducted under the 

dil'ect supervision of this Department during the year under report amounted 
to RIl. 10,870.13·10, against Ra. 5, /9S·11-10 e:¥pended in the previous year. 
The detJlils of the expenditure will be found in Apl?~ndix IV, and does not 
include grants amounting to nearly Rs. 75,000 for indigo research and to the 
Bihar Indigo Planters' Association. 

·51. In addition to the enquiries regarding deterioration of iuu in 
several centres an attempt has been made to dempllSo'Bte. the growing 
of varieties under expert supervision. The experiments in colton growing, 
though a failure, this year, may develop next year into useful object le8son8. 
The fame of the Improved methods of cultivation and sowing of cotton introduced 
by the Inspector·General of Agriculture has already spread in Behr, and this year 
the Inspector·General has imported five pairs of Guzarati bullocks and culti· 
vators to make further demonstrat5.ons. In all the farms rice is a special field 
for experiment and drought-resisting and imported varieties have been grown 
with great success. Experiments with manures and in methods of transplsnta. 
tion of all kinds ba.ve been tried, and a special series of experiments with 
i!altpetre have been lDcluded in the manure llxperiments •. 
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52. Inazg-<Jovernment has, during the past year, kept up.at a cost of 
Re. 43,000 the Dal~ingsera.i Rl;search station. The s.tafl' ~onsisted o~ Professor 
Bloli.am and Mr. Fmlow, CheJll11!ts, and Mr. Leake, BlOlogIcal Botamst. They 
were engaged on a study of the chemistry of the leaf and improvements in the 
methods of manufacture. Professor Bloxam's report has not yet been published •. 
Government has alsb contributed towards the cost of research conducted by 
Mr. Rawson at Pipra under the Behar Indigo Planters' Association. Lately a 
scheme for an indigo seed farm at Delhi, including experimental cultivation of 
the Java and other varieties, haa been sanctioned. The seed-farmi,ng experi
ments will be duplicated in small 8f~aa by planterA in Behar in order to 
determine whether it iA necessary to obtain seed from the North-Western 
Provinces or whether seed can.be produced in Behar. Proposals are being 
considered also for an "out-post" station at Mosehri near Muzaffarpur fOl' 
laboratory research. This station will, it is proposed, be kept up out of 
the grant by Government to the Behar Indigo Planters' Association and 
will work in connection with the Pusa Institute. Offers haVe been made to 
Messrs. Bergtheil and Briggs to take charge of this outpost and with them 
Mr. Finlow Will be aasociated for laboratory work. Inquiries into the bacterio
logy ~nd chelllistry of jute and analysis of soils and of water used for irrigation 
will also be conducted there. 

53. In regard to Bericulture much useful work has been done by the Berham
rore Committee, Government has· approved. of the new policy of establish-' 
mg nurseries with mulberry plantations and tli.e grant is to be renewed for the 
current year under,.certain conditions. The object is to rear worms from pure 
., seed" examined under the Pasteur system; Itinerant overseers are also employ
ed for the purpose of examining seed before purchase by rearers. In regard to. 
BUgarcane the Burd~an farm has provided canes to indIgo-planters and others. 
In all the farms experiments have been roade with varIeties, in various methods 
of planting the canes, with irrigation and with various kinds of manures. At' 
the request of certain representatives .of the India Development Company, 
Government has recently sanctioned certain pumping experiments for irrigation 
from the Gundak of a large cane-growing area. . 

54. The inqu,iries for the prospectus of the new Agricultural College at 
Pusa and the large number of applications for admission at thE' next session' 
to the Belgachia Veterinary College and to the Sibpur Agricultural classes seem 
very hopeful signs of awakening interest in these two sciences. I have also 
received many inquiries for assistance in various matters, e.g., as to. an 
agent for disposal of country produce in London, an e~pert to teach tanning, 
another to teach cigat-making, and several applications for teachers in 
sericulture. A Society in Orissa has been "formed with the Bole object of the 
development of the agrioultural and industrial resources of that Province bY' 
private enterprise. Government has now sanctioned four tl'avelling overseers 
J}lstead of two and a closer supervision of experiments made by_ zamindars and 
raiyats as well as in Government and wards' estates is being exercised. It is 
undeniable that the experiments in Wards' and Government estates are made 
without much guidance or system. Until the Deputy Director takes this part 
of his duties off the Director's hands, this state of things must continue owing 
to the overwhelming settlement work in the . Director's charge. The attention 
of the Department has also been directed to the usefnl work done by Agricul
tural Associations in the Central Provinces. . In districts such as Murshida
bad, Cuttack, Rangpur' and Rajshahi, it has been ascertained that several 
gentlemen will ca.operate with the District Officer in forming similar agricul
tural associations and an attempt will be made during the year to form 
them. The District Board of Rajshahi has actually offered to give land free of 
cost for a> divisional farm and a zamindar in Mymensingh, Babu Brajendra 
Kishore Acherji Choudhuri, has already placed a farm of 28 acres under the 
direction o,f the Dllpartment and is bearing all expenses, including the cost of ~he 
overseer's pay. The District Engineer of Rangpur, Babu Ashu Tosh Lahiri, is 
conducting experiments in tobacco, cotton, and this year ill jute varieties at his 
own expense •• .'l:he Collector, Mr. P. C •. Mitter, has also submitted proposals 
for the acqUlsltlon of 20 acres close to the cutcherry at Rangpur. As this 
is one of the most litigous districts in Bengal, tile small farm at head-quarters. 
may prove an- attractive object lesson to suitors and others coming from 
all parts of the district. 

D 2 
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55. We have not yet been able. to introduoe anr Agricultural Gazette 
but Government hB8 allowed us to 'suhl!cribe to the Krl8hak which is circulated 
to the agricultural staff, and our experts have been invited to contribute· and 
make public the results of our experiments, &c.. . 

In other ways improvements on the same lines as in the Central Provinces 
are being carried out. ~~ilo8 have been constructed and experiments made with 
iuar for fodder. Last year instruction as to the disposal of sewage was given 
at Municipal farms. Much more might be done if our staff WB8 monger. and 
the Municipal authorities took more interest. Several new implements have 
been tested and, as the result of demonstrations at fairs and shows, there has 
been a larger sale of both implements and seeds. It is proposed also in course 
of time to have a seed and implement depat at each farm. Nothing, however, 
has been done by the Departmept to encourage arboriculture. This is at present 
in the hands of District Boards. Two years ago they were ordered to submit 
a ten-years' programme, for planting of avenues, but the planting of trees by 
'Patdata students and an 'arbor' day remain to be introduoed. 

OlJicera offhe Deportment. 

56. I am very muoh indebted to both Assistant Direotors, Messrs. D. N. 
and N. G. Mukerji, for the help and advice on scientific matters they have given 
me. Mr. D. N. Mukherji has made constunt and useful inspections of the farms 
and Mr. N. G. Mukherji has ably supervised the sericultural operations, as well 
as the office work. 

A great deal of useful work has been done by the travelling overseers. 
They are now four in number, and with the mcrell-se in the number' of farms, 
the extension of jute inquiries and of cotton and other cultivation on experi
mental lines, a further addition to the staff will soon be necessary. Babu Hara 
Kumar Guha and Babu Nibaran Ch. Chowdhary have now acquired very 
considerable experience of agriculture.· Mr. Alim has in addition to his other 
duties interested himself in Agricultural Banks. The work of Babu Rajeswar 
Das Gupta ill demonstrations of machinery and implements at exhibitions 
and shows has been very valuable. He has received special thanks from several 

. Committees and many inquiries for and purchases 9f exbibits have in conse
quence been made. 'rhe influence of these officers would be enlJanced if they 
could be made Sub-Deputy Collectors, but still be seconded as travelling 
overseers or inspectors. 

Other Officer8. 

• 57 .. My acknowledgments are due to Major D. Prain, I.IoI.S., Dr. J. 
-Walter Leather, Mr. J. H. Burkill and Mr. J. W. Mollison. Mr. 1l1ollison 
deserves the special thanks of the Department. I have had the advantage of 
touring ~th him <!n several oooa~ions and he has freely given to me his time 
and adV'lce rega.rding our cropping and other schemes. Government has 
also consulted him on many important matters. 

I have the honour to be, 
Sm, 

Your most obedient servant, 

S. L. MADDOX, 

O#g. Director of Land Recorda anti Agriculture, BenVal. 
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ThorDlIOU .a 00.. 
Oalcut'-o 

Name and deai"", 
oat ioD of repon-

Ingoffioor.l 

, 

Commiaionen of 
tbe Burdwan. 
Rai""h •• h_ 
and Ori_ Divi· 
alonl. 

CononiSlioDer ot 
the Oriaa Divi· 
1100. 

CommiltJionen of 
*he llajabahi. P._ ~boi<al. 

I'W' and Ul'_ 
DlvwODl. 

OpinlOD. 

• 

Very popular. 
Every part is 
made up 01 iron 
and ('Gonot be 
euily put out of 
order. It baa • 
wide reputation 
all 0'f81' Helu!.r 
and the ll'nited 
ProTincea 01 
Agra IUld Oudh. 

The eu:ltinto1'l 
aPJ)l'eeia'" tbe 
value of tbe pn. 

The ploolSh wu 
1ested With me. 
0981. Two pl~h 
lngs with loca 1 
C01lDtl')'" plough 
are equiiVllolent to 
one with tbis 
plough. 

Commlsion8l' 01 The plough was 
'be Bajlh&bi t.ested. with 
Divilloa. lucceBI. 

Commitlioner of 
tbe PatDa. Dl,!:I,·. 
.ion. 

Vel'J' mbdantial. 
Made e.ntil'6ly of 
iroD. Baa conti· 
nued to p:ive 
latislac!tlou. One 
ploughing with 
tbi. plO'08h js 
equal to three 
Wl,h wooden 
countr;r plough, 
but it: requires 
ItrOns pall' of bul. 
lock. ~ work i"-

Ditto ... ... Pound ~..,. UlIe
ful for ... bbing 
landl. Baa COD
tinued. to give 
entire eaUaJac
tion. 

Commiuloner or 
tbe .!'am.. Divi· 
lioD., 

• 
OommiMiODer of 

the P ...... 
DiTiIiOD. 

Bill continued to 
give _lisfle
tion. B:l1.reme\,Y 
UlelDI lor owtl_ _n. 

Separatu I!ft'in 
from cob. 'VlIry 
et!ectUllII$. Can 
be well recom· 
rD8I'I.lied IOl' small 
fArm .. 

-B_. ~ I which uaed 
by native agri. 

cwturllt.s. 

9 

sse mill. 101d 
by H8ISl'I. 
ThOmson 
and 1111116 
doritls tb.e 
,.ear~ 

11 mill. sold 
by Mea ... 
Bum'" Co., 
during the ..... 

• """'. .>Id 
by Meurs. 
ThOmson 
IUId Mylne 
durillg &he .-. 

26 aold dDriq 
the fear. 

One IUpplieci 
by tbe Super. 
intendent. 
s.iour Parm. 
to the Cbitta.. 
ROng }larm 
durln~ ebe 
yeftr. 

e,63S sold by 
""HI. Bnrn 
&00. durlnp; 
the yeat • 

Ont> 101d by 
Ml"SIIn.Bum 
"Co. durin!, 
tb~ y .... 

BBlI.,.,... 

10 

The Oommissicut>rI 
or tbe Bhapl
pur and Onesa. 
Divisio1ll 11&.1 tbat 
the plough 11 too 
beavy for thf'l 
ordinary buJ, .. 

Iocl'" 
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APPEND.IX I-coNe/ud,d • 

.<f liBl of .<fIJI' 'cultlW'al Impltmtnl. alld JI aclline. ",lawla AafJfJ fie,,, le.lod in Bengal OO"ill, .'h, /Itt ... • nt/ill, ~111 JJ.~cla 190. 
aftd of tDo" ill u.e ",I.ier. a,.. repo,eed to Iw.~, mel lBiel more or Iu. mark.d IUCc .. -oonoluded . 

• DNigMtiOD 01 8pel!lat advanb.ge 
No. implement .. 

U ... m mltruction.. p-- Wbere Protu .... 
able.' 

If ame aDd desil" 
Dation or repor,," 

iDs oftloer. 
• OplnioD. 

JilltMl'to 
_hlch uAPd 

by natll'e 
llrit"ulktriatL 

, I • I • I • • e • I ~--~----+------T--~1---·--~1---'---~----~---+---'0-

11 Wionower ... 

,. ObaftoCulter 

t< Ditto ... 

" Ditto ... 

,. Di.to .. 

17 8eodBin ... 

18 Kilo Moll ... 
pumpo. 

, .. WaterUft. ... 

'0 Dillo ... 

.. l'!oo. u[""d-
... m .. c'lnho. u ... 

23 Th. ·'Hum· 
mlng Bird" 
e...... Bepa. ...... 

24 Bo.ttBr oham 

.. B,laIr tapo ... 
JZM' .. 

'ot eeparat· 
iDg dud- and 
aman chaf! 
from graiD. 

Por chaffing 
fodder.1 

Ditto ... 

Ditto ... 

Ditto ... 

Por .torlDg 
grain. 

BuiDgwater 

Ditto ... 

DUto .. 

GrindlDg IIDur 

Dillo ... 
Por """",to 
inJt cream 
from milk. 

eaD be tlJled for cl&ar· 
ing ~ iu tbe 
ab88llCf'l. or wind. 
Worlu admirably. 

Worked by ...... 
power. 

Worte4 by bullock 
S8lor. 

Worked. by hood 
pow .... 

Dillo .. . 

Made entirel, of iron 
Iboetll. Six. feet in 
beigbt. and , ft. in 
diameter. Oan bold 
60 maudi of grata. 

Worked b1 baDd 
pow ... 

Dillo .. 
Worbd b1 ballock 

PO" 

Bl!lcieJJq ". " . , 
Wod_ by ballock -. 
W_.rr.otaaIl.J ... 

Oham. eream Wor'" mod _tiIIaeo 
into linttel'. toI'u" 

U.ta1 far epraJiDII. 
CaD be eui17 0U"I'ied 
by ODe IDIIII. 

I 
• 

a.. ,,_ •. 
.... 0 

8110 0 0 

... • 0 

... o 0 

. 

e3to'" • 0 

• 
15 0 0 

100 to ". 0 • 

3150 0 O.;J 

1,010 
• 0 

II. • 0 

IlOO 0 0 

100 0 0 

to • 0 

\ I 
Mel I r.. T. B. Oommll1ioner of 

TbomtlOD A 00.. the Pam. 
Cal-ouua. Dhidoa. 

Heaara. A. Butler Dllto ... 
I: Co •• Muuau. 
pur. I 

I 
11' ...... Bum • . .. • 00.. Howrab 

Iron Work .. 

M ...... T. B. Commiuioaet' 0' TbomlOD I: Co.. 
.., Pol .. 

Calcutta. DititiOb. 

Mesar't. Bora..t 00., 
Howrah !rOD 
Work •• 

.. . 

Bn))erinteD den t. Commllrtlonft' 01 
Sripur Parm. .b, r .... 
RathwaBaj. Div~. 

MellSl'l. SUI'D.t 00., 
BOW<Oh koa 
Worlll. 

.. , 
. 

Ditto ... .. . 

DI.to ... ." 
• 

Ditto ... -
Di.to .. .. 

.e ..... T. B. OommiMIOllel' '" ThomlOll &; 00., .h. -Calelltta. DmIiM1. 

I 
Ditto 

Olean veq 18.fu.. 
flilltorUy lOOlit 
to maund. nf 
oa.t. and 1110 
maund. of whNt 
and barley In a d.,. 0...... 
well r.eomme-.:l. 
eel. for amall ....... 
Can be high" t"&-
ClOlDlD8Dded for 
large farm. 

.""... la'll: Dumber of eatt. e 
It kept. Can 
eut 1'16 to 200 
manndt ID elsht 
boun. 

... 

Cuts fodder ft!I'V 
efr.ectuaI11. well 
equipped with 
ImproYemen t •. 
Out ... bout eo 
manacle • day, 
Small • f.rUll 
.hould. DDt b, 
wl;thnut thi. 
macblne. Uu 
been found to be 
WOI'lr:iQ8 lIUMt .m' ..... I1". 

... 

No rratn taD bfI 
dlmlgt'dor fIllten 
b, mta. Verr 
.... poe .. 

". 

. .. 

... 

-
... 

C-m _,ocI 
"'.h .hi. 
.... bl .... .. , .. 
m.penor to ,hat 
bmed out b, onIt....,._ 
1'0IIDd 1IIOl'e DU-
tul III ahe told 
than ill bo1; we.--. 

... 

• 

One hId b, 
Kelllra. Bum 
I: Co. dUrinl' 
"-,ear. 

'" 

Pour .old b, 
MfllIML Born 
a: Co. durin, 
tbeyea1'. 

On. lupplll'd 
by the 
8uperiD ten. 
df'Dt •• Bnpur 
PanD. to 
Chltta.-on If 
Farm durin, 
'b81fJ11J:~ 

81x. IOtd. by 
K.an. Bum 
• Co.duMg 
thel8W. 

Two IOtd by 
llealn. Born 
.. Co. douiD& 
the ,ear. 

OIH! oohl by 
)Jam. Burn 
a Co. duriag 
the)"..,.. 

DItto .. 
Ditco .. . 

." 
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APPENDIX II. 

LiM of &,4, and Man",." distributed 61/ 1M Dq7artmsne during 1909-190ft.. 

SUDS. Mds. 
(1) Potato ••• ... 441 
(2) Gram... ... 19 • 

'(3) Wheat Ii3 
(4) Oat ...... • •• _ 52, 
(Il) Cotton ... 30 
(6) Paddy.. ••• 7, 
(7) Onion ......... 5 l 
(8) Pntal root 6 
(9) Peal ...... '.. 3 

(iOl Barley ...... 6 
(11 Maize ...... ... I} 
(12 Jute ...... ... Ii 
(13) Mun, ... ••• ••• Ii 
(14) Mueur ... ••• 1 t 
(Hi) Ma8kalai ... ... ... ... 1 

17 Betelnut seed ... - ... ... ... 1,000 ~
16~ Cassava ... ••• ••• ... 740outtings. 

18 Sugarcane about 49 kaJums (1 kaban = 1,280 enttingo) •. 

Also brinjal, long pejler, .... hite musterd, radish, 08rrot, Frenoh-b98D8, onion, ohilli, peas 
cabbage, caullilower, beet, methi, kholrabi, tomato, luoern, je.ra, k.I/If'".a,panmouri, castor seed 
and other seeds. 

Bonemeal 
Castor cake 
Saltpetre 
Rape oake 
Mnstard cake 

MANURB. 

... ... ... ... ... ... . , . ... ... ... ... 
APPENDIX m . 

.A.,,*uTtural E""'il>in- afld Fa,,,. 

Mds. 
162 ... 161 

••• 63 
8 .. . 1 

Suri Oatlls anti ProducB SAOflI.-This show was opened ou· the let February 1904 and 
lasted for live days. The Collector of Birbhnm, .... ho is also l'reeideut of the Managing 
Committee, reports that the people have been paying more attention to the improvement of 
agrioulture and industries, and now lODDg .we and poultry of better type, aud grains, 
vegetables, anet artioles of arts and mdnetries of better sorts are seen in the distriot and 
brou!lht to the.show. The Superintendent, Civil Veterinary Department,-who attended the 
exhibition, does not share the Oolleotor's opinion 8B far aa the coittie exhibited are oonoerned. 
He writes :-" I have known this show now for about leven years and I oannot say that the 
cattle I saw this yeer are any improvement on those I law leVen yean ago." 

A BUm of RB. 240 was allotted from the Imperial grant for special prizes for oountry
bred cowa and bulls. Selection was made by a Oommittee aseisted by Major Raymond and a 
few local gentlemen. Rupees 2liO W8B a1eo granted by Government in aid of this exhibition. 

2. Th. Bara.at .AflI'icultural SA"", in the e~-Pargllnt,..-This exhibition was held on the 
22nd. 23rd, and 24th January last in the Subdivisional Cntcherry compound. The prinoipal 
agrioultural anoi hortioultural produots of the snbdivision were exhibited. Rupees 176 in oa.sh 
and medals were given away as prizes to the suooessfnl exhibitors. As a result of holding an 
annual agrioultural exhibition in the midst of an agrioultural population many persona 
have begun paying systematio attention to improvement of oertain kinds of agrioultural 
produce. An overseer of this department W81 depnted to demonstrate the use of improved 
agricultural implements. He found the caBSBva plant growing wild at Barasat and demon
strated to the people the edible. property of the root, and he aleo showed them how to 
mo.ke arrowroot and flour out of the roots. Rupees 100 was paid by Government in aid 
of this exhibition. 

8. TM Hhul.a EItAihition.-An eshibition of agriculture, industry and art was held 
at Khuloa on the 15th February 1904 and continued till the 28th of the same month. Of the 
exhibits various kind. of fiDe and Bweet-aoented paddy, lIbres of DharlJl, Taleswar potteries, 
clay figures from Krishnagar, oountry-made steel trunks aDd boxes, ei1k oloths from 
Murshid"bad, and eilver works from D800a deserve special notioe. No other than indigenous 
articles were admitted as elhibits. Rupees 851 and 18 medals were awarded to suooesefnl 
exhibitors. An overseer of this department was deputed to this exhibition with BOme 
impr(lvedagricultural implements to explain to the people the advantage of their use. Govern
meut grant in aid of this show was R& 200. 

Mr. N. G. Mukherjee, Assistant .Director of Agrioulture, who visited this e:rhibitioD, 
reports that button-making is • looal industry. Links and .tuds are made out of 

JI 



homs, bonee, ivory, shella and wood. One or twtof the men engaged in this indoo., 
might be eent to Mr. M. S. Du's worksh~p in CnUack to ge~ a wider raDl1:e .of uperien08 in 
their own ari. Cash-OOs8llo buckets, eto., -of "err good fiDiBh ___ .xhibited lly another 
local maD. Miniature paintings on ivory in imitation of the Delhi ware were exhibited bl 
another local mlln: 

4. 1M Kalimpong E:e"ibition IInti Fa ..... -This mdd wu helel G the 25th and ~6th 
November 1908. The exhibite were muoh the .... me .. in the preriOUB yesr. In all there 
were 1.700 entrU·s in 19 olaeeee. Prizes numbering 390 and amounting to Re. 1,46:) were 
diat.ibuted. Owing.tQ. the '.ribetan frontier troublee, poniee and mules were not· up to the 
average standard, but the numbl!'" ~roug.ht in wu quita .. lar~e aa Gaul. The oattie showed 
a deoided improvement, largely, it 18 beheved, due to the speOlal priaea dared through th.· 
Civil Veterinary Department. 

The poultry oontinues to develop and 121'airs of English fowla were given away aa 
prizes by the beputy Commissioner of Darjeeling. Gmins were not quite up to the last 
year's exhibits. u the season had been unfayonrable, especially for bl,ut'UI. Roots, vegetmbl .... 
fruits and dairy produ08 were up to tbe average, and the .... ms might bellSid of exhibite 
illustrating local industries. An lntereeting feature of the last ell:hibitiOIl was weaving with 
the Seramrore fly-lihuttle loom. The Bengal AgrionltuJoal Department paid Rs. 450 from 
the Impenal fund for the award of special prizes for the improvement of oattle-breeding and 
Rs. 501l from the Provinoial grant in aid of the fair. 

5. 11' ... P(J/Qkata Fair.-:-This lair oommenoed on the 21st 1 all'!l.., 1904 and lasted till 
20th February 1901. There were various amusements at the fair to attnaot the people. The 
prinoipal artioles brought ador aaJ. were braaa utenails,blanketa, _ntry and foreign oloths, 
and other indigenous prodncts. No Bhutiu oame this year with dogs andmneks .. ill 
pl'eV\OU$ years. The estimateb. value of the artioles Bold and the average daily attendanoe at 
the fair were Rs. 29 ()()O and 300, respeotively, -agaInst Re. 27,~00 and 250 in 1902-19011. 

6. 8antrabari Faor.-Tbe fair wu announoed to be held on the lOth January 1904, the 
date of payment of the Bhutan lubsidy. All preliminary arrangements were made for the 
fair, but it was not held. It is reported that no Bhntia tradesmen oame down. nor did any 
people go to Santrabari, owing toaromour that there might he a rising, as the aubsidy had not 
been8aid to tbe Bhutan Government on the .Ii;z:ed date. 

ut of the Government grant of RB. 500 for the Fala.kata and Santrabsri faira, Re. 300 
was expended for the former, . Rs. 20 for the latter. Tbe balanoe (RL 18C) was refunded. 
The Commissioner of the Rajshabi. Division reoommenda the continllllnoe of the grante. as the 
circumstanoee of the year under report were exoeptionaJ. 

7. Th. Tangail lndultrial and ,4g";"ulturaIE:eAibilion.-The exhibition was opened on the 
14th February 190ft and lasted for ten ciay.. It i. ~orted b,,--publio aubsoription and the 
100al zamindars take great interest in it. Among others, Mr. W. Pania. alooal zamindar. 
presented two gold and four silver meda1a to the ExhibitiGD Oommittee for award to the 
8Uoo98sful .eshibitore. Xhe exhibits this year were quite a good _ortmeat. The. 10001 
ex'la"bitB predominated, but there were aIBo a deoent number of exbibit& lrom mob distant 
places as Ludhiaoa. Gauhati. MaIda, 13erhampur. :a_ell, .l3ianupur, etc. The aiIlt cloth 
manufactured by looal weavers compared lavourably with those nom other parts. . TIl, 
wooden Stat.ne of the late Boy D W4l"ka Natb Obowlllhury. zamiDdar of Santoah, made by a 
10001 carpenter, wu life-like. The working of the fly-sbuttle loom drew orowde. The culti ..... 
tion of potato and English vegetables is inoreasing in the looeJity. Rupeel 150 in caah, and 
~wo gold and eight silver medale were given away aa prizel to the beat exhibitors. 

8. 8itamarhi Oatil. 8how.-'J:he shew was held. on the 27th :March lut. The number of 
bullooks brought to the show this year wu abont 30,000. There were only 100 cows 01" le88 
of various sorts and tWG or three liulla of sorta. The 111dging Committee oousisted of the Sub. 
divisional Ofliosr. Bita.marw. Hr,.1. Wilson. Mr. E. W. C. Moore, and Major Raymond. 
Rupees 1)45 wae diatribnted in prizes. It is reported that the Imperial prizee were not 
distribllted in aooordanoe with rule 9 of the rules lor the award of auoh priaes. The Imperial 
grant will have to be withdrawn if the Committee do not striotly follow the rule. 

9. The 80nepur Hora. and o"m. Eair.-The lair oommenoed on the 29th October and 
lasted till 18th November 1903. This year the cattle show was held a day before the bathing 
day on the 4th Novllmber. Notices both in Euglieh and Hindi were printed and distributed 
for publioation in all the districts of the Patna Division. !rbe estimated nomber of auimals 
brought into the me", wu as follow8 :-Elephants 600, cows 450. bnlloob 19,(J00. hor_ 
1,600, ponies 3,000, buffaloes 200, camels 22, and birds 2,000. About 8,000 horses and. 
poniee, 570 elephants, 250 cows, 16,000 bullocks, 100buffaloeB, and tbree-lomb. of the bird, 
ohanged handa. Fifty-three bullooks and 200 ponies were purohased by the Militarl :Depart
ment for the 'fibct Commission. The BUm total of 'all transaotione at the fair 'Wu estimated 
at a.bout Rs. 6,25,000. VeteriDe.ry Major Raymond and I visited the fair and help .. the 
Committee in judging the animals for priJles. Twenty prises at a eoEt of Rs. 365 were 
awarded lrom looal fllUde!.... whioh includes the Government oontribution of RI. 200. and ont 
01 the Imperial grant of !ta. 240, four prizes amounting to only Re. 51) and 01lB eilver medal 
could be distribUted. The cows were .. usual fair in number and quality. Most of the cows 
were from the United Provinces. No local bulla were seen. The buffalo COWl ef np-oountry 
breed were very good. The local buJlaloes were inferior. One .. ery good Patna bull com
peted, but the Patna cows were not good. The bullocks were, ae nsnal, bad as a lot; they by 
no means .represent the Average quality oj the animal brought to the fair. The ohief reason 
appelU"ll to be that the show eIlolosnre is far from the bullock lines, :whioh ill nnavoid.b!. 011 



.. 
. uoount of the size of the fair. No real ,lough bullocks were exhibited, but 80me very line 

cart bullooks were ehown ae plough bullooka. 
A ~l priZE> of RI. 20 W88 given fo~ a bull bufalo.calf ae nO heifenr were exhibited. 
:Major :Raymond, 'Mr. O'OOvy, and Mr. Abbott bollght eight deshi oows for the Sripur 

herd. . , . 
10. TM T;"tang4.Mlla and .A.gricultu~al 8Ao .... -The mIld W88 held thill ~ on the lot 

February 1904 and Oil the two following days. About 20,000 people gathered on the bneieet 
day. A travelling overeee~ of thiII d.partment attended the mIla and helped the Managing 
Qommittee in determining the prizes distrihuted til the exhibition. Copies fit II useful primer 
on agrioulture were diotribniled at thie show. The total .... oeipts, Gf this yesi from. all.!louroea 
amounted to Rs. 818·18 agaiuet 11.", 27&-4J of the previous year, The- total expenditure 
amounted to RI. 279.9.6 against 'Be. 269.6 in the previoUIJ year. . 

11. Th, Malr/a .A.gricultu,al E"'hihilio" . ...oThlo exhibition was heltl-this y~ar lit the sadar 
atation of the distriot from 2nd to 7th. February 1904. The uaefuln_ of the' exhibition 
having been appreciated by moat of the residents of thie distriot, it proved a greater mcuesa 
thie year than last year. All the prin<i.pallamindars came forward to mngthen the handa 
of the Exhibition Committee and _dered very valuable help. The exhibits tbill year, though 
not very large in .umber, still.8Ul'pllBBlld those of. tile' pr,evioua ye~~.Jf ill> Vilriet, IIDd 
exoellence.. Among other things, the oollection of 1I"'ain.a alld. vegetabl,,· prodWJf:a. VIaS! very 
aatisfaotcry an4 att~ed special notice: The exhib.ts sent by this dsputmeut ",lae, at_ted 
special notioe. Improved implements, iuch II. the Sibpur plough, '" Jiva-tined grubber" tbe 
l'lanet Jr. hand·hoe were 8.lhibited .. t work, and there· hawe been. iIom\lt INlqu_ :&om. thie 
diatriot for these implements, Govemment oontributed R •• l50 in aid of til;. ahow. Money 
prizes and medals of the totil val~ of lts. tHo wer~ distJributelj. ~o th~ eucqelllful; exhibitors. 
The total income of /.he exhibitioll ;f;r9~ aUeonrQ811 amounte!i ~o ;&8;.. J..99~. whi!lh waa just 
sufficient to meet the expenditure. . 

12. Th, Dum/ra EzMbilion.-An. agricultural and iridustrial exhibition waa held at 
Dumb on the 21st J an~ last and it 188ted for four days. Agrio.n1tural produce, artioles 
of looal mannfaotnre, and live.stock (oattle and p'oultry) were exhibited and prizes amounting 
to R •• 461 were distributed to the mooessful exhihitora. The exhibition ..,88 managed by a 

.Oommittee, with the Deputy Oommiaoiooer of the S. onthsl Parganaa ae its l'reoident, and the 
expenses were met entirely by private enhsO)'i,,-tiou.. 

18. 2'lu KAagra MIla altr/ Oattle ShotD.-:The moot Important feature of the mAla this year 
waa the opening of a.cattle ehow. QD the Sth.JallWU'y j.ast during ~eaontinuance of the mila. 
The ehow was in every respect auaoess1n1; considering th .. t suoh ... show. w ..... held feu the firs. 
time in the diatriet. Out of the Imperial grant· ot Ra: 180 to this sJimr" nine prisea 8.ggregat
ing Re. 160 were given to the owners of the beet kind of oattle. The Kbag!'& estate spent 
Ra. 155 ill _arding ten prises to the owners of the other oI88Bes of cattle not provided for 
in the Imperial grant, 'fhe. tII~l4 wae, ... uaual, very suooeasful and the iocome· inore&eed. 
About 800 elephBllta were bronght and SOme 120· of them W8l'8 soldl. The ol88B of cattle· 
brought to the m~1a is improving year by year. . 
. 14. The RiMa Gatlk Sho~.~In previous yeat'8 a filii. was held annually' al Bih!s on the 

8/160 Bat,.; day, in which only a few: hullocks were bro~ht for sale; but this'year a' ver;rii!.rgB' 
cattle Wr which ie held annv.aJly. at Kath Berhamporelll the Shahabad distriot ,I1mng llooll' 
stopped on 8000Ut 01 the plague, the eattle whioh would htwa been taken· there·oame on t1l' 
l3ilita, and this cattle ehow therefore started under' exceptionally' favourable eil'Ollmstan08B. 
Severlll thoUlI8Ilda of good bullookswere brought for Iale. Th. buUs, com, avd heiiertJ 
eshibited were IlOt rea1l)1repreaentative of the best atonk available ill the dietri.ot, bult ill ie 
lloped tIlat if the sbow is again heleL next year, a iletter olaea of atJock will be· forthcoming-. 
ltupepe 180 Wf!08 giVJlll froJIL the.lmp8fial grant for the awanl of lIf.I.eoied pries at this oat1;le· 
/lb.O'll7. '. 

• 15. I/uJMga~ Oattle Sko .... -During the year under report .. oattie.moW' WIIB' etloned' at; 
ltajuag$' in the diatriot of Darhhanga •. ·· It was held on· the 20th January 1904: ThO' oJijeot 
with wbich thiII oattle ehow Willi atarte4. WII to eDoour'ga the breed of Baohour cattle. 
The numher of ~ttl. ez.hihited was large and. the arrangement. for houaillll' them were goodl 
~h. quality of the cattle W&I perhePIt!1IOt ao good as might bavebeen, e"'Peoted' and: wu' 
acarcely reVl'fIIIenlollti,va. of what. the dietriot .can produae. Major Rilymolli anot]l attended' 
this exhibition and helped the Judgillg Oommittee in awaniingthe prize81 The Jifahamill' 
of Darhhanga glliVe awaytha prizes. Witll.th.~ opening ~f the railway ~o' ~1Ijnagar- next 
y~ -.ad the aaeistanlle I'l"Jlliaed by the Maharaja of Darbhanga, themOlllr' should grow' in· 
aiD and popularity. The li'rovilloial Govamment allotted Re. 160 towards the ehow, and 
the Imperial Governmellt RI. lan besides two lDedai& Cl\l the wholeth8 show; oonaidered· 
&II an initial effort,. W&ll '" great 1IUOO8III!. 

• 16: There wee an exhihition held at Outtack early in Janwu:r ~ GOnlleotioll. witlt· the 
pOQferelicp of the~~v~ C~eI.a.oi Q.tis!IIl. :n Wl!8,a pat 1lU1lCeaJ, . 



APPENDIX IV. 

Ezpendit_ on miacellaneou, ""Ptri ..... nt, find enqllm molk 6,1 tM DtparlmeNl. 

(1) Experilllentll other than thoae made in 
e:s:perimental farms ... 

(a) Cost of Egyptian ootton seed .,. 
(6) Ditto Australian maize ... 
(c) Ditto . ditto oats ... 
(d) Purchase of seed pots toes ... 
te) Ditto other seeds and man1lrel 
V) Yiscellaneous ... _ ... 

... 
Rs. 4. P. 

31 0 1 
66 4 0 
42.111 0 

351 15 0 
359 0 3 
761 14 3 

1,602 13 7 
'. 

(2) Pay and travelling allowance of the agrioultnral overseers 
(3) Purchase, eto., of implements ... .. . .. . 
(4) Purohaae of bulla... .. . ... .. . 
(5) Coutribution for a seed store at Dumraon .. . . .• 
(6) :Misoe\laneoua, including Rs. 431 for pay and travelling 

allowance of the Head M88ter, Rampur.Boalia Diamond 
Jubilee Industrial School, and Rs. 67-11-9 for his 
deputation and travelling allowanoes to Bangalore ... 

Total ... 

APPENDIX V. 

'BI. J,.. P. 

1,602 13 7 

4,708 7 3 
2,698 8 0 

600 0 0 
300 0 0 

961 1 0 

10,870 13 10 

No. 39-XIX, dated Debra Dun, the 22nd Apri11904.. 
From-DR. E. J. BUTLER, K.B., P.L .••• Cryptogamio Botanist to the Government 

of India, 
To-The Director of the Department of Land Reoords and Agriculture. Bengal. 

IN answer to your letter No. 1l07A., dated Calcutta, the 18th instllut,reqaeatioginform. 
ation on the results of the investigation of sugarcane dise88e8 in Bengal, I have the honour 
to submit the following. . 

A namber of fungus diseases of cane were found in Bengal. Of these by far the most 
serious is that usually known as .. red-smut" due to the fungus OoIl8totrielium jakatum. It 
causes reddening of the interior with subsequent drying UJ' of the cane. There is reason to 
believe that the disease is conveyed largely by the use of infeoled sets, and all sets showing 
traces of the red oolour on' cutting should be dislJarded. Excessive moisture in the ground 
is a predisposing oause to the disease. Severely attacked varieties should be replaced hy 
others, 88 their oontinuance in cultivation ouly serves to inorease the disease in succeeding. 
years. Oanes which have withered from the disease should he removed and burnt, as spore 
formation takes p1aoe on the surfaoe of the oane after it has completely withered. 

Cane-amut, due to UBtilago. SacChaN, is common 0,11 certain varieties of oane. The 
majori~:wever, do not su1l'er. 

.. . .. cane, muoh onltivated at Bnrdwan. is often attacked. . 
The dise88e is oharacterised by the growth 01 a loog black Whip-like organ from the till 

of the shoot. On. this spores are produoed in great quantit1. and infect the ground anil 
surrounding oanes. Hence when a field has shown much disease it should be replaoted with • 
a clliferent variety'taken from BOme dietanoe away. i'he cane from the diseased field should 
Dot be used 88 seed the following year. 

Brown leaf-soot. due to an undescribed fungas, OercoBpot'lI longipea, is the oommonest 
disease of the drier palts of tbe Presidency. Tbe leaves are marked with oval spots 
surrounded by hrown, red, and yellow rings. In the centre of these epots spores are formed, 
whioh successively infeot every leaf produced, 10 that eventually sound leaves can 8Oaroely be 
found.. Every leaf in every field of oertain varieties, in many parts of Cbamparan, Saran; 
Shahabad, Patna and other distriots is affeoted by this fungus, and BOme of the most oommonly 
grown sorts 88 Mango, Reora (Burli), Khari, eto., are speoially liable to it. The extent of the 
damage caused, and the treatment are matters requiring further investigation. The e1l'eot. 
are indirect by interfering with the proper functions of the leaf rather than, as in the two 
previous diseases, direct by destrnDtion of the oane. 

" Ring spot," due to the fuogus LeptoBphaeritJ 8a/IChari, was found in a few cases pro
ducing affects somewhat similar to the last. The leaves are marked by inegular dried-up 
spots and the green oolour is eventually destroyed. 

A riod disease oaUBed by the fnngus DipM)(lia Oaeaoieola is oommon but oaasee little 
damage. Its e1l'eots appear to be eomewhat similar to thO" of .. red-smut," but are more 
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locaL The rind is ruptured in numerous points arranged in line, and a black ornst, formed 
by the epores, is found in the ruptured parts. Treatment does not appear callad for at 
present. 

The "l'ine.apple" disease of cane, oaused by the fungus XhiIJlaoiop8iB etliacet~B, W88 
introduoed m Bengal on two oooaaione within my own' knowledge. It has not been feund 
10 far on native canes, and it is imposeible that the disease should b,!l. very widespread in 
Bengal without having oome to my notioe. Tha disease chiefly affeots the germination of 
Beta. In several sugar-growing eountries it is responsible for a 1088, estimated, in some oases, 
at np to liO per cent. of plantea seta. In view of the riak which exists of the importation 
of d.seases, of whioh thia is 8 oase in point, the uneontrolled introduotion of foreign canes is 
a source of greot donger. . •• 

A disease locally termed" Lahi II ond said to be the worst oone disease known to the 
onltivatorl was seen in Saran and is not uncommon e1eswhere. Its most striking feature is 
the deposit of a black, flaky, omst on leaves and other parts of the cane. This orust is 
oomposed of fungus elements. The fungus is, however, onlY' indireotly conneoted with the 
disease, whioh is really due to the presenoe of soale inaeota-. The latter exorete a sugary 
matter known as .. honey-dew OJ on which the fungus grows. As a result of the black ooating 
the leaves, already weakened from the attacks of the soale inseots, rapidly become bleached 
and funotionless. Attention should be direoted to the inseots as the primary oause of the 
disesse. 

Some other dis888es of minor importonce were investigated. A full, illustrated aooount, 
as far BS present knowledge goes, of these diseases has been drawn np and will be submitted 
Bhortly to the Inepeotor-General of Agrioulture for publication, when oopies will be furnished 
to your office. 



A. APPENDIX VI. 

Stateml'llt ,hOilli .. , r,eul'. of ""JIfrim ... ta on eugarc_ matH 6V '0III/I ofiAI IJlll~go Platlt". in Be,.",., 

Ifl03~904. 

Burhogah Esperimental Plots. 

"' ....... yield per ..... -1 V.I .. ot 1_ 
.,..,ot 
maaure .......... ProSt,.. Loa ~or BrIL aar. aore.. i 

·SIIl'IUI Diatriat. 

~ .. 0. ..: 'Jlo ... G. Q.. 81.,,,, r. Jra. 4. II. IlL- At W. ...... .. i 

Lalgira or Pounda ... 
Sam.ara ... ... 
K&Ol"& or Bhurli 

I aU.B BBBD OAJCJI-

Lalgira or P01Inda. 4" 
Bams.ra ••• _ .. 
Baora or Bhurll 'I' L 

» CUTOB CUB-

Lalgtra or POlUlda ... 
• &..nisara •.• '0' 
Baora or BburU 

, &lP. 8SWD ,um avanT. 
o. AIUlOlfU.-

Lalgira or Poonu ... 
Bam...,. ••• 
Bo&ol'lo & BhurU 

• Sona PaoapJU.'t'B SU'r.. 
PllA.TII 01' 4.IIIlOB14 
.lJfD P01'48lI-

Lalglra or Ponna _ 
8&1111&1'& ... ,0, 
lLaora or Bhurli 

• Bz:n-

1 

2 

• 

•• 

• 

• 

IAlgil'l. 01' Pound. • .. 
8aOl8&r& 'ii' ... 
&ao~ or hurli 

B 

No )J.A.BUBB-

LaJrira. or PO\lD.da .. , 
Sam_ra.. . .. ... 
kona. or Bb1,ll'li ... 

B.1.PlI 8Jnm OAI::I-

La.lgira m: Pad., ... 
Samaara. .•. -,. ... 
B.aore. or BhurU ... 

CUOOB O.\D-

Lalgira or Poonda .. , 
SaUUlat. ". • .• ... 
Baora. or Bhurli .. , 

R.I.p. SOl) .n Su," 
PS.t.TlJ 01 AlDIOlfU...,.. 

Lalglra or Pound. ... 
8a.mll8ora ••• . •• ... 
lL&.ora or Bh.u.rli ... 

SUl'lIK BULl'Ju.TB o. 
A.JoI;o.t.t.. .A.lfD 1'O'l"J.8II-

Lalglra or PoUlld& ... 
Samsua ••• . .• ... 
Baars. or Bbur~ ... 

BBn ..... 

Lallrira. or PouuQ. ... 
Sa.mBa.l'lL ... ... 
Baara or 8I1.u,11" ... . 

16181 
10 '" 0 18, D Q 

It 3 1 
1.1, 0 
181110 

1710 0 
115 18 0 
lID 0 0 

111 9 • 
1811 0 
90 7 0 

10118 
1311 0 
17 S 0 

10 •• "19. 19 1 0 

'" 

410 0 · ~ . ~ , Q 

• , 8 I 11 0 
611 0 

• til 8 8 • • 
818 • 

8 • • 
8 •• 
8/& 0 

.88 
1811 0 
.11 0 

... ... 

sa 11 0 
SIlO 0 
81 S. 0 

17 , 0 
.. 8 0 
"100 

.. .. 

.. 7 • .., .. 
Nl' 0 
.. , 0 
..... 0 

81111 0 
ItS 9 0 
88 • 0 

-... ... 

1711 0 
1711 0 
U 11 • 

90 8 8 
SO • 8 
90 8 8 

Willi 8 
.. til a 
1\9111 

n 1 8 
71 1 a 
n 1 8 

... 
'" ... 

Barbogah Experimentall'lota. 

OJ. • ... ... ... 
1316 • '" ... ... S ,. 0 ... ... . .. 

It 18 0 • • 0 .. 8 0 17 II • '3 • 0 !lU. 
840"'1 

17 IS 0 
lite 0 • 0 0 0 17 11 0 

• 
n 19 0 18 • 21 lOllS • SO 8 8 .. ,. • "8 .. • • SO 8 • 1611 • • 11 0 1:111 0 .. • 8 

-

.". • 1818 0 1015 11 0 ""'6 8 
1717 • • 1 • at • 0 .. ,. 8 
18,. • 8" 0 eo s 0 .. ,. ~ 

18t11 0 to • 0 1.' • 0 71 1 • 1910 • It. 0 .. 8 0 71 1 I 
10 • 0 7 1 0 .. 1 0 7' 1 " 
t8 , 0 1SU g 8. 0 • ... 
1. 7 0 011 . ,. 0 -I, 0 0 8 I Q .. ,. 0 ... 

.. - . 

-
18 0 0 
141' 8 
III •. 0 

lI'la 8 
10 1 • 

• • I 

It"'. 8 

. .. 

... . .. _. 

"" 0 

1'-1 0 

n • 8 
11 , 8 
SO • • 

11111 8 
1 0 • 88 • • 

17 0 8 . .. . ~. 
... ... ... 

'" ." -

18 , • 

i" •• 

U 8 • 
.., 10 8 
to 8 8 

-. .. ... 

t". 0 ... 

... ... ... 

... .. . ... 

.. "·S • 
II o " 

.N . .. .. . 

81 :;n., 
IO. 

'''' 11.-.' ., ... 

18.8 ,.., 
10.' 

II·, 
]I,' 
17 

n'l 
10·. 
17 

".8 ,. 
BEh, 

Not irrigated 

'8 • Illig ... , 
17'0 14.9 .... 
"'S 18 •• ""0 

. 
17'1 16·' .... 
17·8 141'1 

.,.. 
tNS 16.8 116 •• 

tII·8 12.8 , ... 
16" 11·. ,. 
17·8 18,0 116, • 

18·' 18·1S 79·8 
Ie·. II·' ., ... 
1701. U!, 11.2 

18'1 , ... "'1 
16·9 lB·8 ,. 
10,' 18 ... 
17'" U·' 116'. 
11'& , ... 78-6 "". , ... . .,.. 

NOl'l1-
The Sam...,., I8dll _I. lb. B 
.eMu wltb tbe psoepUon of Plo&: e. 
.. .. delivered bl cali .nll wu 
moch better eon ittfJD thaD t-hat oiled 

.. 
10 .. riM A wh1ch WIl. d~Uvl'red b1 
rail from Beeraha. Bence tbe bl'tbir 
germination .ad heavier orop of tb~ 
variety 10 BEnet. 

The eonJp&rilOD of irrt8l'teI1 ...,., ... 
DOb.irrilj:ated "I. vitlHl.t!d bJ' tb 
'act th .. , the QOD.i~ (IIeI'ltl B) 
'WlUJ irrlpted. b1 r. Illa('keuzle lIt 
AQUlt durins. proloDll'ed ~. la 
the raint. 

• 

So thl' Pl'IW'ticaU,. DO dlldqetionl ea. 
be drawn trOQl thUi 8e1'iea. 10 far •• 
the plant (~ni) crop 11 CIDIlOmled 

.lUdS'IIlg from ihe low co-t!lHcleot or 
purity. the b!8 caD.,. iD botb _riel 
were .till far from ripe when cut. 

VilVlI OJ J1(CBBJJIB TO GAOWZI 
calculated at .. ann .. p" maund bi. 
C'IA8w • r.ouu pq -.tmd l1li&11 CIlit~ 
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APPENDIX VI-concluaed. 

~tdf~m .. 1 8AoKing rllult. of tltperimenl. on .ugarcam ma Is by BOtllB 01"" Indigo PlanterB in BeMr, 
1906-19011.- concluded. 

Seeraha EsperiDlenta.i Plots. Irrigated. District HuiIalfarpur. 

)UJ1)'U eo_m. 
I'van'l" ....... ~+-. COIto! p,o •• L .... Pa":, 

,Jield per ....... per ... BriL Sa..- C .... 811IU.U • 

NI_ Phoo- ..... nor .. e. .. ...... ...... ..... cieat • ..... Potalh. Jthorlo 
..,14. -

Noau.wn.- T. "Q. T. 0" Q. BL .l.P • .&a. .&... P. &a. ... p. ,!.t • .. 
]U.lanft (BoarboD) ... ... ... ... ,. ,. , ... ... ... .. . . .. 17'8 1"" 10·, 
Sam ..... ... .. , ... ... . .. U'. , ... ... ... .. . .. . 18'3 , .. .... 
BhurU ... ... ... . .. . .. • • , ... '" ... ." . .. 19'! 17'1 8O • 

a..,.D- • 
J[al.lra (BoarbcmJ ... 119'5 '" M' e , • Nil Nil ... ... . .. , . ..., 15'0 "'7 
Bam .... ... . .. 09'6 . .. ... .. " • • • • 79 • • .., ... ... 17'tr! 16'83 8O" 

Bburll ... ... 119'6 ... .., UU • • I , IllS • ... ... . .. , .... 16'18 ... , 
R.nIDDCAU-

K .. t ....... (Baurbou) ••. .. .. ... ... III • • Nil Nil 11'. 0 Ni1 11 ,. • 17'3 15'38 "'7 
lam ... ,. ... ... .... .H ... ,. • • • 0 • .. • • IllO 0 17'0 • Nil )8'''' IS'SO '77 
BburJl ... ... .... ... . .. III 0 • III 1 10 • • 1110 0 Nil • 0 • 18'15 16'81 87" 

O.l.llOll o.t.JUt-

E ........ (U .. tboD) ... .. .. ... ... 710 , Nil Nil .. 0 0 Nil .. 0 0 Di&easfld plot. 
Sam.ara ... ... .... 'H ... 1811 , 7 • • It • • .. • 0 • • • Nil 18'88 15'16 84" 
BbllrU ... - .... - . .. "" • • • • .. • • .. 0 0 Nil ." • II ... 17'08 .... -.. 

BAn IBID.l..JJD IUL!'B.ln 
. 

• 0 ..... 0 ••• -

KalBlQIora (BoorboD) ... ..... ... ... • 8 • NU Nil .. 0 • Nil .. 0 • " ... .... .. .. 
Bam.are ,,'~, "'8 ... ... ,. I I ... I .." • .. 0 8 010 • Nil 17"85 16'<66 .... 
Bburl1 ... ... .... ... ... II • I Itt , .. • 8 .. • • Nil 1118 I 18'1& , ... "'1 

0 ... 1T0. OAP ... Jt1) IVLP-
D~ OB AJUlOlflA-

Ka1&pra (Bourbon) ... ., 
'" ... n • • "II Nil sa 8 0 Nil sa 

• 0 
18'm , ... .1"8 

'Bamaarlo ~ .. , ... O. ... ... .9 • , 8 • 0 Of 8 0 .. 8 0 .. 0 0 Nil J6"715 18'8 ••• 
BharU ... .. , ., .. . '" IS 8 • .If 1 81,. • II • 0 Nil 0 • 8 18'78 "'93 .... 

8tJ1"J1ll PROIPlr ... ,.., ItT.· 
PH.A.TJt OJ ... o.a .... » .. ' .aJ:,ua-

'Ka_ra (Bourbon) .. , .... .. .. .. .. 7 I • Nil ",. 07 • 0 ... 07 8 0 ID'I)! 17" ., .. 
Samfal'll ... ... .... .... "'8 " 8 8 0 0 • 80'8 • ,., • 0 . .. 1810 • " ... , ..... .. .. 
Bburli ... . .. .... .... "'8 n • • ". • IS 0 • •• 8 0 .. . .. 7 ~ 18"88 tel':l .... 

. Seara.ha Eli:perimental Plots. Not irrigated. 

No ll.lBvn-
)[a..pta (BoarboD) , .. ... 'H ~ 1510 • - ... . .. ... . .. 18'88 l"a 17'7 Par the sate of uniformity 
&m.ara , .. ... ... ... .., .. 1118 1 ." ... ... .... . .. 17'88 18'OS .... (etid6 Burhogab dgll) tbe 
JlburU • H ... .. , . .. ... f" • til , '" .. , ... .H ... 17'" " ... .... "Ius 01 io.Cl'9Ue obtain 

ad by ~tion aDd 
maotlrea baa ell weD-

BlIJltBD- 1ated. at o6t aoo'" rr 
ltl.1tR'l'ra ('Bourbou) ... 1111'S Nil Nil 

maund far big cane an , 
... •• ,. • • ... ... '" 17"'" 11·..., .... aullM -;,er maud for 

Sam_,.. _. ... ... 119'1 ... ... • 7 I Nit Nil ... ... ... I1'M ,. .. "'7 Imall. II' I 'Would 
IIhurU - ... - 119'0 '" M. " • 1 .. 0 0 1811 • ... ... . .. , .... 16'" .... tDt out that tbue 

UteII do Dot represent 

lLLP"I BUD OJ,,1lII-
I. tlie a.ctual -nIne of .ne 

to the. OompaD!' Dor do .. 

J:[,.,I.",,_ (BolOb3n) , 
the relatin value for .... ... ... 1a J8 • Nil 1111 A'O 0 ... il 10 0 ' .. ~ I 1"3 88'11 BDlAU and big eaQe .ppee.l' 

SaWIal''' ... ... . .. .... ... M' Ii 18 • 0 • , , 
• ,0 

IlIO 0 . .. .. • • ". 11'38 ... .. to tie oorreot. 
lIb1U"l~ ... - ... .... . .. . .. 7 8 , liD Nil 1110 0 ... AIO 0 , .... ,,'0 "'7 I believe 11 tOM of· bi~ 

cane wiU yield a ioD 0 

Ouro. 0 ..... -
aupr. wbenlal It 'Will 
late about US tan!! 0 

)[Illapra (lIourbon) .. , .... 01. 8 NO Nil .. 0 Nil DIaIaaed plot • 
Bhurll to give a like ... ... 0 .. • 0 J'ellllt~ The reepectlve 

&ul~ar .. II. ... ... .... .. . ... "U 1 6.1 0 .. , • .. 0 0 11 , 8 Nil 17'7 lI'iS 87"3 ,.alM placed on tbeae 
ltbu.rU .. , ... ... .... ... ... 11 • I • • 0 .. U 0 .. 0 0 NU • • • IS'ISS II" .... 'Varieti81 18 .. 9 11 to 8. 

Th_ 'rri~ted. ~OtIJ at 
8eeraJ:ta bad. on three 

BUB S •• » .1m OUr.- ....... rwgl. 
I'JUT. o. AIIMQ.IA"'l" 

Ihla«ara (BourboD) _ y • • Ni. Nil .. 0 • Apparently .ur. tho ~lotl .... ... . .. ... .. • • l'J't/S 11'58 sa .. at Burbogab were in ga ..... 

RlluUll.ra .. ' ... ... .... ... ... II • • NU Nil .. 0 • .'" .. 0 • 16'86 1 ... ·13 :t~ 
ed but l·be number ot 

BhlU'U ... ... .. . .... ... . .. 1017 • 1 • • ." • .. 0 • ., .. I • 19'3 17'le wattoriDga ,-:ven is .Doli 
mentionoo, t it remark .. 

OI.no. OAW •• n an 
_bl .. ho\ftver, that the 
lIon·maDUI'l d plot. at 

1'.8.4'1'8 o. AIlMOIlU,- 8ee.nb .. r" ao aT8r1oRe 

KaI.,. ... (Bollrboa) .. , .' ,. • , NO Nil ... • 0 .. • 0 "'II 15'as 
71&4 of 1 &on. lSe. 1 :1:' ... - . .. ..., per acre, where.. t e 

Sum..,.. .. , ,., ... 8. ... ... 1811 • 0" 1 • • • 58 • 0 ... ., • • '8"08 11'78 87" oonupondt:\ plote _t 
BhurU . " .H .. , 81 .. H • '5 • 0 ". I .. • • .. • 0 .. , Nil 18'1' \6'. .... Burhogah on., averaged 

9 TOll8 i a"tol qra. 

IV.JI. PnoBtlB.&.TW 811'"" OIl ... othel' band tho 
,BAT. O. .I..MOltU mlUlllred plot, at Burbo-
&I!IDfo'Z ..... - . r: abow • luger iDcnaae 

Kalu:ua (Bo1ll'bon) ••• .... .. .. ... • 1 I HII Nil .. • 0 .. • '7'18 "'7 
,ield ~an the eorrea 

'H • .... pon41n,a' plou ti 8eeraba. 
&Dl!JI1r1o .. ' o. .. , .... .... .... .. • • 'IS , 11 J6 • .. • 0 - .. • • 17' • U'J .... 
llhwll ... • H - .... .... ,,'8 111. 1 ." • II • 0 or • 0 '" .. • • 11:1'8 , .... ..... LBVDBOB'. 

I8tA .4priJ JfKH. 



REVENUE DEPARTMENT. 

AGR1COLTOBE. 

• •• 
OALCUTTA, THi 15m AUGUST 1904. 

RESOLUTION-No. 3490. 

READ-
The Report of~e Agrioultural Branoh of the Department of Land Reoords and 

Agrioulture, Bengal, for the year 1903.C4. 
Letter No. 5257A., dated the 6th July 1904, from the Board of Revenue, submitting 

the report wi th their remar u. 
Read again-

Resolution on tbe same report for the year 1902-03. 

. The Department was in charge of Mr. S. L. Maddox throughout the year. 
Altogether 184 days were spent by him on tour in connection with settlements, 

. ,agricultural work and sericultural operations. 
. . 2. &ielltijic BIIquiriea.-Considerable progress was made during the year 
in the enguiry into the alleged deterioration of jute; and special investigations 
were made into the practice of fraudulently watering the fibre. The Depart. 
ment had the advantage of receiving expert advice in the course of these 
enquiries from the Inspector-General of Agriculture, the Superintendent of the 
Roval Botanic. Garden, the Reporter on Economic Products, and the Agricul
tuml ChelDist; and the Lieutenllnt,Governor desires to tb.ank these officers for 
the valuable assistance they rendered. Experiments with jute were conducted 
at the Burdwan farm and at Faridpur and Jalpaiguri; and endeavours were 
made to demonstrate the growing of varieties under expert supervision. 
Special attention was paid during the year under review to the subject of 
cotton cultivation. Experiments were undertaken with the Q.bject of ascertsin~ 
ing what varieties sre adaptable to local conditions and what is the best method 
of production; seeds were widely distributed; and efforts were made to extend 
local cultivation. The Lieutenant-Governor regrets, however, to notice that 
the results obtained from the seeds distrihuted by the Department were on the 
whole discouraging. 1'here is, in the opinion of the Inspector-General ,of 
Agriculture, great scope for exten(ling the cultivation of superior cotton in 
Bihar j and it is proposed to arrange for extensive experiments at Pusa in 
comparing varieties, testing methods of cultivation and iplproving varieties by 
lIelection and cross-breeding. 

S. E.rperimental faN/18 anti 61:periments in GOlJernl1l6flt 68tatea anti Wardl' 
eatate •• -An experimental farm was started during the Iear at Cuttack, ill 
accordance with the suggestion of the Government of India that it .might be 
possible to hasten the development of imrroved agricultural methods ill Orissa 
by the elltablishment of an experimento. farm which would show the cultiva
tors what can be done with water always at command. A scheme of experi
ments in irrigation which has been approved by the Lieutenant·Governor 
will now be undertaken at this farm and at the Dnmraon and Burdwan 
experimental farms. The results of the experimonts made at the Sibpur farm 
were of especial value as showing that certain varieties of 11"-, paddy are i 
drought-resisting and prolific: the Lieutenant-Governor will "wait with interest 
the results of the experiments which it is proposed to make under dil!erent 

, conditions of soil and climate • 
. 4. Sir Andrew ~'raser is gratified to observe the growing interest in 

agrIcultural progress which is being displayed in various parts of the Province. 
A society has been f"rmed in Orissa with the object of developing the resources· 
of that Province by private enterprise; *he District Board of Raj,bahi has 
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oll'ered to give land free for a divisional farm; a gentleman of Mymensingh, 
Babu Brajendra Kiahore Acharji Chonahuri, has already placed a farm under 
the direction of the Department, and is bearing all the expenses of ita manage
ment; and, as the Director notices in paragraph 35 of his - report, excellent 
work is being done by private gentlemen in advancing improved methods in 
their own districts. It i8 observed, however, that the experiments conducted 
through the tenants of Government and wards' estates and other private indi
viduals gave, on the whole, UDsatisfa.ctory re,slll~s; and that it. was only where 
they were under the personal supervisIon of DistrIct Officers or other responsible 
rpersons that they proved succe88ful. To remedy this state of all'airs, the 
employment of four travelling overseers has been sanctioned by Government, 
and a closer supervision of experimental work in the Province is now being 
exercised. The Lieutenant-Governor is firmly convinced, however, that very 
much mOl'e requires to he done. The Agricultural Department has admittedly 
failed hitherto to make known a!Dong the people the results whioh have been 
attained by experiment. Accounts of the various opera4on8 undertaken are 
published annually, but they have not reached the cultivating clll888s; and even 
in the vicinity of the various agricultural farms improved methods of cultivation 
have not been adopted. There are many zamindllr8 and merchant8 keenly 
interested in agrioulture, but their sympathy and co-operation have not been 
enlisted. In these circumstances, the Lieutenant-Governor is of opiuion that an 
agency is wanted to disseminate agricultural knowledge, and to awaken further 
interest in, and discussion of, the agricultural development of the Province. 
Experience in the Central Provinces has shown what immense advantage hal 
followed the creation of advisory Agricultural Associations; and it appears to_ 
His Honour that there is a greatiield of work open to 8uch Associations in 

~
engal. Sir Andrew Fraser has, therefore, decided, as a first step, to establish 
Provincial Agricultural Association at Calcutta to co-operate with the Director 
his work in this Province. Its chief work will be in connection with agl'i

cultural experiments and the dissemination of the results of such experiments; 
but it will also advise Government as regards the programme of work of the 
Agricultural Department, as well as concerning all matters aftecting the 
improvement of agriculture and the best method of reclaiming waste lands. 
Sir Andrew Fraser hopes that if such an Association proves successful, it will be 
possible to form, in the interior, Branch Associations composed of members 
keenly interested in the advancement of agriculture and ready to push 
improved methods and to carry out in their own villages any practical experi
mental work which may be entrusted to them. 

6. 8ericuZture.-The Beng"l Silk Committee continned to carry on its 
useful work in popularising the use of healthy seed and extending mulberry 
plantations. The Lieutenant-Governor is pleaslld to observe the progress made 
in extending the silk industry in Midnapore aud the Tributary States of 
Orissa. In Midnapore a school has been established by local efforts with 
the object of reviving the silk industry in the dismct and of improving the 
agricultural condition of the people by giving instruction in agriculture and 
sericulture. In the Keonjhar State a trained sericulturist was employed to 
supervise the development of sericultural operations; and in Mourbhanj, 
mulberry plantations were established and cocoon-rearing and reeling was 
introduced. 

6. Tile SilJpur Agricultural Claaa.-The resulta of the examinations were 
satisfactory. The Director observes, however, that the supply of qualified scholar. 
iw not equal to the demand for their services, and that the Bcheme of divisional 
farms must necessarilJ' proceed slowly for want of expert officers in whose charge 
they can be placed. The Lieutenant-Governor trusta that the establishment of 
the Pusa Research Station and College will lead to a greater number of students 
coming forward, and looks to that college for valuable 'lssistance in respect 
of the trained managers and fieldmen who will be available for the local farms. 
His Honour welcomes the offer of a scholarship to be held at the Pusa College, 
which has been made by the Maharani of Dumraon, and shares the hope of 
the Director- that District Boards will come forward to support promising boy» 
who have attended agricultural classes in their own districts. 

1. Spread uf .Agricultural EducIJtion.-'l'he Director of Public Instrnction 
has been directed to submit a ,report showing what measures he would 
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recommend both to develop rural primary schools in Bengal and to lupply 
courses of training specially suited for the teachers of Buch schools. He will 
now be asked, in submitting his proposals to consider the suggestions made by 
Mr. Maddox in paragraph 43 of his report. The divisional. fa.rms will afford 
BUita.ble centres for the purpose. 

8. The thanks of the Lieutenant-Governor are given to Mr. S. L. Maddox 
for the ability anll Ileal with which he has conducted the administration of the 
Department under ·his control. His commendations of the Assistant Dire!)toril, 
Mr. D. N. Mukherji and Mr. N. G. Mukherji, and of the travelling overseers 
under him have been noted. •• 

By order 01 the Lieutenant-Govern?r of Bengal, 

H. LEMESURIER, 

0lg. Boc!l. to tlls Owt. 0/ B6ItglJl. 
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----
CHAPTER I. 

ADMINISTRATION. 

O"arge.-Mr~ W. E. Heycock, I.O.S., was in charge 'of the Department from 
• the 1st July 1912 to the 1st April 1913 when he made over charge to. me and 

went on combined leave for seven and-a-half months. 
:Mr. G. Sherrard was Deputy Director of Agriculture 'throughout thayear. 

He was in charge of all the five divisions of the province in addition to the 
leveral agricultural stations under the control of this department .. Mr. E. J. 
Woodhouse, Principal of the Agricultural College and Economio Eotanist, 
returned from leave on the 30th September 1912 and took over charge from 
Mr. C. S. Taylor. who had been acting for him as Principal. Mr. Taylor, 
Agricultural.Chemist, was granted six months' combined leave with effect from 
the 8th April 1913. Eabu Manmatha Nath Ghose, Assistant Professor of 
Chemistry and Physics, is in charge of his duties at Sabour and Mr. Sherrard 
is temporarily in charge of the well-boring operations. Mr. McGowan was 
Professor of Agriculture throughout the year. Babu Nagendra Nath Ray,. 
Deputy Magistrate and Deputy Collector, continued ·to work as Personal 
Assistant to the Director of Agriculture. ~. 

2. Statf.-The proposals regarding the appointment of additional Deputy 
Directors and of District Instructors are now under the consideration of Govern
ment. There was no change in the field staff of the department consisting of 
five Divisional Inspectors, two. Travelling Inspectors and a Superintendent of 
WeU-Eoring. A post of .A.'lSistant Agricultural Chemist was added to the 
College staff during the year and Mr. A. Viswanath Iyer of the Imperial Research 
Institute, Pusa., has been appointed to this post. During the year under report, 
Eabu Inclu Bhusan Chatterji, L. Ag. (Nagpur), one of the two students 
who were given post-graduate scholarships. for further training at the Pusa 
Research Institute, has been appointed as Demonstrator in Chemistry and 
Physics and Babu Jamini Mohan Talukdar, B. Ag. of the Poona. AgriculturaJ. 
College, as Demonstrator in Botany in the Sabour College. Two appointments 
of Fieldmen for Mycology and Entomology were created in place of the post of 
Demonstrator of Mycology previously held by Babu Pramatha Nath Ehatta. 
charjee who resigned on the 12th May 1912. On the unfavourable report of 
the Agricultural Adviser to the Government of India .upon the work of the 
other post-graduate. &OOolar, his course of training was hrought to an early. 
close. 

Babu Siva Das Banerji was in charge of the Bankipore Farm from 6th 
April 1906 till the end of November 1912 when he was dismissed on a charge 
of misappropriation of Government money. It was found that he had not. 
brought to account all the crops raised on the Farm and had abused his position 
of'trust as Farm Superintendent. The state of affairs disclosed by this case 
only emphasises the necessity of closer supervision which means an increase in 
the staff of Deputy Directors. 



• 
8. College.-The 8rd year class·w~ forined in June last. F'ourteellltu. 

dente out of 18 in the 2nd year class passed the Annual Enmination and were 
promoted to the 3rd year class. A careflllit considered Boheme for the revision 
of the Diploma Course and for improvements in the organisation of the College 
is now before Government, but my dna.1 reoommendations have not yet been 
submitted pending a co~ference with the Patna University Committee. The 
quarters of the two ASSIstant PrQfessors and thEl Sub·Assistant Surgeon were 
completed during the year. Some additions and aLterations in the other Assis
tant Professors' quarters were also completed. The building of additional 
quarters for subordinate staft', is under contemplatiQn\ . Owing to want of funda 
aatiafaotory progr_ haS not been made with the laying out of the College 
grounda. A sum of Re, 9,423 has been Mnctioned for the work of grading. clreu. 
ing and draining the grounda, but it is doubtful whether the Public Works Depart. 
ment will be able to!lllend tlle. ,,"ho~e amount during the current financia.1year. 
It is hoped that in the coming year sufficient funds will be allotted to complete 
this work which must eventually btnr:i.trilld·ollt, but which has been hanging fire 
for three years, while trees and orl1-amental shrubs that were collectE:d for the 
beautification of the grounda ha\'e been spoiling in pots, The piece.meal fashion· 
in which the work has hitherto had to'be dorie through departmental agency baa 
also been a drain On the Principal's time and on energies which could more pro
fitably have been directed elsewhere. 

In view of the resolution of the Bengal' Proviu!>ial A gri<,ultural A&aoaiatioli' 
passed at" the meeting,held. in Cal~tta on thg 5th July.1912. it was'" decided. 
with; the Concurrence. of this Government, that the whole of the cas4 ba)an~; 
Its. 7,234~,.8, at the credit 9f the Association at the time of the redistl i'lution 
of Provincial boundaries, should be made ov~r to this Pro'Vince and that the
entire library' of the A&!ociatioD should be retained in: Bengal. The qu~tion· of 
.tatting a library for the" AgricultllralAssociation of this Province W88 diPcllssed 
at the tust meeting of the l'tovincia.l Agri<'ultural Association, Bihar and Orissa, 
held at 13ankiJlore on the 10th February 1913 anrl it WIIS decided that this funa 
would be ,utihsed for improving the Sabour College Library which would be· 
1Wd- by the membe~ of. the Provincial ABSOCiation.St;eps are being taken b, 
Mr. W OC?dliouse, Pnnclpal of ~he College, to ~llect a.libr~rt of books of ~~ 
cultutal.lnterest from Englana and other countrles, a librarl&n has beeIl" appom~ 
ed and a catalogue will shortly be circulated to all concemed, 

.. ,4. Agricultured Statin",.--Experimenflal work continueli during .the1eR 
in the· four Agricultural, Stations, viz., Cuttack, Bankipore, Sabour and Dumraon, 
and iu two small demonstration farms at Angul and Sambalpur.The ".ork of 
standardising and proving the soil has also commenced at the Bettiah farm 
whieh was started Iast year At the expense of the Bettiah Raj. Sanction baa 
already .been accorded to the opening of a.n Agricultural Station at Ranchi and 
arrangements are being made for Jhe acquisition of land, building the farm· 
steading, etc.; and procuring implements. . 

. &: F"herie8.~Mt. T. Southwell was in charge of the Fishery ~part;.: 
ment oUbe Governments of :Bengal and Bihar And Orissa. He is aSBlBted by 
two .superintendenlS tra.ined in Europe and America, raqpectively, and. 
third: subordinate officel' has recently been recruited. It has been fiuall,. 
decided that the Directol'i of Agriculture in Bengal and in Bihar and Ori_ 
&hall. jdiiltlf . control the Fishery Department. that thet shall dralY up • 
detailed: progtllotiifii'6 for the (:onduct of enquiries and that. the work of the 
omeara inaking these enquiries shall ·fall naturally under the cOntrol of the 
DirJctdr within whose jiitisdietioi{ the operations are being cmied ctat.. Jaj 
regards expenditure it has been settled that the fishery charges in exce88 of the 
&m<l.J:ftlt of Re •. 39,440, which was taken 8S the standard expenditure when the 
prOVinC)ial settlement. with the Government of Bengal was made~ Bhal~ be divided 
eq1iallybetween the 'WI> provinces and that the Government. of . Bengal "hall 
meet. the· .. wbOlt,. cost, the appropriate provincial adjustment being made 
through., the ... Head..;....III . Land Revenue. All bills are drawn in Calcutta 
where Mr. Southwell has hili headquartera. 

6. Tour •• -During the year Mr. Heycock, the permanent Director; Sptint 
135 iIaYB on tour and I was on tour for 16 days in April and :May laat. In 
the former month I attended the Sitamarhi cattle fair Imd in J4ay I visited 
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Mohiarah snd Sepaya hi company with M~. Milligan, the tmpeyial .(g~ic!Ul'-. 
turist at Pusa and Mr. Quinlan, the Supermtendent of the eml Vetennary 
Dtlpartment., i~ ("onnf'ction with the es(ahHshment of a sugUJCalle sel'l,tic:g 
station and a cattte-breeling farm in thtl uistr~ct of Saran. 

Yr. Sherrard, the Del,uty Dircc!or, spet.t U3,day' on tou~ duriJlg "hi.·h· 
.lie visito>d. Agricultural statiolls at Dumraon and Cuttack 7 I.lmes tluch. Pu,.;&, 
and Ranchi 3 tilDes each, Bettiah, Muzaffarpur and Gaya h'i"e each and 
Culcutta, Monghyr, Hazaribagh, C4~pra, Bihta and other places on~e~ His 
tours Wtlre principally to inspect Agricult'lr3J station~, ati;dnd A:~ricultural\ 
A:illociattoli mOdtings and visit E,h:bit:on~. As u.u~l thd .)t1Ier . olli 'ei's of' the 
DJpartm mt also made o()casiolllLl t"urs in' COllIl"utiuu with tueir work. 

7. Mi8cellaneoua.-It was deoided that this DE'partment shall issue 
a half-yearly Journal under the edi,orshiP. of the Plincipal of tbe S:1.hour 
Agricultural College~ The first number of the half-yearly J oUfnld was published 
in July last. .' 

S'. On the' 28tb O'ltober 1912; I \vas', a.ppninted for sft' month's' as' a' 
speci&1 officar to mllke a general survri or the cattl~ qUt'8:wn in this, Province 
with a view to h-ull', a cattle census thereafter' and In .proparatlOI1' for a' 
detailed survey 6f cattle district by district w'.len Sllicaihld' 01R 'er" arEl availa'blEf 
for such work. PreliminarY enquiries were mMe on this' Iii Itt"r 'Ii) to . tlie'. 
beginning of April when I took over c~arge' of the A.~rluulLural D~psrt"' 
ment. An examination of the 8tatisti~ of live-stock'in the' PrOvince; earlf 
convinced me of their unreliability and arrangomentsare now being made to 
tlke a oenMUS of. live-stbck throu;h Panohayats and other village agencies •. 
Only experience can show whethar accurate returns' can be ohtained' by thls 
means proposed but it is certail! that an advanoe will be made on'. the method. 
previously employed and that the figures furnished, by Panchayats will, forui 
an interesting basis for oomparison with the statistics supplied by the Settle-' 
ment Department for various dil!tricts. The defect of the Settlement fi5'uree 
i8 th&t they are rarely complete for any given district and th&t thtlY are orid .. 
urily compiled in the cold weather wp.en the great annUliI movement o~ e&ttle 
to Bengal is in progres.. I should expeot the figures reported by the; village 
sgeooy to show .. considerably larger number of cattle than has hitherto· been' 
reoorded. 

:, .... ~ 

CHAPTER U. 

• AGRICULTURAL EDUCATION. . , 

9. Agricultural College, Sabour.-The first batch of Rtudents who 
entered the College in 'November 1910 formed the 2nd year class and after 
the annual ex&mination held in March 1913, 14 out of IS students were 
promoted to the .3rd year olass. Of,9 stullenm of the 1st year class aU 
were promuied to ,the 2nd year except one student, whoso intelligence wall 
obviously not sufficient to make it wOl'th his wbile to continue. Forty" 
three applications were received for admission to the college . .in June 1913; 
only 6 joined the college of whom two were scholars from Assam and 
K~limponl!, respectively. The Assam scholar !eft ~bor,tly at:ter joining as he 
obJected to al;ly manual la~our and was not satis1ied WIth hUI pro-'pects. Two 
moreetudents of the 1st year cIa..s withdrew snd twd ofth&' 2nd y.,ar stuierits 
who were not promoted to the 3rd year did not return ,at the beginning of 
the new Session. The total number of students on the "Ill on the 80th June· 
1913 was 27, 21 from Bengal and 6 from Bihar and Olis.."Il of whom threu 
belon~ to the first, 10 to the seco~d, and 14 to the 3rd year cla~. 

10. The number of admission8 to the college is Rteadi1y decrclli.sing owing 
probably to the absenoe of prospects in Government S"l'vice or private employ
ment as pointed out bJ. Mr. Heycock in his last Annual Report. Mr. 
Woodhou8e has submitted a scbeme, proposing radicsl changes iii the edu
cational work of the Department &nd this 18, under oonaideration. 

n. During the session 191Zo13 snd dUring the present seSsion, :Habu 
Promotho Nath Sen Guptll now It student'of the 3rdJear cla.. .. has continued 
to hold the Hali Mohan Pran Mohan scholarship Be. 50 J'e!' annum to 



which he was nominated. Twoadditional.scbolarships have been provided of 
which one soholarship is of the' value of Rs. 40 per mensem and has been 
provided by the generosity of Mr. Maling Grant of Bhagalpur for the benefit 
of a boy from the St. Andrew's Colonial Homes, Kalimpong. This scholarship 
is now held by Richard Buokley. The second scholarship is of the value' of 
Rs. 20 per month and is granted by Government to a student from Assam. 
The health .and con~uot of the students have heen gooli. They continued' to 
take great lllterest m games. 

12. His Honour the Lieutenant-Governor inspected the College in Februal1 
1913. Some}expert officers of the Imperial Department of Agriculture 
including Mr. Coventry, the Agricultural Adviser to the Government of India, 
visited the college. during the yer.r under report. 

13. Short Oour8e.-A short six-monthly courlle in practical agriculture 
was openpd at Sabour in August, 1912, for the training of the sons of land 
owners and cultivators. The Presidents of the Divisional and District 
Agricultural Associations were requested to send students to this class. The 
response was not a very ready one and the total number of short term students 
was 11, of whom two left before completing the course. The iru;truction was 
for the most part of a practical nature .but opportunity was taken to give 
them elementary lectures on plant-growth and live-stock. Steps are now 
being taken to induce these students to carry out small experiments and 
demonstrations in their own fields with a view to establishing a connecting link 
between the Department and the cultivator. 

14. Arrangements were made in March last to put the short coul'lle on a 
more satisfactory footing. A prospectus was widely published thl'f'l1gh the 
District Agricultural Associations and in the leading newspapers offering a 
bRadoe and a rabe short course in Hindi, each lasting about 4 month" together 
with a full year's English course. In June 1913, a new batch of 7 short term 
students was in residence at Sabour. There should be no real difficulty in find
ing cultivators and zamindars to attend the short term course. The course is free 
and no fees are charged. Free quarterR are also prOVided for those who wish to 
live at Sl\bour. The students are expected to pay only for their personal expen
ses, Thdshort course would, however, be more attractive to the cultivators if 
the cost of their travelling to and from Sabour and wagM durin~ the period of 
training were paid by Government as they can hardly afford to keep away from 
their fields for several months in the busiest season without any pecuniary help. 
Zamindars' sons need no ass:stance. 

15. TI'aining of Oultivator8 at Experiml!ntoZ Stati0ll8.-The practice 
oftrailling sons of cultivators at the Experimental Stations w~ continued during 
the year. At Cuttack two student cultivators were in training during the year 
under repOl't but none at Bankipore. These "tudent cultivators receive free 
quarters at the Farms and are paid as Farm labourers at the ordinary 
ra.te. They are taught practical field work on the improved lines 'and the 
use of manures and implements. The systtm offers a very promil:ing means of 
spreading a knowledge of recommended crops and improved methods of agri
culture. But the District Agricultural Associations appear to:find difficulty in 
inducing cultivalors or sons of cultivators to take advantage of this privi
lege . 

. . 16 . .L1gricultural CZaBBe, in Secondary SchoolB.-The Agricultural Classes 
in the Gaya Zilla School and the Dumraon High School worked under the . 
superintendence of a special teacher in agriculture, up to 31st December ~912 
after which they were abolished as they were held to be of no practical va.lue. 
The classes worked in these schools since March 1903 at an annual cost of 
Rs:l,OOO'for each school. Thc\boys of the first cWs appeared at the final 
examination held in December last and successful candidates were given 
certificates of proficiency by the Inspector of Scl,ools, Patna Division. 

17. Nature Btfldy and the study 0/ plant life in Primary School8.-The 
experiment which is being tried in Orissa to encourage nature study and the 
study of plant life in the Guru Training, Middle English and Primary Schools 
br the award of medals and diplomas to the Gurus and (ltudents from tbe ,funds 
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of iiu. Department appears to be working satisfactorily. bv-t it is still p"" 
mature to'attempt to say anything definite about the future. It is reported. 
that activity is shown in almost all the ,schools in the Oris~a Division as regarftf 
gardening an,:!. keeping of not~s o! lessons by the tea<,hers, and students. If .th:e 
experiment proves successful It will be gradually extended to the other Dl",. 
sions of the Province. 

h 

CHAPTER III. 
RESEARCH AND EXPERIMENTS. 

1.-AGRICl1I1rl1JUI. 

18,., 4glojcuttural StatiOll8.-DW1ng the yea.r experimenta.l work Conti~uea 
iii. the four agricultural stations, fJiz., Bankipore, Sabour, .Cuttack and DUIll. 
mon. A brief account of the work done lit each. of these stations is ,given, l'} 
Appendix I. A detailed report on each station, containing the scientific recor~ 
of the, year, is being published separately. 

19. 8ugarcane.-The cultivation of sugarcane hythe Planters in Eihall 
is ~teadily on the increase. The area cultivated during 1912·13 is ~2,271 bigh~ 
against 11,626 bighlls in 1911·12. The Genera.l Secretary: of the AB~ociiatio~ 
reports that On the whole the season was a 'good one although, o~g to clima.tia 
influences, the return of cane per acre was not what it should nave been 'an4 
the grower did hot do as well as in the previou~ year hut froiIl tbe PJanJlfae. 
turer'lI point of view the season was a hetter one as the return. of sugar pe!", to:g. 
of Qane cruBhed was considerably more tha.n in 1911·12. .The current season'. 
cr~ IS most promising. At the request of the Director of Agriculture, Mr. 
Taylor, the :Agricultural Chemist, carrit:d. o\1t 86me comparativeexperimentil 
with the Poona. type of sugar boiling furnace and tb,e local furnace. Th!' 
results obtained appear to show a saving of about Ii tons of, fuel per acre 
)'y thl) employment of Poona type of furnaCe. I~ ,is: proposed to 'Ciemonstrate 
the work of the 'Poona type of furnace at the impQ:t:tan~sh,owst4is year.Th,e 
difficulty is, however, that the saving of fuel can only be 'effected by working 
on what is for the Bihar cultivator a rather large scale. The ~t results call 
probably only be obtained by a combination of cultivators, cutting; pressing and 
hoiling together. This matter might usefully he brought to the notice of well
established Co.operative Societies. 

" , . ~ I·. , 

20. 1f77leats.:.... With the object of spreading thl1, cultivation of. the PuSa 
wheats, arrangements are being made to esta(}lish several stations from. two 
oentres. fJi:e •• one to, be controlled from Bhagaipur by Mr. McGowan, Professor 
of Agriculture, the other to he controlled from Bankipore hy Mr. Sherrard" 
Deputy Director of Agdculture. Seeds of different varieties of Pusa. wheatli 
will he supplied by Mr. Howard or from factories iJ:!. Bihar, where pure PUBa. 
'V~rieties have heen grown. Excluding the l'usa estate the area under Pusa 
whe~ts during the se&lion 191a was 1,0t!1 acres in the Tirbut Division . 

..,. 21. Indigo.-During the year there was no chan~e 'in the sta~ of the 
Indigo reseafch stattOn at Sirsiah. 'I'he Advisory Commiltee" consisting of fotU' 
practical planterll, Messrs. Bergtheil. Parnell and the Gel).eral Secretary to the 
Aasociation. met five times during the year, the average a.ttendance being 62 
per cent. 

, 22. In 19041 the Sirsiah J ndigo research station was leaSed by t:b,ePlanten' 
AFsociation for the purpose of improving Mr. Rawsons', methods of manUfac
ture. ,_ Fro~ 1»0~ the effoIt~,.of the Scientific Staff were .directed topla.nt~ 
Belec~lon WIth a Vl..ew to tho discovery of a plant containing a largtlr proportion 
of itldi~·(f" tban i~ founI ~n an oruinary mixed fidid of Java indigo •. The.8 
latter experiments bave not pl't,duced any practical results owing to the fact 
that a disastrous flood prevenled progre'8 and tu the sudden appearance of • 
widely spread disease which larg,ly divllrted the attention of the expel'ts 
employe,i in the discovery of a di>ease·resi.-ting plant. Meanwhile the 1'lan
ters' As.-ociation, finding themselfes crippled by the conrributiou required for 
the maintenanoe of Sirsiah and the staff, decided, ill the beginnin~ of 1913 to' 
continue the experiments no longer and advised Government toO that e1I~&. 
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In consultation with Mr. Coventry, Agricultural Adviser to -the Government 
ot India. it was finally decided to close the Sirsiah Station from 1st May 1913 
and transfer the research work to Mr. Howard at PUs& nnde" the supervision 
of the Agricultural Adviser to the Government of India. The total expendi. 
ture for the year was Rs. 63,1401 of which RH. 4j,,375 were contributed by 
Government an .advance being made fr~m the current year's allot nent to pay 
off Mr. Eergtbeil before the close of his agreement. Mr. Parnell obtained 
the post of Agricultural Chemist to the Government of Madras. 

23. Jute.-Priccs of jute ruling in Calcutta are not h'glt enough to pay 
the Planters growing this crop on a large 80ale. They cultivate it only for 
their own requirements. 

24. Flaz.-Under his agreement, which has now expired. Mr. E. Vande. 
kerkhove, the :flax expert. arrived at Dooriah Pactory, Muzaffarpur district. on 
the 19th of October 1912 and left for Europe on the 2/Sth March 1913. 
The cost of his services and pas~age out and home was, as usual, equaUy 
shared by the Government of India and this Government. Mr. Vande. 
kerkhove's report on the result of his work at Dooriah during the year 
with an introductory note by the General Secretary, Bibar Planters' Associ~ 
tion, is being published by the Agricultural Adviser to the Government 
of India in the form of a bulletin. A copy of this report will be submitted 
to Government separately. 

25. Crop·cutting Ezperiments.-Tlle report on the crop-cutting experi
ments conducted duriug the quinquennium beginning 1907-08 and ending 
1911-12 for the Province of Bihar and Orissa was submitted to Government in 
December last. The results obtained could not be accepted for fixin~ the 
rates of outturn of the different crops as there were numerous inaccuracIes in ' 
the district returns due to failure on the part of the officers in charge of the 
experiments to comply with the instructions. Government have issued. a resolu. 
tion on the Bubjectand have requf'-sted the District Officers to see that crop-cut
ting experiments are conducted with greater care in future. District returns 
sh<ming the results of crop-cutting experimeuts during the year under report 
have been rect;ived and compiled in this office. The number of experiments 
amounts to 532 as against 479 in the prececing year. The re'ult will be 
incorporated in the next quinquennial report for 1912-13 to 1916-17. 

2.-CBEMISTRY. 

. 26. In addition to his duties of tea'1hing Chemistry and Pbysics at the 
Babour Agricultural College, Mr. C. S. Taylor, Agricultural Chemist, did some 
research work during the year. A series of experiments has been carried out 
on the iufluence of various manurial treatments on the period of ripening of 
sugarcane under Indian conditions. In co-operation with Mr. Woodhouse, Ellono
mic Botanist, Mr. Tarylor made a great many determinations of the woody matter 
of typical sugarcanes grown from single plant cultures of different varieties 
grown in the Province. This woody matter technically known as fibre is 
of great importance in the consideration of the milling properties of cane. 
Borne interesting results have been obtaineil. in these investigations which will 
be published separately. A new serie3 of experiments has been commenced 
this year to determine the effect of the time of planting of sugarcane upon 

·tbEi time of its maturity. Plantings have been· made monthly from the middle 
of November until the middle of March and observations on the state of maturity 
.will' be made during the current year. In co-operation with Mr. Sherrard, 
Deputy Director of Agricultnre, the Agricultural Chemist has started investiga
tions of the effect of different manurial treatments upon the rice crop at the 
Cutta.ck Farm and a series of manurial experiments outlined by him is also 
being carried out at the Sabour Farm by the Professor of .Agriculture. A 
continuous series of observations hal! been taken of the rate of forma1ion of 
nitrates in certain char lands, south of Sabour, as they gradually dry up. 
'l'heresults of these ohservations are not yet mat Ire for publication. A 
permanent series of plots is now being laid down in co-operation with 
lIr. Woodhouse to determine the effect of different types of cropping upon 
the chemioal characters of the soil. Analyses of soils and manures were also 
!lone, as usual, when required. 
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S.-DOTANY. 

27. The Botanic Garden is now rapidly settling into its final abape 
During the cold weather it was very bright with Bome 169 varieties of annuals 
which had been sent for by Mr. Woodhouse from England. The Morphological 
area was laid out and planted up and a new road was constructed in it in continua
tion of the farm central road. .A number of hlanks in the beds were alao filled up. 
Ma.90nrv irrigation channels in the Botanic garden were con~tructed and a well 
in the Morphological area was commenced during the year. Some minor works. 
,.g., permanent pillars in place w wooden posts in the Botanic garden and a 
small tank in the plant house, were nIao constructed. These additiona will add 
greatly to the amenity of the garden. Duri:gg the hot weather special . atten
tion was paid to the improvement of the garden by the acquisition of desirable 
new plants and the re-arrangement of many of the least satisfactory shrubs 
and heds. The turfing down of the beds which were no longer required. the 
preparation of beds for the new plants, and the manuring of all the beds in the 
garden were completed by the end of June. .A large quantity of nursery 
stock has still to he maintained p6nding the completion of the final grading 
of the college grounds. Much of this stock iii now four years old and has cost 
the garden a great deal in watering, etc .• while like most things in this country 
it has not improved with keeping. The routine work of the garden continued 
U~W. . 

28. The plant breeding work continued during the year but, owing chiefly 
to the press of college work. much could not be done to advance the position. 
The selected single plant cultures of Soy B~ (Glgci", liispida) were carried 
on and. a number of samples of seed from all over India. were grown for 'field 
.tudy. The oil and nitrogen contents of samples of all the cultures were 
determined by the Agricultural Chemist and some botanical observations were· 

. made bl the Economic Botanist· on the new types. .As a result of ·their 
observations they recommend' the Nepali variety for cultivation in the 
Himalayas, on account of its satisfactory yield and habit and on account of 

. the excellent quality of the seed as regards size and oil content. A· memoir on 
Soy Beans was published in March 1913. At present the new varieties obtainecl 
from other provinces are being studied and the question of obtaining an early 
variety of high oU content is being worked out. Mr. S. K. Basu made a 
detailed study of the distinguishing characters of the pure cultures of sugarcane .. 
He is now occupied in comparing them with the observations mRd~ in previous 
yea.n. Of the other crops grown in the Botanioal experimental area. in 1912 
three hundred plots of the unit species of Italian millet (Setar'a italicaj 
previously isolated were carried on in pure culture and 85 types are. being 
grown again during the current season. A thousand plots of pure oultures of 
Phaseolua Spp. were grown during 1912 in order that thll Economio Botanist· 
might study their habit and some other botanical points. but unfortunately 
a bad attack of Bihar Hairy caterpillar spoilt them for this purpose. Plots 
of other miscellaneous peas and hea~ and of mal'ulJ (Eleusine Coracana) 
were also grown but work on them had to be discontinued. . . 

29. In the Herbarium 145 specimens were added and the accumulation 
of material for the local flora was continued. An experiment on the best 
methods of seed storage is also being carried out. 

4o.-ENTOJrlOr.OG r. 
Crop Pest, . 

. 8~. Th~ bulk of the work was directed to combating two impqrtant pest. 
and It 18 satisfactory to note that better results are obtained each year. Some 
three and-a.-half lakhs worth of crop at Mokameh has been saved from 
JfD!'0~ gpsilOtt and the aeed. potato trade of Patna. has been preserved from 
extinction by the potato moth. A brief summary of the resllltS of these two 
items of work is given below. Full details are being published in the Depart
ment'. Agricultural JoUl'll.al. 

SI. Agrotis gpsilOtt.-The Andres Maire traps obtained. from Egypt being 
found satisfactory in the oa.ml!aign of 1911 at Mokameh 24 traps were con-

• .tructed looa.lly and worked. m 1912. ·These traps destroyed 152,622 parent 



motha during the laat season. The high lands were also systematically searohecl 
for the first brood of caterpillars and 107,439 caterpillars were destroyed 
during October 1912. As a result of these measures the crops on the Mokameh 
and Barbi Tall were completely saved, ·with tbe exception of a nominal attack 
of less than 100 bighas scattered over the whole area. The normally attacked 
area of,lo,OOO bighas has now been reduced to 100 bighas only. This year 
the campaign will be carried out with a large number of traps • 
. ' 32. Storage of potatoeB.-The work of demonstrating the advantaget Of 
storip~ potatoes under sand to avoid damage by the Potato Moth (PAth or .. 
inoea .operculella, Zell.) was continued. The results of the potato storing 
demonstrations in Cuttack, Bhagalpur, Colgong, .. Sabour .. Bettiah and Bihar 
were very promising 80 far as the insect pest was concerned, but in manl 
places the llhizoctonia ~isease caused.very considerab~ dama,,~ to the Itore4 
tubers. No demonBtratlon was carrIed out at Banklpore durmg the year lUI 
the Koiris of that place had learnt to appreciate the method of storing under 
sa.nd so highly that 400 of them stored 16,000 maunds of potatoes without 
any effort. on the part of the Agricultural Department. The area under thi. 
crop is also again on the inorease. . This year demonstrations ha.ve been .8tartecl 
at Bhagalpur, Sa.bour, Colgong, Purnea, Bihar and Tunia (Bettiah) and the 
stored potatoes are doing very well. . 

- At Tunia., Mr. Woodhouse has been 'dealing with the Potato Lace :pug 
~ared"8, Sp.), which is a serious stored-potato. pest.,T.he life history of 

• p~tis being studied. and methods of dealing with it devised... . ' .. 
. 33 •. Alarge number of insect pests were dealt with at Sabom on the 

fann and. elsewhere by advice througll correspondence. Details will be fOWid 
in the Economic Botanist's Report which will be published separately. 

Economic. InBectB. 
.,340. ,&:. 8ilk.~The rearing of Eri silk worms was not. SUCf'.f*Ssful during 

t;b.eyear as the. disease Pebrine appeared 'several times and destoryed large 
broods. . The abnormal weather conditions in April and May also interfered 
a. gJ:eat deal with the work. A number of people round Bhagalp'iU' are being 

. induced to try the eri silk industry. 

5.-MYCOLOGy. 
'35 .. 1'he bulk of the work done during the year w~ devoted to the pot&t(, 

crop. A· very large number of diseased potatOes from the Department~J 
godowns have been examine4 in the laboratory. Besides llhi:,oclonio and 
Bacteria, which as in other years caused much damage to the stored tubel\!, 
there waS the late blight of Jlotato caused byPhlltophthora injedam (the 
Irish potato. disease). It caused great loss to the cultivators of Bhagalpur lionel 
is likely to have c'aUsed similar losses in other parts of the Province •.. AIi 
article on the late blight 'of potato and a leaflet on the same subject have been 
prepared by Mr.S. K. Basu for publication. In addition to this a wilt dis
ease oi.paddy, green ear. disease of Italian millet, wilt disease 6f Soy Bean and 
Cowpea, powdery mildew of peas, and llhi::octonia on MaBUfI' plante, and a 
number of less important pests have been reported and examined. 

36. The Department is much iridebted to the Imperial Entomologist and 
Mycologist and to tbe other oflice:rs', of the Agricultural Research Institute, 
Pusa, for the help they have rendered • 

• •• + -_.' 

. ' 6.~FIBREBlE8. 
, . B7.llr. Southwell, ,Deputy Director of Fisheries, continued f.o' hold 

charge. of the Fishery Department of both the Provinces of Bengal and 
Bihar, and Orissa during the year under report •. He was lIS!'isted by the two 
lIuperintendents of 1isheries, Messrs. Das and Molu:.in. Sanction was accorded 
to the appointment of two extra. 1ishery Assistanta for one year and one of 
these posts was filled up bya qualified 'medical student. Mr •. Sou1hwell was 
on toUI: fOr 1840 days an!\. visited all the important fisheries in the two Provin
c~ .. Mr.Mohsip. has made a.1i.shery survey_ of the Patna Dil.tlict aLd Mr. 
Das completed a fishery survey in Ranchi town. A survey is now in progress 
relating to the distribution of hilla in the Ganges, Jamuna, Brahmaputra and 
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other rivers "nd the intensity of its occurrence. The object is to define the 
limits of distribution and to publish this information in Map form. The 
intensity of distrihution will give very valuahle clues as to ~e places where 
the actual s~arch for breeding grounds shouH be made. It IS expectt'd t?at· 
the survey will be concluued in October next. The programme of work durmg 
the year provides chielly for the study of carp and hi!ss. .' 

3S. Oarp culturt-.-In this Province we had four carp experiment stations, 
Angul, Siripnr, Cuttsck 'and Bankipore. In Angul, Mr. 'raylor, the Deputy 
Commissi"ner conducted a series 'I'lf experiments in carp culture und~r the· 

, advice of Mr. Southwell. Unfortunately he fell ill and the work was not· 
completed. But it was proved conclusively that carp will breed in small nullall 
where there is a slight current. This obser\·ation was made in water receding 
from paddy fields and was of great value. Th .. work at Siripur was commenced 
in ;\II arch 1913 under the supervision of Mr. Ml1ckenzie, the Superintendent of 
the Hathwa Raj Farm there. The results of this work will not be known till 
September next. A bout IS brood fish whie9 consisted of equal numbers of 
catla and mil'ga/ wera placed in the tanks at the Cuttack Farm. The mil'galll. 
bred extensively but the catla did not. The station had to be closed subse
quent! v as all the brood fish died and the soason was too far ahance.l. for a. 
fresh supply of brood fish. 'I'he work at B.lnkipore commenced very late in the 
season aud no definite result was obtained. 

39. Hilsa culture.-In September I!H2 a hilsa hatchery was establiilied 
at Monghyr. '1'he object was to rear hilsa eggs to the fingerling stage and 
then to liberate them in the river. The su(J,J\lss of the experiment at Monghyr 

. depended on the existence of a breeding gruund there or close by. It was be
lieved that the III'eeding grounds were in 1 he immediate vicinity'. But this 
presumption was found to .be incorrect as no ripe male h-ilsa was obtai-Iecl and 
consequently the eggs could not be fertilised. The breeding grounds may exist 
higher up the river, hut it seems certain that there are sev~ral breeding grounds ' 
in the Ganges alone and in all probahility they change from time to time .. 
Important resulls are expected on the completion of the snrvey now in progress' 
relatillg to the distribution of Milia in the Ganges and other great rivers ill 
Lower Hengul. Work in this direction has made little progress owing to the' 
delay ill procuring a steam laullch for the fishery expert's use. . . 

40. Thejoreshol'e fishe'l'ie8 of Ol'is8a.-In Balasore tbe fishtlries include 
15 miles of foreshore and the fishing rights belong to the Ordnance Department. 
These are now being worked, though not sU('cessfully, by a European lessee. 
Puri exports only a smaH quantity of fish, the real cause of which appears to 
be that the 'relugu fishermen there are not dependent on fishing alone. It 
appears likely that no fish will be got regularly and in quantity ill l)uri until 
new men are introduced. 

41. I visited the' Chilka lake recently at Mr. Southwell's in~tanee and ill 
company with him and wns struck with the suitahle conditions it appe'lrs to 
aJfl' ,·d for the devel~pment of an export trade in fresh fish.' I have asked Mr. 
S01.':hwell to oontinue his enquirips in this matter. 

42. Jfi8celffllieouB.-'rhe officers of ' the Fishel'y Dep:1rtm:!llt vi.ited and 
hl'![ e.x:hibits, ?ispln~cd .at, several of the imporbnt. agrieultU1'a1 shows i:~ the 
P,,)VlDce. Ihoy riistrlhuted pamphlets and le'tflets lU the vernacular relating. 
to the rearing of fish and the curing of fish for export. They also "'ave actual 
de'1lonstratiolls at several pla!'es in salting and smoking fish and th~ fishermen 
atk "ling ~~re ~aught methods of transport of fresh fish from place to phce 
and the utilisatIOn of waste proriuets on a small seale as well as methoJs of 
tank t·ulturc. A numher of miscellaneous enquiries were also made all over 
the province, with regaru to whieh it may be mentioned that it appears that 
tho fishermen exporting to Calcutta anu other places are very much at the 
mercy of the station st~ff at certain centres. Bitter complaint was made to 
Mr. Southwoll on more than one occasion of the blackmail that. is levied; in 
default of prompt payment in money or in kind, oonsignmcnts of fish are 
delayed. art' stole~ or at least broken into or lost on the railwnys. 'rhis matter 
merlU! the attentIOn both of the Government and of the controlliuO''1utborities 
of the railways. I am prepared to adduce particular instanoes. '" 

~ .', .. 
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CHAPTEIt IV. 
AGRICULTURAL ASSOCIATIONS, SHOWs A~D - AGRICULTURAL TlE:\fO:-l'

STRATIONS CONDUCTED BY AGR.ICULTURAL ASSOCIATIONS, AND ON 
GOVl':RNME~T WARDS' AND PRIVATI'; ESTAT};S. 

_ 4S. Pr()f1in'·;t:J1 AB8Qcit:Jtion.-The formation of a l'rovincial Agrioultural 
Association for tilt. Province 'of Bihar and Orissa WII.IJ. Mnctioned by Govern
ment in their Order ~o. -:l.267R(Bj-IA-95, dated 26th September 1912, with 
2fj non..official members representative of every division and 6 official mem
hel's_ The first meoting of the Association- was held at Bankipore on the loth 
Februarr. 1913, in the Di8trict Board Meeting Room, under the prosidencr of 
the Hon hie Mr. Maude; Member of the Board of Revenue. 

• ,- I '. • 

. 44 . .DiviSIonal and l)lstl;~t Agl;"ultural A88ociatioliit.-The "'ork of the 
~visional and District Agricultural Associations has bet'n re-organi~O!I to some 
extent by requiring tbem to follow some definite tines of demonstration re
cOmmended by tli-Ii Department with a" view to their introduction Illnongst the 
culth-ators. 'I'hc A~sociations are now following out !lOme definite improve
ments and tbeir programmes of wo'rk are criticised a~d approved by thi. 
department before they are undertaken. MOst of the 'I1istrict Associations are 
wanting in activity owing to the want of proper guidance anel supervision of 
their work as the Divisional Impactor attachec[ to each Division has hitherto 
been the adviser of the Divisjonal Association, as well as of tho District 
Associations. The question of appointing District Instructors for each Distric~ 
is under consideration. A~ usual each Divisional Association was allotted 
BB. 1,000 and made grants therefrom to the District Associations. An entirely 
new scheme revising the relations of the Di.trict AssociationR with the Doputy 
Directors'it iR hoped to rerruit-from Europe has recently been approvl'd br. 
Government, but it wjll not he possible to bring it into full operation nntil 
these Officel'S as well as the future District Instructors have been recruited and 
trained. 

45. Patmi, .Division.-As in the previous year tbisdivision did much uqeful 
work. Demonstrations with recommended seed and approved methods of 
cultivation were carried out. The two recommended varieties of fine paddy, viz .. 
Badskahbhog and Dadkkani have been largely introduced - in the Divi~ion OD 
8()count of their prolifi~ness and the _ ex:cellent quality of the rice. Owing to 
scanty rainfall in_ the months of September and Ootober the demons!r" tion. 
were not very succe~sful excepting in thOse places where there were facilitillll 
for irrigation. In some cases local varieties which were grown under ~imilar 
conditioDs for comparison gave a. better gross Qutturn but in calculating the 
money value of the outt-urn the demonstrations were considered 8uccessful. The 
method of tran"planting one or two seedlings per hole at 9 inches apart against 
the ordinary method of transplantation of a. number of seedlings per hole was 
demonstrated by somE! members of the Association. .Though on a.ccount of 
the bad season the outturn8 obtained by them were not uniformly good, it is 
reported that this system is decidedly' hetter thall the ordinary one under 
normal -conditionil. My own view is that the matter has not been ,fully 
ihreshed out. An attempt was made during the year to grow Pusa w4eat 
in the division. Wherever this variety was grown the neighbouring 9ulti
Tators are said to have appreciated it on aceount of its better outturn ~)1d 
big~er size of grain. The cultivation of the Cl'Op is ~eing extended. l'he 
demonstrations of storage of potatoes under sand were continued. 

_ Groundnut has heen introduced in the Gaya district speoially in the 
Nawada subdivision. The cultivators there have takeD to its eultivation as they 
find it profi.table to grow this crop on poor sandy soil. The year under report 
was, however, particularly nnfa.vourable to t.he crop owing to drought, but 
wherever the crop was watered and weeded thoroughly a good outturn WaoJ 
obtained, 

46. Tirhut Divi8ion.-This Association 11.180 has done much good work. 
A Museum and a Lihrary have been establi~hed at Muzaffarpur undo. the 
Association in a building lent by' the Mahtha Estate. The Department 
contributed Rs. 500 t.owards the CO!.t. The pruposal to confltruct a permanent 
building tor lhe Association, to house the Agricultural Museum and Library, 
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• leed-store, the" Tirhut Exhibition It office and the Co-operative Central Bank 
Offioe, is under the consideration of the Association and the department is 
eonaidering whether it can use!l1Hy contribute to this ~cheme. The Association 
has done much in supplying information to agriculturists, has supplied theta 
with the best seed~ from the departmental farms a~ well as with ma'nures and 
implements. The utility of green manuring is being more and more appre
ciated every year and dhaincka and sun-hemp are more commouly used by'he 
members and cultivators. The .improved Mestnn plough is. also bning mote 
widely adopted hy the cultivator~. 'l'he members in ~neral use this plough 
for their own cultivation and lend them to cultivators. During the year under 
report some four dozen ploughs were supplied to t~ordinary culti'vatolll, 
lome on loan nnd some on cash payment. The crops demonstrated were paddy, 
maize, wheat and potato. The paddy crop is reported to have boon a failure 
owing to drought. TM result of maize, wheat and potD.to demonstrations waa 
also not very satisfactory. 'fhe improved Pusa wheat is bl'ing tried hy most of 
the members and new crops, viz., ground-nut and Kabuli gram are receiving 
attention. A oo-operative Bank was started at Muzaffarpur duting the year 
under report, About Rs. 35,000 have already been lent to 7 societies comprising 
about a thousand cultivators for the purchllBe of bullocks and implements for 
cultivation and for the contingent expenses. The prospects of agriculture are 
reported to be decidedly, promising in this Division, as the Indigo Planters 
who hold in lease much good agricultura.l land in this division are keenly 
interest ed in scientific metliods of agriculture. 

41. Bhagalpul' Division.-The Kajra farm in Monghyr, which was pre
,ented by Rllja. Kamleshwari Prashad Singh of Monghyr to the Divisional 
Agricultural Association for dem'lustration purposes for the benefit of ~the 
cu~tivators of that locality, con~ 'nued to do some useful work under the 
8Uperv~ion of the Divisional. Agticultural Inspector. Thc land is chieil1 
paddy-growing and hag faoilitiE"s for irrigation. The principal improvement 
detltonstrated on the Farm is the economy of paddy seedlings. Demonstrations' 
were made on the Farm with fine varieties of paddy, vi •. , Dadkhani. BlzadahaA
bhog and l'u18iphul, and the tran~plantation of one or two paddy seedlinga 
pilI' hole WIlS also demonstrated. Althongh the results are admitted not to 
have been very satisfactory owing to the tl1'I,fafJOul'able /leason. yf'lt the cultivatora 
in the neighbourhood of the fal'In are said to have appreciRt~ and adopted 
the method. The application of saltpetre to paddy and the use of dhaifJI)h. 
and sun-hemp for green manure have given goood results. Muzaffarnagar 
wheat and Kahuli gram have also been taken up hi and around Rajra near 
the farm by a number of raiyats. The method of storing potato under sand 
is being steadily enoouraglld and good results are reported to have been obtained 
wherever the method has been tried, The Kkari sugarcane introduced by the 
Subdivisional Officer of Banka in the district of Bhagalpur is also said to 
have done well. 

4B. Drill.a Di";8~0ta.-As in the previous year a very successful meetmg 
of the Divisional Association was held at the Experimental Farm at Cuttack 
which was largely attendlld by members and cultivators from the intljrior. 
The several improvements on local practice which have resulted in a. large 
outturn of crops on the Farm were explained to the members and the cultivators 
present. The District Associations, with the exception of Angnl and SambaJ.-· 
pur, undertook the wo* of demonstration through their members as tilere 
are no farms at their disposal. _o\.ngul and Sambalpur have each got a farm 
of their own and besides the members of the Associations, who are mostly culti
vators, are said to take a lively interest in the demonstration work. . The 
Angul Farm maintains several bulls for hreeding purposes. The report from 
the Puri District Association is disappointing as the members do not seem to 
have tD.ken any practical interest in agricultural improvements. It is understopd 
however that the reor2llnisation of this Association is in hand and that II public 
Ipirited local zamindar has made the Association the offer of a suitable piece 
of land for a demonstration and seed farm. The District Associations generall, 
distrihute seeds to selected cultivators and the Divisional Association purohased 
and distributed through its Inspector' seeds of groundnuts, dhaincha, paddy of 
different varieties and jute to selected oultivators. 



'fhe crops demonstrated in the Division were dhaincha for green 
manurill~, different varieties of paddy, groundnut, sugarcane, jut.e and 
potato. The storage of potatoes under sand WIUI alsu demonstrated. The 
sugarcaue undcr thc .. 'french and furl'oW system" at SamlJal pur 1 Ilrm gave 
the best results and the system is reported to havlJ made a decided impression on 
the cultivators of the locality. 

The Divisional Commissioner remarks tllllt pro!;ress in introducing im
proved methods of agriculture in Ori,sa has so far belJn very >Iow 011 ac,'ount 
of the conservative spirit of the cult,ivator and the lack of practioal interest in 
the past on the part of many members of the Associations. 

49. Chota Nogpur lJiviBion.-The Associations in this dili"iull made 
demonstrations with·parldy, maize, ground-nut and potat()e~. Among the 
varieties of paddy the cultivation of JJad8kabhog an(l lJadklla"i, thc two finel' 

. varieties, was carried out by a good number of membellS and euitivators, hut in 
most ('a~es the crop was a poor one as in the case of other varieties OWill~ to the 
ce8sation of tbe rains during August aUlI September. The method of thin 
transpl::ntation of paddy seerllings was adopted by some of the memhers and 
cultiva',ors, and it is reported that this proces.~ is not becoming popular in 
Hazaril,agh, "here the women labourers are not used to this ancl much time and 
money is required at a billie when it is difficult for the cultivators both to find 
labourers anel cash. The, cultivation of N ainital potato is said to have 
considel'8bly increased and to have heen taken up by the cultivators having 
facilities fer irri~ation. The sand storage of (lotatoes and the advantage of 
green manure with dkaincha were also dt:monstrated. 

50. It is impo~sible to give a complete list of those ,,·ho have done useful 
wQrk in cODnection with Agricultural Associations, but amoug,t them the 
following memhers dt8crve ~Eecial m"ntioD. Rai Barihar Pras"d Singh 
Bahaiur d Dumraon, Rai Pllrnendu Narayan Singh Baha(lur of Baukipore 
The BOll'ble Kumar Siva Nandan Prasad ~ingh of Mong-hyr, Rai ~ishi 
Kant Sen Bahadur of Purnea, Mr. A. T. Christian "f B'l1lgaon and Babu 
Jnanendra Mohan Dutt of Muzaffarpur, .Mr. A. L. Turnbull of Saran 
and the Bon'hle Maharaja Baikuntha Nath Dey of BallUlore, 'Number~ of 
the Bihar planters are also in direct touch with ho officels of th" Agricultural 
Re~earch Instltutc of Pusa on more points than one. The Hon'hle Mr. D. J. 
Reid of BelFand, Mr, Danby of Dholi, Mr. C. MacDonald of DaulatplIr are 
among the most prominent. 

51, Agl·jcuUw·al Show8 and Fair8.- Exhibition work continued to receive the 
attention of the deFariment. Mr. G. Sherrard .. Deputy Director of Agriculture, 
Bihar and Ori'~a, was in charge. Circle Exhibits were prepared at Sa hour 
under the mpen-i'ion of the Professor of Agr;culture and were ~ent to the 
different agricultural shows iil charge of different officers of the department. 
Each Circle Exhihit consisted of all the chief crops, manures anrl implements 
recomme"decl hy the department, as also Entomological exhihits, diagrams, 
etc. The llUlllher of agricultural and cattle shows attended in the province was 
fourteen. '1 his ~~~ar the Bihar Industrial and AgJicultural Exhibition was held 
at Bankipurt' un a large scale and thi~ department made a grant-in-aid of 
Rs. 1,000. Circle Exhihits were sent to the fOUJteen exhibitions mentioned in the 
Appendix 1l11gainst nine of the last year, The Circle Exhibits of the department 
were a pHlll,il!ellt Jealure among the otiler exhibits and are said to be greatly 
apprecia1ed. Pl8ctical demonstrations of agricultural implelJlents and le('tures 
on agricultUlal ~ubjecls were given by the ofiicerR in charge of Circle Exhihits. 
Magic lnnlem It'duH's "ere alw given hy Divisional Agricultural InspectorR at 
almost all the Exhihitions and these attl'llcted considerable attention. 'they will 
be di~contillued until a fre~h 8et of slides can he prepared. A rishpry exhibit 
was aifo Fent to several shows by the Dt'puty Director of Fi.herics, and 
the proper mefhod of salting and sDloking fish was shown. Grant,-in-aid 

, . amounting to Rs. 5,000 were made to thC!'e shuws. 

52. The Director of Agriculture and the Deputy Director uf Agriculture 
personally attended several of the Exhibitions. A brief 8(~count of each .bow is 
give::!. in Appendix II. 
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CHAPTER V. 

AGRICULTURAL ENGINEERING AND WELL-BORING. 

53. Thf're is no A~ri('ultul'al Engineer in the Province as yet. 'fhe well
bo1"ing opprntinns were continued during the ycar by the Superintendf'llt of 
Woll-boring under the ('ontrol of Mr. C. S. 'I.'aylor, the Agricultural Chemist, 
and of lIr. G. Sherrard, Deputy Director of Agr:culture, during the absence on 
leave of Mr. Taylor. As in the laut"year the orerations were mainly confined to 
the districts of l)atna, Shahabad and Gaya. Ili all 132 borings were made duriug 
the year, viz., 55 in Patna, ·12 in Shahabad amI 35 in Gaya, agaiust 64 boriugll 
in ,the previous year. All the borings in the Patna district were successful and 
it is interesting to note that out of the 55 wells borea in this district, 47 belong 
to bona-fide (\ultivators, while five belong to zamindars, two wel'e done for the 
Archlllological Department, and one for the Bankipore Farm, The wells were 
greatly improved by the borings as some of them have been supplying four 
times as much water as formerly. Of the 42 borings undertaken in Shahabad 
springs were discovered in 36 wells and 6 resulted in failure. In one well at 
Buxar failure was due to the presence of black cotton soil lying at a depth of 
165 feet from the surface of the ground, which filled up the bore-hole. The 
l'emaining five wells were taken up at the requllst of the owners with a view to 
improve them. But, when after boring 30 to 50 feet it was found tbat a thick 
lay~' of fine sand existed below the olay, the borings were ahandoned,. Out of 
the 42 wells in Shahabad, 28 belong to bona-fide cultivators, eight belong to 
zamindal's, two to Buxar Municipality, two to Bhabua Local Board, one to the 
Publio Works Department, and one was a trial boring. Great improvement 
has taken place in the water-supply of the Buxar Municipality, where wells 
used to go dry every year before the boriugs were undertaken. Of the 35 . wells 
bored in Gaya, two ended in failure, four were abandoned on account of hard 
strata and the _ remainder proved successful. The failure was due to the 
refractory nature of the soil after the depth of 29 to 35 feot. Out of these 35 
wells fourteen belong to bond-fide cultivators, nineteen belong to zamindars and 
two to Government Estates. Two borings are in progress in tlle Bhagalpur 
district at the Sultanganj distillery. During the year the Superintendent 
visited Purnes at the request of the proprietor of the Banaili Raj who wanted 
to introduce the system of boring wells in his estate, ----. 

The total length of bore-holes made during the year was 7".1.83 lineal feet 
against 3,606 ill the preceding year. A certain leugth of pipe is left in each 
well to obviate the choking of the bore by fine sand. 'raking the cost of the 
pipe at lte. 1-3-0 or 1-5-0 per foot the statistics of borings in the Patna Division 
for 1912-13 show that the average cost of easing pipe left in each well bored 
was lli. 17-8-0 in Patna, lli. 19-3-0 in Gaya and lli. 21-6-0 in Shahabad. The 
total cost incurred in these operations during the year was Rs. 5,721 "against 
B.s. 5,283 in the previous year. 

54. So far 8S outturn of work is concerned the past year has been a. 
success as with the same staff more than double the numher of wells has been 
bored. HowBvel', from the maps of the districts of the Patna Division which 
I have had pl'epared to show tbe location of tlle wells dealt with since 1907-1908, 
it appeared tllat the principles laid down in the Government Resolution 
creating the well-boring section have been 10!lt sight of. It was not intended 
that this aection should remain permanently in the Patna Division but that it 
should experimont to see where in these districts wells OJuld be bored with 
advantage to the agriculturist both for irrigation and for water-supply. The 
idea was that if these experiments proved the feasibUity of obtaining a larger 
water-aupply by boring, the work in the Pa.tna Division together with all 
IInolysis of the oxperience gained by the Government Well-Boring section 
would be handed over to the District Boards concerned for prosecution on a 
la~ely el.i;ended scalo. Government has been separately addressed on this 
lubJect, and I undorstand that my proposals to make over weD-boring in this 
DivisioIl to the local authorities for prosecution on a larger scale with Ii definite 
Jlrogr~mme. have been accepted and that the same principle is to be applied. 
In N ortll llilinr, . 
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CHAPTER n. 
PUBLICATION OF AGRICULTURAL INFORMATION AND SUPPLY OF SEEDS 

MANURES AND IMPLEMENTS.' ' 

55. Besides the crop forecasts, weather and crop reports and returns of 
prices and of rainfall and frontier and rail and riverborne trade, the following 
publications were issued during the ye?,r under report;-

(1) Annual Reports of Agricultural stations. 

(2) Agricultural Statistics for 1911·12. 

(3) Season and Crop Report for 1912-13. 

(4) Report on the crop-cutting cxperiments conducted during the 
quinquenuial years 1907-08 to 1911-12 . 

. 
(5) Some Notes on Cestodes (tape worm) and other Parasites in Indian 

Fish (by Mr. T. Southwell, Deputy Director of ~'ishel'ies, Bengal 
and Bihar and Orissa). 

(6) Notes on the }<'ish Fauna of certain tanks in Bengal (by the Deputy 
Director of Fisheries). . 

56. The College staff. also. published or prepared for' publication in the 
Agricultur8.l .J ournals of India and of Bihar and Oris,a certain lJapers on the 
following subjects ;-

(1) Surface Caterpillar on T'allands (2nd Report) by E. J. Woodhouse 
and H. L. Dutt (Bihar and Orissa Agri. Journal, Vol. I, No.1). 

(2) The Fungus Disease of Plants by S. K. Basu (Bihar and Orissa 
Agri. Journal, Vol. I, No.1). 

(3) The varieties of Soy Beans found in Bengal; Bihar and Orissa. and 
their commercial possibilities by E. J. Woodhouse and C. S. 
Taylor (Memoir of the Department of Agriculture in India, Bot. 
Series, Vol. V, No.3). 

(4) Potato Moth in Bengal by E. J. Woodhouse (Agri. Journal, India, 
Vol. VII, Part III). . 

(5) The Caterpillar Pest of the Mokameh Tal lands by E. J. Woodhouse 
and T. Bainbrigge Fletcher (Agri. Journal, India, Vol. VII, Part 
IV). 

(6) 

(7) 

Notes on Eri silk worm, Lac insects by H. L. Dutt (Bihar and 
Orissa. Agri. Journal. Vol. I, No.1). 

Supplementary leaflets to leaflet No.1 on 1912 on Potato Moth by 
H. L. Dutt. 

(8) LeaSet No.2 of 1913 on Potato }loth, both Vernacular and English, 
by E. J. Wo~dhouse. 

(9) Leaflet No. 1 of 1913, Surface Caterpillar at Mokameh, by E. J. 
Woodhouse. 

57. Supply oj 8eeds. manure8 and implements.-As no central seed stoz:e 
has been established in this Province yet, seeds, etc., recommended by this 
Department were supplied from the diffe~nt agricultural stations under the 
8upervisionof the Deputy Director of Agncu1ture. 

58. During the year under report 415 maunds of seeds and a large number 
of paddy seedlings 4922 whole can~s and 10 maundR of sugarcane. 100 sets of 

. cassava cuttings and 100 plantain tubers, 4t maun'!s of mnnure (castor cak.e), 
2 chain pumps 8 Meston ploughs and 12 shares of Meston plough. were~ul plied 
from the scve;al farms under the supenision of the Dt'J,lUty Dlr~ctor of Agr
culture, Bihar and Orissa. No seed potatoes were supplied by this Department 
during the year. 
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CHAPTER VII. 

MISCELLANEOUS. 

59. ..4rboriculture.-Arboricultural work under District Boards in the 
province continued to receive attention. Witb a view to fixing the minimum 
expenditure which each District Board should spend on arboriculture annually 
during the next 10 years the\opinions of the District Boards and of Commis· 
sioners of Divisions have been ascertained and proposals have been submitted to 
Government in accordance with para,.,<>raph 4 of the Manual of .A.rboriculture to 
fix the minimum annual expenditure to be incurred by each District Board 
in consideration of the need of the district. This matter is now under the 
eonsideration of Government. In view of the fact that roads and bridges are as 
yet far from completed, no great extension of roadside arboriculture was deemed 
desirable. During the year under report the expenditure incurred by District 
Boards on planting out trees, nursories, gabions, etc., and the receipt from sale 
of trees, fruits, etc., were Rs. 43,633 and Rs. 11,238 respectively. 

60. The class for the training of Overseers, Sub· Overseers and other subor· 
dinates of District Boards in arboriculture was held from the 12th August to 
the 12th September 1912 at the Sib pur . Botanical Garden as usual. The 
Superintendent reports that 6 Sub·Overseers and one Road Mohurrir 
from seven districts attended the class. District Boards will be asked to take 
advantage more extensively than in the past of the opportunity extended to 
them in these classes to train a percentage of their subordinate staff in arbori· 
culture. 

61. Rain/all Stuti(mB.-There are at present 258 rainfall stations in this 
Province including Nettarhat, which was established in June last. Returns 
from the~e stations are received and compiled in this office and rainfall. statis
tics are regularly published in the Government Gazette 01 Bihar and 01'i88t1 as 
usual. These stations are occasionally inspected by District officers, Subdivi
sional Officers and Civil Surgeons. .l!'rom the inspection reportS'received in this 
office it appears that only 26 S'tations were inspected during the year. It is 
probable that more stations had actually been inspected but no reports were 
sent to this office. The attention of DiS'trict Officers has been invited to 
this matter. 

62 . ..4gricultul'CIl Implements.-Appendix: III shows the usefUlagricultural 
implements reported to have been tried in this Province during the year. The 
people in general appreciate the advantages of iron sugarcane mills and .eva
porating pans, Meston ploughs and Hindustan ploughs. During the year some 
four dozen MeRton ploughs were supplied by the Divisional Association to 
oultivatol'S either on loan or sale. 

63. The expen'diture on miscellaneous experiments and enquiries durin'" 
the year ending 30th June 1913 other than those carried out in Agricultural 
Stations was Rs. 75,585. This inclmlcs oontributions to research work done on 
special crops, e g., indigo and flax (Rs. 47,125;, the financing of Agricultural 
Associations and their establishment (Rs. 15,368), distribution of Agricultural 
literature eRs. 805), the pay of the supernumerary expert staff (Rs .. 4,981) and 
miscellaneous expenditure in connection with the financing of agricultural and 
cattle show and the representation of the department at these (Rs. 6,697). 

6". He/·it, qf Officel·,.-Mr. Woodhouse oontinued to do excellent work 
as Economic Botanist and Principal of thIJ Sabour College. His campaiaons 
agoltinst the potato moth aurl th(' agrotis pest on the Mokameh Tal were b~th 
crowne,l with SUCCesR. Mr. Taylor, in addition to his professorial work, was 
ellL:a~ctl llarticularly on research work on soy beans and on sugarcane; and the 
greatly increased outturn of work shown by- t111l well-boring section may be partly 
attributed to the attention paid to that department. Mr. Sherrard, since October 
1912, has been struggling with the difficulties involved in the management 
of a number of scattered farms, all of which were distinctly below a proper 
standard of CUltivation when he took over charge. An improvement is already 
noticeable. Mr. McGowan has been learning his work at Sabour and is doing 
well, although I .consider that he was much handicapped by want of a period 
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of training at Pusa, preliminary to taking-up his duties. The officers at Bahom 
commend, all the men subordinate to them and Mr. Woodhouse specially 
mentions Mr. H. L. Dutt, 1I1r. D. N. Pal and Dabu A. P. Choudhury in connec
tion with the work done on potato moth and ngrotis. No remarks of conse
quence arc recorded on the work of the Divi~iona1 Inspectors, but I am inclined 
to think that with closer supervision they would do well enough. The weakest 
point in the staff is undoubtedly the lowest grade of omcer~, '.e., the Superin
tendents of ~'arms and the Overseers of the same. But I am glad to record 
that tho man obtained from PUSIl and employed at the Bankipore Farm 
is doing well. I have not seen the Superintendent of the Cut.tack Farm who has 
been on leave, but was more favourably impressed with this station than with 
any of the others. I have pleasure also in endorsing my predecessor's remarks 
regarding Babu N. N. Ray, my Personal Assistant. 



APPENDIX I. 

4grieuUurtJl Statio,., 19111-18. 

lIum'4oIJ.-The Dumraon Agricultnral Experimental Stati.on is on land provided by ~e 
DlUJlraon Raj which meets a1l expenses. The area of the farm IS about 30 &Cresf of Whlel;!. 
2i &erce are under ooltivation. " 

. The total cost of the'farm for the financial year from April 1st, 1912 to March Slst 
1913, was Rs. 2,856.11-117 The amount deposited into the treasury was Rs. 629·4-9. 

The season was an unfavourable one, and the majority of the experiments failed. From· 
the experiments carried out it would appear that a dressing (1) of 60 maunds of· oowdong 
per acre, and (2) of 341 maunds of cowdnng +3'75' maunds of castor-oake are very.profitable 
manures for rice a1one, and also that they produce a considerable increao:e in the ,,,hi':crop 
grown after the rice; the former manure giving a better result tban . double the quantity 
of cowdung. [Iu making tbese manurial experiments the well-known "law of diminish· 
ing returns" appears to have been neglected.-G. ~.l It would also appear that green 
manure either witb dkaincktl or sun-hemp gives an increased yield 'both *0 rioe and to the 
following rd; crop-these manures reqniring very little initial outlay. 

A demonltration outside the farm to show the advantage of manuring sugaroane "". 
nocessful. . 

The detail. of theBe and other experiments are given in the farm aunual report. 
Bankip;rI . ....:.The Bankipore Agricultural Experimental Station comprises about· 210 

acres, of which 180 acres are under cultivation. . 
The total cost of the farm for the finanoial year from April 1st 1912 to March "iSht 

1913, was Rs. 10,746-7-4. The amount paid into the treasnry was .Rs. 4,640-1-6. 
The year was a very unfavourable one and the manurial and most of the other e:r~eri

ments failed. The oonclusions arriyed at as to the manuring of rice in this tract are given 
in last year's annual report. From experiments carried out this year, it would appear lha t 
the advantage of trauspla.nting a less number of rioe seedlings than tha.t nsually transplaMed 
by the local cultivator is not dependent upon the time of transplanting. [I do not consider 
tha.t any definite conclusions have been reached on this subject.-G. M.] , 

The details of these and other e:rperiments are given in the farm annual report. 'l'hi s 
farm i. both very expensive in cost of labour owing to it. proximity to Bankipore, is on a 
bad lite, is bad in shape and liable to periodical flooding, wbich vitiates the e:rperiments onder 
taken, while tbough irrigated from the canal, the canal authorities are not at all ,times .,hle 
to supply water when called upon, as the farm is at the far end of the canal System. The 
abandonment of much the greater portion of this farm is therefore contemplated. A ,ew 
farm will be selected for South Bihar during the coming cold weather, and much of \the 
e:risting farm-steading removed to the new site. 

Cute.ck.-The Cuttack Agrioultural Experimental Station comprises about 120 acres, of 
which 20 acres are taken up by tanks. ' 

Tbe total cost of the farm for the :financial year from Aprillst, 1912, to Maroh Slst, 1913, 
wa. Rs. 6,297-1-2. The amount deposited into the treasury was Rs. 4,656-13-9. 

From the e:rperiments carried out during the year under report it would appear (l) 
tbat 60 maund. of cowdung per acre is a more' profitable manure than the same quantity' of 
village kAatttl, tbe local manure; (2) that green manure (dh.i"cA,,) is a cheap and profitahle 
manure for rice; (3) that it is better to transplant two or four rather than eight rice aeedling. 
in a pLwe [It must be recollected that the farm is under irrigation.-G. M.l and (4) that 
• smaller sesd rate than that locally sown can be used for broad·cast rice. Jute and rice in 
rotation on the lame land gave a very profitable outturn_ 

Demonstrations outside the farm (1) for the introduction of BDgarcane, (2) for the 
introd1;lction of new varietie. of rice, (3) to show the value of green manure for rice, and 
(~) to show the advantages of an eoonomy of seedlings, were sucoesSful. . 

a The details of thelO aud othel experiments are given in the farm annual report. 

8a6o .. r.-The Agricu!t1j.ra,l Statio~ at Sabo\lr comprises an area. of about 800 1lIIl'ef/; 
of whioh about 160 acrea &re under oultiva.tion, the rest of thea~ being occupied by the 
College, with the Botanical garden and other groullds, the residences of offioers and the farm 
buildings. 

In addition to the experimental work carried out by the staff the farm provides for 
a practical course of instruction for the College Stndents, and during the season under report 
a ahort .eparate course of pI'IIIlticalagrioulture was given for the benefit of iOlt4-jid. oultin· 
,ore and zamindars.' ~, 

The College gives the farm an anuual grant of RI. 1,200 for maintaining the College 
Dairy herd. and the Dairy produos i. eold to th~ Etudenta and staff. The e:rpenditure for the 
:r- amounted to Rs. 683·1-3 excluding a om of about Re.l,150 whicla was 1peD' 011 the 
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oonatmotion of a brick fioor to the D&i.ry shed. The total receiptll amoanted to Rs. l,lSS-2-S. 
The c&tt1e are MOI1tgomeries obt&ined from the Pu.,. herd and some of t.hem are I"8&lIy good 
milkers. Tbe strain is being kept pure and the herd will be gra<lually increased k meet the 
growing reqnirements of the staff and the hoatel. 

Miseellaneons improvements comprised (a) the erection of a sluice gIlte, (6) the con.elid&
tion of the We.tem Road, (e) the Itrengtheniog of the tank 61Zftd4. &Dd (d) the construction 
of the .tone floor to the Dury shed. 

The toW coat of the farm for the financial ye&l' wu Re. 13,902-3·5 and the receipts 
amoanted ~ Rs. 3,645-9-6. This L ... tter figore does Dot eet forth the receipts correctly &B 

prodnce to the value of RB. 5,000 h .... been kept in stock this season &I a beginning, for a 
Provincial Seed Store. 

The following concluaions appeared to he justified :-(1) The Punjab and Rajah plongh. 
by inverting the soil and gOiDg deeper in, inerease the yield while reducing the cost of 
oultivation; (2) Green maouriog wi~h. d4aiftc~a incre .... s the outtnrn of wheat, harley, 
mustard and both fine aod coarse vaneties of paddy. Green manuring with Bun-hemp alao 
increases the yield of paddy; (3) PIlS& wheat Nos. 7, 8 and 12 give a better outtom than 
the local variety j (4) Ensilage can be prepared from JOIDBr in 10 feet deep pits during 
the monsoon season for consumption in spring whe .. fodder is scarce. 

APPENDIX II • 

.J,rieult.,IJl 8"0111. a"ll Fa,,,. 

1 

IfIlDfl of J'aln. 

• 
Bihar In In.trial 

ODd A !"lieu!· 
tur.l Esbibi~ 
tion, Banki
pore. Grant-iD
oid, B •• l,OOO. 

OIllC!eJI of 'he nll",riDllDt 
wlto aUen.ded tbe "'pl. 

oalturJ. Show. 

I 

Meal,.. Heycock, 
Sherrard, Woodhoule, 
Southwell, Dutt and 
BabUi A. P. Chou
dbul'j and K. M. 
Gho.h. 

t Blhlo Agricnl-, Bob. N. C. Cho.dhuri 
turaland lndol •• 
trial and Cattle 
Show. district 
Patn •. ~. Grant- .. 
in-aid Rs. 800. 

• Tirbut E.bibi-· Mr. H.,. ... k ODd 
tion, :Muzaf.. Babua K. M. Gbosh 
farpUl'. Grant- and 8. Dott. 
in-oid, B •. 600. 

DlIIlODIlft,t'lolII bel4 b, tb. 
I)lparI DlIDi:. 

• , 
J.. doportm.DIoI oirol. ex· 

hiMt 'II lent to the es
hibitioJl. Th. UIIf'I of 
cbaf!-cutter, maif.MheUfl', 
lagarcane erulhing 'mill, 
ebaia-pump. the prot"eII of 
gtw-making and tho efB~ 
clenoy of the improved 
ploughl were nplained 
with practical demoDstra· 
tio.. i'b. proper method 
of ealting and ImokiDg 
filh .... IboWD.. 

DemoDatratioD' of the 
working of a n1lomber of 
Agrioaltural implemenba 
were arranged and a 
practimlot demonstra.tion of 
DUf'-making "'AI shown. 
The working of the well
boring machine WII also 
explained iD cIetoil. 

PNCtical Agricultural do· 
moDItratioDl of improl'ed 
implements and gut' pro
dOOtiOD ADd umples of 
improved seed, manures 
and implementa were es
bibited by the Pasa 
Agricultural Institute, 
Manager of Dboli Factory. 
lIt'lifI. Arthur Butler 
and Co. and the Depart.. 
ment of Agticulture, Bihar 
andOri .... 

• ...... ... 

I 

Thi. yoor the uhlbltloD .... bold on 
a much larger 1C8le. The duration 
of the exhibition WUI , da.y. .nd 
about 1.600 vilitort a.ttended the 
exhibition ear·h day. Lectu .... 011 
inaect-peltl with 'pecial pfereoee to 
the in.ect-pelt of the Jdokameb Tal 
aDd potato moth UJa.trotod with 
magic lantel'D picturel were given 
by tbe Ani.tant Profe.lOr of En
tomology and tbe Divili01lal In
.pector ga,ve lecture flO general 
Rgri~lture with magic lantern Ibow. 
TbiJ ex.hibition it the largelt and 
one of the belt in the Pro~il108. 
Hit Honour the Lieutena.nt-Go".,. 
Dor opeoed 'he eshibitioDo The 
P .... idaDt of the B.hib,tioa Com. 
mittee. the Bon'ble It'r. Oldham, 
taka a ben perlonal intereat in tbe 
getting up of the ubibition .. alto 
the Secretary, ali Purneudu Nan
,. .. Singb BahadllJ". 

T1te Agrieultara.l eJ:hibiti WeN 278 
agaiD.t 290 ,ad the IDd .. trioJ ••• 
bibitl were 687 apI •• t 418 of the 
Jut .how. The entri. of tattle 
were leu tban Jut year owing to bad 
weather. A 10m of RI, 14.0 wal 
onottecl for Agrioulturol .shibitl. 
The exiltence and .aecell of the 
.how iI largely due to the eftortl of 
Ra.i Sahib Debi Lat., the Honorar1 
Secretary. His GlertioD' wete 
recently reeorieed b, Govern.mlllr 
in the grant of the above Title. 

The abibiliion WBoI opened by Bit 
Honour tbe Lieutenant~GO'f'erDor. 
The es.hibition conaiDed agricul
tural, bovine, poultr1, horticultaral, 
indUitrial and milCellaneoDl MOo 
tionl, aod aU the IOOtioDl were ~erJ 
weU repreteDted. Free tickets were 
illaed to tbe cultivaton and they 
were encoungecl to come and lee 
the pr.ctiCil 4emoDltnlioa •• 
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I • • 
Sihmarhl Api-I MI'. MUne aud Baba. 
eQUar.l and K. M. GhOlb. aud S. 
Induolriol Ex· Dall. 
hibition and 
Cattle Show, 
di,hiet Maw-
farpnr. Grant .. 
in-aid Bo. 800. 

I Barohpur I.grI. 
•• Ihral Exhi, 
bition and 
Cattle Show, 
Shahobod. Groot 
RL 200. 

e Singh ...... Agr!. 
anlmal and In
du.trial Br.hibi. 
tion, Bhagalpur-. 
GN D t.i Do .. id, 
B •. 800. 

7 Bow Exhibltioll 
Bbagolpur. 
Grant·i l1 .. a i d, 
B •. 100. 

• Pa.... City 
11110, P_ ... 
Oranll-I D .. I d, 
RL 50. 

8 ![hap Agrical. 
tural and 10-
du_trial and 
Cattle Show, 
m.trin Paroee 
On 0 t-i .... id, 
1\0; 100. 

Mr. Mil .. and Boh .. 
I.. P. Chondhuri 
aad Suohit SiDgh. 

Mr. Edmunda and 
Bab. K. II. OhOlh. 

Ditto ditto ..• 

Mr. Bdmundl, Babu 
K. M. Oh .... and 
Boba N. C. Chou
dburi. 

MNIrL Milne and 
Edmundo .. d Bab .. 
K. M. Ohooh aDd 
P. N. D ... 

I , ,. • • 

I 

I 

, 

A. departmental elhibit ..... / The e.zhibition WBI held OIl·the 17th 
IOnt and magic lantern and 18th I.prn 1918. The cattle 
lectqtel OD agricultural .1..0,," was held on theirltdayand 
aubjectl were given. ... the agricuJ.tural.how on the leaond. 

'The local uhibitl were very plO!' 
indeed and the ahow dou not arou.a 
any intereafi. It hal been laggeated 
b, tho Department thahttontiOD 
be aoncentnfied on the,cattle aho. 
onl,. and the deportmontal graat 
will be heDoefo _oted ~. 
that_on. 

Dlpartmental ezhibito ..... 
,hown and le.area illalta
tea with magia lantero 
Ilid. were giYeD.;::'The 
Travelling InapeetoJo demon-
• troted to .the POOVIe 
tho ~ of IUgar.\loUmg 
by improved metlloell, I the 
1118 of wheel chafr-cQtterI 
and cha.in-pump •. 

A departmental exhibit wu 
.ent; &Dd magia lantern 
demoDitration. WeJ'e given 
which were well attended. 
The proceu of gw .. making 
and watef.pumpiDg wa. 
allo very carefully as. .. 
plainad b, actual demon· 
.t;ration. 

A departmental ez.hibit wu 
lot and magic lotII'D 
d.emonatrt.tiOBl were ginD. 

Iil.<hlbilion of doporlmento1 
el.hiblt. and the demon
trationl bJ magic lantern 
loot ..... 

A dopartmonto1 nhlbit .. u 
... t and lontern lactureo 
were given whieh were 
Yer, weU.ttended. 

A 'am of BL 8M .... 'poat in 
awarding priZM for cattle, poDin 
and the agricultural uhibite. 
Bome recommeuded imPl:e1ll8Dta 
and .. ado wo .. IOld by the Depart. 
ment. The namber of bullock • 
ptoducad woo nry dioappointing. 
and thole that did Gome ap were 
DoUhe boot in the fair. Tho 10001 
eow. from Gaighat on th.~.other 
hand were eueDeDt. Prilel for 
pomoo .honld bo diooontiDuecl, liD .. 
DOlle oro locaU, bred and the gift 
ol,~prize-JDODe, IerVlI 110 aleful 
end. 

The agrioaltaral ODd ind .. trio! 
uhibitl were Dumerous and good. 
The agricultural aeetioD was wellre 
preBented. The noticeable feature 
.... • number of poddJ oampl .. 
Mid to bp grown by improVed ma
thodl. Special prizet were awarded 
fo> padd,. • p1bughing ma!ch 
with tho Mooton plough woo 
anangeci at w'hich the prim aODliltec1 
of 8 Muton plough. ana a IUID of 
110. B6. Mr. Di.... the Collector 
of Bhogalpur. made a gift of BI. 
&0 fol' prir.eI for agricultural 
ezhibit.. A largo Dumb.. of 
cultin.to!'l oa e to lee thanow. 

The Agri.a1taral nhibito formocl 
tho molt impmant feotare of tho 
exhibitioD. Tbae collli.tecl of a 
numbor of item. of lin. poddJ and 
lcented paddy, Khal'i, IIlg&f(1aD8 and 
orope gro_ by impro.ed mothocll or 
with pure aeedJ. Siz .Menon 
plough. were diatributecl .. rewa. 
u .... en u aome pure aeedI l'8OODl 
mended b:r the department ill 
addi'ion to IIlOne,-prilBl and 
medo\I. 

rhe enc01lraging fea'U1'fJ of the now 
".. the uhibition of the 'r&!'ieti_ 
of paddy rooommondod b, the 
Dlportment. The oamploo of jute. 
,... and .egetableo .. ere ...... kohl;r 
good. The prisea liveD an, wen 
tlDCIOllngiog. 

Belidoo tbe uuol dOlllODliralioD' by 
tbe Agricn1tura1 Dopvtmoat a 
ploughiDg match W8I arranged and 
t ... 11_ plougbe and ..... of 
Rio 16 ill. cub. were giV8D away m 
prl.... Tbenu .. bor of looa\ ezhilrite 
in both Agricn1tura1 and lDdutriU 
_tiODI were reportod flo bo .. UAIIo 
1_ than Jut :rear. 
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coutrnotioD of a brick IIoor to the Dairy shed. The totlll receipts amounted to RI. 1,188-2-8. 
The cattle are Mantgomeries obtained from the Puu h.rd and some of them are really good 
milkers. The strain is being kept pure and the herd will be gradually increaaed ~ meet the 
growing ,t>qoirements of the staff and the hostel. 

Miscellaneous improvements comprised (a) the erection of a sluice gate, (6) the conlolida
tian of the Weatem Road, (e) the strengthening of the tank hud!, and (d) the con.trnction 
of the atone floor to the Dairy shed. 

The total coat of the farm for the financial year W&I Re. 13,902'8-6 and the receipts 
amounted ~ Rs. 8,64.5-9-6. This lAtter fignre does not Bet forth the receipts correctly as 
produce to the valu& of RB. 5,000 h .. been kept in stock this season aa a beginning for a 
Provinoial Seed Store. J 

The followiug conclusious appeared to be justified :-(1) The Punjab and Rajah plou<>h. 
by inverting the soil and going deeper in, iner.... the yield while reducing the oosf of 
cultivatiou; (2) Green manuring wi~h. d!IJ&ndIJ iucre" •• s the outturn of wheat, barley, 
mustard and both fiue and coarse vanet.es of paddy. Green manuring with sun·hemp alao 
increases the yield of paddy; (3) Pusa wheat Nos. 7, 8 aud 12 give a better outtnm than 
the local variety; (4) Ensilage can be prepared from JOlDor in 10 feet deep pita during" 
the manSOOD season for consumption in spring when fodder i. scarce. 

APPENDIX II. 

•• !W 
No. lfllllll 01 I'alrt. 

• 
1 Bihar Inltatrial 

ODd A ¢.ol. 
tura1 E:r.b ibi· 
tion, Banki. 
pore. OraD~in· 
aid, &.1,000. 

Otllcen of Ih. n.panmnt 
wlao .U.nded tb. ""ri

fQl'IIrr.l81lo1r. 

a 

Mea".. Heycock. 
Sherrard,Woodhou.e, 
Southwell, Dutt and 
Bahu A. P. Chou. 
dhuri Bnd K. K. 
Gho.h. 

I Blhta Agrioul·, Bahu N. C. Choudhuri 
t1lrAland Indu.·' 
tria1 and Cattl. 
Sbow, district 
Patn •. ;" Grant· 
in-aid RI, 800. 

• Tirbali E.hibi.· Mr. Hoycock ODd 
tion, Muuf.. Ba.bua K. M.. Gho.h 
farpar. Grant- and S. Dutt. 
in-a.id, RI. &00. 

D'.ODlb.tto .. b.ld bJ th • 
Depanllllld. 

, . I 
A d.eparimeDtal circle u· 

hibit 'IU' lent to the ex· 
hibitioll. The 111ft of 
cbd-cutter, maize.lbelln, 
.ugareane cru.hing 'mill, 
ebato-pump, thelro~et8 of 
gUf"-making an the etB· 
ciency of the improved 
plonghl were nplained 
with practical demonstra· 
tiOD. 1'he proper mothod 
of _tiDg and Imoking 
fi.h w ... bOWD. 

DemoDJtraUonl of the 
working of • Dumber of 
Agrioultural implement. 
were arranged and a 
practical demoostration of 
g...,.-maJdng was sbown. 
The working of t.be well .. 
bori ng machine wat also 
explained iD detail. 

Proctico1 Agricultural d .. 
DlODltratioDJ of improved 
implementl and gUf' pro. 
duction and Iample8 of 
improved .eede manures 
Bnd implement:8 were ex· 
hibited by the PUSB 
Agricultural Institute. 
Manager of Dholi Fa.ctory, 
Metlr'.. Arthur Butler 
and Co. and the Depart
ment of AgJ iculture, Bihar 
and Ori .... 

• 

• 
Thil year tho exhibition ... b.1d on 

a much larger acale. The duration 
of the 8J:bibition ........ daYI and 
abont 1.fiOO TilitDJ'I attended the 
nhibition ea.-h day. Leotul'E'l on 
inseet-peatt with .peei..! reference to 
the in.ect--pelt of the Mokameb 2"41 
and potato moth ill11ltrated witb 
magic Isntera. pieturel were given 
by tbe Aui8tant PlofellOZ' of En .. 
tomology .nd tbe Divilional 10-
.pector gave lectUl'eI (In general 
Rgl"i~ltve witb magic lantern .bow. 
Thie eGibition it tbe large.t and 
one of tbe beat in the Pro'f'iDce. 
Hil HODoar the Liea.tenant-Ool'er
Dor opened the a:hibitioD. TU 
PrelidaDt of the E~hibltion Com
mittee, the Hon'b1e llr. Oldham. 
hokel • keen perlonallnterett in &che 
getting up of tbe exhibition u abo 
tbe Secretary, Rai Paruenda Nan
yon SiDgh Babadur. 

Tll. Agricolhral •• bibito ..... 178 
againlb 290 and the Industrial es. .. 
bihilo ..... 687 agoi .. t 418 of lb. 
lut Ihow. The entri. of C'attle 
were leM tban laIt year .,,,ing to bad 
weather. A. 10m of RI. 140 W8' 

allotted for Agrioulturaleshibito. 
The es.iJtenee and .aecell of the 
ehow ie largely due to the eft'OTta of 
Rai Sahib beb! Lat, the Honorary 
Secretary. Hi. uertiont were 
recently recognised by Governmor 
in the graDt of the above Title. 

The 81bibitiDll W.I opeuacl by Hie 
Honour tbe Lieutell6nt·Ocwft'llOl'. 
The ubibitioD contai.ed agriculoo 
tarat, bovine. poultry, bortlcaltaral, 
indultrial and milCtllaneoul JeC.. 
tionB. ADd all the JeCtioDi were .,01 
well repreleoted.. Free tickets we7' 
iuuec1 to the cultivation aud they 
were eDcou~ to eome aod see 
the practical 4Iomou ... liouo. 
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I • • ~. • • 
Sihmath! Agri'1 Mr. MUne aud Bebul 
coltarBl ana. K. M. Ghoah aDd S. 
IDdllllriol Ii.. Dutl. 
hibitioD and 
Cattle Show, 
di,triot; Maul. 
ferpur. Grant. 
in·Aid R .. 800. 

I Barehpur Agr!' 
cult\1ral Bxhi· 
bitiDn .. D d 
Cattle Sbow, 
Shababad. ChaDt 
R .. BOO. 

e 8ingbeaw&f Agri. 
ooltural and In
dOltrial Eshibi
tion, Bhagalp11l'. 
Gr. n t-i n·. id, 
RI.800. 

7 Baud I&hibitiOD 
Bhag.lpu •• 
OraDtI·i D-al d. 
R •• IOO. 

8 Pa.... City 
MoIo, P ....... 
Gran.l D-a i d, 
lIa. 60. 

I l[hagro Agrieol. 
tural and In· 
dunrial and 
Cattl. Show, 
DiitriClt P1lI'oea 
O .. n'-I_I<I, 
Rill 800. 

Mr. Milne and B.bua 
A.. P. Choodburi 
.nd Suohit SiDgh. 

Mr. EdmondJ and 
Bab" K. lit. Ohooh. 

IIUto ... 

Mr. Bd'Dlundi. Babu 
K. liI. lih .... and 
Bab" N. C. Chou. 
dburl. 

M'fUrL Milnl and 
lidmnnda and Bab ... 
K. M. Ohoeh and 
P. N. D ... 

, 

i 

A aepartmental e.hibit _/ The e.hibitio..... helli on' the 17th 
.... t and masic Ientern and 18th A.prU 1018. The cettle 
leetulell 00 agrieal tUN _l.OW' wall held on the IrtII day ad 
Illbjecte were gi Ten. ... the agricultur:U show on the ncoDCl. 

The local es.hibitl were very poor 
iudeed and the.how dou not &roUI8 
au,. iuterert. It haa been IUggeated 
bl tho Department thahtteoticll 
be OODCentrateci OIl the.eattle aho. 
001,. anli the departmental grant 
will be hencefo _cte4 ,. 
that_Oil. 

Departmaotal nohibito .are 
IhOWD and leotarea nIUlt,.. 
ted with magia lantern 
elidu were giYeD.:'.JThe 
Tran11iDg Inapeeeor aemon
.tret.a to .the paoVle 
the proc;oo. ohugar.l>oUing 
by improved metlaodl, I the 
1118 of wheel chafl·eottert 
ana .hoio.pompa. 

A depa.rtmental ezhibit WIll 
len. and magio laDtern 
demoDitrationl we,", given 
which ""re well attended. 
The proceu of "..,. .. malr:ing 
and water-pumping was 
alao 'fe~ carefully 0:1." 
pleined by actual demon· 
Itratioll. 

A dep_1oI nh!hit .... 
Int and magic lantern 
Pmoniltratiolll were giveD. 

BlhibitioD of departmental 
u.biblt. and the demoll
tratlionl hI magic lanterD 
Iac_ 

A. departJDlDtal uMbit wu 
lent and lantern lecture. 
were given which were 
v..., .... n .t.tended.. 

A .nm of R.. 8M ..... pent In 
awlmliDg prilea for cattle, pom. 
and the ogrionlture\ nohibito. 
80m. recommended imPl:emlDfa 
and •• eda .. ora IOld b;r the Depart. 
ment. The number of bulfookl 
produced ... vary dillppeiDting; 
and thOle that did come ap weN 
Ilot tbe beR in the lair. The I_ 
GOR from Oeighat On th.~.oth8J' 
hand were o:ceUent. PrilU for 
poDia lb.ou1d be di.oontlinued, liDo. 
n_ are 1ocai1J hred and the gift 
ot~prile-mon81 lena nO uetal 
end. 

The agricultaral and iDdaltriat 
exhibit. were DumeroUi and good. 
The agricultural8eCtion .... well re 
presented. The noticeable feature 
,.... • Dumber of padd, lamplea 
laid to h, grown by improVed me
thodl. Special pri~ were awarded 
for paddy. A plouglUng matcla 
with the Meoton plough .... 
arranged Ilt which the prizee cODIiilted 
of 8 Mellioll p10ugha and a _ of 
:RI. B6. Mr. »I.... the Collector 
of Bbagelpur. _a.. gilt of :RI. 
60 for pri... for agricnltnre1 
eshibito. A Ierga numb.. of 
-cultivatod oa e to lea the ahow. 

The Agrioultora1 nhibile formed 
the moot important f_re of the 
nlIibitlon. ThHe OOnailtec1 of .. 
Dumber of iteml of flne paddJ ad 
Jcented paddy. Khari. IUguoaDe and 
OlGpa growa b;r Impro.ed _hed, or 
with pure 18ea.. Six: XedoD 
plough. were dietributed .. l'8ward1 
.. well u .. me pure aeedI reoom
meode4 h;r 'he department in 
additioD to mODe'-Fi_ and 
mec\aII. 

1'he enoo.raging feature of the DOW 
".. the e:r.hibition of the nrieti. 
of pacid;r r ... mmended bl tho 
Department. The -,Jea of jute 
_ and 'egetobleo wara remarkabJ7 
good. Th, prilel SiYeD an, wen 
enoouraging. 

Botid .. tha 1I.l11o\ demon._o •• ';r 
tbe Agricultura1 Departmen' • 
ploughing match.... arraoged aad 
two Melton ploughi and I IUUI of 
It .. 16 ill cuh were gi .... n away iJr 
prileL The Dumber of local eshibita 
in both Agrieoltura1 and 1Dd_ 
oeati_ ..... reportecl ID be llluola __ Jut ;rear. 
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IorIIi 
No. ..... ollllll. 

I • 

10 1/ Dnmb All1'iool. 

I 
turaJ Exhibi· 
tion,. Sau1a1 
Par'&D. ••. 
Grant--1U" ~ i d, 

11, 

R,. aoo. 

lambalpn. Agri. 
oolt.ral awl 
lndn.trial Ex· 
hibition, Sam .. 
balpur. Gran .. 
.in·aid. Bt. 800. 

Oll •• orlb»", 
amai who a&tended tbI 

Agrtclll&a.zaI &bow. 

I 

Hr. Edmunda 

M ..... SouthweU. Bonl 
and Baba N. O. Chou. 
dhuri. 

la B .. aribagh Agri· Mr. Heycock .. d B.b., 
oultural., and P. C. Mustai and 
,Cattle -·Showt N. C. Choudburi. 

13 

Huarib a 1\ b. 
Grant,.~in·& 1 d, 
R •• 6OO. 

Ch.ib.... Agri. 
ooltoral and 
Industrial Ex" 
hibition, Sing1!.. 
bbum. Grant
in·aidJ RI. 250. 

16 Ranchi Agricul
tural and , In .. 
dustrial Ex· 
hibition and 
Cattle Show, 
Ranob~' Grant
in-a.id, Re. 600. 

MCllr •• Haycock, Milne, 
and Ilab.. N. C. 
Choudll •• ia.dP. C. 
¥uBtali. 

Mellrlo Hayoock, 
~b.rrard and Bob .. 
N. C. Chondbn.; 
and P. C. M .. tofi. 

11_1_ heI4 "' .... 
»Iptl'llalll&' 

• 
A depar1an.ntal exhihit w .. 
sent. Practioa1 demoDlfra.. 
tiOD' witb all the im
proved agricultnllll imple
mental were giveu, Gtw
making W8I aleo .hown. 
Magic lantern lectum 
were giVCIIl which were 
very well attended. 

A departmontal oshibit .... ' 
88D~ Tho workiogt of. 
numbe. .f agricu1tnral 
·implementa, ine1udiDg the 
,method. ofg ..... makiog were 
explained. Aotnal demon· 
antioo .relllU'ding the pre
_Don of Iloh by om.k· 
ing "ae·given. 

Demon.tration. with egri~ 
cultural .'implemonu we1'6 
aLl'ried out and improved 
procetl of manufacturing 
9'" from cane. W8I a180 
.bow", Tbe domonatfa. 
tioDa attracted attention 
of .l~ the cultivatora. 

A dopartmental 
W8I aent and a 
lecturo was givCQI 

esbibit 
IDlltotD 

Exhibitionl of "the dtrpert
montol exhibit, gtlr-Inatlng 
and eoDll practical demon· 
.tr&tiOD. of. a.grieu.ltoral 
implementa were given 
whicb were larg<ll, atlend· 
ed b, the cultivatorl.! 

-
I 

Thlo Ia GDB of tbe mOl!; lIIeful .. hi. 
biti... In tb. llhaga1por Dmoion 
and It io tha only .. 0 ha1d iD 
the Santal P.r...... Th. ubi. 
bi", .. ora ant rate ..... p1... M ... ted 
improvement it oble"ed in the 
cultivation of Burli oottou. Several 
orden fa r imp1emeuta aDd IIedI 
were booked by tho deparDmt. 

The lIfItiooltnre ubibi", _pri"'" 
aU the varieti81 of agrieulhral 
prodactl available ia the diebict. 
It i. reportal that thOC"!I.iouItural 
aection w .. mod rattraotive ',of all 
the .'IOtion.. Under paddYth .. o 
.. .... ave varieti.. Introduoed of 
Badabebbbog. Dodkbani. Samndr .. 
hali and C. P. ADL Amonlf oilMedo 
th. gTOD ndonl, tho onltinlio. of 
which i. being strenuo1luy extended 
in the diBtriOl througb tho membe .. 
of the Diotriot AgTionltural " .... 
ciatio .. :formed;. good colIaotioD. 
The vegehble HCtiou .bowed • 
decided improvemont. 

n. Ibow Will;. groat adV&JI:OI OD ita 
p .. de .... oro and io gTOwin~ In 
!"'pularity.. There wu .: _I 
mer.. In aU brauoh. of 
exhibitl. The .pecUneDI of -.rica(. 
tural prod.... gardOll vegatoblel 
etc., wore good. There wu' ~ 
iOCle&le in tlia bomber of pris •• 
The Secretary. Babn D. N. Mukolj~ 
the I oil awl Beformatory outborili .. 
awl Major Stov ... rendered ftluablo 
lervico during the exhibition. f 

A larlf. number of .shibi'" mo~ 
agricultural, .uch .. paddy, rice 
and other kindl of grain, etc., ar Ii ... 
ed thil yea.r. The uhibitioll ... 
attended by. very larga Dumber 
of po ..... from dilferom porto of tho 
di.trict. It io repor;.d that the 
elhibilion;' gTOwiDg In popuIarily. 
It wantl, however, IS great dtal 
of attAlntioD 1;0 make it J'8&lly unhIb 
the uattle were _iDgly pIor 
and few in number. ' 

This exhibitioc WBI held UDder the 
a .. pioeB of the Diotri.$ AgrieultolU 
. AeIooiaiion. The oshibiu. reoeivad 
iD ' some claaaet were not _ 
DUmet'OUI .. in the pmioul ,.r. 
Among grains, "srietiel of 8iM 
rioe and JBddy were ahibitai. 
The ooDoction of .........,.;0 
_Ai ODd .v_.ili were good. The 
potatoeo, botb EDgiiob awIBOuolry, 
were fiery be and Ghibite4 in 
lorg<l quantiti-. .bowinlf a.rbd 
improvomeDt iu the nltiftlion of 
tb. erop. .....opooial pri_ ..... 
awarded to _ the onIti ... 
tero. ' 
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APPEN 

A lilt of .4gr;cultttrdZ III/pl~ .. ~"" d"d HaeM.e. 1~.lcd IR -JJihar a..4 Or;Ud, 
10 "ar, .. et 

--1---- -------,----

-•. DnlpatioD of lmplemeDt •. 

1 • • • 

• I 
1 Ch&ff .. cottiug machine ChalliDg fodd., Much • ~perior to lh. loeal 

gQ.Nl,I1. 

2 Steam Chaff-cutting machine Ditto Cut. fodder fin. altd of eYCD 
1ength. 

3 Dllnnerjee'. lugarcane cruah .. I Pl'P.Slillg joice from IOgar-. 
ing mill. canft. 

Effective. Juice e&D be ex
tracted iD • abort t.ime with 
Ie .. labour and espenae. 

I 
• Bobi&.I",arcane mill ... I C .... hmg IUgurcanC 

i 

Only one cruehing of "118 iI 
DeceiBary. 

5 Sugucane boiling iron JU ...1 lJallufacturiDg moJ8IIeI A large qua.tily of juice COD 
be boiled at: Doe timJ and 
ocum removed SUlly. 

G Bindu.1&n plough 

7 Meoton plough ... 

S P61lian 

9 Planet junior Hand Hoc 

10 Moize Huller ... \ 

11 Chain.pump 

I Ploughing 

• 

1)0. 

For pul\"erizing~ Bubsoil 

I I Boomg 

)[ore eftodin tbau count". 
plougb. 

Ditto ditto 

Separating groin frem.obI Sav... good deal of 
labour. 

I 

i 
LiftiDg TI-at-f'T '" ! It bu • lift of 15 'H't 

P"le •. 

I 

Bo .... 

7 • 0 

800 0 

63 0 
to 

76 0 

90 0 
to 

200 0 

00 '0 

10 0 
10 

l~ 0 

• Ii 
to 

G12 

10 0 

1& 8 
to 

4011 
, 8 

to 
25 0 

f,O 0 

, 
12 , CenUifugal pn1ll~ Ditto i Noli """II I 

I ' 

I ,.. I 

13 Winnowing Dl&Cbinc (Cabbet's 
patent). 

14 Rtca.m thrcober .. 

• 

~ting duet aDd email 
chair from groiD. 

Threshing;wheat, oats, etc. 

Very uBeful macbine m alIIeoce I' 
of wind.. 

I 
Ve.,. eilicient in tbrNhiDg aDd , 

cleaning. 

. I 

I 

12. 0 

8,200 0 I 
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DlX 111. 

tl""ing . tr.. y,ar ."ding SOlk JII". 1913, a"d of tllo,. in use IOlIicli are reported 

wit! , .. cce". 

Where pl'oCDtllble. 

• 

Melllr.. T. E. TbomsoD 
& Co., Caloutta. .. 

Name and del'trnatioD or 
flporUololDeen! • .. 

7 

Suporintcmlcnt, Dumraon 
.Farm j Subdivisional om· 
cer, .M.adbipnI'll. 

Oplnlou. 

• 

Useful and effecth'u 

BdeD~ to whioh used bl' 
oaIU ... ,onl. 

• • 

Dilto ditto Suporintendent. Siripur 
Farm, Hathwa Raj. 

)Jost lUitable m&ehiue for Not used by cultivator •. 
large agricultural and 

])abu Ram Narayan Biln
nerjco, Howre.h. • 

M('ur.. Thomlon and 
lfylne, Behillo, Shahabad. 

Ditto ditto 

Mean •. W. Lulie &. Co., 
Calcutta. 

MCII1'I. T. ThomloD" Co., 
a.nd W. Lellie & Co., 
Calcuttllo, }del.rl. Burn 
& Co., Bowrab, S ... bdivi
.ional omcer, Madhipu1'&; 
iohaild&r, Kh.rda. 

Superintendent, DllmrllOD 
!<'srm, and Secretary, Dia .. 
trict Agricultural Al8Oci· 
atioD) Sambalpnr. 

Superintendent, S i l' i pur 
Farm, Deputy Commis
lioner of Angul and Sub
diviaioDal Officer, KbllreJa.. 

Ditto ditto 

Superintendent, Dumraon 
Farm; Ma.nager, Bettiah 
Raj ~ M.anager, Mujboul 
(;oncCrn ; Deputy Commi •• 
lioner, Santal Parganu 
and Angul; So('retary, Dil
triot Agricultuzal Aisooi
atioD. Sambalpur. 

Superintendent, DUluraon 
}I'arm; Mo.nagltr, Bettiah 
Rft.j j Manager, Surl&lld 
};sta te; Subdiviaional 
Officerl of Xendrap&l'a, 
Jajl'ur, aud Banki. 

cattle farms. 

Worked by bullo(·k power 
and il It rollg and durablE!, 

Very useful and appreciated 
by cultivators. 

Ditto ditto 

It is n ~cry strong &nd 
durable plough and caD bo 
ueed for deep and shallow 
ploughing in all kinds of 
loil. Broad and deep 
fnrrows are umde by this 
plough. 

It iSi & "ery light And hfLndy 
plougb alld ca.n be used in 
all loila except in beavy 
clay loam. 1 t has a mould 
board, which turnl a gof.ld 
deal of e&rth uplide dOwn, 
making the fiold eaay after 
two or t1uce ploughings. 

Superintendent, Siripur Suporintendent, Siripur Strong and useful 
Farm, Uat.hw& Raj. '}~6rm, Hathw6 Raj. 

lI ... ". T. E. ThoD1lon 
Ii Co., Calcutta. 

Superintendent, Dumr80n Useful and eftective 
Farm, and Deput.y Com- I 

miuioner of Angul. 

Superintendent. 
Store, Bengal, 
Howrah. 

See d • Superintendent, Subdivi· 
Sihpur, [ lional Officer, ldadhipura. ; 

j Zamindar, :Ba.rulmlbhar 

III ....... Burn &. Co. 

III ...... J ... op &; Co. 

Di'to ditto 

1 E,tate, Sambalpur. 

I 
I 

.'. I Snpel'intendcnt, Dumraon, 
Farm; SubdidaioDl\1 om- i 

, Cfl, Madhiputa; Deputy I 
L Commi,sioner, SaD tal 
1 Parganu. I 

... I Superintendent, Siripur 
, Farm, Hatbwa Raj, i 

... Ditto dilto 
I 

i 

Very Itrong and durable 
and can be worked for 
many yeal'l if p1"operly 
used. ShOUld be useful in 
tobacco lands in Dar-
bhuugu. 

One·fifth of au acre of laDd 
('.an be irrigated in .. day 
by two milD. 

CaD. lift water for about 
10 aertl- of land in a day. 

An efficient and ,trong 
maebine, olean 1 200 
manUM of grain in 8 
ho_ 

Metatl. Ben A_ ..... Reid &; Co., Ditto dit.to 
i 

.. , I Can be well retommended 
i for a large farm. 

I I 
: t • 

USjtd by lever"l member. 
of tbe District Agril'ul. 
toral Aasooiatioo, Samb ..... 
pur. 

Largely used by colti· 
vator', 

Used in places in the dil. 
trict of Sl18habad and 
Snmbalpur. 

ApPl'(\Ciated ~cultivatorl 
as w~ll &8 by membera 
of Agricvltural AlllOci· 
ationl. 

Not! uaed. by native oulti
vatorl. 

Used in the Demonstration 
FarmI of Domraon and 
Angul. 

U.ed by farmers in placeI 
in Sambalpu: and 00 the 
College farm for garden 
plota. 

Rarely aled by nativt 
cultiva tors. 

Dilto ditto. 

Not used by native cult i
ntors. 

1# j 
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18 
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APPEN 

.I. lilt of .Jgri'Nitural impleMelle • .. ad Jiacnillel ,.,ktl ." Bi""r .,,~ Ori.,., 

10 j"" • ., 
.. 

-r 
. 

J;)elifJ:IAt;lon or lmJIllmlDtI •. 11 ... .",oIaI Ad ......... ...... 

! I r , I • • • I I 

I 

: Ra. ... I 

Albion Reaping lIachine ... For eutting OU' wheat and Cbiof ad ••• tage i. cb.pne.. I 0160 0 
barley. and npidity iD clltting. 

. 

Corn eru.her . '. . .. CrtlIbiDg grain for feed ... BconoMlc.u and labour'laying 126 0 

I ernlhiDg' mustard 

I 
mscbino. , 

Dooaldlon'. Oil Hill ... . .. OirOi 6 per COI,t. more oil thaa 120 0 
that obtained from woodeD 
kolA •. 

Oileeake crlllher ... Crotbing oil-ca.ke rff! feed: Very usefal in ern.bing C4ke 90 0 
can be worked. by hand into ,mall fragment.. The 
or Iteam power. ad ... togo la oheopneu ODd 

1'IIpidity iD CfWIhiog. 

Eclair Vaporizer ... 8pmying i ... ctioid .. ... ...... 15 0 

Straw baling preu ... Baliug'.atraw ... ... SaYinr in ,$Grage 
railwa,lreight. 

room .. 4 I,IJOO 0 

I 
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Di ... di\, 

III_ T. B. TbomlOD '" 
Co .• ~uML . 

)(...,.. M-..n '" So.., 
Calcutta. 

NUDe aDd dell.oailon of 
NpOdIDC 011.., • 

•• 

1 

Superintendent, Siripur 
Farm, Hath". Raj. 

Ditto ditto 

Dittu ditto 

ill: 

OpiniOB. 

• • 

Cots about 1080\'01 of lilud I Not! ued by native cuti· 
in & day. A large farm i .... tol'll. 
should Dot he without it. ' 
Two pail'll of holloob and . 
three men are requirfd ~ i 
one time to manage the· 
implE'ment. 

i 
Very uefal and mitohle I Di"

machiu(>, 

Cannot be re('ommended for Ditto 
10<'81 oil men, beiDg apen· i 
live and too beav7 for 1 
band power. 

ditto. 

ditto. 

dittn ~... A. cat.tle--breeding and agri. I 

cultural 'ann where • large I 
number of 8uUnallare •• 
Ibould not be withotU il. I 

Ditto ditflu 

Supc-l'intendCDt And :!\t:Ula' 
gf'c, Mt'til-u' ("Doerr •. 

I 

Very ute:lul machine for INotued by "'i'f'~ GOlfi;'" 
applying 801utiOD to diJ· I ........ 
ea.81.1d plant.. 

The maclJn8 bBl' certain UIOd in fllCflol'ies ill Billaft 
advantaget, but it mnat be 
worked on a big ,cala to 
get full bPneiit and w.,.mo ! 
lac"· i -, 
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No.--
, I·A-,18Q 

G.QVE aNMEN'!' OF ~:UIA.;R 4.lll'A m~I~~4. 
REVENUE DEPARTMENT. 

:&~~OJ..lJ !'JON:. 

IJated ~ancM, tke 4th IJeoembel' 1913. 
, . 

Tho report on'the working of the Agrioultural Dep"rtm~nt in Bibar .and OrisSa for th" 
year endinJ the 30th June llH3. by the Director of Atl'ricultnre. 

TlIe rep!>rt '\I'a{! 'rep3iv!)d mor!) than tlix weeks after the due d!l.te. Care 
should pe ta1cen to submit it punctllally in fllture years. 

2 . .&.dminiltl·aUo". and Sta.ff.-J4r. W. B. JIeycock was in charge of the 
Department tiU the lst 9f April 1913, when he availe~ himself of combined leave 
fo,r '1 !l\onths anli a half, being succeeded by Mr. G. Milne by whom the present 
report, has been submitted. Mr. C. S. Taylor, Agricultural phemist, acted as 
Principal of the Agricultural College for six: ~onths during the absence on leave 
of the permanent incumbent, Mr. E. J. Woodhouse, who returned to duty on th~ 
31st September 1912. Mr. G. C. Sherrard hllid cha~gll Qf ~e o$oe pf Deputy 
Director throughout the year anll directed the ./I.;,"ticjlitur~~ wor,lf Ilf the five 
Divisions, including the several experimental ~t.ations of the PWVlnce, a ta~ 
which has proved beyond the powers of a single Qflice~ tQ PIlJ:form Slj.tisf~ctorily: 
.... scheme for the reorganisation of the Deps,rt{llent, w4ich ~~volresamong C!thm
feature. the much needell stJ:engthening of the staff by .the ~d,ditio.Q of twq more 
Deputy Directors and an ABsista.nt Direct!>!.', h84 bi;len Ilngagillg the 8tttention ,O,f 
the Local Government since the constitution of th!l provil\~ and ~ now ready for 
submission to the Government of India.. 

S. Agricf,lUul·,,1.l StatioIi8.-No new station was opened during the year. 
Arrangements have, however, been made to open an experimental lnrm a.t 
Ranchi for the study o,f the llgricultural problems of the Chota Nagpur Division, 
and steps have alreaqy been taken to acquire the requisite site and to constrUQt 
the necessary buildings. Proposals for the establishment of a Sugarcaue select
ing station cllmbined with a Cattle-broeding farm at Sipayq, in IS' OIih Biliar I!.l'e 
/l.lso under the consideration of Govel'nm,ent, and negotiation~ have been concluded 
for. the l~sing of the ~.e)ected land. 'l'~e wh?le scheme, in the elabor~tion of 
wh1cil- the LieuteI\l!:nt-(}ovcrnor in Councd desires "ratefully to acknowledge 
the hel}1 which he has received from the AgricultuTa~ .l\dviser to the Govern
lllllnt of Indil).., ha{! s,h-eady been placed befpre the Itnpe~ial Govel·nment. 
~xpedmenta~ w!>rk in ~he existing st/ltions W84 conHnued during the ye\r ~Yith 
val'ying suoce~.. 'r.\:le i.nadequacy 9f the e~isting llgen.cy for supervising 
the s~ttered f~rms hQ.s 'iP-il~tated against their efficiency as' educative me!1ia, 
il10ugh sq~c HS~ul w~>rk in ili,e, demo\1stmti,on of imrrOYlld t,nethods of. 
~r~"lture ¥as, if is believed, bClm Ilccomplished~ ,. 

4. A!lI"c~I~IfI·~1 #,(l4loati(l#.-The curriculu~ Qf ~l1e Agri,pultural College 
at Sabaur has received much attention during the year and the local 'Govern~ 
ment Mil also much indebted for t~e I\dvic~ of t4.e qOQ1~~ttl!>~, pl~,i!l~ .ov~r by 
Mr. R. Nathan, C.S.I., IJ.I.E., w~llch c9Il8ldef!)1i ~11 sublect ~!l COUllectl!>n with 
the suggested altiliation of the college w~th tlw n.ew Pa1J:\!\ Univeisity. It 1\;84 
decidecl .that tlie questiop. of aliiliation m?-$tbe d~pped !QI:" the present' IUiq 
that action on the' further recommendations of tbe \,Jommltt!le should be post, 
)loned till the whQle subject of agricultUl'al education ha!! been oonsidered in ~11 
Ita a!!pects by the Board of Agriculture whicll lI\ee~l),t poimbatorll ~his mont~ .. 

T40 d~min\shing number of admissions to the college is & matter whic!l is 
r~ceiving careful ~tten~ion. At ~he ipauguration of t116 diploma course a con~ 
III~erable amQ~,nt PI ml!\&p'prehllnsion existed in the mind, of the public with 
regard to the ohjeots lind &lllS of the training, ~nd Hi.lIonl)v,f in Council fqul)~ 
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it nec3I!ss,ry to repeat the pronouncement made by Sir Andrew Fraser at the 
opening of the college that the attainment of a diploma was not to be regarded 
as a passport to employment in Government service. It is too early to say 
what effect the reorganisa.tion of the A<pricultural Department and the changes 
that are under contemplation _ in the educational work of the college may have 
<In its popularity. 

A short six-monthly course in praotical Agriculture for the training of the 
sons of land-owners and cultivators, which was opened during the "Year, was 
joined by only 11 students. The Director of Agriculture is of opinion tha~ 
further attl'actions should be offered to cultivators by defraying the cost of 
their journeys to and from Sabaur and allowing them compensation for 
loss of wages during the period of training. The point will be considered 
when the general working of the college ,is reviewed in the light of the conclu
sions reached at Coimbatore. 

5. Re8earcll, and Expel'iment8.-A considerable amount of investi
gation and experiment was done in the departments of Chemistry, 
Botany, Entomology, and Mycology, and some useful results were obtained. 
His Honour in Council attaches particular importance to the investi
-gation which is being carried on with regard to the cultivation of 
sugarcane, for which, it is believed, the northern districts of the province 
present great natural facilities and whic h may to a large extent take the pla<~e 
formerly occupied by the cultivation of indigo. 

The indigo research station which was established in 1904, and was conducted 
under the direction of Mr. C. J. Bergtheil and Mr. }\ R. Parncll was 
finaliy closed during the year owing to the inability of the Planters' Association 
to continue their contribution towards its upkeep, and the research work was 
transferred, with the concurrence of the Government of Inuia, to Pusa where 
it has been placed under the direction of Mr. A. Howard, the Imperial Economic 
Botanist. The agreement made by the Bihar Planters' A.ssociation with the 
Belgium flax expert, Mr. Vanderkerkhove, expired during the year and Govern
ment await the receipt of his report 011 the result of his work. -The most 
fruitful results in the Entomological branch were obtained by Mr. E. J. 
Woodhouse and his assistants, whose campaign against the Agroti8 moth on the 
Mokameh Tal lands advanced a further stage. Considerable praise is due to 
Mr. Woodhouse for the systematic and careful way in which this work has been 
-conducted. The value bf the crop saved by these operations is estimated at 
nearly 3t lakhs of rupees. 

6. Fisherie8.-Fishery operations continue to be carried on jointly with 
those of the Government of Bengal under the supervision of the Deputy Director 
of Fisheries, Mr. T. Southwell. The work of this branch consisted mainly in 
the study of carp and hilsa culture alld led to the -collection of some useful 
informa1lion. It is expected that results of increasing importance will be 
obtained when the survey of the' Ganges and other large rivers which is now 
in progress with a view to ascertaining the distribution of hil8a is completed. 
Preliminary reports received regarding the possihilities of developing an export 
trade in fresh :fish from the Chilka Lake give rise to the belief that there may 
be a considerable future for such an industry, and the Lieutenant-Governor 
in Council a waits with interest the result of further investigations. 

7. Agricultural A8Rociatio1U, Fair8, ana ShowI.-The working of the 
Divisional and District Associations throughout the province came -under 
investigation during the year in connection with the enquiry made into the 
necessity for increasing the exjsting~talf of the Department. The result '11'88 
to show that, while the Divisional Associations served no useful purpose tbe 
District Associations suffered from inadequate professional supervision. Under 
the new scheme of reorganization the former will cease to exist and an Inspector 
will be attached ,to each of the latter. The District Association will work 
under the control of a Deputy Director of Agriculture. and at the head of 
these unofficial bodies will be the Provincial Associa:t'on which was constitu
ted in September 1912 and inaugurated at a meeting heid at Bankipore on the 
10th February 1913. 
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Mr. G. C. Sherrard was in charge of exhibitions &nd fairs. Fourteen Agri. 

-cultural and Cattle shows were held in different parts of the province during the 
year under revieW', receiving grants from Government aggregating RB. 5,000. 
'The Bibsr Industrial and Agricultural Exhibition was held at Banldpore on a 
larger scale than in former years and was aided by a Gonrnment grant of 
Rs.l,OOO. . 

8 • ..4.gricultural Engineel·mg and Well-boring.-Well-boring operations 
were ~der the general con~rol of Mr. C, S. Taylor. Altogether 132 
borings were made' durin~ the· year against 641 in the previous year. 
The results obtained in the limited areas over which the work was 
,carried on were distinctly satisfactory. The work has now successfully pass.ed 
the experimental stage and the question of its prosecution by local bodies in 
all parts of the province is being considered by Government. 

9. Publication 01 ..4.g1·;'cultural information.-As in the previous year, the 
Agricultural Department published a number of reports and notes and 

.gave wide publication to leaflets in English and the vernacular languages. 
10. MiscellaneoUll.-Arboriculture under District Boards continued 

to receive attention, and proposals made by the Director of A.griculture 
to fix a minilDum of expenditure to be incurred by each District Board on 
planting and maintaining road-side trees have been approved by Government. 

11. The Lieutenant-Governor in Council desires to acknowledge the good 
work that has been done by .Messrs. Heycock and Milne in the administration 
of the Department as now constituted and the services of the official and non
official "'entlc.meu whose work has received commendation in paragraphs 64. and 
50 of the Director's report. He is convinced, however, that the constitution of 
the Department iii seriously defective, and that it can never hope to attain the 

. objects of its existence until it has been materially strengthened both in its 
superior ami its subordinate branches. The progress of research and experi
'ment which ,must be conducted by the professional e-.cperts of the Department, 
and from which alone can be worked out the improved methods to be com
municated to tbe cultivating classes, is hampered by the employment of the 
same experts on administrative duties; and at the same time the channel of 
·communication with the public is so restricted that the Department is 
unable to get into touch with the agricultural community, With an~ncreased 
staff these diffioulties will be diminished, and the Lieutenant-Governor in 
Coup.cil hopes that the Department will be able to work in unison with the 
Co-operative Department for their common object •• the uplifting of the 

, -agricultUl'al masses. 

ORDER.-Ol'dered that this Resolution be published in the Bihar and Orissa 
Gazette, and that a copy of it. with a copy of the report. be submitted to the 

·Government of India. 

By order of the Lieutenant-Governor of Biha.r and Orissa in Council, 

H. McPHERSON, 

SeCl"etary to GOIJe/·nment. 

34.-R.T. 
MEMO. No. --

I-A-189 

Dated Ilanchi, the 4th Decembel" 1913 • • 
• Copy forwarded to the Director of A.griculture, Bibsr and OriBSa, for infor. 

matlOn. 

By order of the Lieutenant-Governor of Bihar aI1d Orissa in Council, 

J. C. B. DRAKE, 

Under·Secretary. 
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~5-:R.1'. 
MEMO. No. _. _ ._ . 

.... I-A-189 
.. ~. . "' • ...J 

Datea BaRelli, Ille 4ell DefJembet· 1913 •. . , . 

.l.ppoiabaeDt 

Copv, "'ith a cofv. of the report, forwarded to the =-..... , .. , •• __ Department 
'" •• ..' r/ ~ ., '1UIleiptl . 

; or information.' • . .. . ' 
I'. , !. 1-. 

:By or:der pf ~e Lieuten~~GoV"11I0;r of ~ihaJ- a~d Qri~a in Council ... 

J. C. B. DRAK;B, 

Unde,·~Sel(rfta1"g. 



[The rq..x~UlJ!. limit of tbe body of tbe Report ilt .13 pages.] 
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tr ... m ~r. l1ST81t; Esq., I.C.S .• Secretary to the Development, Commissioner. Burma, to the Revenue 
Secretary to,the GOvernment of BUrmai"7;1(o, .84-8R.-,8,,'d8ted the .8th Oclober .g.L 

I am directed to submit the Annual Report ~n'~the working 0/ the Depart
ment of Agriculture, Burma, fur the year ending the 30th June 1921. 

2. The operations of the Depattment have again been limited by the short
age 0/ officers, the absence of officers on leave, the ,transfer of Mr. Warth ·to 
Pusa, and 'the resignation of Mr. Thompstone, who severed his conr>ection with 
the department after having served in it for 14 years. A year ago it, was hoped 
that four Deputy Directors and two professors would be recruited in the year 
under report, but aotually only two Depu ty Directors have been recruited. There 
are, however, grounds for believing that a large number of superior officers will 
be recruited this year, and that the stultifying effect of an inadequate number of 
officers to cope with the many and varied agricultural problems which require 

. investigation will be remo\·ed. . 
3. The sanction of the Secretary of State to the reorganisation of the 

Agricultural Department was received in the year under report. The scheme 
contemplates the division of the province into II agricultural circles and 44 
agricultural districts. A member of the Impelial 'Agricultural Service will be in 
charge of each oircle and a member of the Provincial Agricultural Service will 
assist him generally. An experimental and demonsttation farm will be located at 
or near the headquarters of each circle, and one or more seed farms in each 
agricultural district. Members of the Upper Division of the Subordinate 
Agricultural Servioe will be in charge of these farms. They will be assisted by 
two members of the Subordinate Agricultural Service, Lower Division, and two 
fieldmen. . 

For the College there will be a staff of six I mpedal olli.ers, eight Provi[lcial 
officers, and lI3 members of the Subordinate Agricultural Service. 

Time will be reguired to' recruit all these officers. At present it is neces
sary to depute candidates for the U.I.'per Subordinate Agricultural Service to 
Poona for training. This procedure wlll not be necessary whew the College is 
opened at Mandalay, and it will be possible to accelerate the rate of "'ecruit. 
ment. , 

+ Substantial progress has been made in the building of the College. 
Many necessary ancilliary buildings have been completed, and, since the 
termination of thl!'year under Report, the foundation stone of the main College 
building ha.s been laid by His Honotll'-the Lieutenant-Governor. 

S. Valuable work has been done in the investigation of the Prussic Acid 
content of Burma beans. The enquiry was instituted as the beans generally 
were earning an undesirable reputati.on for a high percentage of this dangerous 
substance, and the prospects of extending the demand for this possibly important 
and profitable crop were being jeopardised. The experiments have been 
direClted to the selection of types containing a low Prussic Acid content, and to 
the investigation of the changes which occur in that content consequent on 
storage. As regards'the first line of investigation useful results have been 
achieved, though, as with paddy; the evolution of pure strains will prove a slow 
and tedious process. In view of the slowness of the process, the uncertainty as 
to whether it will be possible to fix permanently a strain of beans free from 
Prussic Acid and the dangers of reversion to type when_ the improved crop is 
extensively cultivated, the Development Commissioner jnclines to the view that 
the efforts of the department might perhaps be' more profitably employed in 
looking for a bean free from suspicion to take the place commercially of 
p,6YlJ/fah. 

6. Outing the year an organised campaign has been started \lith a view to 
dealing with the problem of the extermination or control of the Bedabin or water. 
hyacinth. The operations are of two kinds. The first, which may be called 
mechanical, are dIrected to the control of the pest by the booming of rivers and 
creeks so as to collect the weed in large masses and dispose of it by getting it 
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into the stream by which channel it drifts to the sea. The second line of attack, 
which may be called-scientific, consists in an attempt to discover a non-poisonous 
spray which can be economically used and which will kill the plant. Incidentally 
the theory that the water-hyacinth dies when it reaches salt water is being 
investigated and the degree of salinity necessary to effect this result is being 
examined. Little is known as to the way in which the plant is rl'produced and 
the attention of the Botanist is being directed to its life history and method of 
propagation. In ~r. MacKenna's opinion this is one of the most serious 
problems which affect th.e economio development of the country and it is hope!! 
that some method of .dealing with the difficulty may result fro/TI the experiments 
now being carried on. . 

7. The Development Commissioner regrets that owing to the scarcity of 
officerS" and the impossibility of getting from elsewhere a suitable man at a suit
able fee it has been found necessary to postpone the survey of the areas suitable 
for cocoanut plantations. As soon, however, as it is possible to post a Deputy 
Director to the Arakan Division he will be specially directed to take up this 
problem and, if necessary, proposals will be submitted for the deputation of this 
officer'to visit Madras and Ceylon where much work on the crop has been done. 
Mr. Mac Kenna adheres to the view that as a commer.ial proposition the crop 
must be taken y.p on capitalistic lines although, no doubt, as in the past, it will 
continue also to be dealt with in small gardens or plantations. The establish
ment of capitalistic concerns with machinery to deal with the crop will give thp. 
small grower an outlet for his produce for which at present it is sometimes 
d~fficult to get a satisfactory market. 

8. A Provincial Cotton Committee has been created, the functions of which 
are to a&vise the Local Government on any particular questions of cotton policy 
which are referred to it j to recommend such measures as may appear suitable 
for safeguarding the existin~ areas of long staple cotton j to watch the trend of 
cotton development j to adVIse on legislation j to assist in trade classification j to 
collect reliable statistics and to disseminate information regarding cotton matters. 

9. Interest in sugar cane has continued during the year both amongst 
capitalists and amongst small holders. For the latter the jagg"ry market provides 
a suitable and profitable outlet and the attention of the Department has been 
devoted to the evolution and distribution of improved crushers and boilers. With 
the capitalist the manufacture of white sugar is the main object and, if the 
schemes at present under consideration materialise, the Province should be in 
a very satisfactory position as regards the manufacture of thii necessary article 
of diet. The report of the Indian Sugar Committee, which has just been published, 
contain. specific recommendations with reference to Burma which will be carefully 
examined and necessary action taken. 

10. Mr. MacKenna has read with particular interest Chapter IV of this 
report. The idea of homestead farms put forward in paragraph '9 is attractive 
and, if successful, would completely alter tht face of the country. In general 
the Development Commissioner would remark that with the prospect of an early 
increase in staff a fixed policy of concentration should be adopted. The 
insistent demands of district officers, keen on agriculture and desirous that the 
problems of their districts should be investigated, imposed a strain upon the 
small band of workers which was almost overwhelming and a temptation to 
comply with local wishes which, it is to be feared, has led to considerable 
4issipation of energy. With the division of the Province into definite agricultural 
circles and the early prospect of an adequate staff of workers it is desirable that 
efforts should be more concentrated and limited to more circumscribed areas. In 
Mr. MacKenna's opinion the process should be-

(a) the evolution of an improved type in the experimental area of the 
Central Farm; 

(6) the production of seed of the improved type in bulk on the outside 
areas of the Farm i and 

("l a series of seed farms radiating out from the Central Farm the produce 
of which should be sold to cultivators in the area and the annual 
seed supply for these seed farms provided from the Central Farm. 
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[n 'this way. an improved strain will be established over a composite area in 
a very short space of time_ The Development Comm issioner does not desire to 
belittle the efforts which have been made in the past by Co-operative Societies 
or by selected cultivators who have grown the seed recommended and supplied 
by the D"partment but a great deal of the effect has been lost by the fact that 
these societies and cultivators have been scattered and have not been able to cover 
any considerable a~ea. With the concentration, which it is hoped is now possible, 
we should within a few y«>ars have complete subdivisions or districts, aU· under 
'one improved type of paddy or other crop, and in a very short space of time the 
whole standard of the Province should be improved. 

II. During the course of the year the Department has lost the services of 
its two Senior officers-Mr. Thompstone who resigned Government service to 
take up private employment and Mr. Warth who has been transferred to Pusa as 
Imperial Physiological Chemist_ Mr. Mac Kenna-desires to express his apprecia
tion of the hard and conscientious work performed by these officers in the early 
days of the department's history frequently under c.onditiolls of much discour-
agement. ' 

In conclusion the Development Commissioner would thank Mr. Clague for 
his interesting report and Mr:McKerral and other members of the staff for the 
good work which they have done during the year under .report. Mr. McKerral 
has now been transferred from Hmawbi to Mandalay and Mr. MacKenna is 
confident that in the new areas over which he is in charge, he will continue to 
apply those sound principles of experiment and or~anisation which -have 
characterised his work in Lower Burma. 



RESOLUTION 

ON THE 

REPORT OF THE DEPARTMENT OF AGRICULTURE, BURMA 

For the year which ended on the 30th June 1931. 

h 

E .. tract lrom the Proct!f!dings 01 the Government of Burm. in the Agricultural Department, 
No. 1400., dated the 16th May t,. •• 

READ-

(i) Report on tbe operations of. the Department of Agriculture lor th, year whicb ended on lhe 

30th Jur.e 'gil. 

(ii) Letter No. 184-BR.-,g, doted the 18th October 1~21, from the Secretary 10 the Development 
Com missioner, Burma, forwarding the report. 

RESOLUTION.-Ever since its. formation in 1906, the Agricultural Depart
ment of Burma has been handicapped by lack of .taff, and in 1920-:U it was 
unfortunate in losing til 0 senior officers, namely, .Mr. Thompstone, who after 
fourteen years in the Department resigned to take up private empltlyment, ..and 
Mr. Warth, the Agricultural Chemist, who was transferred to PUsa as Imperial 
Physiological Chemist. In last year's Resolution the public were cautioned 
against impatience in expecting speedy results from the work of the Agricultural 
Department j but the way is being got ready for much greater results in the 
fubue, and the preparatory work and patient investigation now in progress will 
bear fruit before many years are over_ Two of the seven Deputy Directors 
sanctioned by the Secretary of State arrived during the year and were placed 
under training. The appointment of Assistant Entomologist, which h~d been 
vacant since December 1919, was filled in October 1920, and it is hoped that a 
larger number of superior officers will be recruited during the current year. Good 
progress was made with the College buildings at Mandalay, and the Lieutenant
Governor trusts that no unforeseen hitch will delay their completion, as only 
with the opening of the College will it be possible to accelerate the rate of 
recruitment of qualified subordinates. 

2, Notwithstanding the lack of supt:rior officers and paucity of subordinate 
staff much useful work was done. Rice being the principal crop of the country, 
the Department continued to devote a larg~ share of its attention to its improve
ment. Sixty varieties 01 paddy were under observation at the Hmawbi farm, and 
a good deal of success has attended the obtaining of selected strains giving 
improved out-turns. A short-lived type of Japanese rice has been introduced in 
two dry zone districts. Over 8,600 baskets of selected paddy seed were 
distributed. The Lieutenant-Governor shares the Development Commissioner's 
views as to the desirability of endeavouring to improve the type of paddy Of. 

other crop, as the case may be, throughout concentrated areas, but until the 
expansion of the department's operations with additional staff makes this possible, 
and until cultivators learn to retain a sufficiency of the produce from selected 
strains for seed instead of being tempted by higher prices to sell the whole of it 
for mil1ing, the Department has to bear the burden of meeting the demand made 
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on it for pure seed. I t appears that hitherto arrangements have not existed for 
ascertaining the effect of the distribution of selected seeds and new varieties. It 
is essential to maintain records showing the areas under improved strains or new 
crops, the results in the way of disposal of seed, expansion or decrease, and 
success or failure, and His Honour is glad to see that it has been decided to 
remedy this omission. 

3. The- investigation of the pru ssic acid constituent in Burma beans was 
continued during the year. The experiments have been directed to the selection 
of types containing a low prussic acid content, and to the investigation of the 
changes which. occur in that content consequent on storage. Certain selected 
strains have been obtained, but Sir Reginald Craddock is disposed to agree with 
the view of the Development' Commissioner, that in view of the delay and 
uncertainty in evolving pure st rains, and the danger of reversion to type, the 
Department might profitably endeavour to find a variety free from suspicion 
which can replace Burma beans in the market. 

4. At present the cultivation of cotton is mostly confined to four districts in 
Upper Burma. A Provincial 'Cotton Committee with the Director of Agricult ure 
as President has been formed to advise the Local Government on questions of 
cotton policy and to disseminate information regarding cotton matters. Active 
and successful work has been done by the Department in obtaining and distributing 
improved strains, and the completion of the Mahlaing farm ought greatly to 
facilitate this work. 

S. The cultivation of sugar-cane both on a large and small scale is rapidly 
extending in the Province. The manufacture of white sugar is the object of 
the larger wor·kers while the small cultivator confines himself to the manufacture 
.of jaggery, for which he obtains a good price. The Department has done a 
good deal of work on sugar-cane, tbe popularity of which among the cultivators 
is largely c!ue to the Department's belp and demonstration, but shortness of staff 
has hampered the work and the Department is hard put to it to supply all the 
demands made 9n it for" sets:' There is also much still remaining to be done 
in the improvement of the varieties cultivated. The Department's attention has 
been directed to the provision of suitable plant for the small grower. The 
Report of the Indian Sugar Committee, which was received after the close of the 
year, is under consideration 

6. Great interest is also being taken in cocoan ut planting, and endeavours 
were made without success to obtain at a reasonable cost the services of an 
expert to investigate and report on tbe possibilities of developing the cocoanut 
industry in the Province .. The matter is to bp. taken up by the Department as 
soon as an officer can be spared for it. 

7. I-n"._9 17 it was decided to investigate the possibilities of jute cultivation 
in Burma and the services of a demonstrator and two skilled labourers were 
obtained from the Government of Bengal to carry out experiments. The 
experiments show that jute of a good quality can be grown in this country but 
difficulties 'Sib out marketing the produce and also in respect of labour at present 
militate against its cultivation. Further experiments have been stopped for the 
present ant! His Honour is inclined to agree with the Director of A~cuJture' that 
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extension of cultivation is likely to come ~only gradually from imitation of Indians 
who may take up this crop and by the provision locally of facilities for 
manufacture. 

8. The 6edabj" or water hyacinth, which has caused a good deal of harm to 
waterways in different parts of the world, is giving trouble in the rich paddy· 
producing districts of the Delta, where waterways are the highways: The plant 
had become sufficiently widespread in the cold weather of 1911-13 to cause 
inconvenience and since then endeavours have been made to cope with it, but 
not on a sufficiently great or systematic scale to prevent the pest from extending. 
The problem, as to the seriousness of which the Lieutenant-Governor is in 
full agrep.ment with tlie Development Commissioner, is now being carefuUy 
examined by the Department, in concert with the district officers, and no effort 
will be spared to discover some method of effectuall y keeping down, if not 
eradicating, the plant. 

9. T he Lieutenant-Governor is glad to learn that the new officers have 
taken up their duties with keenness, and that District Officers have co-operated 
helpfully with the Department. There is no activity of Govemmenfin which the
nlue of co-operation is so great, and the benevolence of its motives so 'free from 
suspicion. Upon the prosperity of the agricultural classes depends the market 
also for the industrial products of the country. His Honour is a thorough 
believer in the future of the Agricultural Department in Burma; hitherto and for 
some years to come the results to the public may seem small, and its light to be 
hidden under a bushel, but once a certain point has been reached in experiment 
and demonstration, progress thereafter will rapidly increase. The Lieutenant
Governor feels after his tour in the Delta, that the Department ought to devote 
attention to the introduction of double cropping in that area, and th~ ~xtension 
of garden cultivation. Apart. from the extra food supply therJ;!by secured, the 
growth of leguminous crops would benefit the soil, and the additional occupation 
provided would help to reduce the disadvantages which arise in one-crop areas 
from the fact that the agricultural population are idle.for several months in each year. 

10. His Honour regrets that ~he services of Messrs. Warth and Thompstone 
have been lost to Burma and he joins the Development Commissioner in expressing 
his appreciation of their work in the early days of the Department, when conditions 
were less encouraging than they are now. His Honour congratulates the Depart. 
ment on a successful year's work, and trusts that with an increased staff there will 
be a rapid expansion of it s activities in a manner more commensurate with the 
im porlance of agriculture to the economic welfare of the province. Finally, the 
Lieutenant·Governor desires to record his appreciation of Mr. Clague's ac1minis· 
tration of the Department, under the guidance of Mr. MacKenna, and of his 
interesting report, which is a suggestive record not merely of work accomplished 
or in process of accomplishment but also of extensive developmen\ll-to come. 

• • 

By order of the Lieutenant-Governor of Burma, 

w. nOOTH-GRAYELY, 
lU'II~."1! S«rtl ... y tD Ij~ (;/1'111. -J B" .. ", •. 



REPORT 

ON THB OPERATIONS 01' THB 

• 

DRPARTMENT OF AGRICULTURE, BURMA 
For the year ended the 30th June r9zr. 

CHAPTER I. 

ADMINISTRATION. 

t. Mr. C. R. P. Cooper was in charge of the Department, in addition to his 
own duties as Registrar, Co-operative Societies, from 

PersonaL the beginning of the year till 28th September 1920, 
when he proceeded on leave. Mr. Saunders, Registrar, Co-operative Societies. 
held charge of the Department from that date "till 12th November 1920 when 
I took over from him and held charge till the end of the year. ' 

2. Mr. Cooper spent 51 days and Mr. Saunders.to days on tour. I was on 
tour for 16.1 days between November 12th and 30th 

Tours. June and visited all the farms except Yawnghwe and 
Thilawa, and all districts which have district agriculturists, exoept M3n;ywa. 

3. Mr. Thompstone spent 66 days on tour before resigning his appomtment as 
• Deputy Directoron 1st January 19~U. The resigna-

Stall.. tion of Mr. Thompstone and the fact that only two 
new Oeputy Directors were recruited during the year by the Secretary of State 
instead of the four expected and that neither a Professor of Agriculture nor a 
Professor of Mycology have ret been recruited has disappointed the hopes 
entertained last year of a large mcrease in the superior stall to meet the proposals 
for gradual expansion. 

Mr. Warth, Agricultural Chemist, was, in addition to his own duties, placed 
in charge of the Southern Circle from the beginning of th~ year in place of 
Mr. McKerral, who had proceeded on leave, till January '92\ when he was trans
ferred to the Agricultural Research .Institute, Pusa, as Imperial Agricultural 
Chemist. He was relieved of the duties of the Deputy Director of Agriculture, 
Southern Circle. by Mr. Beale on the 17th January 1921. 

Mr. Stock, Economic' Botanist, was in charge of a portion of the Southern 
Circle (i.t., Tatk3n Farm) from the beginning of the year till March, when he 
made it over to Mr. McKerra!' Mr. Stock was also in charge of Mah\aing Farm 
and worked in Myingyan and Pak3kku throughout the rear and is being posted to 
Myingyan to organize the new Myingyan Circle which is being constituted. He 
spent 169 days on tour. 

Mr. McKerral on return from leave took over charge of the Northern Circle 
in March from Mr. Sawyer who reverted to his substantive appointment. Tatk3n 
Farm which was formerly ,in the Southern Circle was also . placed under his 
control. He spent 56 days on tour. 

Mr. Lord rejoined the Department as Deputy Director in December 1920 and 
was posted to Mandalay for training. He accompanied me on tour for a month in 
February and also toured with Mr. McKerra!. 

Mr. Charlton, Qn arrival in Burma, assumed charge of the duties of the 
Agricultural Chemist in February 1921. He spent 28 days on tour .• 

Mr. Hendry arrived in Burma in February 1921 and was posted to Mandalay 
for training. 
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By the kindness of the Settlement Commissioner and the Settlement 
Officers of NO.3 and NO.5 Parties. Mr. Lord and Mr. Hendry spent some most 
valuable ,,'ceks with Mr. J. A. Stewart in Kyaukse and Mr. A. Williamson in 
Shwebo as part of their training with a view to learning the organization of Land 
Records and understanding the Land Revenue system. 

Maung Ba Gyaw, Agricultural Engineer, was OR tour in connection with Farm 
buildings and experiments for 199 days. 

The appointment of Assistant J::ntoraologist, which owing to the resignatioD 
of. rtlt, K. D. Shroff had bee" vacant since December 1919 was filled up by the 
appointment or Mr. C. C, Ghosh. who arrived at Mandalay iQ October 1920. He 
was on tour for 91 days. . 

Mr. Sawyer, Assistant "Botanist, who had ~esigned his appointment last year, 
rejoined the Department in December 1920 and was promoted to the Burma 
Agricultural Service. He held charge of the Northern Circle from the date of 
Mr. Thompstone's resignation till he was relieved in March by Mr. McKerra1. 

Mr. ~eale, Assistant Botanist. was promoted to the Burma Agricultural 
Service in January 1921 and held charge of the Southern Circle with one short 
interval from January to the end of June. 

The following increase of staff has been sanctioned:-
(a) Four additional assistants and one additional field man for the 

" Economic Botanist. 
(b) Two supervisors, six overseers. one additional draftsman and one 

additional clerk for the Agricultural Engineer. 
{ctOne assistant for the Assistant Entomologist. 
(J) One horticultural assistant to take charge of a portion of Hmawbi 

F arm reserved for fruit culture. 

CHAPTER II. 

AGRICULTURAL EDUCATION. 

4. Only one assistant completed his trainin~ during the year. Maung Ba 
. . Tin was successful In the B. Ag. degree e~amination 

~u: .. llural A,,"stanL at the Poona Agricultural CQllege: he specialized in 
" Sugar-cane" and stood nineteenth in a class of 38 successful candidates. ·On 
l'etum to Burma he was posted to Tatk8n Farm as Superintendent in June. 

TheCoimbatore Agricultural c:::ollege was unable to accept students for the 
L0wer. Subordinate Service training. but 13 students were selected by a Selection 
Board for stipends aoo were sent to Poona Agricultural College in May to take 
the three years' cou':!e and to qua!ify for the L. Ag. diploma or. B. Ag. degree •. 

S. 'Only one stIpend was gIven to a co-operator who IS now undergomg 
. training at Mahlaing Far!l\. The Registrar, Co-opera-
Co-operators and other.. tive Societies, has been consulted with a view to the 

scheme for co-operators and keen farmers visiting and studying at the farms 
being improved .• It has to be recognized that farmers cannot leave their farms 
for dong. but on the other hand arrangements could probably be made -whereby 
keen men could attend for nine {lr ten days a month in the' most important months 
and attend a course of lectures in March when most farm work is in abeyance. 
Ascheme·fora course of lectures at Hmawbi in MarchJ921 was prepared but 
sanction was accorded too late to allow of its being carried out. 

With a view. to getting suitable oandidates for the Lower Subordinate 
Agricultural Service, the proposal to award stipends and open a class at Mandalay 
has been sanctioned. 

Ohhree Angl()Jlndian Probationers, Messrs. Minus, O'Donnel and Bodeker, 
the last two resigned after undergoing training for six and eight months respec
tively. Mr. D"Silva. a candidate selected by Brother John" of St .. Paul's, joined in 
May and is' undergoing training at Mandalay. At Yawnghwe Farm four students 
from Karenni completed their training and went back to their respective States 
and four more students are now in training for Yawnghweand Hopon. 
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The land required for the establishment of a Vernacular Agricultural School 
at Pyinmana is being acquired and it ill hoped that substantial progress will be 
made during 1931'22. 

The scheme for appointing district agriculturists fron" selected Settlement 

District Agriculturists. Clerks and Revenue Surveyors has been abandoned 
as it has been found that the men selected had, ftl!lt 

generally enough education to profit by the training necessary. It is ,proposed 
gradually to absorb the di.triat ag;iculturisls in the Lower Subordinate AgricultlH'a1 
Servicf'. ' 

7. Good progress has been made during the year with the buildings at 
• " . I njJ en Mandalay. Three quarters for officers ,of the Indian , 

gnCD tu 0 e~. Agricultural Service and eight quarters for officers of 
the Burma Agricultural Service have been almost completed and quarters for the 
Subordinate Service are well in hand. The excavation for the main College 
building has beeri finished and work in the foundations is progressing steadily. 
The plans for a hostel to ,accommodate 84' students have been completed and 
numerous other plans such as those for the gas plant builaing and water tower 
are being drawn up. 

CHAPTER m. 
AGRICULTUR>\1. RESEARCH 'AND EXPERIM~N1'S. 

8. Nil new stations were opened during the year. The equipmenf df 
. , . Mahlaing Farm with the needed buildings, fencing, 

AJlrJcu1tGr~1 s~uon •• Sub·Statlon. and well. and the la,,;ng out of the whole area for 
and DIst,,,t Farm.. • ' J' , , '11 

experiments have been pushed on and thefarm WI ,be 
fully worked in 1921'.1. Plans fora large extension at A11anmyo with a ",iew to 
making the farm suitable for ,a Circle EltpJrimental Farm were prepared and an 
addilional J 16 acres are beiflg acquired. A small ginnery, like fhe Mahlaing 
ginnery, will be built at Allanmyo next year for the ginning of Cambodia'eol.'ton't~ 
supply pure seed. At Hmawbi, ten acres of garden land were acqund, and 
cleared for experi ments with coconut palms, citrus, cocoa, and esp~ially ,.he 
growing of vegetables 'for the supply of good seed. Twenty acres more: wilt be 
acquired for the necessary extension of this garden wonk. Acquisition of land ,for 
the extension of Tatk3n Farm has been held over pending 'a decision as, to the 
best centre for the Experimental Farm in the proposed loungoo-Yamethin-Thazi 
Circle j projected irrigation works may largely affect the area in which the present 
farm lies and it is ielt that sugar cane can possibly be best dealt with at 
Pyinmana or further south, . 

At H opin the land not hitherto worked is being cleared for cultivation and 
the farm will be fully worked next year. • 

The opening of more stations is worse than useless until a larger and' fully 
trained staff is ready hoth. for demonstration and for supervision, and until tl11S 
staff is ready the policy will necessarily be one of concentration of energy on 
limited areas. None of the farms are yet fully equipped: Hmawbi, paddy land 
for instance is unfenced, a serious drawback in the case of many experiments. 

9, Paddy outweighs by far all other crops in importance in Burma as will be 
realized from the fact that of- over 141 million acres 

Rice. sown in 19ao·" I over lOt millions were under-paddy. 
It is ther.,(ore on paddy improvement that the energies of the J)epat'tment are 
mamly concentrated both at Hmawbi and Mandalay. A collection of Shwebo 
paddies has been made and purj: lines will be selected hom them at Mandalay. 
At H mawbi work on paddies to suit different localities was continued and some 
60 varieties are under closed obs .. rvation. 

A recent selection Letywpzin B'107 which matures slightly later thari 
r-:gachi~a or Lety\\'ez!~ 8'106 is .found to give hig~er. outlum of fine qua!lty 
nce SUItable for parbOIling than either of those vanettes. The late malunn!!: 
,Ngasein I() is steadily growing in popularity, and Emata A'34 continues to yieU\ 
well and is now regularly under selection at Hmawbi fOt" multiplication at Zig6nj 
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Ngasein 8 however hils lately given' reduced yields Imd will be replaced by a new 
strain. The multiplication of the impr&ved strains selected in previous years was 
proceeded with at Mandalay, Yawnglrwe. and Hopin. A shot-lived type of 
Japanese paddy which is expected to be particulary suitable for the dry zone 
tract has been introduced in Meiktila and Myingyan. At Hmawbi the residual 
effects of previous manuring were beneficial in the case of cattle and phosphatic 
manures but chemical nitrogenous manures and potash alone gave marked 
negative results. Direct manurial experiments with soluble phosphate and bone 
super resulted in an increase in yield. At Mandalay tests for residual effects of 
manures indicated that the response of the plots treated with moderate quantities 
of cattle manure was the most pronounced and that the residual effects of cattle 
manure are more enduring than those of any of the chemical manures. 

At Hmawbi the nursery experiment for seed rate were inconclusive, but at 
Mandalay they. served to emphasize previous experience, i.e. that in ordinary. 
seasons light seeding combined with thin planting tends to ~ive higher yields than 
those obtained by local methods. Planting in doubles which saves 50 per cent. 
of the seed as compared with local methods, is now the standard practice at the 
Mandalay Farm. 

The results of the transplanting and growth experiments at Mandalay have 
again shown that, if water is available, the best crops are those that are grown 
from seedlings about forty days old planted out early in the season. While it is 
still too early to draw any final deductions from the water measuring experiments 
the results already recorded show that the best crops were produced on the plots 
which received a continuous flow of water throughout the season of growth. 
The experiment has been to some extent remodelled for next year and the 
Agricultural Engineer will be in direct control. • 

10. Work on isolation of the various types of sesamum and classification 
5 was begu!l in previous years by Mr McKerral at 

esamum. Tatkon and 73 strains were taken over by the 
.Economic Botanist for cultivation at Mahlaing j 185 types have now been isolated 
butthese types will have to be continued In single line culture before a 
catalogue of the distinct varieties can be arranged. This will be the basis of the 
further work on this most important dry zone crop. Selection of the most 
suitable types for Thayetmyo will be carried on at Allanmyo. 

II. A fall in demand for the improved strains I)f Macaroni wheat (Triticum 
Wh t dwum) for seed from Padu and Mandalay is said to 

ea • have been due to the low prices current at sowing 
time. At H opin the yield was poor and it would appear that the climat!c and 
other conditions in the Namyin valley are gt:nerally unfavourable to wheat. 

At Yawnghwe of the improvfid strains of Shan States wheat (TrUicum 
flu/ftlre) , 4 gave yields averaging 30 per cent. more than the ordinary mixed 
variety while the exotic wheats Federation, Pusa 4, Pusa 6, and Pusa II have all 
again given very good result~, the yields ranging from 1,!l30 to 1,370 Ibs.peracre 
on the dry '" or upland and from 2,145 to 1,590 Ibs. on the moist lowland loams. 
The. method of dual cropping in which wheat follows potatoes in the same year 
has been demonstrated with success at Taunggyi and farmers are now putting 
the method into practice. 

II. The erect type of groundnut is regarded with great favour in· the 
Groundnut various' tracts where it has been grown and the 

. Spanish nut introduced two years ago from Pakbkku 
into Meiktila is rapidly ~!prea:ding. At Payitkon farmers were induced to try 
various types. Pondicherry and Japanese Big were not superior to the ordinary 
Burmese but Japanese Small give a high yield, was easy to harvest and had a 
high oil content. The Spanish type was tried on mOKtlunr land in Shwebo and 
suffered owing to drought, but the ease of harvesting makes it popular with the 
cultivator and its extension is only a matter of time. The Pondicherry and Big 
Erect types have given exceptional results at Yawnghwe. In Thayetmyo the 
Spanish and Japanese types are most in favour. 
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13. There was again a large fali in "the' area under Peby lIgale of 31,000 
acrE!'s and a 'ise in the area under Pegy; and Pegya 
of 54,000 'acres, due to the i:reat fluctuations in 

prices. The rise in prices towards the end of the year is likely to result in a 
greater area being sown and the selection and analytical work will continue to be 
of import;mce. Mahlaing will now be the centre of selection work on beans. 

Beau~. 

Before his transfer to Pusa, M.1. Warth continued his experiments on deter· 
mination of prussic acid in fresh and old seed. Mr. Warth teports-

. "For storage experiments large samples of uniform seed were maintained at approxi. 
mately constant temperature of 300 for over half a year under the following conditions:

(I) ~loist unventilated. 
(2) Ventilated with moist air. 
(3) Ventilated with dry air. • 
(4)' Thoroughly dried over H,S') .. no ventilation •. 

The main results were as follows:-
(I) In keeping wet there was trifling increase in total HCN. In the other cas<s 

there was no significant change in amount. This i. importallt. . 
(2) The enzyme activity of moist seed is high. The HCN contained ip it can I-e 

almost completely liberated in aile hour by soa'king. Tbere wal' little or no >difference 
between moist and dry' ventilation aher tbe lapse 01 six montbs.. The activity was low 
in bot h cases. 

The dry unventilated seed had lowest activity in every case. WiLh good seed there 
was distinct evidence of rt:versal," . 

'I he work on storage will be continued by Mr. Warth at Pusa. Mr. Charlton 
analysed 131 samples left by Mr. Warth and reports tnat it is now fairly certain 
that there is no tendency towards elimination of prussic acid as proved by 
analysis in three years' successive growth of selet:ted beans. Five distinct 
strams have been found to be particularly good and rilUltiplication of these will 
give beans of which bulk samples will be perfectly safe and which will with 
reasonable care keep below the danger mark for a long period. The amount of 
prussic acid allowed in beans for importation into Canada is 'Oll per cent. but 
none of the analysed samples from the five lines above referred to had a higher 
HCN content than '0069 p~r cent. and the great majority had less than '003 per 
cent. It is estimated that a really satisfactory study of the problem, i.e. tq evolve 
known pure lines, will.requite five years more. 

Pesinngon (Cajanlls Indic/l.s), commonly known as II dhall," is rapidly extend. 
ing and in the Lower Chindwin District alone over 5,000 acres are now reported 
to be under this crop. As a result of a meeting at Padu' in January 19z0 to 
encourage its cultivation in place of more precarious crops seed for 600 acres 
was supplied in Sagaing but drought and the unwillingness of farmels to put down 
a crop of which they know little or nothing resulted in less than a sixth of the 
expected area maturing. As however cultivation is not difficult, and prices are 
generally remunerative, its extension is only a matter of time and there is a 
demand for seed in .M8nywa, Kyaukse, Yamethin and Allanmyo. . 

In tile Southern Shan States pehyin a new selection of Phaseolus vulgari, 
is being tried and the Yawnghwe Sa'/lib'/lia is arranging for a trial shipment of three 
tons for valuation in Europe. 

14. The Mahlaing Farm ginnery gins only the lapas from selected strains 
Cotton. of cotton grown on fields which have been inspected 

and "rogued" by trained field men. The COtton 
growers get an advance of Rs. 20 per 100 viss when they bring the lapas to the 
ginnery, ginning hire at the rates prevalent in the neighbourhood is charged, and 
the growers are allowed to keep the lint for a limited time in the ginnery godown: 
the advances and charges are recovered when the lint is sold. This system is 
working well and this' year 33,000 viss of "apas were ginned lor the cotlon 
growers who grew Tatklln 4, the white flowered strain of Wagale produced at 
Tatk6n. For several years it has maintained a ginning percenl age of wei! over 
38 j the average ginning percentage this year was only 36 •• , but it is at present 
impossible to say whether the fall was due to the exceptionally dry season or to 
impurity. On the Mahlaing Farm Wagale unselected gave 161 viss and Tatk6n 4. 
171 vias to tho acre i these high yields in wha' proved to be a bad season for 
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cotton-growers indicate what may be achieved by judicious, spacing and good 
cultivation, - •. 

Mr. Stock's preliminary statistical study of variations brings o~t the sup~rio
rity of Tatkan 4 in respect of ginning percentage but points to some superiority 
of yellow-flowered Wagale in length of lint and yield. 

Out of the single plant selections made at Mahlaing some plants of Shan 
cotton with a staple of '81 and a ginning percentage of 33 to 37 and of Wagyi 
with a staple of '69 to -86 and a ginning per(:entage of 42 to 47 are very promising. 

Mahlaing Farm will in future be the main cotton-breeding centre but as the 
rainfaU is precarious the selected strains will be grown also at Tatkan, where the 
rainfaU is more certain, to ensure their continuance. 

During the year selection work on pure lines and on crosses was continued at 
Tatkan j the staples and ginning percentages of the best plants were-. 

Ginning 
percentage. 

Length of tint. 
lnche., 

Arvensis NO.4 38'05 t 
Broach x Wagyi 42'37 t 

" 3Z'23 i 
WagyixWagale 45'49 
Pure Wagyi 47"99 
Shan x Wagale 36-51 t 

Seven hundred and eighty viss of lealas of Cambodia cotton with a ginning 
percentage of 40 were obtained from 4 acres on the Allanmyo Farm. '\kyo· 
zaungs obtained 12.660 viss frOIlJ. 148 acres and from this 5,064 viss of good 
quality lint was ginned. Owing to the slump in cotton the growers refused to 
part with it -at the prices oliered up·to the end of the year. It is expected that 
between 400 and 800 acres will be sown with Cambodia next year and )llans are 
being drawn up for a smaU ginnery, like that at Mahlaing Farm, to secure good 
and unmixed seed. 

In Manywa the success of Cambodia has been very striking. In 1919 only 
half an acre was grown; cotton-gro,,'ers were so pleased with the results that 
70 acres were sown in 1920 j of this 40 acres failed but from the 30 acres which 
matured ::I ,580 viss of ka pas were collected. This. was sold at R s. 35 per I 00 
viss when ordinary katas was fetching only Rs. 15. The seed has been distri
buted and it is expected that over 500 acres will be grown next year. 

Small quantities of Cambodia have been distributed to farmers in Meiktila 
anci Kyauksb for experiments and further experiments will also be made at Nagu 
where a few plants gave very high yields. 

At Tatk6n Farm the yield of early sown Cambodia was nearly 100 viss but 
of late sown only 60 viss j m!>st of the bolls were badly attacked by boll-worm. 

Utopia was again tried on a small area of upland soil at Padu and although 
no rain fell for a month after sowing the plants withstood the drought and yielded 
at the rat~ of over lIOO viss an acre. Trials on a field scale will be carried out 
with the seed next year. 

15- Cultivation of sugar-cane is rapidly extending in the Province and the 
Sugar-c:ane. Department is now unable to meet the demand for 

" sets." At H mawbi 5 out of the 12 varieties 
'supplied by the Sugar. cane Expert to the Government of India have proved very 
successful, the best being Ashy Mauritius, 8-147 and J- 247. The acquisition of 

I the new garden area will give room for multiplication of these varieties which have 
hitherto had to be grown on a very small scale, The multiplication of exotic 

·canes was continued at Tatkan, Singaing, whele an extra area has been rented 
for multiplication, and at Hopin, Gilman and B-147 are in great demand as 
canes suitable for chewing purposes. In addition to 13 varieties previously under 
observation at Hopin, Singaing Red cane and "Kaka," a Malabar cane 
introduced into the neigh bourhood by Indians, are bein~ tried. 

There is a prospect of white sugar factories bemg opened in the I nsein, 
Mandalay and' Myitkyina Districts and small cultivators particularly in the 
Yambthin, Toungoo and Mandalay Districtsa~ turning .their attention more and 
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more to sugar-cane. The provision of suitable plant for the small gtower is 
engaging attention and extensive trials with different kinds of crushers are to be 
carried out next year. 

The Hopin Jaggery Factory wa~ completed in January and worked till the 
end of March. So much of the area planted in 1919"20 had failed and the' 
demand for" St ts " in the neighbourhood was 50 great that instead of th~ pnlduce 
of 50 acres expected to be dealt with the cane from about 10 acres only was 
received. The cane was crushed &fld jaggery made for the growers at R s. 7-8-0 
per 100 viss which left them a h:1ndsome profit. The local growers show so far 
no tenden~y to combine and their lack of response to the efforts made to ,rouse 
their interest and encourage combined working and management of the Factory 
ha"e been discouraging. Next year's working however will be a fairer lest of 
the scheme. ' 

For Thawatti a similar scheme was mooted but the devising of a scheme 
which will .ensure the factory being run on the most economical lines and result 
in combineJ and continued effort n~eds much further investigation. The'running 
up of smaIl factories which will pay only in times of high prices ar d for which 
the users have no financial responsibility will hardly lead to any useful develop, 
ment. 

16. Although Pusa 28 is being grown on a small scale in Prome and is 
T b reported to fetch almost double the price of the 

o aceo. ordinary local proc'uct the area under the improved 
seed is small. No real improvement will be possible until a tobacco-curing 
expert is recruired and it is inadvisable to recruit such an expert until the" few 
Circles are cOlistituted. 

17. The Jute demonstrator and labourers were retained in Myaul1gmya till 
Fibres. the end of January when they 'went back to Bengal. 

The Indian farmers in Einm~ Township took up jute
growing eagerly and sowed some 60 acres at the beginning of the monsoo!]. 
The average outturn was over 300 viss per acre, but no provision was made before
hand to help with the early marketing of the fibre and the greater part is said to 
have been sold locally early in 1921 at about Rs. 30 a hundred viss. Samples 
of the fibre were valued in Hangoon at about Rs. ~5 per 100 viss and a large 
sample was sent to England through a Rangoon firm for valuation. T~'e, r"port 
.on this had not been receiv~d by the end of the year. If the area sown ne~t 
year is equally important arrangements will be made to get the growers and 
buyers into direct touch. 

Reports from other districts show that labour difficulties are against expan
sion of Jute and at pres<:nt, out sid" the areas where Indian farmers take up the 
crop and their Burmese neighbours imitate them, jute is not likely to be grown 
except in small patches for local use. 

No tests with other fibres have been made during the year, but a sugar-cane 
crusher is being lent to the Yamethin J ail for trials with sisal hemp. 

18. Guinea grass is being grown with success at· Hmawbi and su:all quan-
Fodder Crops. tBities . have A be Men ddilstribuhted for mult.if!licatfiondin 

assem. t an a ay t e most promlsmg od er 
crops up to the present have been Saccoline (Sorghum sar;choratum) which "'as 
fit to cut for green fodder in about go days and yielded at the rate of neafly 
II tons per acre. Guinea grass, irrigated, yielded three cuttings in the year, a 
total outtUTll of nearly 10 tons per acre j Cumbu millet (Pelzn;setum typhoidtm) 
yielded 41 tons of green fodder, Lu~erne 4 toIlS of green fodder in four cuttings, 
and Sudan grass nearly 4 tons of dry fodder per acre. 

19. Oreat interest is being taken in the question of coconut planting an •. 

Coconut!! it is unfortunate that Mr. Sampson, for whose tour 
in the cold weather arrangements had been made, 

was. unable 10 come from Madras. Efforts are being made to procure the 
servIces of an expert for a cold weather tour in 1921.22 to advise on the suit
ability of the Arakan and Tenasserim Coasts and the Delta for extensive planta
tions. A small plantation with selected Burma and Madras nuts is being 
arranged for at Hmawbi, alld through the courtesy of the Director of Agriculture, 
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Federated Malay States, a number of dwarf coconuts, which are reputed to 
Ilear in the fourth year, have been obtained for experiment .. It is unfortunate 
that coconut palms along' the sea-board in Thatlln are being ruined by the 
Rhinoceros beetle which finds ideal breedin~ places in manure heaps and decay
ing straw. The Assistant Entomologist visited several areas in Thatlln and 
showed the gardeners large numbers of the beetle in all its stages. Only com
bined and continuous effort however on the part of people living in and near the 
coconut ~ardens can keep under the pest and reduce ito; ravages. 

20. The cultivation of gram on land flooded during the rains in Bassein hall 
grown from a few acres in 1918-19 to over 1,000 

Gram. acres in 1920-21. Experiments with gram got from 
Mandalay wefe not entirely successful, late sowing being followed by rats and 
other pests j 36 baskets of the Mandalay gram were harvested and sold for seed. 
At Padu Karachi gram has maintained its reputation for freedom from wilt and 
resistance to drought and produced crops in many cases where Burmese gram 
failed j similar results were obtained in the Lower Chindwin, The distribution of 
Karachi seed will be organized so as to get a compact area sown and thoroughly 
tested on a large scale next year. 

21. The cultivation of the large red onion continues to make progress in the 
. Shwebo Canal area. Rs. 4,368 worth of seed from 

MIscellaneous. Bombay was supplied and though the average yield, 
800 viss per acre, was low owing to late planting and scarcity of water, the 
majority of the growers are in favour of continuing onion cultivation. 

Linseed was grown from seed given out from Mandalay on about 60 acres in 
the Mandalay and Lower Cbindwin Districts The yields have been small and 
linseed cultivation in Burma .cannot yet be considered a siJccess. 

Cultivation experiments with potatoes at Yawnghwe have a~ain shown that 
the yield of the crop could be greatly enhanced by green manurlOg and by drill
planting with unbumt cattle manure applied in the furrows at the time of planting. 
Yields up to 3,735 Ibs. per acre were obtained with the Gwe-nge-pll (Mucuna 
erJulis) as the green manure crop, and with unburnt cattle manure the yields were 
up to 8,000 Ibs. per acre .against yields of 2,000 Ibs. by the local method of 
planting in mounds after burning the cattle manure. Seven varieties of exotic 
potatoes were retested at Yawnghwe. "King of potatoes" from Assam proved 
the best, yielding +,500 Ibs. per acre. . 

22. The ten acres acquired at Hmawbi have been cleared and after thorough 
. cleaning and cultivation will be utilized next year 

Horticulture. for gardening and other experiments. Cultivation 
and selection of indigenous vegetables for the supply of good seed will be an 
important feature of the. garden j a small citrus plantation will be put down for 
testing the possibility of making citric acid, and the cultivation of cocoa, some 
seedlings of \\Cbich have at last been successfullY obtained from Ceylon. and 
experiments with crops for high level lands will be carried out. African palm-oil 
seeds (Elaecis Guineensis) have been obtained from Kuala Lumpur through the 
Director of Agricultlire,-Federated Malay States, and in addition to being tested 
for germination at Hmawbi, small qu~ntities have been distributed to rlanters in 

'. Vflrious parts of rower Burma. 
• 23. As the dairy expert from India Mr. Smith was unable to visit Burma 

D' . before he went on leave the dairy scheme is for the 
a"ymg. time in abeyance. As soon as the expert's advice is 

available the scheme will be proceeded with 'Ind an Agricultural Assistant deputed 
tl) Pusa for study. Meanwhile the land acquired for the dairy farm is b~ing let 
to neighbouring farmers. 

CHAPTER IV. 

DEMONSTRATIONS, AID TO THE PUBLIC, SHOWS, AGRICULTURAL Asso
CIATIONS AND GENERAL PROGRESS. 

24. Six th()t1sand 

Seed Distriuution. 

four hundred and fifty baskets of selected paddy seed 
were distributed in the Southern Circle j 2,406 baskets 
from the prbduce of the Hmawbi Farm and the rest 
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trom the produce of district· farms and the Paungd~ Jail. No seed was distributed 
from Ma-ubin, Henzada or Prome Jail farms owing to accidental mixing of 
varieties at harvest time. 

From the Allanmyo Farm 1,312 viss of Cambodia cotton seed were distri
buted and also small quantities of s~samu '11, pesinnglJn, JMz3tin and groilndnut. 
This is done through selected Akyozaungs who can be expected to carry out 
distribution of the seed.from the crops grown by thelll. In Myaungmya 41St Ibs. 
of jute seed were taken by 60 farmers. Of the five suocessful exotic varieties of 
sugar-cane grown at Hmawbi·about '5,000 sets were distributed to the Tatk611, 
:ligan and Yedashe farms for mUltiplication and to cultivators. 

In the·Myingyan Circle the small ginnery at Mahlaing dealt with the "aps 
from selected areas and 16,458 viss of pure Pwinbyu seed or almost double the 
quantity ofthe previous year were distributed to cotton-growers in Myingyan and 
Meiktila i 1,164 baskets of groundnut were distributed in Myingyan, Meiktila and 
Pak6kku, 92 basket. of short-lived type of Japanese paddy in M yingyan and 
Meiktila •. and 450 baskets of paddy from thp. Minbu Farm in Minbu. 

In the Northern Circle 2,217 baskets of selected paddy from the Mandalay 
Farm were distributed in Mandalay, Kyauksll, Shwebo and Sagaing. Large 
quantities of sugar-cane" sets" were distributed through Departmental agency 
to cane· growers in Mandalay, Shwebo and Yam.thin i 135 baskets of the wilt 
and drought resisting Karachi gram froll] Padu farm were distributed in Sagaing 
and M8nywa. Smaller quantities of groundnut, pesinngOn, linseed. etc., have 
been distributed for experiment in several of the districts in the Northern Circle. 

Reports from all districts in which pure varieties of paddy are. grown indicate 
that these command a prelllium ·of' Rs; 5 to· Rs. 15 above ordinary prices and 
are especially liked by small 'millers. Unforfunately the local farmers do not yet 
offer bigger premia than the millet and broker and thus the greater part· of, t~ 
improved paddy whioh should at this stage be used for seed is' lost. Yet the 
demand for pure seed. ftom' the" farms is great and the supply will' have to> lie 
organized on a wider basis through Co-operative Societies and individual Akyo
zaungs. Seed godowns in· charge of men experienced in handling seed will also 
be re~uired atuch'Central Farm if the best of the produce is to be got'bold of 
and dlstributedto the best advantage. • 

25. During the year the district agriculturistS have collected seed due from 

D • farmers and carried' out supply of the seed' and 
omonAr.llon. . I d ' f Th 'h d . Imp ements ordere . by armers. er ave ont: 

prop'a~and~ work in many dist!icts and ha~e bee1.' particula~ly suacessflll in 
Melkbla With Pwinbyu cOllon; ID Shwebo wuli 00100$, and In Allanmyo· and 
M6nywa. with Cambodia ,cotton: . 

Though the. district agriculturists have on the whole done well, some 
through age, infirmity, or distaste for the work have not given satisfaction. 
Employment on crop.cutting.experiments has. hitherto made it im~sible for tile 
Deputy Directors, to· insist on a high standard of definite work. in definite areas~ 
This has now been stopped and detailed programmes can be worked up. to. In 
the past the effect of the distribution of selected seeds and new varieties h~ 
often not been de6nitely known, but in future the district agriculturi.ts wiUkeep 
hi,. maps and registers in which areas under improved strainlor new crops 
will be marked' and entereel." and the results in the way of disposal, of the seed, 
expansion or decrease, and causes of success or failure recorded. . 

Major Roberts, Deputy Commissioner, Bassein, and Major Sandeman; Deputy 
Commissioner, Pegu, bave, made valuable suggestions for utilizing small areas·in 
gl"uing grounds for the growing,of PJlre seed by Akyozaungs. Proposals wiIl be 
formulated as soon as the stall for supervision is III sight. In Meiktila an arrange:
ment has been made whereby the. Deputy Commissioner will remit the land tax 
and supply seed free of CO$t to land-holders who are prepared to try dry crops on 
paddy lands under the instructions of the Agricultural Department. F oor farmers 
are trying groundnut. p~$i1J"C6,., #6i."t, ",atpi, milIet and Cambodia cotton 
under those conditions: 
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25. In spite of the high prices of all implements and n1l!chinery making it 

1 I 
hard for farmers to buy freely there h:u been in mp emenl.. I p aces a g<lod demand for ploughs and sugar-cane 

crushers. In Yamal hin the Cyprus plough has been found usdul for earthing up 
sugar-canes, its use reducing hand labour and halving the costs. Twenty·nine 
of these ploughs were sold trom Tatk8n for Vamathin, and 226 from Mandalay, 
mainly for Sagaing. Nin~teen su~ar-cane crushers were also sold from Tatk811 
Farm. Much requires t~ be done In the way of experiment with implements, ~ut 
until the Agricuh ural Engineer has a workshop little progress can be made. 

One" Fordson" tractor was bought and will be fully tested during 1921-22 
at Mahlaing" Demonstrations on the Mandalay Farm in OClober were insuffi
cient.ior a definite decision as to the value of tractors for the farms. The wet 
any muddy conditions under whiCh farming is carried on in Lower Burma and in 
Upper Burma the fact that cattle are at once an investment and the sl)urce of 
the manure which is essential folr dry land crops, and are handy at all times for 
"carting and other operations make the problem of the relative value of tractors 
for the small fat"mer one which will tdke time to solve. They will probably be 
found of great value where they can be used for the greater part of the year 011 
large est"tes if the manuring difficulty is not present or can be easily dealt with, 
and the results of the working of the tractors which are ,n use in the Southern 
Shan States will be awaited with great interest. 

27. Sericulture up to the cocoon stage has been allotted to the Agricultural 

S 
• 1" Department and as a result of the Assistant Entomo-

encu ture. I' .. or l~ P I oglst S VISit to aung" l rome) two expert ree ers 
from Bengal have ,Peen enga~ed and sent to instruct the silk-worm breeders in 
better methods of mulberry growing and reeling. Two acres in a fenced area at 
Maymyo have been lent to the Department by the:: kindness of the Forest 
Department at Maymyo and it is hoped that disease-free seed frol11 moths 
examined by the Pasteur method will b~ avail1l:ble for cistribution to sil~-worm 
"breed<rs by the end of 1921. Mr. Ghosh s prevIous expenence of senculture 
will be of great value in dealing with this industry which has been steadily 
decaying mainly on account o.f t~e ravages of pdJri,.,. . 

28. The" Deputy Commissioner, Yamethm, organized a Cattle Show at 
. Pyawbw~ which was attended by efficials of the De-

~lIscellaneuus. partment ana the Department contributed Rs. 1,000 

towards the prize money. If District Agricultural and Co-operative Association 
"hold their conferences in future at or near the experimental f.!.rms it will probably 
be found possible to organize cattle and implement shows in connection with them. 
Mr. Clerk, Assistant Superintendent, Htawgaw, continued his excellent work in the 
Kachin Hill Tracts until he was transferred. The result 01 his efforts has been 
not only to make the experimental garden practically self-supporting but to train 
"Kachins to grow potatoes and sugar-cane with every prospect of these crops 
being widely extended. 

At Mt:iktila th~ Juvenile Jail Farm has been well run by the specially trained 
Jailor in charge and the boys will gain experience in growing dry crops of many 
kinds, of improvM methods, and later in garden work such as the grafting of 
mangoes. 

29. The foundations for future work have been well laid especially by Mr. 
G aI McKerral at Hmawbi and the future policy will be to 

ener • concentrate all the energies of officers on limited 
areas. But the getting into closer touch with the actual farmer and the following 
up of results are aims that can be achieved only when a fully trained subordinate 
staff and an adequate" supervising staff are available. There is too another 
aspect of farming In Lower Burma which operates against better farming and tbe 
use .of better seed and the follolwing description of English cultivation in the ,8th 
century could well be applied with little alteration to many parts of Burma :-

, .. ::iuch was the appearance of on e of the great fields which were commonty owaed 
and commonly farmed. A field might be 400 or 500 acres in exteat. It Wal marked oat 
by ianumerable "strips pI turf whicb separated the plots of the nr,oue cultivators. Roou 
were unknown in early days. As tbe hOUles of tbe cultivatoq were grouped together au!! 
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the plots lay in different fieldl the cultivator migh~ have to go consid<;rnble distances ~o 
work on his plots. When harvelt had been got ID everybody had a rIght to graze hIs 
cattle over the land; ·The mingling of the animals caused an elltraordinary amount of 
disease. 1\0 mao could improve tho breed of his stock and keep the land clean, sweet; 
and productive 80 loog as he was at the mercy of bis neighbours. The system bore most 
bardly on the poor and weak heeau.e a richer maa witb a heavier head 0 f atock tended to 
crowd out the small men." 

So long as lands remain unfenced, so long as cattle disease is rife largely 
through promiscuous grazing, and so long as the tenant has no security of tenure 
for more than a year so long will the efforts of the Ag~icultural Department be 
shorn of much of their effect. The problem is one of great administrative 
difficulty owing to the prevalence of crime in Burma. For instance at Hmawbi 
four co-operators have been induced this year to take up residence for five years 
at fixed tent on small farms ren ted from Government, but have been induced 
to do so only with great difficulty owing" to the various risks. Tenant farmers 
again can hardly settle down to improve land and get the best out of it when 
security of tenure is practically Amknown and so large a percentage cultivate the 
same land for one or two years only. In 1919-20 the number of tenants in 
Lower Burma who had rented the same land continuously for five years or more 
was 25,000 ai:ainst 165,000 who had rented the same land for under five years 
and the percentage of land rented in Lower Burma was 33 per cent. of the whole. 

CHApTER V. 

AGRICULTURAL ENGINEERING. 

30. _ The' A~ricul~ural Engineer has during the year been engaged mainly 
on the cO!lstruction of buildings on the Mahlaing Farm: A power sugar-cane 
and jaggery factory at Hopin, and a cotton godown at Allanmyo were also 
designed and built by him. He visited several places in connection with schemes 
for power pump and well irrigation. In accordance with the decision of the 
Departmental Conference held in April 1920 a well irrigation experiment was 
sanctioned for Nagu. The scheme did not get further than testing the ~pacity 
of the well which" proved entirely insufficient for irrigating anything more'than a 
garden plot to the great disappointment of local farmers. A large well has been 
dug and a windmill erected at Mahlaing Fam) and plans and estimates have 
been drawn up for the further buildings required at Mahlaing, for a ginneryat 
Allanmyo, and for paddy godwns for combined-sale" soci~ties. 

Maung Ba Gyaw has found it somewhat hard to recruit a competent staff 
owing to the pros~ects of permanent employment 11eing uncertain. Generally 
the work of the Agricultural Engineer has been devoted to building work rather 
than to Agricultural Engineering proper, but Departmental bu\lding will be 
stopped as soon as the buildings now in hand are completed i a' workshop is 
being arranged for at Mandalay Farm, ana from November next the Agricultural 
Engineer will be in a position to give his whole time to his proper work. Pro
blems which will be immediately attended to are tests of sugar·oane crushers and 
furnaces, cost and efficiency of pumping installations, and improvements in 
indigenous farming"implements. 

CHAPTER VI. 

PUBLICATIONS AND SUPPLY OP INPORMATION. 

" 31. A leaflet on Cambodia cotton was issued during the year and a leaflet 
on onion cultivation is now in the Press. A bulletin giving a history of the 
result of the investigations made by the Department into the extent of the damage 
caused by the parasitic plant known as "Pwinbyu" (St,.ig4 It.tt4) is also in the 
press. An interesting note written by Mr. T hompstone on Agriculture in the 
southern Shan States has been published in the Agricultural Journal of India. 
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Mr. Chalmers' note on "Cocomats in Madras ",bas been printed and widely 
circulated. It bas also been translated and publisbed in BU"",II', Prl'gress. 

'Many of the leaflets and bulletins ar~ O\lt of print and the revision of these 
;viII be undertakell ill the coming re"r, 

CHAPTER VlI, 

MISCELLANEOUS. 

32. The many changes' in the Department during the year and the large 
Om 1 extent to which offieers took leave make the year 

era.. one of transition. 'Mr. Warth was under orders for 
Pusa and was for months awaiting his relief. Mr. Thompstone resigned at two 
months' notice and no trained Deputy Director was available to replace him; 
Mr. 'McKerral the onlv Deputy Director with exl>erience of Burma was on leave 
tilHhe end of February. Mr. Sawyer rejoined only in December and Mr. Ghosh 
was quite new to Burma when he arrived in October. 

33. Mr. Warth was in charge of the Southern Circle in addition to his 
• Ch' own duties from 'July to Januarv and therefore had 

the Agricultural emllt. to spend much time away from 'Mandalav on tour. 
He continued the "'ork on the ,prussic acid ,content of Burma beans and intends 
to experiment further with storage problems at Pusa. Mr.' Charlton who 
relieved Mr. Warth has takenup,his duties with great keenness and has out· 
lined a scheme fo~ further experiments with Burma beans. He has conductl'd 
a detailed investigation at Prome and Rangoon on methods for elimin;Uing the 
noxious smells from paddy steeped for parboiling. Investigation on spraying 
solutions for destrnying f>,,/ahi'l has also been begun. Many analyses of oil cake, 
·soil, and manures have also been carried out and ·work in connection with the 
new College laboratory plans has taken up a.good deal of time. 

M. Mr. Stock, in addition to holding charl!e of Mahlaing and Tatklln 

Th E 
. n' Farms and the work in Myingyan. Ml'iktila and 

e <Ono""c r otano,t. y ~ h' . ued h' k h . amd m. contm IS wor on I e survey !of 
,ourmesecottons and sesamum and toured extensively for-the purpose of research 
into .the·indigenous cottons of Burma. His surveys will be completed in the 
(lommg year. 

35. Mr. Ghosh took up his duties at M;mdalav in October and began the 
investigation and observation of paddv pests. 
Investigation and experiment. and formulation ,of 

-methods for dealing with these pests will take ·two or three years. He also 
made enquiries about cotton and sugar-cane pests. and investigated the prevalence 
of the Rhinoceros beetle in coconut gardens in the Thatlln District. Mr. Ghosh 
has drawn,up.plans for an Insectory at Mandalay and has demonstrated simple 
and,inexpensive methods of storing paddy in straw granaries and of threshing 
grain on inClined boards for thl." purpose of obtaining clean grain and clean unbroken 
straw. .His work" in connection with sericult\lre is mentioned elsewhere. 

The 6Ss;ltant Entomologist. 

36. The receipt~ of the Department amounted to ,Rs. :'0,004 and the 
expenditure to Rs. 3.77,711', of which Rs. 14.347 
was spent for the students under training at Poona, 

Rs. '1.594 on the Amarapura ,Weavirlg 'Institute, and R s. 23.3,8 on contri
butions to botanical and other public gardens. 

37. For the purpose of showing the present ·Circles, the proposed Circles. 
A d' and the. various farins. a map has been prepared 

ppen .ceo. and attached to this 'Report. :A statement printed 
on'the map will show at a glance the occupieCi area and the area under the 
principal -crop in -each district. 

An'appentlilccompiled from the Season and 'Crop Report is attached 'to 
show'the area9 under the principal crops in each dis~rict. 

. Receipts and Expenditure. 
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38. All the Agricultural Assistants ~nd Overseers have worked weU and 
among the I)istrict Agriculturists, those of Shwebo, 

Con,Julio... Meiktila, Thayetmyo, Prome and Amherst deserve 
special notice. 

. District Officers have shown great willingness to help the Del'artment in 
every possible way and I have to acknowled$e the cordial help given by the 
Director of Industries on every occasion on which he has been consulted. 

MAYMYO, lilA Slpl'''''I~ Ig,l. 

J. CLAGUE, 
011'«1.1' ./ "1';&1111111", B."", •• 
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ApPENDIX I.-Gus •• "y. 

Vernacular. I English. Botanical. 

---.~-------.!. ·----------------------·--I--------------~---
Akyozaung. 

Bedabia 

Emala 

twengepe 

Kapas 

Kwia 

... 

... 

... 

... 

Voluntary h.lpers in improvement and 
distribution of" the Department'. 
aeed. 

The Water Hyacinth '" ... 
A variety of Kauklat paddy 

Velvet bean ... 
Uoginned cotton. 

A compl.te block of land demarcated 
separately for sarvey, to render aHess
ment con\'er.ieof. 

Eichornia crassipe .. , 

Ory&a sativa. 

Mucaaa pruriens var. adulis. 
Wall. D.c. 

Letywezin 

¥atp. 

A variety of Kauklat paddy Oryza sativa. 

... 
Mog.ung land .. 

Ngachima 

Ng.sein 

Pebrine 

I-'lIbyin 

Pllbyu,ale 

Plldisein 

. Peg, a 

PllgyL 

... 

'" 

... 
.... . 

Black gram ... .. . 
Generally precarious paddy land in the 

dry zone, being eutirely dependent 
on rainfall. 

A variety of Kauklat paddy 1" •• 

A variety of Kaukkyi paddy ... 
A dise'ase common among silk-worms. 

Kidney, French, or Haricot beans ... 
Small while ,bean ... 
Green gram ... 
Rangoon 

bean." 
red ·bean "Lima or Duffin 

Lablab bean '" 

PhaseoTas mungo, Linn. 

Oryza sativa. 

Oryza ,ath·a . 

Pha.eolus vulgaris. 

Phaseolus lunalu, tion. 
'. 

Phaseola. mango; ~ on. var. 
Radiatas. 

Phaseolus laoatus,f;.inn • 

Dolic hOI lablab. 

. P.sinngon 

,Pwinbyu cotton 

Pwinbyu peet •• 

. Sat 

Pi,eon pea ... ••• ... Cajanus Indicus Spreng • 

'Wagale 

Wagyi 

Vies 

A white-flowered cotton of the \Vagale 
variety. 

Witch weed ... 
• 
Italian millet. 

... Early Burme~e. cottOD . 

... ,Late Burmese cotto., 

... 
... 

. ' .. '" 

... A Burmese Rlea.ure of weigbt equivalent 
to 3'60 I~. _. '. , 

Gossypium neglectum 
Burmanicam. 

Siriga lutea. 

Setaria Italica • 

"ar. 

Gossypium neglectum vap. 
Burmanieam. 

Gossypium obtusifoliam vat • 
Nankiug. 
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I.etter No. 303-1A ..• dated the 9th Deeember 1922. from Ii F. SHEEHY. Esq .• I.C.S .• Secretary 10 Ihe Development 
Commissioner, Burma, to the Revenue Secretary to the Government of Burma. 

Report on th' Operations of the Agricultural Departmmt for the year ending the 
30tit J un, 1922. 

I am directed to submit the Report on the Operations of the Department 
of Agriculture, Burma, for the year ending the 30th June 1922. 

2. The Report gives evidence of a more hopeful optimism than has been 
possible in the past. There have been substantial increases to the staff j the 
foundation stone of the Agricultural College has been laid and good progress 
has been made with its construction. It is now becoming more possible to 
concentrate on definite problems in better defined areas j the temptations to 
dissipation of efforts are disappearing. Mr. Mac Kenna notes with satisfaction 
that the Director of Agriculture is alive to the necessity of such concentration. 

3. Pending the opening of the Agricultural College the Department is 
dependent on the good offices of the Poona Agricultural College for the 
training of agricultural graduates. Some of these students will soon be 
completing their course. The Development Commissioner agrees that we owe 
a debt of gratituao to the Bombay Government for their hospitality in this 
matter. Some difficulty ·is apparently being experienced in recruiting candi
dates of a suitable class for Junior Agricultural Assistants. It is to be hoped 
that these difficulties will disappear when the College is opened. Farmers' 
II classos .. and farmers' II days" should be encouraged j they will do much to 
awaken an interest and to disseminate the results of the Department's researches. 
It is probable that better results will be achieved if, instead of separate 
Farmers' Associations, the existing District Agricultural and Co-operative 
Associations are made use of. 

4. Chapter 3 of the Report gives some idea of the vast number of problems 
with which the Department is faced. In paddy they are unending. Qome 
superior strains have already been isolated, but work on the line of pure line 
selection, mass production and distribution will be continuous for years. 
Paragraph 27 gives some indication of what has been achieved in the way of 
distribution. As it becomes possible to divide up the Province into smaller 
tracts by the opening of new Agricultural Circles, concentration on particular 
crops in particular areas will follow and more obvious results will be obtained. 
Chapter 3 indicates that there is no lack of problems j the agency for grappling 
with them is being rapidly recruited. 

5. The Development Commissioner trusts that paragraph 14 will reassure 
the commercial community that the Department realises the seriousness of the 
II Burma bean" question. Mr. MacKenna only wishes the public to realise that 
~he fixation of an immune variety bids fair to be avery long and tedious matter 
and that therefore it is desirable to attempt simultaneously to find substitutes 
if such substitutes exist. 

6. With the opening of farms at Mahlaing and Allanmyo concentrated and 
continuous work will be possible on cotton. Paragraph 15 of the Report 
indicates the lines of work which are being followed. The results with Wagyi 
800 are promising, but it is perhaps too early as yet to pass a final opinion on 
the suitability of Cambodia cotton for Burma. The strength of the fibre and 
the ginning percentage will be amongst the determining factors. 

The farm at Pyinmana will enable the Department to attack the problems 
of sligar cane j while in Akyab Mr. Watson will tackle the question of cocoanuts. 
As noted by the Director, however, the main problems in connection with 
cocoanuts are entomological and it is only by drastic measures which must have 
the loyal co-operation of the cultivators that these insect dangers can be 
controlled. The Development Commissioner considers this the most difficult 
aspect of the case. 
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7. The Report sets out fully the numerous activities of the Department 
and the Development Commissioner does not propose to refer to them in 
further detail. Stock-breeding has now been transferred to the Agricultural 
Department, the scheme for dairying is well advanced and some cattle have been' 
imported from India. 

8.lt has been acceptec\ that the Beda-bin problem must be regarded rather 
as one of control than eradication and proposals have been made that the work 
should be entrusted to the Public Works Department. . 

9. Good work has been done by the Agricultural Chemist Mr. Charlton 
who is proving himself a sound scientific worker with a strong appreciation of the 
commercial and practical aspects of his work. The Agricultural Engineer put 
in much useful work. Mr. Ghosh's work on Sericulture is of great importance 
and may prove of much value to the small section of the: community who still 
follow this occupation. ' 

10. The Development Commissioner desires to acknowledge the good work 
done during the year by the staff and would specially mention Mr. McKerral 
whose past services have been recognised by his promotion to the selection 

·grade. His thanks are also due to Mr. Clague for hiS efficient administration (If 
,he Department and for a full and interesting Report, 
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.. The foundation stone of an institution which I hope will prove of incalculable bene6t to Burma "-- ~ His Honour Sir Reginald Craddock, K.C.S.I., at the laying of lhe foundation stone of the: Agricultural 

College at Mandalay on 29th August 1921. 
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REPORT 

ON THE OPERATlONS OF THE , 

DEPARTMENT OF AGRICULTURE, BURMA 
For the year ended the ~Oth June 1922: 

CHAPTER I. 

ADMINISTRATlOl>O'. 

1. Mr.·McKerral was in charge of the Northern Circle throughout the year. 
Mr. Stock took over the new Myingyan Cifcle' with 
headquarters at Myin~yan and Mr. Hendry was 

posted to the Southern Circle in Ji.lly, 1921. Mr. Lord took charge 01 the West 
Ceptral Circle which was formed in December 1921 with headquarters a! 
Thayetmyo. 

Four new Deputy Directors appointed by the Secretary of State, Messrs. 

Staff. 

McLean, Henry, I~obertson, and Watson, arrived in Burma in December 1921. 
All four as part of their training spent a month ur more with a Settlement. Party 
in the field and the Department owes many thanks to the. Settlement Comm.i~
sioner and to the Settlement Officers, Kyaukse, Shwebo and Pyapon, for thelT 
help and interest. Mr: Henry, who had taken up his Work with great keenness, 
died in Maymyo Hospital in April 1922 to the great regre~ of all who knew 
him. New circles are being i;onstituteq with headquarters at Pyinmana, 
Myaungmya, and Akyab to which the new Deputy Directors wiII be posted ill" 
July 1922. 

Maung Maung, Senior" Al,'Ticllltural Assistant, was transferred to the 
Education Department as Assistant Inspector of School Gardens in Aprir 1922." 
One Poona student, Maung Chin Khine, finished his course successfully in 
March 1922 and on return to Burma he was posted to Hmawbi fo~ training, 

2. The addition of thrt:e new Deputy Directors. during tba year and· the 
o "r probable recruitment in 1922 of Deputy Directors 

'gaUl"" lun. forthe proposed Northern, Tenasserim/and Southern 
Shan States Circles blake it now possible to envisage the "future organisation 
and policy of the Department on the lines 1I'('rked out by Mr. Chalmers. New 
Deputy Directors must for some time devote themselves to the trainingofthejr 
assistants and the agricultural survey first of the districts containing the central 
farms and then of districts further afieIa in OI:der to appreciate thoroughry and 
in detail the problems before them. They will carry out the scientific experi
mental work for the circles on the central farms at first and as the subordinate. 
~taff grows will carry the results of the experiments ful;lher afield. Concentra
tion of effort is vital: the farmer and the scientiiic worker will benefit more 
ultimately if the work is concentrated in a confim:d area for a lew years than 
if it is spread over several districts. 

3. The following details may be of Interest as showing the growth of the 
Department :-

.~" .I"orl Table showing iii" Pro!lm. of Sla./f ill th • .4.g,'ilnlII,U'al Dqarl",c"t. ----
i Deputy 

Agricul~ 
Econo& l\Jycolo~ I Af.!ricul~ Provincial Senior Junior 

Yt'ilr. Directors tural mk Sen"ice Agrieu!. Agricul .. Expcndi-
I or Agri- Bota- gi,t I tural Assblant tural Iural lure. 
I I.:ulture. Chemist. nist. • EnginLOCJ .. Dirli:dors. Assistants. Assistants. I . , 
I 
I , 
I • - ll •. 

1912 ... I 2 1 ... ... ... .. . 6 1,46,000 
1919 Ji 2 1 - ... ... 1 ... 11 14 3.115.000 
1920 2 I I ... I 15 JJ 3,11,000 
1911 ... 1 I I . .. I "j Il 11 3.114.000 
1922 ••• I 6 1 1 ... 

~ 
I 4 14 37 5.23.000 

i 
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CHAPTER II. 

AGRICULTURAL EDUCATION. 

4. Fourteen second and thirteen first. year students were taking the three 
Senior Agricultural Assistants. years' B.Ag. or Diploma Course at Poona during 

the year. The majority of the students did well in 
their examinations and took a prominent part in College games. It was for a 
time doubtful whether the Poona Agricultural College could take more Burma 
students but fortunately arrangements were made for a further five who were 
chosen by a Selection Board in April 1922. Burma is under a deep debt -to 
the Bombay Government for the help received in this direction. 

Ten students were selected in October 1921 for training at Mandalay as 
Junior Agricultural Assist.nll!. Juni~r Agricultural Assistants. ~nly one of .the 

candidates who appeared had High School Fmal 
qualifications, a fact which points either to a distaste on the part of educated 
boys for the work of the Agricultural Department or to the scale of pay 
(Rs. 60-5-150 on confirmation) being too low to attract them. Boys wl'th 
inferior educational qualifications are not likely to benefit by the training and 
become of real value as Junior Agricultural Assistants. The former District 
Agriculturists haye been absorbed in the Junior Agricultural Assistant cadre 
and where necessary transferred to centres where definite work can be assigned 
to them and strict control exercised. 

5. At Hmawbi two classes were held for farmers in March and April. 
Co-o~erators and others. Fifteen youn~ men attended for ten to fourte:n 

days: they lived on the Farm and were paid 
enough to cover travelling expenses and subsistence. They displayed keen 
interest in' the lectures and demonstrations and should in turn be able to 
spread a knowledge of the work of the Agricultural Department. 

At Mahlaing also twelve farmers attended courses for various periods 
arranged to suit their individual requirements. These classes will be gradually 
extended and modified to suit the needs of different districts. At Mahlaing a 
day has now been set apart each month for farmers to visit the farms, see what 
is going on, and talk over their problems -with the Circle staff. Although these 
farmers may not learn much of value from their visits, especially where scientific 
research and not demonstration is the main work of the Farm, the meetil'gs 
with the officers of the Department and the realisation that the work on the 
Farms is being directed to the solution of farmers' problems can hardly fail to 
be helpful to both. . 

6. At Chailng-u (Sagaing) the Mechanical Overseer in charge of an 
irrigation experiment with a small oil engine taught 
a class of ten boys the rudiments of combustion 

engines. With a view to training local Burmans a scheme for engine-driver 
apprentices at .Mahla~ng and Allanmyo has been sanctioned: if successful the 
scheme can be extended. 

Engine Driving. 

1. The acquisition of the land for the American .Baptist Mission Agricul-
. '. It ISh 1, tural School at Pyinmana was delayed for some 

Pyinmana Agncu ura c 00 time and only completed in June 1922. Building 
has now begun and Mr. Case hopes to begi~ teaching in 1923. 
. 8. The great event of the year was the laying of the foundation stone of 

. II the Agricultural College at Mandalay on August 
Agnculturai Co ege. 29th,1921, by His Honour the Lieutenant-Governor; 

a photograph of the ceremony is reproduced at the beginning of this report. 
This even.t marks a vpry definite step in the progress of the great scheme which 
is the outcome of His Honour's enthusiasm for agricultural education and 
advancement. In his speech Sir Reginald Craddock said: .. I am laying the 
foundation 'stone of an institution which I hope will prove of incalculable 
benefit to Burma. We feel that the Agricultural Department in Burma will 
never progress as satisfactorily as it should until we have our own institution 
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here at which we can train our own men in situ and while teaching them as 
good general science as they can learn in any institution in India also acquaint 
them from the very fi~st with the local problems which we have to face here in 
l3urma. _ 

. ·It is my firm belief that the Institution of which I am laying thefoundation 
stone to-day will itself be the foundation of a large and most efficient Agricul
tural Department from the labour~.of wh.ich the land of Burma will bring forth 
her increase." 

. Good progress has been made with the College though non-arrival of 
girders caused some delay and it can now be definitely statedthat the College 
can be ready with all fittings complete early in 19H. Eight quarters for 
Upper Subordinate and seven for Lower Subordinate officers have been com
pleted as well as a number of quarters .lor menials, and the building of the 
hostel which is to accommodate 84 students has begun. 

CHAPTER III. 

AGRICULTURAL RESEARCH. 

9. No-new stations were opened during the year. The necessary buildings 
Agricultural Stations. at Mahlaing Farm are now almost complete, clearing 

was finished, and the whole farm was worked 
during the year. Laying out the experimental areas in small plots has involved 
heavy work. _ . 

A1lanmyo Farm was extended by 116 acres, a small four-gin ginnery and a 
godown completed, and a tube-well which struck good water at 120 feet sunk. 
Plans for the buildings have been drawn up and work on these will begin soon. 

At Hmawbi acquisition of the· additional twenty acres for the garden area 
though notified in March has not yet been carried out by the Collector. It has 
been decided to acquire 12 acres more for Tatkon Farm, which may have 
to be still further extended to duplicate the cotton experiments at Mahlaing 
where risk from drought is extreme. At Mandalay 38 acres have been 
ilcquired between the old and new canal distributaries to round off the farm 
area. The extension of Padu Farm is badly needed for wheat and gram 
experiments but this depends on good water being found and a scheme for 
sinking a tube-well is in hand. Mr. McKerral and I in consultation with district 
officials have chosen sites for central farms at Akyab and for a sugarcane . farm 
at Pyinmana and with the posting of Deputy Directors to the Arakan and East 
Central Circles in July 1922 a start will be made with these farms in 1923. 
For the Irrawaddy Circle selection of .a central farm in Myaungmya will be 
deferred until the Deputy Director has some experience of the area. For the 
time being experiments can be carried on at the Myaungmya Jail Farm. 

The prospect of experiments and ·mass production on jail farms opens 
up great possibilities. \Vith ample labour well controlled at convenient centres, 
•. g. Tharrawaddy and Pegu, it .sftould be possible' to make district jails 
important centres for production and distribution of improved seed. . 

10. Wotk on paddy has naturally taken up most of the energies of the 
Rice. Del?artment in the Northern and Sout~ern Circles 

.. dunng the year. Only the broad outlmes of the 
work can be summarized here and the Station Reports may be consulted for 
detailed information. 

The main feature of the year's work on paddy at Mandalay was the 
reinstitution of plant breeding and selection which, Mr. MGKerral writes, "for 
some unaccountable reason had been discontinued for several years." In yield 
tests of Mandalay ngllsein (2104) and Hmawbi "gaseitl (10), the Hmawbi variety 
gave much better yields but this. type of rice does not find favour with 
Mandalay millers. Fanners recognize the decided superiority of 1/gaseill (2104) 
known as " theikball " ngasdn over local unselected varieties and the problem 
is now one of mass production and distribution. . The superiority of falmgdeikpan 
is not so evident and reselection will be needed. Twenty acres of Japanese 



4 REPORT 0:( THE OPBRATIOSS O'TlIE DEPARTMs::n OF AitRICULTCRl, BURMA., 

, Hoito' short-lived paddy are being grown at Mandalay to form a stock for 
distribution. . The attempt to secure Japanese paddY~'TO\\l1 at Hlaingdet for 
distribution failed as the growers had mixed it with other paddy. 

At Hmawbi fifty-six strains were selected from twenty-five new varieties 
received from various districts for examination and are being put down (or 
.second-year selection. Twenty-nine second-y~r selections were grown in lines 
for Observation and to establish their purity in the third year or increase plots 
thirteen pure strains were b'Town. These include the strains at .present being 
distributed direct from Hmawbi. Difficulties met with may be illustrated by 
the fact that a,promising strain, lIgaseill (;277, which after several years selection 
was, this year, grown on twenty acres (or distribution unexpectedly deVeloped 
awns of which there had been no previous indication. This paddy was thetefore 
useless for distribution. Yield tests were carried out with three varieties of 
paddy comprising in all sixteen strains. The first included nine strains of the 
byat paddies grown in Amherst District, the second two strains of I//(/Isein from 
Pegu District, and the' third five strains of 1Igaseill from Nyaunglebin 'lnd 
Insein. Three strains of the byat paddies were outstanding and have been 
retained for further trials, and one of the Pegu IIg/lseill paddies showed marked 
immunity from the attacko( case worms. 

, At ~winbyu (Minbu District) selected varieties 1Ig/lseil/ 10 and byattliiiJdl 
are being multiplied for distribution. 

, Several varieties of Akyab paddies have been put down for selection at 
Hmawbi where the new Deputy Director of Agriculture, Arakan Circle, will 
study the technique of paddy selection. 

. A series of sixteen manurial experi~nts was begun by Mr. McKerral at 

M 
. IE' ~ Hmawbi in 1\112. ~For five seasons, 1912-1917, the 

anuna xpenmen~D. Itt d I 'I I po s were reate cac 1 year Wit I t Ie sallie manures. 
Since 1918 no manure has been applied to these plots but they have been cropped 
in the usual way each year to d~termine the effects of the original five years' 
manuring. Cattle manure a\(me, cotton cake, and cattle manure combined Witll 

.potassic and phosphatic fertilisers still exhibit beneficial effects while the harmful 
effect of sodium nitrate still persists. . 

Figures for a bone meal test on a small scale show that with bOlle nieal 
costingRs. 90 a ton two hundredweights valued at Rs. 10 applied to an ac,e 
would in two years produce 3,7.25 Ibs. on land which would normallr produce 
3,0001bs. paddy. Bat's guano gave definite increases but bedabil/ (water hyacinth) 
ash tested as.a manure g~ve no reliable results. ' Sunn hemp, gram, groundnut, 
and pclun were tried as green manure on. paddy land aftet harvest. Sunn hemp 
alone grew fairly well and was ploughed in at the beginning of the 1922 rains. 
Definite test plots will be put down in 1922-23 to determine the effect produced 
on the subsequent paddy crop. It may be noted that none of the leguminous 
plants produced nodules. 

Experiments at Hma~vbi 011 manuring of nurseries would, so far as they hllve 
gone, appear to show that for any appreciable 
increase in crop to be seemed the seedlings should 

be transplanted into manured fields. 
. Experiments for seed rate in nurseries showed that this year a rate of six 
baskets per aHe gave the highest crop yields. The experiments will n1!ed to be 
carried out for several years to eoahle definite conclusions to be arrived at. 

Nurseries. 

Experiments were again carried on at Mandalay on forty-four plots to find 
. , .' 'out the optimum duty of water fot paddy, the 

Irngahon Expenment. . b f' h f" t' t t b' t num er 0 lIle es 0 Irrlga JOn \\"a er 0 e given a 
a time, and the length of the interval between successive irrigations. The 
results were conflicting owing probably to the facts that transplanting was late 
and that from transplanting till flowering there were very heavy showers of rain. 
A simpler scheme has been designed by Mr. McKerral and the Irrigation Offi.cers 
for the '1922-23 season. 

11. Owing to the failure of the early 'rains very little progress was made by 
. Mr. Stock with the classilit:ation of sesamum variclies 

Se,amum, at Mahlaing. One. hundred and eighty-five str.!ins 
isolated in 1920 were sown in pure line cultures but germination was poor 
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and in spite of regular hand watcrings, no mat!!rial bt:camc available for a 
critical study of the ~rop. Seed of 114 strains was saved with difficulty. and 
with these the 'work: will be continued next year.' Yield tests were carried out 
with three varieties' at Tatkon j owing to uneven rainfall in the early rains the 
short-li.ved· ~ariety, tet/hull, was a total failure. Pycgyi did well anti is to be 
multiplied fou;eed next year. Where there is an assured rainfall drilled shows 
a decided superiority over' broadcast sesamum and further experiments (I\:aling 
with this are being carried out at Tatkon. 

,12. Burmese wheat varietie~·have 'been placed und!!r observation and 

Wheat. 
selection at Mandalay and several Central· Provinces 
sc!lections from Jubbulpore were tried. 'Unfor-.. 

tunately conditions at Mandalay were unfavourable this year and the work will 
be transferred to Padu. The local varieti!!s suffered from smut and'rust. 

In ,the Shan States work on .multiplication of exotic wheats was continued i 
Federation and'PLIsa 12 have been found to do best on lowlying areas and }Jusa 4 
on ,the uplands, and have continued to give good results. Further experiments 
with wheat pL-mted in October after a crop of potatoes planted in June and lifted in 
September show;that on manured land twice theyidd obtained by Shan farming 
methods can be got. . , 

[3. Experim!!nts at Mahlaing withh\"O spreading varieties of groundnut, 
d Burmese and Pondicherry, and two erect. varieties, 

Groun nnt. Spanish and Small Japanese, pointed to the yields 
of the erect b!!ing lower than for the sprendingtypes. \Vhile cost of CUltivation 
came to Rs. f9 an acre for erect as against Rs. 15 for the spreading types 
harvesting cost less than Rs. 10 an acre for erect as against over Rs. 20' for 
spreading ·types : this is due to the great ease with which the plants can be 
pulled. Spanish groundnut has been valued at }{s. 10 to Rs. 15 a·hundflfd 
baskets more than ordinary groundnut. The skin of the Japanese groundnut.is 
rich, red in colour, and tests will be made to ascertain whether this has any colour 
ing effect on the oil. The correct spacing for the erect types is the next important 
investigation On groundnuts. In ThayetnwoDistrict Spanish and -Japanese 
groundnuts grown by an akyosall/lg are rejJoI\cd to ha\'e yield cd 50 and 40 _ 
baskets to the acre respectively: on Allanmyo Farm the yields were 23 and 14 
respectively. There is now a big demand for the seed. Small quantities of 
new varieties, Upright American and African, received. this year from America, 
are being multiplied at Tatkon. 

14. The area under pebyugalehas again fallen by 39,000 acres but is stiIl 
greater than that under pe"gyi and p,\/~'a which has 
risen by' over 25,000 acres. The importance of 

Phascolus lunatus is due to its being a cold wcather crop and a .crop which 
gives fair yields on the upland ya and with the very small rainfall of the dry 
zone. Mr.,McKerral writes :-, - . 

Beans. 

.. The attempt to fi.ld a substitute is therefore diftieul!. The Phaseolus '~Ilbrari~ varieties 
in Jteneral need a cooler climate and a moister atmo-sphere. so that c\'en if the price of 
Phase-olliS' Junatus is low it may ~"Y fanners better to ~ro\\" t~b.\'rl.l!.ale or />t~J!..\'a than other 
pru~slc acid~free kinds which yield poorly. The riverine alluvial tract. where large quantities 
of heans are grown.·is different." 

Work on beans is therefore being conti~ued with a view to-
(a) finding a prussic acid-frec strain of Phaseolus IUllatus for the upland 

areas of the dry zone i . 
(b) experimenting with possible ~ubstitutes for upland areas i 
(e) experimenting with possible substitutes for riYcrine areas. 

Of work on the strains of p<:byug:ale left by Mr. Warth, Mr. Charlton writes:-
U In the yeal' under review the content of prussic acid tended to illcrease. Ailout foUl' 

acres of strain K were llrown at Tatk6n for multiplic;ttion, O,'er 1.000 sinille plants. all excellent 
yielders. were collc':lcd sep.1.rately for an~llrsis. O,-er 500 plants have heen exanlined with 
results as follows :-

~[axinlllmper cent. H.C.N,='0058 MiliilUlIlIl per cent. H,C,N,='ooI5 

It i. proposed to continue selection with the plants representing the minimum . , . , . 
The fact that SO far SOO plants have failed to give Olle free frolll prussic acid discourages the 
hope that Phaaeolus lunatu. mutate. as regards the pruso;ic acid factor." 
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It may be possible, however, to obtain plants which will contain such a 
small amount of prussic acid as to satisfy any ordinary test. Mr. Charlton has 
made the important discovery that by adding ordinary brewers' malt to the 
crushed beans a larger amount of prussic acid was liberated than when ordinary 
enzyme reaction was employed for liberating the prussic acid. The method i~ 
quick and easy to carry out and will much facilit..te the work. 

Attempts are being made at Mandalay to .cross Madagascar beans With 
pegya and pebYlIgale and the results will be awaited with great interest. 

As substitutes for Phaseolu~ lunatus several varieties of Japanese beans and 
of Shan beans, all of them varieties of Phaseolus vulgaris, have been tried at 
Mandalay. It is proposed to multiply the selected strains for seed production 
at Tatkon and Mahlaing. A collection of many varieties has also been made for 
trial at Mahlaing next year. An attempt to get Tipary beans from Arizona Cor 
experiment has not been successful but an application has now been made to 
the United States Department of Agriculture. 

Two and a half tons of a variety of Phaseolus vulgaris grown in the Shan 
States and ~nown there as pebyin were shipped to England as an experiment. 
The quality of the sample was poor and as the beans realized only £6 a ton 
there was a heavy loss on the shipment. 

Testing of the strains of Phaseolus calcaratus at Mandalay has resulted in 
the retention for seed production of only one strain 
of common yellow peyill and one of Kachin-pe a 

large seeded variety of the yellow peyill. Out of a large inumber of soy beans 
tested three strains have been selected and will be multiplied. 

The ,pesiulIgolI (Cajanus Indicus) previously selected at Mandalay was a 
white-seeded variety and matured late. As district reports indicate that the 
demand is for an early maturing red-seeded kind, seed of two early-maturing red
seeded v:irieties from the United Provinces, and other early varieties obtained 
from the Imperial Economic Botanist will be worked with at Mandalay for 
isolation of the types desired. 

Other Peas and Bean!', 

Mr. McKerral js also working at Mandalay on the-
(a) production of a strain of matpe free from penauk, the presence of 

which lowers the price by a rupee a basket. 
(b) multiplication of a pure line of pediseill, as this seed is usually 

mixed with that of other small pulses. 
15. Mr. Stock, Economic Botanist, made considerable progress during the 

Cotton. 
year with the survey of indigenous cottons. The 
wagale crop has been studied in more detail and 

these studies show that there are considerable variation both in quality and 
ginning percentage in the crop from different localities. Samples ha\'e been 
taken from all the principal cotton-growing centres and it remains to be 
determined from' experiments at Mahlaing whether. the variation is due to here
dity or to the influence of local conditions. In the Shan and Chin cottons the 
main types have been isolated and self-fertilised seed taken for further study. 

As was shown last year yellow-flowered ~('aJ(ale tended to be superior to 
the white-flowered variety in mean yield and length of lint while the latter 
variety maintained its superiority in respett of ginning percentage. 

Though tbe ginning percentage of selected 'Wagaie, Tatkon 4, fell very 
slightly from 36'2 in 1920-21 to 36'13 this year, for the cotton ginned at the 
Malliaing Farm Ginnery, it was much superior to ordinary wagaie which is 
said to have yielded only about 30 per cent. of lint this year, 

Some of the 'Il!aga/e selections made in the previous year gave highly 
promising results. Seed of C19 was saved for a plot trial while the following 
reselections were made for continuationin row progeny lines :-

Plant No. 

487-2 
CI9,20 
C19-22 

. C19-23 
C19-27 
C19·28 

, .. , .. , ... 

I ' : 
i Yield of kdPdS , Length of lint ! I in grammes. I in inchC!l. i 

----I . r 
109 257"35 '68' 
99 I 205'53 '71 

146 . 285·12 '70 

.NQ, of bolls. 

63 126'65 '70 
67 146'23 '63 
74 124'50 '6/> 

Ginning 
percentage. 

34·59 
35·18 
40·58 
3n7 
36'42 
36'76 

" 
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. The wagyi selections from the previous year were grown at Tatkon. 
One of these number 800 proved to possess exceptional merit and the following 
four reselections wi\l be continued :-

I. ' 

I
, Length oEi lint ; Ginning 

Plant No. (inches) I percentage. 

800.-1 ---.. -. r- '76' 1--
3
-
5
-'0-7-

800·2 ... '69 41'74 
Il00-3 . '81 38'1~ 
800-4 '72 40'83 

Of the Shan X wagale selections taken in the previous year only three 
gave uniformly satisfactory results. These hybrid strains produce lint of 
excellent quality but their yielding powers are considerably lower than those of 
wagale and they also give a Ilower ginning outturn. Selection is being carried 
out with a view to isolating a really profitable strain. . 

During the year 131 crosses were made at Mahlaing but unfortunately many 
of the cross fertilised bolls dropped as a result of heavy late rains and Qnly 23 
sound bolls matured. These will be sown for Mendelian studies and it is hoped 
that some valuable strains will result. The year was almost disastrous for the 
selected white-flowered wagale crop: over 16,000 viss of pure seed were 
distributed last year but less than 7,000 viss of kapas were brought for ginning 
to the Mahlaing Farm Ginnery : many cotton growers were unable to plant 
their seed, most of what was sown failed, and the nature of the season in the 
Mahlaing area may be judged from the fact that the Farm yielded only about 
ten viss to the acre.· 

Kapas from an acre' plot of white-flowered Tatkon 4 grown at Tatk6n 
when ginned at Mahlaing gav.e a ginning percentage of only 34'28 though this 
strain had given 40 per cent. or more for several years. Two acres are to be 
planted next year for further seleGtion. Selections of Broach-wagyi cross, 
waf{yi, and Shan-Burmese cross have been made for further tests at Tatken. 

From 30 acres in 1920-21 the area in Sagaing and Menywa under 
cambodia Cotton. 

Cambodia cotton increased to 468 acres in 1921-22. 
Owing to severe late rains and boll-worm attacks 

the yield was poor, only some 20,000 viss. Mr. McKerral met the growers in 
June and they decided to go on with the crop for another year as it was pointed 
out that though the average was poor some very good individual results, up to 
160 viss per acre, had been got. The price obtained was Rs. 60 when ordinary 
wagale was Rs. 44 per 100· viss. Messrs. Tata & Sons' report on samples 
submitt~d for evaluation compared the Monywa Cambodia to Sind-American 
but pointed out that the staple was weak and valued the samples at Rs. 490 as 
against Rs. 500 per 784 lbs. for good staple Sind-American cotton on the same 
date (July 19th, 1922). 

In Thayetmyo District out of over 400 acres sown ill 1921-22 only about 
167 were harvested, the phenomenally heavy rainfall in November having 
totally destroyed the crop in many places. The yields reported by farmers 
varied from 45 to 140 viss kapas per acre but on the Allanmyo Farm four acres 
yielded at the rate of 172 viss per acre. The ginning percentage was 36 and 
the price realized for the lint was It annas a pound above that current for 
H'agyi. A valuation by the Cotton Contracts Board in May gave Rs. 525 to 
Rs. 540 for Burma Cambodia and Rs. 440 to Rs. 460 for Burma wagyi.· As 
wag)'i has a ginning percentage of 40 extended yield tests will be necessary to 
decide whether Cambodia or wag)'i gives better financial results. 

The small ginnery of four gins at the Allanmyo Farm was completed 
during the year at a cost of Rs. 21,500, and 14,476 viss of Cambodia kapas were 
ginned for cotton-growers. The system, which has worked well at Mahlaing, 
of advancing Rs. 20 per hundred viss of kapas to tbe growers when they bring 
the kapas to the ginnery and recovering the advances and charges when the 
lint is sold, was successfully followed at AIlanmyo. 
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'At Tatkon Cambodia did not do well and the bolls fonned wero badly 
attacked by boll-worms. Its cultivation at Tatkon has tl,lerefore been discon
tinued. 

16. Lack of staff has hindered extensive work in connection with sugarcane 
5 but with the opening of the East Central Circle and 

ugarcane. th d fa . e propose sugarcane rm at Pymmana the 
Department will be in a position to carry out some at least of the recommenda. 
tions of the Indian Sugar Committee. . 

At Tatkon eight exotic anQ. two indigenous varieties of sugarcane were 
under observation. Java Hebbal, a medium·sized reddish yellow cane which 
resists drought well, }213, a good tille.ring purple cane, and Ashy Mauritius, a 
thick cane which stands drought and never lodges, have all done well. Small 
tests on. the Tatkon Farm showed that Ashy Mauritius gave 12 per cent. of 
jaggery to weight of cane. At· Hmawbi thirteen exotic and two Burmese 
varieties were grown without irrigation on two and a half acres of the new 
garden area. A-shy Mauritius was the most successful and all available cane 
were sold for" setts." Sugarcane has also been introduced by the Department 
to farmers ill, Shwebo, Sagaing, and Mandalay and prospects for future extension 
are good. 

The Jaggery Factory near,Hopin (Myitkyina) after being worked for a 
month in 1922, was closed as the cane supply gave out. The experiment failed 
because the local farmers were' not really keen on growing cane and because 
the locality was hardly favourable for such an enterprise. Cane had promised 
well at Hopin Farm but lack of drainage and insufficient cultivation resulted 
in the outside. area falling from an estimated 90 to under 20 acres matured. 
The factory was dismantled at the close of the yeat and it is hoped to find a 
more promising centre for future experiment either in Yami:thin or Toungoo. 
So far.' attempts to induce cane-growers to tombime·for power-crushing have 
resulted only in extra\'agant requests for additionallDachinery, such !Is a sma:ll 
rice mill, to be run in conjunction with the power-crusher. 

17. From Prome it is reported that only SOQ viss' of well cured Pusa 2& 
Tobacco. was harvested this year as the tu1l'5eries were badly 

., washed out by heavy showers in November. This 
tob,!cco is reported to be gradually increasing in· favour. In Thayetmyo 
~Ir. Lord made a study of the methods of cultivation, curing, and' marketing 
and it is hoped to begin work on this crop in· 1924 in the West Central Circle. 

18. No work has been done on jute during the year but experiments will 

Fibres. 
be made by the Deputy Director of Agriculture, 
Irrawaddy Circle, as part of the work of the new 
Circle at Myaungmya. 

19. At Hmawbi guinea grass and millet were grown with success. Ten tons 
. of guinea grass were got in June from a one·acre plot 
which had been cut close to the ground in the hot 

weather. It will 110t give large .cuttings throughout the year however unless it is 
grown on good soil or is well manured and receives an ample supply of water, 
An acre of millet SOWIl broadcast in June yielded Seven and a half tons of 
fodder in OctOBer. 

Experiments with fodder crops, lucerne, teosinte, oats, Egyptian clover, 
maize, and guinea grass, at Mandalay with a view to testing the capabilities of 
the Mandalay soil for growing green fodder under irrigation for the proposed 
dairy farm proved that a continuous supply of green fodder can be got if 
water is available. The most important result was the discovery that Bcrseem 
or Egyptian clover can be grown by sowing the seed in the wet mud just before 
paddy is reaped. with subsequent irrigation. Although the Dodder parasite 
attacked the crop and large patches had to be cut out and burnt the average 
outturn. per acre of green forage was nearly two tons. Dodder-free seed is 
bcing got from ~orth·West India for trial next year. Saccoline (Sorghum 
sacehatatum) and fodder maize from Bombay did well but lucerne was. not a 
dellided success. The highest yields were from maize9t tons, oats 7 tons, and 
guinea grass 6t tons to the acre. . 



POR THE YEAR ElIDED rUI .." IIlNII 19K 

The saccoline introduced from New South Wales is likely to prove of 
great value. It yields much better than teosinte, Sudan grass, American 
sorghum, or local millet (Andropogon sorghum). It has withstood drought 
well and as it matures almost a month earlier than local millet it is most valu
able in September when fodder is often scarce. It has done well at TatkOn, 
Mahlaing, and Allanmyo and is being taken up by local farmers. 

20. As it proved impossible to obtain the services of an expert at reason-
Co< Is able rates to report on coconut planting in Burma, 

on. . Mr. Wi(SOIl, whl) is being posted to the Arakan 
Circle in July 1922, will tour in Southern India in October 1922 to learn the 
methods and the requirements of successful coconut plantations. On returu 
he will begin work on coconuts in Akyab. 

At Hmawbi the percentage of germination of dwarf coconuts from the 
Malay States was 67 : these have been planted out at the rate of 90 to the acre 
on two and a half acres, appear to be doing well, and should come into bearing 
in 1925. A small number of these have been sold to growers and their behavi. 
our under different climatic and soil conditions will be compared with those at 
Hmawbi. 

Over 90 per cent. of the Madras nuts received in 1921 germinated and are 
doing well: they will be planted out on two acres shortly. 

The problem with coconuts, which under good conditions give so excellent 
• return to the grower, would now appear to be entomological rather than 
agricultural. Most palm·growing areas in Burma seem to be infected witla 
rhinoceros beetles and palm weevils and breeding·places are so numerous~ 
hundreds of beeUes have been found in a small dung heap-that either every 
householder in a coconut palm area will have to take precautions or drastic 
legislation will have to be resorted to. . 

21. Gram is grown regularly in rotation with wheat in several dry·tOne 
G districts. Burmese gram has, however, been for 

ram. years subject to attacks by a soil fungus, identified 
at Pusa aR Fusarium udum, and average crops have yielded not more than four 
or five baskets an acre. Karachi gram has proved to be at least temporaril, 
immune and a remarkable demonstration was given at Padu Farm, which is in 
the centre of the gram tract, this year. Karachi and Burmese gram wert 
grown in alternate plots, five of each; the Burmese gram failed on all five plots, 
while Karachi grllm yielded at the rate of 1,400 lbs. an acre. At Chaung-" 
(Sagaing) adjacent plQts grown by a farmer gave like results. Mr. McKerral 
writes :- . 

.. The figures clearly prove that the wilt disease of gram has taken for an Indefinite 
number of years a toll of aiz Iakhs of rupees a year from tho Sagaing and Meildlla Divisiollll 
alone. Last season seed of Karachi gram wa$ eagerly sought wr and over 2.000 acres arc 
reparted to have been under the new variety in Sagaiog District." 

Various gram varieties from India are being tested at Padu where the aim 
will be to keep ill reserve as many disease· resisting types as possible. 

22. Linseed was tried on the flooded land of the Mandalay District.but 
Miscellaneous. yielded .less than 6 b~kets an acre from 3~ acres. 

Tests will be made mth gram to determme the 
relative cost of handling and profit on linseed and gram. Safflower has done 
well at Mandalay, a />maU plot yielding at the rate of over 1,000 lbs. seed to the 
acre : the Agricultural Chemist reported the oil content of the seed to be over 
24 per cent. indicating that the seed is of fair average quality. 

Work has been started on chillies at Mandalay with the sowing of 
varieties obtained from Mandalay, Kyaukse, Minbu·and Myingyan for selection 
of good strains. 

Experiments in Hanthawaddy with matp; and pedisein broadcasted in 
paddy-fields before the paddy was harvested failed as practically the whole of 
the seed was carried away by field mice and rats. 

Twenty baskets of gram were issued free to farmers for experiment on 
flooded land in the Pegu District and a skilled gram cultivator from Sagaing 
was employed to demonstrate the best methods of cultivation. The land wal 
not well prepared and the yield was poor. 

2 
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23. The new garden area at Hmawbi was cleared and was utilized for 
Horticulture. growing Burmese vegetables for pure seed, 

sugarcane, and fodder crops in the rains. A limited 
quantity of vegetable seeds was sold. Part of the area has been planted with 
dwarf coconuts and citronella and four varieties of cocoa from Ceylon have 
been put down. Extension of the work, however, will be slow until a good 
Horticulturist is obtained. The gardener who had agreed to come from 
Bombay failed to join and a substitute has not yet been found. Only sixteen 
per cent. of the African oil palm seeda (Elaeeis Guincensis) received in 1921 
germinated and only 11 plants have survived. Reports from people who 
experimented with seeds in different parts of Burma indicate that the percentage 
of germination has been small. 

24. The Imperial Dairy Expert, Mr. W. Smith, visited Mandalay in January 
Dairying. and a scheme for a large dairy {arm on modern lines 

was drawn up. The scheme will involve a capital 
expenditure of about three and a half lakhs in six years and contemplates 
building up a large herd of Sindhi and Montgomery cattle for milk supply 
while experiments are being made Witll pure Burmese and Burmese crosses. 
The ultimate object is to produce, if possible, good draught animals as well as 
good milkers. 

Plans for the buildings required were furnished by Mr. Smith and estimates 
are being drawn up by the Public Works Department. Estimates for the 
machinery and equipment have already been secured and provision for the 
scheme will be made in the 1923·24 Budget. 

Eight Sindhi cows and a Sindhi bull selected by Mr. Smith were bought in 
April for the Mandalay Farm and if the large dairy scheme is approved will form 
the nucleus of the dairy herd. The cows for the short period they have been 
at Mandalay have averaged nearly 10 Ibs. milk each per day. 

25. As it has been decided not to proceed with the scheme for a large 
CaUl B d' central stock.breeding farm it is proposed to begin 

e ree mg. experiments in cattle breeding on the central farms. 
No strictly pure Burmese breed' seems to exist at present but young bulls and 
heifers from centres where there has been so far very little crossing with Indian 
cattle are to be bought for the central farms and the progeny observed. The 
Stock· Breeding Expert, Captain Idle, will co·ordinate the information obtained 
and selection will ultimately be carried on. It is somewhat ctlrious that opinion 
at such centres as Mahlaing is in favour of the "Moulmein Chetlon" bullock, 
reported to be a Burmese·Indian cross. 

It must not be forgotten, however, that the problem is largely economic. 
Better cattle almost necessarily presuppose more care and better feeding and 
experience of recent droughts points to the prior necessity of an improved 
fodder supply for the dry.zone cattle.breeding areas. Nor will the Lower Burma 
farmer get cheaper cattle: care in feeding and breeding must be paid for and 
there is perhaps a tendency to overlook the fact that while the cattle (bulls and 
bullocks) and buffalo (bulls, bullocks, and cows) population rose (vide Stock· 
Breeding Committee· Report figures) from 2,179,526 in 1903 to 3,225,141 in 
1917 the area cropped had in the same time risen only from 11,355,614 to 
14,414,526 acres, yet prices of cattle rose almost steadily. What Mr. Grantham 
in the Myaungmya Settlement Report says of Myaungmya is not inapplicable to 
many parts of Burma: "It is usual to say that the average area worked per 
yoke is too large; but that seems to be a proposition requiring considerable 
qualification in the light of the economies of agriculture." 

26. Attention is being paid to the problem of double-cropping in the 
Delta. . Several attempts have been made to grow 
crops after the paddy has been reaped but the great 

rapidity with which these soils dry at the end of the rains makes dry·weather 
cropping very difficult where irrigation is not available. Well irrigation too 
cannot deal with large areas on an agricultural as opposed to a horticultural 
scale. Groundnuts, gram, matpe, and pclun have all failed as dry.weather field 
crops after paddy at Hmawbi. Sunn hemp has succeeded to a certain extent 

Double Cropping. 



FoR THB YEAR ENDED THB lOrB JUNE 192:1. 11 

but its value is mainly as a green manure. It may be possible by sowing early
maturing paddies to sow a second crop which will benefit by the remammg 
moisture and among other experiments early Japanese paddy will be tried tlus 
year at Hmawbi. Next year extensive trials will also be possible at Myaungmya 
and Akyab. 

CHAPTER IV . 
•• 

DEMONSTRATIONS, AID TO THE PUBLIC, SHOWS, AGRICULTURAL ASSOCIATIONS 

AND GENERAL PROGRESS. 

27. Reports from tlle Southern Circle go to show that Pegu has the 
S d 0

, t 'b t' grea test area in any Lower Burma District under 
ce IS n u 'on, , d tra' 8 000 d ' (8) Improve s ms, over, acres un er ngasel1l , 

2,600 acres under letywezin, and 590 acres' under ngachima. It is 
however impossible to give any accurate figures owing to the difficulty of 
tracing seed beyond the first year of issue i from Pegu ngaseb! 8 has spread 
into Hanthawaddy and names such as mingyisaba (Pegu) and Dawson's 
letywezin (Ma-ubin) are given to good paddy which can be traced back to the 
Department's pure strains but for which the growers seldom credit the Depart
ment. In the Hlegu Township (Insein) ngasein 8 is said to have entirely 
replaced the ngasein dume previously grown. Distribution of improved paddy 
from Hmawbi has this year been confined mainly to tlle Hmawbi neighbourhood 
with a view to replacing local paddies of less value and carrying on this 
replacement in wider circles every year. If the local growers keep the seed 
pure this can be bought for further distribution. In the neighbourhood of 
Hmawbi small parcels of bone meal have been given free to farmers for trial. 

A survey of the paddy areas within five miles of the Mandalay Farm and 
five'miles of Singaing (Kyauksi:) went to show that there must be at least 50,000 
acres under taungdeikpan and ,wasein (2104) in the two districts. These 
paddies are generally known as tlleikban" but here again names such as 
alhinsaba (society paddy) given to varieties recognized ,as ,superior give no 
credit to their source. The farmers' paddy from these strains- has become 
contaminated with red grain and distribution of the pure itrains is being 
renewed, no less than 7,176 baskets being sent out from the Mandalay Farm in 
the year. It is unfortunately not certain that all this has been used for seed as 
enquiries point to tlHI fact that buyers, whose object in buying Farm paddy was 
said to be for seed, have not used the paddy for this purpose. 

Drought almost ruined the areas under white-flowered selected cotton in 
Meiktila : under 7,000 viss of this "kapas" were ginned at Mahlaing Ginnery 
and only some 3,000 viss of seed were available for distribution for the 1922-23 
crop. Some 30 tons of Spanish groundnut have been distributed through the 
Department in Myingyan, Meiktila anc~ Pakkoku and about 25 tons through 
private growers. 

Japanese paddy was greatly in demand but little seed was available owing 
to mixing: about 3 tons were distributed in Meiktila and Myingyan by,llie 
Department and private seed-growers havl: sold about 4 tons more. Wheat 
introduced at Pindale (Meiktila) in 1921-22 proved successful on 59 acres and 
about 500 baskets will be distributed this year. 

In the Northern Circle seeds distributed directly from agricultural stations 
or at the instance of the Department included over 25,000 sugarcanes, 165 
tons paddy, 21 tons wheat, 4t tons Karachi gram, and 5 tons linseed. Over 
150 tons of Karachi gram have been bought for distribution in 1922-23. 

From the A1lanmyo Gin~ry over 8,000 viss Cambodia cotton seed waS 
returned to cotton-growers, enough to sow at least ,1,000 acres. From the 
Pwinbyu Farm about 18 tons of ngasein 10 and byaltilidal paddies have been 
distributed. 
, An exceptional demand for sugarcane for" setts" at Hmawbi resulted in 
sales of over Rs. 1,300 the produce of less than three acres. 
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In the Southern Shan States three private seed farms comprising 96 acre. 
\rere stocked with new wheats to accelerate distribution and out of the crop 01 
oover 38 tons about 15 tons had been distributed for seed before the end of the 
)"eal. 

Mr. Stock after attending the Board or Agriculture Meeting at PUsa. in 
February 1922 visited Jubbulpore, Nagpur, and Cawnpore to study the methods 
of, cotton-seed distribution and 0ther problems and gained experience which 

. wlll be very valuable when improved cotton seed is ready for distribution on a 
large iCale. 

Plans for seed godowns at Hmawbi, Mandalay, and Tatkon which can 
probably be built by the end of 1922 are in hand and as an existing building is 
available at Mahraing pure seed distribution should make still greater strides 
next year. Exp,erience will indicate how these seed godowns can be made 
most useful and if they prove of value the system can be extended. The value 
of pure seed is' becoming more widely known j at the end of 1921 for instance 
K'ai-achi gram S'old' tor seed by the Department at Rs. 5 a basket was being sold 
by growers in Sagaing who coula spare a little at Rs. 10 a: basket. Spanish 

. groundaut has also fetched high prices. While, however, pure paddy strains 
command a premium, especially from small miners, most of the produce instead 
of being used fof 'seed seems to be lost through being sold to mills. Many 
reasonS', are given lor this, among them the extraordinary reason that Govern
ment il1 introducing pure seed with a view to highef yields is aiming at higher 
trucation. PerhapS' the most important ,factor in Lower Burma is that landlords 
and theif tenants are often too late in the market to get pure seed. The 
prOvision of stocks in go(lowns will do much to obviate this. 

One of the most encouraging reports on district work as showing the rea. 
appreciation of the value of the Department's improved paddy is that in Basseiu 
O'istrict an akyozaung has built a godown to trade in improved seed. This 
e~petiment will be carefully watched. If individual and co-operative enterprise 
finds it profitable to store and sen good seed £!lany of oar distribution difficultieS' 
Will be solved. 

, 2&. DIstrict Agriculturists, who were absorbed into the Lower Subordinate-
Q onstralo Agricultaral Service as Junior Agricultural Assis-

em n. tants from 1st March 1922, have done very useful 
worl\: in some districts. The Oistrict Agriculturist has clearly influenced 
practice in the Monywa District and good work has been done in Sagaing, 
Meiktita, and' Minbu. Kwin maps aud registers for recording areaS under new 
crops and the effed ot seed distribution have been started and have already 
proved' or considerable use. The District Agriculturists from Amherst, Pyapon! 
Myaungmya, and M'a-ubil1 have been transferred to Hmawbi for intensive seM 
distribution and further, training: their work was too scattered and too difficult 
to supervise with the, present staff to be of permanent value. Definite 
programmes of work in limited areas wilt be insisted Oil and if the policy ot 
lltarting a number of small farms at prominent centres to be rented to selectecJ 
farmers chosen by local agricultural associations is carried out. fhese Junior 
Agricultural Assistants- will become itinerant instructors with regular centreS' f01" 
trod;· ' 
, 29. High prices of implementS' are the great hindrance to sales. The 

advantages of Cyprus protlghs are widely knowil' but 
,!bIp1omeatli the. cost, Rs. 35 to Rs. 4<t, is much too high for the 

o-rdi.nary dry-rone (al'n1et. Sugarcane-growers in Yamethin Ilave been enable<t 
to ouyClUlC?CtllShers with agricaltural ad'O'ances. Fourteen Cyprns ploughs 
and 18 cane-crushers were sold in the Northern Circle, and 1 small seed drillif 
i'Jt the Ml1ingyan C'ltc1e. A llIuch larget number of cane-crushers could' have 
been. sold but were' not a~llita;ble in Rangoon. Tests: ot the Hmaw~i paddy
mreshi:rtg machine', to discover whether it would par to offer facilitIeS (or 
threshin~ to local farmers, failed owing to the break~own of the, e.ngine. 
Severat Impfements have been lent to farmers lor ~ aDd the hmng, of 
implements to small farmers rna)' soon become a regular earl: of demonstratIon 
work. So long as prices of implements remain high, a Cyprus" plough for 
instance costs from a fifth to a tenth of the average dry-zone farmer's gross yearly 
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income, they ",ill not Iile much used however popular they fIlay b6 unJN 
some such system as hiring them oot i$ resorted to. ' 

30. A& for tractors there is little evidence as yet for or against their use. 
The Fordson at Mahlaing ha& ploughed about 60 

T ..... ots. acres at a cost, not allowing far depreciation, of Rs. 6 
an acre. 

Five different tractors Were tried for three hours at the Mandalay Farm 
QD 7th September 1921. Rain I!revented the tests being .held during the 
Conference. The conciUsioll9 arhved, at as a. result of this test which though 
short was severe were--

(a} that thoroughly trained drivers are required iii each case" a vet1 
importanf (actor in vieW' of the comparative scarcity and high wages 
of skilled mechanics in Burma and the small probable Dumber ot 
working days. 

(b) that they would be useful in breaking up new land c:Jr in ploughing 
land during the hot weather for cultivation in the rams. 

The Bates! Steel Mule gave the best performance. 
31. The Provincial Cotton Committee in April 1.921 decided on the opening 

of a cotton market by way of experiment at Man;; 
laing~where the Deputy Commissioner, Meiktila, had 

agreed to allow the use of the bazar. .Rules were drawn up and an: advisory 
committee appointed to advise the officer in control of the bazar. the market 
was opened on October 2Jrd but the very poor cotton crop following on the 
failure of the early sesamum Grop had forced the cotton-grower to ieillarg~fy in 
advance and the market failed. The committee met again in May 1921 and 
after discussing the causes of bilure at Mahlaing and the prospects of succes" 
elsewhere decided in favour of opening a market at Myingyanvin October i92Zr 
A sub-committee was appointed to work out details for conside1':!tion by the 
committee in August. Proposals to start a cotton market at Allanmyo in 1923 
have been keenly taken up and a strong local> committee is dealing with the 
matter. The committee in July 1921 discussed the recommendations of the 
Indian Cotton Committee as, regards. ticensing of gillS and iJresses and the 
assignment of marks and numbers to factories and conditions. The majority 
of the committee was against these recommendations on the ground thzt they 
would involVl small ginners in much extra trouble and expense. 

32. The Dep~ty Commissioner, Yamethin, again orgttnised a caUle show 
eattle s'fIewl at Yame~hill. in December 1921, which was attended 

. " by offiCIals of the Department, the Departmenf 
contributing Rs. 1,OO() towards the prize money. Some 7,000 cattle and 
buffaloes were brought to the show and excellent exhibits of, sugarcame<tnd 
other crops were shown. Simil'ar shows will proilably be hefdat Manda1ay amd 
it1ahlaing next year in c;onnection with the central. farms and may do much to. 
£CellS interest in the work 0{ the central farms. 

Provinclal CoHon Comnlilfe". 

33. The instittUion of small unofficial rowmhip committees ot prominent 
l' h' COm ·tto landowners and fanners to disctliS local agricultural 

oW1l •• p _ mt ... problems with officials of the Department is a new 
development of the year. M=y committees of this type have been formed an" 
should ion, time become most valuable agencies fOIl focussing attention on the 
problems felt by the farmet and for spreading the knowledge of the aims 
and work. ot the Department. The conception o! such a conunittee: is thai 
the officials of the Agricultural Department mar have a body of intelligent 
opinion in ~ch centre where work. is carried on to discuss. the local: problems. 
These committees may point the way to regular Farmers' Associations. While. 
the Departmental officials have thus on the one hand. a. committee with whom 
they caQ discuss low problems in each centre. interested farmers are OD tho 
other hand being encolWlged to meet on the central farms ,eriodica11, to ieo 
What is beill.g dORe there and to' get the ad.vanlago of discussWn with officiala 
OR the farms. 

34: Experience with the four experimental" homesteads at £t:mawbi Farm 
H ... 1 do is y~ tOlllsmall fo a1fow of any conclusions beina 

.m !1 • drawn. At the opening of the Agricu1tural anel 
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Co-operative Conference, Mandalay, in August 1921, I drew attention to the 
II Homestead" problem in the following words :_ . 

.. I commend this question to the earnest consideration of e~'ery farmer. whether 
landlord or tenant, and of every person interested in the future of Burma. The fenced "illages 
met with in many places make one think of society where life and property are unsafe and 
people have to live together for mutual defence rather than of a thriving and progressive 
people whose activities are extending in all directions. The cramped villages with muddy 
roads on strips of land by creeks in Lower Burma and unsightly river banks make one feel that 
the farmer and children and his labourers and his cattle would be healthier living in the fields 
in permanent buildings all the year round. The attainment of a farming community where 
most farms would have the homestead in a convenient place with a labourer's cottage or two 
nearby involves large changes, the banking of money instead of hoarding it at home or 
investing it in jewellery, vast expenditure on wells. permanent buildings, and fencing and 
security of tenure for tenants: but it would check the ravages of disease among people and 
cattle, result in a vast increase in outturn, encourage circulation of money, and finally make 
still stronger that spirit of self·reliance and sturdy independence through which the Burma of 
the future will become increasingly happy and prosperous." 

Sub-Committee XII of the Conference under the Chairmanship of U Hla 
Pe, M.L.C., discussed the questions of leases and homesteads and the 
Conference passed a resolution in favour of leases and homesteads. A note on 
homesteads was prepared for a Conference of Commissioners in October 1921 
and the principle involved was generally approved. The subject has been 
discussed with several Deputy Commissioners, landowners, and others during 
the year and difficulties have been pointed out. The prospect, however, of 
inducing landlords to sink money in fencing and permanent buildings with the 
prospect of small additional rent for at least several years is perhaps remote-at 
present and it may need the provision of model farms in many places before 
the ideal can be translated into practice. But the clean healthy monasteries in 
spacious compounds might well be taken as in some way illustrating the ideal. 

CHAPTER V. 

AGRICULTURAL CHEMISTRY, ENTOMOLOGY,AND ENGINEERING. 

35. In addition to the very important work on Burma beans reviewed in 
The Agricultural Chemist. Cthhapt~r III investdigbationsbb'YI' Mr. dCdharltont~nto 

e ntlIsances cause y par 0\ mg pa y opera IOns 
and on means for the eradication of bedabin (water hyacinth) were pursued with 
most· important results. Large scale tests showed that with solutions of 
sulphuric acid and calcium hyposulphite, the cost of chemicals being. only 
Rs. 1-4 per ton of rice, smells were entirely suppressed. The s91ution, however, 
attacks metal very readily and mixing the sulphuric acid with water is no easy 
matter for the class of labour employed at the mills. Samples of the rice so 
prepared have been sent for biological tests to England. Further small scale 
experiments on breakage in milling led to the conclusion that rapid drying was 
an important factor in breakage and that steeping the paddy in very hot water 
will prevent smells as well as reduce very considerably the necessary steeping 
time. Large scale experiments will be necessary to test these conclusions 
which, if they can be put into practice, will be of great value to the parboiling 
industry by reducing the cost of parboiling and lessening breakage. 
- Experiments in spraying bedabin with various solutions were carried out 
at Mandalay. Crude oil, liquid fuel oil, and calcium hyposuJphite all proved 
expensive and unsatisfactory: solutions of arsenic killed the plants, the cost 
varying from Rs. 11 per acre for ordinary size plants in dry weather to Rs. 58 
for large closely packed plants in wet weather. Sea water was also found to 
kill the plants in a few days and even one-tenth per cent. of brine had a visibly 
harmful action. Attempts to burn the gr()wing plants with a blow lamp were 
unsuccessful. Steam has also been tried but the loss of heat was enormous, 
the temperature three feet from the nozzle of a one-inch hundred-foot pipe with 
a boiler pressure of 150 lbs. being only about blood heat. Further. tests will 
be made with higher steam pressures and different types of nozzle. To telst 
i_ ' 
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the question of seed propagation beda plants were grown on the bank of a 
beda-free pond and surrounded by wire netting to prevent plants being blown 
into the pond but no beda plants appears in the pond in seven months. 

A number of manure and soil analyses have been carried out and a 
beginning made with the selection of groundnuts for oil content which varies 
by over two per cent. Should oil content prove to be an inherited character, 
in the course of four or five years work important results may be expected. 

36. During the year Maung Ba Gyaw completed certain farm buildings 
Th A . It IE" and;i' steel water tank and trestle with supply 

e gneu ura ngmeer. mains at Mahlaing Farm. The buildings took longer 
than' was expected and as Maung Ba Gyaw had decided to take leave no 
elaborate programme could be undertaken, as it was most unlikely that any 
suitable man could be found to act for a few months. • 

Tests were carried out with eight different bullock-power sugarcane 

Cane Crushers. 
crushers at Thawatti and it was found, that no 
crusher gave all round satisfactory results: the 

eagerness of cane-growers, however, to buy the crushers proves that several 
were thought to be well worth the cost. A" Pearl" horizontal crusher 
adaptable for oil engine or bullock power aroused great interest but it arrived 
too late to allow of protracted trials which will be carried out as far as possible 
next season. 

With a view to chear.ening and quickeninl? jaggery-boiling methods, 

1 
B II' F ' Poona Multiple" and 'McGleshan" furnaces, two 

aggery 0 109 urnac... types constructed by Maung Ba Gyaw, and .. two 
Bu-rmese furna.ces were tested in the Thawatti neighbourhood. Cane-growers 
had made lavish promises of help but" owing to the great delay on the part of 
the growers who had undertaken the erection of the furnaces on their land, the 
furnaces were not completed till very late in the season." The tests showed 
that cost of manufacture of 100 viss of jaggery was under Rs. 1-7 with a 
"Thawatti" type furnace, Rs. 1-13 with the Poona Multiple furnace, and from 
Rs. 2-4 to Rs. 4-13 with the Burmese furnaces. Maung Ba Gyaw estimates a 
saving in timber fuel alone of three quarters of a ton for every 100 viss. of 
jaggery manufactured with the Thawatti furnace over the ordinary Burmese 
furnaces as it is possible to use all the crushed cane as fuel. The new furnace 
has several other advantages and as a result of this year's experience improve
ments in design are expected to give even better results next year. Maung Ba 
Gyaw holds that~he universal adoption of these furnaces 'by jagger.y-makers 
throughout Burma would result in the saving of 7t tons of fuel timber per 
acre of cane or, assuming a ton of fuel to cost three rupees, a saving of at least 
three lakhs of rupees on 15,000 acres of cane. The only drawback to the 
improved furnaces is the greater cost of boiling pans, the ThawaUi furnace 
costing over Rs. 1,250 as compared with Rs. 400 for a Burmese furnace. . 

A small building ten feet square with walls of rammed earth 18 inches 
p' d< F thick has been built on the Mandalay Farm. The 

IS' em. building will be carefully watched and by next year 
it may be possible to say something of its merits or demerits. 

Maung Ba Gyaw has now decided to join the Public Works Department 
Personal. and the question of appointing a successor is under 

consideration. 
37. Mr. Ghosh toured widely during the year and investigated the ravllges 

The Assistant Entomologist c~used by rats and crab~, ins.ect pests, a~d fungal 
diseases. Pests occurrmg m all the Important 

crops were examined, specimens collected, and the life-histories investigated in 
the laboratory as far as possible. In the Leiktho Township (Toungoo) rats 
were so numerous and conditions so difficult that ordinary methods of 

!Qt. poisoning were deemed useless. The Deputy Com-
. missioner (Mr. I. G. Lloyd) has made trials with 

Liverpool virus and Ratin and the results will be awaited with interest. Mr. 
Ghosh attended a meeting of farmers and officials in March to discuss measures 
for rat destruction in the Minbu District Canal Area and meaSures agreedoti 

. will be tried when a plague of rats again occurs. 
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Investigation of the diseases called gu'Qbo and gwinna, which at their worst 
Gwdbo, (#;mm, and Silpo. destroy 60 per cent. of the paddy crop grown by 

farmers in the Minbu District; pointed to these 
being fungal diseases rather than insect ravages and will need the attention of 
the Mycologist. Mr. Ghosh has come to the conclusion that Chilo simplex, the 
worst of the stem borers in India, is not present in Bunna in any area yet visited 
and actual counB appear to show that stem·borers, commonly known as sUpo, 
of which four varieties have come to light, do Dot in tho cases investigated affect 
'fIlore than 11 per cent. of the stems, indicating one per cent. or less actual 
damage to the main paddy crop. Dry·weather paddy, however, suffers severely 
from the sUpo in the Minbu District and it is estimated that only one·third of 
the: possible yield over 3,000 acres is obtained every year resulting in a 1068 of 
about a l~kh of rupees. Attempts are to be made to deal with this pest for 
the 1923 crop. . 

Coconut palm beetles (Oryctes rhinoceros) were reared and observed 
in the laboratory and local investigations made in 
Pyinmana, Thaton, Insein, and Akyab. This beetle 

breeds throughout the year and aDY attempt to check its ravages will need 
sytematic attention to breeding.places every three months. As these breeding. 
places exist almost everywhere in the fonn of dung heaps, rotting straw, and 
rotting trunks of dead palm trees, and hundreds of beetles have been found in a 
llmall heap a few feet Ilqllarc, the extreme difficulty of dealing with it becomes 
IIpparent. The red weevil (Rhynchophorus ferrugineous) aids and abets the 
destructivl' work of the rhinoceros beetle. A poster has been prepared for 
d5itribution suggesting measures for dealing with these beetles and enquiries 
are to be made by tho Oeputy Director who is to visit Madras about· the 
effects of legislation in dealing with pests of this kind. Only concerted, 
widespread. and willing action on tho part of every householder could keep 
tho beetle pest in check in infected areas. The facts now known make it 
probable that in present conditions coconut plantations can succeed only where 
they are well isolated from infected areas lind possible breeding.places. 

38. Some forty to fifty lakhs worth of raw silk comes to Bunna every year from 

P~lm Pests. 

Sericulture. China. Much of this could certainly be produced 
in Bunna and efforts are now being made to build 

up the small indu$try which already exists. In the Karen Hills of the Toungoo 
District there are some 500 silkworm breeders and in the Prome District 
almost 8$ many. They, however, grow only Imall and badly-worked areas of 
mulberry and most can turn out less than half a viss of raw silk each annualJy. 
P.briIJe has for year$ caused ravages among the silkworms especially in Prome 
and the number of breeders has steadily declined. The first measures to be 
taken are therefore to supply disease-Cree eggs, to demonstrate improved 
methods of growing mulberry, and to encourage extension of mulberry areas. 

Work has been begun on a small scale with II small area for rttulberry 
kindly.lent by the Forest Department and in a building lent by the Registrar, 
Co.operativo Societies, at Maymyo; Prome, Toungoo, and hybrid races from 
Lashio of silkworms have been bred and small quantities of disease-free eggs 
supplied mainly to Prome rearers. Selected eggs lire-used for breeding only 
and themoth5 from the selected eggs are expected to be disease free. Layings 
of selected eggs supplied to Taungle (Prome) rose from 75 in February to 500 
in June alld it ill expected that 100 layings will produce in the second 
g~neratipn 10,000 layings, enough to produce 200 viss raw silk worth from five 
to eight thousand rupee,. To.onsure freedom from disease a continual supply 
of djliealie·free seed will have to be issued to the rearers. 

ihl! Prome rearerll hllve, under Mr. Ghosh's tuition, adopted a system of 
pruning which will admit of permanent bush and tree mulberry plantations and 
preliminary reports Qn the silkworms bred in June are most encouraging. In 
NQvember 1920 Taungle Villilge had only lome four acres under mulberry, this 
yeat there life .20 aeres. Burmese, Indian, and hybrid races will be bred for 
selection at Maymyo and Epropean and Japanese "nil/oltine races will bl 
imported and tried next year. 
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A temporary staff has been sanctioned. A Sericultural Assistant for 
training for work in the Karen Hills has been chosen and it is hoped early next 

, year to train small numbers of Karens in mulberry-grqwing, silkworm-breeding, 
and silk-reeling at Maymyo. The interest taken and the help given by Mr. 
Swithinbank (Prome) and, Mr. I. G. Lloyd (Toungoo) have greatly forwarded 
Mr. Ghosh's efforts. • 

CHAPTER VI. 

PUBLICATIONS, AND SUPPLY OF INFORMATION. ' 

39. In addition to the papers read at the Agricultural and Co-operative 
Conference a number of short articles have been written by Deputy Directors 
and other experts of the Department for publication in Burma's Progress and 
other newspapers. To draw the attention of farmers and others to the farms a 
series of short notes on "What to see at the Farms" were prepared every. 
month. For 1922-23 these notes will be expanded and in conjunction with the 
regular monthly meetings which it is hoped can be held at some of the, Farms 
should keep those interested in touch with, the work of the Department. Bulle
tin No. 17 containing Instructions on Bee-keeping was written by Mr. C.C. Ghosh, 
Assistant Entomologist, and published during the year. 

A new leaflet on the cultivation of onions was published and the leaflets 
needing revision have been revised and in many cases rewritten: a new series 
will shortly be published. Requests for information and advice are growing 
rapidly and with ,the splitting up of the circles, the Deputy Directors and theil' 
Assistants will soon be in a better position to deal with such requests. " , 

Mr. Charlton's report on a new method of determining the prussic acid 
content of Burma beans has been accepted for publication as a Bulletin trom 
the Imperial In$titute, Pusa. 

CHAPTER VII. 

MISCELLANEOUS. 

40. The lines of work and the principal results of the expert staff have 
G I been reviewed under the appropriate heads and the 

enera , , , details of the work at the agricultural stations can 
be found in the reports of those stations which are published separately j Mr. 
McKerral, Mr. Charlton, and Mr. Stock have also given much time to the 
detailed plans for the lighting and equipment of the new college. 

All officers have toured extensively and feel that with circles of moderate 
size there is a chance of very definite progress in the near future. The students 
who have returned from Poona are displaying great keenness in their work and 
if in course of ~time their initiative and scientific work equal their keenness 
there will be no need to fear that out of them men will not be forthcoming for 
the hifher appointments. 

4 . The receipts of the Department amounted to Rs.34,928 and the 
expenditure, excluding expenditure by the Public 
Works Department on buildi~gs, to Rs. 5,22,615 of 

which Rs. 23,600 was spent on the students under training at Poona and 
Mandalay, and Rs. 39,050 on contributions to botanical and other' public 
gardens. " 

Receipts and E_nditure. . 

42. A map attached to the Report shows the present circles, proposed 
Appendices. circles, and the various farms. A statement 

compiled from the Season and Crop Report and 
printed on the map shows the occupied area, the estimated culturable waste, 
and the acreage under the principal crop in each district in 1921-22. An 
appendix also compiled from the Season and Crop Report shows the area under 
tho principal crops in each district in 1921-22 and a 'Statement taken from the 
Land Revenue Report of 1920-21 shows the ,areas owned and rented, and may 

3 
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~e' 01 infdest ftcirii the Wider' aspeetS' of agriculf1lre. the' ptogrlftnt'l'ie't of work 
of au!' Wriciu9 &lations fei,! 1921,13 tte aJsO printed as- aft Appendix. . 

4!. Mr: McKerral's Icing experience arid inthnate" kliowte'dge 6f au! a~. 
u-...... culture of fhe ProVince and his willitlgrtess to' help' 
... I~noo.... wifh that' )CMwiedge and e)tperlellce are 6f g'fe:tf 

benefit to the Department and have been fittingly recognised!ry' his pro~tiO'lY 
to the Selection Grade in May 1922 on the cOJ1lpletion of 15 years' service in 
Burma. The relations between 6fficers of the Department and district officials 
have been cordial and interest in the $ork of the Department has been 
stimulated by visits of offictal's' and riciri-officials to' th~ famtS. ' 

The Department is greatly indebted to Messrs. Steel Bros. for help in 
eoffltect'i6tt witli, experiments on parbomn~ of paddy; f() M~srs. Eutll & Co., 
COWie & Co., Firilay, Fle'rrting & Co., McKenzie & Co., and SCott It Ce., fot 
exhibitS arid macliirierY and tradors af the Agricultural and Co-opetafift 
COtifetence and the Manda:laY' Fatrii iri 1921 and to other firms arid indmduat9 
toO> numercius to riieritiorl who have helped officers of fIie Deparfment lit matty '''''.... ' " WaY3 .. 

44. tvilue i'~u1ts cannof in most cases be reduced f<j figure'S, ad exampU 
Con I lob. . Of whiif eari be aChieved is shown in th& case (if 

t UI ' gram, a comparafi'gely sma11 crop ifi' Btttrillf j tJie 
substitution 9£ ~rachi fofBut'ifiese gtafri whiCh it is expected wilt be com. 
p1efe'd iii 1913 in the wilt'rtlfe§ted gt3'rn areas in Upper BUttlia Win give 
inCreased Crops Of a valtie more {haii enough to pay tlie present annual cost (if 
~ D~rlmeiit. . All rep6'tts iiidlcate an increasing tesQtt to offic.er9 of the 
9~ for Help arid a:c(vice and td the I'(Fowirig popularity of the Depart-

ent'simpttived Se&1§. WiUi flirttieri- tendin~ to reI}! more and matI! on fJif 
f)epaifiri~t and witH a grciwml s~ff Of keen officers steadt progtess is asMired . ..,...' ,- .', 

1: ctAGtT!, • 

MAYMYO, Sth Sel/embw 1922. , : DiredM' of Agriculture, B,_ •. 
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Eqglish. 

Voluntary h,lpers •• 

~gyptian .clover or Berseem 

Water Hyacinth 

~ variety-of;Kauk!cYi ~dy 

} Piseases of paddy 

A varietr of Japanese papdy 

A variety of b~n '!' 

.. , 

... 

Botanical. 

:Trifolill!D A1~d~inum. . 

IEich~ia cra.ssipes. 
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lP1!asc:oIUS) ~al9ry.tlls {milted 
vanety . 

:Oryza ~~va. ~ix to .seven· months' papdy 

Five months' paddy ••• ;Oryza sativa. 

A s"lrvey_ar~a, .!!sll/lily abo"t qne .. \Klijare 
mile. 

... A.paddy of the iCl!uklat-varietr 

... 

... 

... 

... 

~lackGram ... 

A- varietrof .Ka.uklal_c1dy -

A varietr of,Kaukkyi ~dy 

Parboiled paddy 

Haricot Bea,n •. ~trea.ked varietr 

lUngoon White Bean 

Green'Gram ... 

... ;Pbaseolus Mungo .. Linn. 

.,. 
.. "., 

P~aseoIus vulgaris, Linn. 

... ;Phaseoluslunatus, Linn. 

... :Phaseolus Mungo. Linn. 
Radiatus. 

"Rangoon Red Beall" Lima pr Duffin 
Bean. .. 

;Pbaseolus LUIIlitus •. Linn. 

~bIab Bean ... 

Pigeon Pea 

Rice Bean 

... 

... 

.oolic~os Iablab, Linn . 

'" Cajanus lodicus, . Sprang . 

Phaseolus-'lalcaralus, Roxb. . ..... 
Paik,san or. Pawwut Sunn Hemp CrotaIaria juncea •. Linn. 

Sorghum. sp. 

Sitpo 

Taungd,ilqIan 

. Teosinte 

,Wagale 

~Wag)'i 

'Va 

SaccoIin&oo-A variety . .oi fodder millet 

... Paddy stem borer , .. 

.... A .varietr of Kauldat p;1,ddy 

'" .. "tI 

... Cotton 

... Cotton . , .. 

... Any~p1and thy cultivated area 

Scl1oe~obius bipunc:tifer, Wik. 

...... 
-R~a luxurians . 

-Gossypium negiec:tum. ,·,u'. 
i3urmanica. 

..• GQssypium obtusifolium, val'. 
~anking .... - .. 

... 
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APPENDIX Il.-P,ineipal crop. ill 000 aer,. (less 11012,. 2,500 aulS nol j""luJeJl, 1921.22. 

Uttle 

I~ Net m1Uet ..... - 1'-.. Betel-
~ ..... -. ..... Padd,. Milld. • nd )faiR . Gram. mum. ChlUieL ...... CoItoa • .... ....... -- ...... ......... ,""' . millet. 

(ll) (Il) f.!!£ (I) (2) (3) --.l!L (.I) (0) (7) (B) (.) (10) (IZ) (lU ..ill!. ..l!!l ..t!!!. 
A_. A ..... ok .... .. ...... "=s- .. ..... A<no. ""'" .. - ....... ....... AcnL A ..... """'--AcnL r'--

--- ... ... 711'8 MTZ . .. ... ... ... .. . ur8 .. , '" ... ... ... ... .. . .. . ,., 
H iU Diatrtct of Arakan ... 11'9 9" ... ... .. , . .. ... ... ... ... . .. '" ... ... .. . .. ... K_ ... ... '82'0 165'6 .. , ... . .. ... ... ... ... ... , .. ... .. - - - ... 
,"ndowa. ... ... ,,'1'7 76'S ... .., ... . .. .. . ... ... . .. ... ... .. . .., - ... ... 
'noelD .. , ... 571"1 ,,.,-. ... ... ... ... ... ... ... . .. ... ... ... .. . .. . .., 0", 

Hantbawaddy ... .,.'0 ""0 ... ... ... ... . .. ... ... ... ... ... .. . . .. ... ... .. . 
........ - ... 613'7 55%"2 ... ... t • 14'S ... ... ... -.. ''0 .. . 1'1 .. - 1'" "0 

P ... ... ... 934" .. n ... . .. ... ... ... ... ... ... 5'4 ... . .. ... .. . .. . . .. 
P.- ... ... 381'S 331'0 

'" ... . .. ... J" . .. ... ... ... ... , .... .. . . .. ~ ,', -- ... ... 766" 101"3 ... ... ... 6'0 ... ... '" ... ,., ... n ... . .. .. . ,0" H_ ... ... 637"9 5 .... ... .. . 11"1 "B ... ... ... . .. n ... 8'$ .. . .. . 111"' IJ") 

)lraunlm7a ... ... 7592 125'6 ... ... ... ... .. . ... ... . .. ... . .. . .. ... .. . . . ,'. 
_bID ... ... ... ·2 407"1 ... ... "0 ... ... n ... . .. , .. ... ... . .. .. . w, n 
.....,an ... ... .... 1 _0 ... ... ... .. ... . .. ... . .. ... ... . .. ... - .. ... T_ ... ... 476'S un ... ... ... ... .'0 '" "0 . .. n .-0 , .. . .. '. . . S·. - ... ... ,.,., ,,'7 ... .. . ... . .. ... ... . .. . .. ... ,.. ... ... . .. n' -
T1Iatan ... ... ",'2 610'9 ... '" ... ... ... . .. ,., . .. ... ... .. . ... .. . ... ,', 
A""'on! ... ... 497"' • W, ... ... ... ... . .. ... . .. . .. . .. n .. . .. . . .. ... ~ 

Tavor ... ... 1 .... 104"5 ... ... ... ... ... ... ... . .. '" "0 ... - .. . ... -M_ .. , ... 136', 81'3 ... ... ... ... '" . .. ... ... .. . ''0 ." ... .. . ... rJ 

'lIIantmyo ... ... 196'8 f13'S ... ... .fO ... 81' . .. ... 48l> 9'1 . .. . .. ... ... n ... 
PakIl ..... ... . .. 5M'" oro 184'4 . .. 30" 9" .to ... ... to 7"5 .. . ,', "'0 r. .... ... 
Ulnbo ... ... 290" US'3 U'S ... "'0 9" 5ro )'1 ... . .. .. . .. . 9'. 5', 0", ,n ... 
"..,.. ... ... ,.. .. 

0'''' 41"3 'T1 40" ... _. . .. ... ,'S ... . .. ... ''0 ... .. .. ... 
Mandala, .. fl' ... 191'9 106'" '" ... 5" ... ... .. . ... . .. ,', ... r. 2.\'0 ." In J'. 

Blwno ... ... 34'3 33'0 ... ... ... ... . .. ... .. . ... . .. ... ... .. . .. . .. . ... 
Hrtlblna ... ... . 15:5 .. 42'S ... ... ... ... .. . ... .. . ... . .. ... . .. ... ... ... ... 
KaIha ... ... Z13'6 201i. ... ... ... . .. ... ... ... . .. .. . ... ... ... .. . .. . ... 
Shwebo ... ... M!"2 520'4 10'6 .., '" 

5', ..... ... ... (,'0 . .. ... , .. 9'0 ,rs .11 ... 
Sa4aia' ... ... 511"3 50'8 <If, . .. if 0 .,'0 119'S .. . . .. "' .. , .. ... 10'2 6fS 18'6 ,. .., 
Lower Chindwin ... ssn 81'3 197'~ ... 4'S iH'S Uti9 .. . ... ,n . .. ... O'J .... 18'3 .... ... 
Upper Cblndwln ... ... , ,... ... ... ... ... ... 

'" ... . .. . .. ... ... . .. .. . .. . ... 
K1'&ukse ... ... 183"8 '0'1, ... ... ... 5', ,,', ~3 . .. ... . .. ... , .. In .. . :r7 1'5 

MeIIdIIa ... ... 424" '0:1"3 "'0 0" 10'0 ,., W', 21"0 .. . .;4'3 ... ... ... ,n 2'TO 19'7 ." 
Yametbln ... .. , '0'1" 'Olf6 296 ... 31'1 t. 13'6 ... 1'2 ... ... ,'. ... u • 54"3 ... 
,rJinUa,n." ... «-T3 38" ...., 3H 7'6 "0 un 5'3 ... . .6'4 ,', ... ... 55'. "., 81'4 ... 
Total. Bunna <:rop,1-921-2t' i'5.3'i4-4 10,702'0 842"4 ton 2t1'4 119'3 1,033'7 ... , 32"0 310'3 81'4 31'9 101ft ""0 144" ... ·5 ,OY' 
Total, Burma c:rop,19J)..21- 14,8U'St 10,J3Ii"9 ... ·5 .... 17n .n U48'4 In ... , -;;;;:s 100'3 --m; "'., 1308'0 Ulfi J4fS 108'7 

• Includes crops Wltb l~5S than 2.500 acres not shown in the details. 

APPENDIX III.-Ciassificaliotl of Occupiers of Lalld, mId detail. of 'fella,.des al Full a,1iI Fixed Retlh 
• durillg Ihe yea, ."di,.g 30lh JUlie 1921. 

I Area occupied by Tenapda at full ref1b. 

- I Sumbcr of 1.:a.K'S in Number of tenants \\110 I 
lJistrid, Xon-agncUlturisl6, which the land has been have rtllted thctr land Amount of 

A'ri-
let continuouafy eonUrlUoulf1 Area let al ",,::/:,or 

I>blturisb .. luU rcola. ... '" 
Non- Fin: yean; l'oder r ........ U ...... ronlod. 

Realdent. resident. andover. five years. and over. (n'c year .. 
(1J <2) Ul 14) (5) ~6) 1') 18! ,Q) 110' 

Acres. A«cl. A.,..., No. So. So. "j ....... RI. 

Lower Burina inCiudin, Thayrlm)'u ... i.267,lA4 682,%'75 1.817,473 11.9tS tl6.953 " .... 181"'1 ),!OO,9" 1 .... 48,lO~ 

I'PPfr Burma excluding Thayetml'o '" 7,222.¥l) 1fi6.t119 lII.4OI 4.109 ',8" Z.800 lO.6RJ ....... 10._ 

Total { ~~~~ ... 14.489,614 9'18.954 2.140.87'7 ...... 124.715 ~ -"1"-'" ...... 1111 1.JS.~1 

1919-20 ... 14,640.784 "'.365 2,08! .... IIP30 115,1'6 ~ -- 'f76,158 3,505.J60 7.15 .... 17. 

-



APPENDIX IV. 

Prollramme of Work for the Northern Circle, 1922-23 • • Mandalay Agr;",/tuyal Slalio". 
(1) Manurial, varietal, and irrigation experiments with paddy to be continued. 
(2) Selection of pure lines of the principal Shwebo paddies. 
(3) Propagation on a field scale of Hoito ijapanese paddy). 
(4) Trials of fodder crops for the new dairy area-maize, berseem. oats, teosinte, etc. 
(S) Trials with sugarcane and misce1Janeous crops. 
(6) Implement and seed distribution from depOt. 
(7) Training of ten Lower Subordinate Students. 

Ho#fI Agricullural Sialio". 
(I) Multiplication of suitable sugarcane-Gilman, Toungoo. Yellow, etc. 
(2) Distribution of canes to cultivators. 
(3) Demonstration of jaggery boiling. 
(4) Rotation crops-peas, soy bean, etc. 
(5) Clearing and Iay·out of the station to be completed. 

Padu IIgriculhlYat Sialio". 
(1) Trials with gram varieties. 
(2) Distribution of Karachi gram. 
(3) Wheat varietal trials. 
(4) Politltlgotl or arbar variety trials. 
(5) Cotton trials on a small scale. 

Yaw"ghwe Agricultural Sialioll. 
(1) Cultivation experiments with potatoes. 
(2) Trials of exotic potato varieties. 
(3) Distribution of Federation wheat and trials of other exotic wheat. 
(4) Trials. of American cottons. 

Talko .. Agricul/ural Slalio,J. 
(1) Trials of sugarcane varieties and multiplication and distribution of the best . 

rt 

. (2) Sesamum varietal experiments for crop yield and oil content (in collaboration with the 
Agricultural Chemist). 

(3) Beans, jowar (_coline), and miscellaneous crops. 
(4) Distribution of seed and implements from the depot. 

.. Dis/rict Work. 
(1) Distribution of Karachi gram seed in the Sagaing and Monywa Districts. 
(2) Paddy distribution in Mandalay, Kyaukse, and Shwebo. 
(3) Trials with Japanese paddy (Hoito) in Shwebo, Yamethin, and Meiktila Districts; 
(4) Distribution of erect groundnut aeed in the Thazi Subdivision. 
(5) Distribution of sugarcane setts and crushers in the Yamethin, Kyaukse, and Myitkyina 

Districts, 
(6) Cambodia cotton trials and distribution in the Monywa District. 

A. McKERRAI., 
Dy. Direclor 0/ Agriculture, N ortiur" eire'-, Bu,m", 

Prollramme of Work of Deputy Director of Agriculture, Central Circle, 
Myingyan, for 1922·23. 

Cotta_ 
(1) Introduction of improved strains for dry.zone cultivation. 
(2) Spacing trials. 
(3) Manurial experiments.-a series of permanent manurial plots will be laid down on 

the Mahlaing Farm. Tests will also be carried out with oil cake and green 
manure. 

Groll",I" .. /--
(I) Comparative trials \vith " erect" and .. spreading" types. 
(2) Spacing trials. 
(3) Manurial ezperiments with cattle manure, oil cake and green manure. 

S_m._ 
Selection of high yielding strains. 

Put
Varietal testa. 

. Mi,"llalUlO~ 
The application of improved types of indigenous implements for drilt sowing and 

line cultivation of cotton and beans. 
. 1, D. SrocK;- . 

~. ~if_1iII ,f dgriaIltu,. f/yi"IYtJ" Ci,cle. 



II 
Programme 01 Work 01 the Depatv Director 01 Aariculture. West 

AJentral-Circle'-Thayetnwo. (or .19U-.23" 
(1) AIlanmyo Experimental Slatioo-

(a) Clearing and JayiJ)g out of new area. 
(b) 'Expeiimculs (as 'many as can'be earned out) 1111-

I. Sowing date and 'SplICing of Cambodia cotton. 
II. Comparison of cotton grown alone with cotton and sesamUill ,mixed. 

'tn. 'Sesamum' in '1'OWS and sesamum broad 1:3StE:d. 
IV. Sesamum alone and ,e.;....gtin 1IIoneand sesamum and jUimtto" ,,"xed. 

V. Local and exotic groundnuts. 
VI. Effect of lime and fieldyard manure on yield of cotton. 

VII. PuAl strain of ~". 
VIII. Cultivation andcosting,e~periments "'ith harrpw and Burm~,plou"b, BUfiltese 

plough, and Cyprus and an steel ploughs. . 
IX. Sorghum broadcasted and sorghUm iJl rows. 
X. Indian seed drill. 

XI. Effect of intercultivation on yield ofptdi$Cill iUld peS;""/UJ1 ~own in rows. 
XlI. Sesamum trials. ' 

(2) District work, Thayetmyo ,Disttict-
(a) Ginning of Cambodia cotton for cultivators and .distriblltion afMed. 
(b) Supervision and instruction in cultivation of -CambQdia.CiIlUQo. 
(e) Distribution of improved seeds to cultivators. 
(<I) Supervision and instruction in growing cold weather, crope and Ii1Igaccane • 

. (e) Demonstration of the best methods of growing 8e!lallUllll, #siJsllgotl, .<IIIp.c:~n. 
(R) Short courses for cultivators at the farm. " 
(Ia) Demonstration and'sale-of improve<hgrictJltl1l'3limplements. 
(i) A survey of the agricultural operati_ aDd:PfObl_ef·tbe1:liltriet. 
W Formation of Township Agricultural Commitllees. 

(3) District worko.oMiIIlm DSstrict-
(a) Brief Sllrvey of agricultural conditions and prllbleMs. 
(b) Supervision of the distRcUanl1 at.PwjQby.u. 

.L. LPRD, 
1>,. Diy,,/IW p/ 4-triadlu,..., W,,'.cQl/r41.f;jrd6.~~lmyo. 

Proaramme of Work of the .Deputy ;Dir_tor of 'i\lricuUI.tl'6, o&outhern 
Circle. 'ItHlein. 'for the ':year 1922;23. 

A.-Hmawbi E~im'l!tal Station
(1) Manurial~eDts; 

(a) To CORtinue the ,determination of the resi<lual..eliect.m <Bene -&!per and' Bone 
,PhoaFbte in.y\,th~l'e plots. 

(b) To determine tbo,eliect of basi~ slag on paddy land. 
(1<) ,W;tb ·lime, _,and green, manure on unpl"oo\lctive-iield •.. 
(d) With green manure after the paddy harvest. 
(e) To determinlttbe ,eftect of 'l'&riou .. ftl3DU_ app/4f:d to· tiJe-nlH'series. 
(f) Renov~tion ~f IlUro;eries. 

(2)Cultivationel'periments with the object of establishing a second crop after early paddy . 
• 't3),'8et!d me-~I'imetIt. / 

To determine the optimum seed rate in nurseries, 
,~) h' ';oo.-of:,:ureJincs·of-paddy. 
(5) Multiplication and distribatio~ of «lecled-vuietie&. 
(6) Sugarcane: Exotic and local varieties will be grown on the upland for£Ql1N1i1(json and 

their respective yields tested. . 
(7) Comparative tests of' the effect of irrigation. and non·irrigatien .on .. a\1 the varieties 

~Lb~uti.ori,of aelected.~a.nes . 
. (9) G\linea grass (a) propagation and distribution. (h) manurial tr~t. 
(10) Treatment of pasture. 
(11) Coconut cultivatiQJl-with.local.and'c;:wlic ,ari~e •. 
(12) Fruit culture and grafting. 
(13) Cultir.ltion. of. various llOietables AIIJd,distributjon oilllled. 
(14) A variety of crops will be grown on the upland. 

B . .....se.d Farln_ 
. (1) Zigtm (a).-The farm will continue to multiply selected paddy. for distriliut/on. 

(b) Yield tests with other varieties will be carried out. , 
(e) Setrera1 exotic varieties of sugarcane will be tested for suitability. to the logJily, 

.. h/)..GuieaI. erasullillbe,grow,u iDr, de\1iQllstration anclloliatributioo • 
. (Z) Nyau"gkbi,,;-The multiplication and disttib.mon o"e~,Pllddy ... iIl"e carried em. 

C._Dislricl WorA- '. ' 
J1) Paddy distribution will be ~ed on as belore, an effPrl beina made to Intensify the 

. wo'rlt In~alIer we1J.delined Ioc:aIities. 



(2» Trial, anel. demenstratiaJl's- will bll" earried out. 
(3) Suitable paddies will be collected foil selectiOA. 
(4) Supen·ision and direction of the work of District Agriculturists . 

. 0. HaNDRY. i 

D,I. DireciM' 8,( AvicalUwe., 9oulTter .. Cirele. lmei". 

Proaramme of Work of Eallt Central CUcle. To be ~ed. dwi:lC1922·23. 
(l} Taking ove. anti. continuatloa .of the work at Tatkori Fann ana Oistril;f w .. k in 

Yamethin and Toungooal present carried on by Deputy Director of Agoiculture, Northera 
Circle. and the Deputy Director of Agricult .... e. Souther.. Circle. - -

(2) Selection of small sugarcane fal'Bl at Pyinmana. ' 
(3) Preliminary experiments with sugarcane. 

Irrawaddy Circle. To be openeQ «wrina 1922-23.. 
(t) Preliminary investigation and selection of paddies. ' 
(2) Preparation of part of new farm for experimental work In 1913·24. 

Arakan Circle.- To be opened durinll 1922-23. 
(1) Preliminary investigation and selection of paddie •. 
(%I Preliminary investigation of coconut pallll question.. _ 
(3) Preparation of part of new farm for experimental wort in lCJ2J..Z4. 

Programme of Work for 1922·23 of the' Economic Botanist. 
(I) The Sllrvey of indigenous GOttons will be continued. 

(ij) Continued study of variation in Bunnese cottons. 
(iii) Systematic breeding of improved strains of cotton for dry tone cul~vatiCIA. 
(iv) Studies in Se5lllllUm and classification of types. 

T. D. STOCK. 
/!eo,",.nie BolI",,$I. Bur". .. 

Proaramme of Work of the Aaricultural Chemist, Burma, for the 
. ' year 1922·23. 

(J) Continuation of the work on prussic acid in Burma bean_ , 
(/I) The results of the analysis of the present crop will determine the coune to b., 

pursued. It Is intended to abandon masl selections for liogle plant election 
unless results for the 1921 crop justify the retention of the previous method. 

(h) Effect of various plant nutrients on the content of prussic acid. 
(c) Selection of definitely pure lines. 

(2) Analysis of typical soils of Bunna with a view to publishing as a bulletin which wW 
serve as a skeleton soU ourvey to be subsequenUy amplified. 

(3) Study of agricultural conditions in Bunna. 
(4) Training of Agricultural Assistants. 
(5) Preparation of a detailed syllabus for the new college. 
(6) Investigation of agricultural industries, e.g .. jaggery manufacture. with a view to their 

improvement if possible. 
(7) Selection of sesamum for high oil content. 
Some of the above work wUl be done in collaboration with the various Deputy DirectoR 

of Agriculture or Agric~ltural Engineer concerned. 
J. CHARLTON. 

• Agricultural Chemist, Bllrma. M/Illdalili/ S",,"" 

Programme of Work of the Agricultural Engineer, Burma, for the 
year 1922·23. 

(J) General Inspection of Farm machinery. 
,(2) Erection of a model Megass burning furnace at Tatkon. 
(3) Installation of a small gas engine and gas producer to drive farm machinery and cane· 

crusher at Tatkon. 
(4) Transfer of Hopin Jaggel1' Factory to Thawatti orlelsewhere for manufactnre of jaggery 

from growers' canes. 
(5) To begin the Agricultural Engineering Workshop on the farm at Mandalay. 
16) To design and manufacture agricultural Implements which will be more suitable for 

fanners than the existiug implements. 
(7) To carry out power.threshing demonstrations at the Government Farm. Hmawbi. 
(8) To carry out experiments with tractors. 

MAVNG BA Gnw. 
41(ri",llu,al EfllIi_. Burma. MafId/ll4y SfIIIIII. 



API'I!lDlCIIS. 

Programme of Work of the Assistant Entomoloilist lor the 
year 1922-23. 

I. CrOl Pals-
(1) Paddy-(a) Special study of pest •. 

(b) Study of comparatiw natural immuni~' of different varieties of paddy 
against insect pests. 

(2) General study of the pests of sugarcane, cotton, etc. 
(3) Stored grain pests. • 

II. C.,e.,,,ut.-Propaganda work for preventive measures against the Palm Beetle (Or,octes 
rhinoceros) on the basis of the bionomica1 study already made. . 

Ill. Bee-keeli"il as an experimental measure at Maymyo. 
IV. Swj<tll/ur .. -The work aimed at in the immediate future ma" he claAAi/ied as below :-

(I) Introducing proper method. of growing mulberr\'~ . 
(2) Extending mulberry areas. 

At present the rearers grow only smaU patches of mulberry in a temporary and 
defectiw mannei'. 

(3) Supplying disease·free seed. 
(4) Improving reeling as a cotlage industry so that the rearel'8 who reel their _n 

cocoons may produce raw silk suitable for the Mandala" market. 
(5) Putting the rearers in touch with the Mandalay markel 
(6) Introducing improved races of worms among the rearers. 

Keeping the above in view. the work of the nursery. which has been started at Maymyo. 
will be pushed through as far as posssible. 

An expert reeler is attached to the nursery. As far as possible selected rearen will be 
trained in the nursery in growing mulberry. rearing, and reelinj!, and propaganda \\'ork will be 
undertaken in the silkworm·rearing districts. 

V. Replies to enquiries regardinj! pests from the public, agricultural officers, and district 
, officers. 

VI. Teaching, 
c. ~. GHOIlH. 

Alsislmll En/omologist. B",.",a, Jlallda'" SOlflh. 

_ e.a.Q.P.O.-t/Q, 17, P. 0It.. .. 131 ... F. R.I., 11+1913-510. 
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REPORT 

ON THE 

• 

OPERATIONS OF THE DEPARTMENT 
OF AGRICULTURE, 

ERRATUM SLIP TO TmJ REPORT OF 'l'HE DEPARTMENT OF 
AGRICU~~URE, MADRAS PRESlDENCY, FOR THE 

OFFICIAL YEAR 1914-15. 

II ~ug, 19, paragraph 64.-For the fourth sentence of this paragraph M d th 
, owmg:- '. • • ea e 
, «, We have just heard that th U· . 
lrk which he has publishedfl'lm eCoi:::b::::~:; ~~ ~hnt~hter has accept.ed the 
e degree of D.So .. npon him." a ey propose to confer 

ERRATUM TO G.O. No. 1949, 'REVENUE, DaTED 26TH Atrlil1ST 1915 . 
. ~ . 

--- -, 
. Paragraph i- ... 

For the worda " have earned lor hiJU the degretl of D,So. tram thll Unive1"8itT 
of Leeds." • 

R,aci ,,; lIavs been reaogniaed by the Univeraitt of Hanoh4lll\er who propolS 
t t.: confer the degree of D.So. upon him." 
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OFFIOE OF THB 

DIREOTOR OF AGRIOULTURE, MADRAS, 

R.O.O. No. 455 B or 15. Dated 1915. • 

ENCLOSURES. 

From 

To 

Sm, 

D. T. CHADWICK, Esq., M.A.., I.C.S .. 

DIRECTOR OF AGRICULTURE, 

Mad,.as. 

THE SEORETARY TO THB COMMISSIONER OF REVENUE 
SETTLEMENT, SURVEY, LAND RECORDS AND 

AGRICULTURE, 

Madn18. 

I have the honour to submit the annual report on the Agricultural Depart
ment for the year IYl4-15. 

I.-ADMINISTRATION. 

A.-STAFF. 

2. I was in oharge of the office of the Director of Agriculture throughout 
the year and inspected all centres in which work was in progress exoept Tanjore 
and South Canara. I also attended the Planters' meeting at Baugalore, a subse
quent meeting of their Executive Oommittee in Madras, a conference with the 
Educational Department on Nature study, the Oottou Conference at Delhi, a 
oonference in Madras with representatives of the leading trading and agricultural 
interests of the Presidenoy, a discussion with the members of the Indian Committee 
on Co.operation, agricultural meetings at Tiruppur, Berhampur" Madurantakam 
and Koilpatti and· was present at His Excellency the Governor's inspection of 
'faliparamba aud Palur farms, besides being a witness before the Madras Survey 
Oommittee. 

S. During Mr. Hilson's absence on six months' leave Mr. Thomas was 
in charge of the Northern Division with M.R.Ry. K. Ramasastrulu Nayudu as 
Assistant Director. Mr. Sampson was single-handed in the south. M.R.Ry. 
D. Ananda Rao WIIS posted as Assistant Principal to Voimbatore and during 
Dr. Barber's absl'nce on leave M.R.Ry. T. S. Venkatar~ma Ayyar held charge of 
his offioe. A Personal Assistant has been posted to the Head Office, for which 
I am grateful. Rao Bahadur M.R.Ry. J. Dharmal'anga Razu was appointed but 
unfortunately died before he oould join and his place was taken by M.R.Ry. 
V. S. Asvatha Ayyar. Mr. Mehta's services were dispensed with on t,he termination 
of his probationary period at the close of the year. Otherwise there were no 
changes in the gazetted staff. The organization of the oollege has been further 
regularised by the formal oonstitution of a College Board. 

4. 'rhe yea.r olosed with six vacancies in a sanotioned subordiuate staff in the 
districts of 51. Some of these have been filled subsequently. SKi:!a1 arrange. 
ments were made during the yea.r to depute an Assistant Farm ager to the 
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Parlakimedi .Es~ate Far~. Men we~e transferred as little as possible and as junior 
m~n are begmmng to reheve the semors of l!Iuch of the farm work it is possible to 
keep the latter more continuously on district work. The generally excellent 
effect of this will be seen in the section below which neals ·with district work for 
~hi.ch concentration, continuity and fripndly re~ations with the local ryots are 
mdlspensa.ble. Towarfls the close of the year lDformation was received that the 
Secretary of State had accepted t.he proposals for the expansion of the depart
ment. These provide for seven divitiions in the dietr.icts, the establishment of 
more district farms, the recruitment of a trained district staff in every district, tlle 
co-ordination of the pro~pects of assistants in the scientific sections with those of 
men in the districts and a general improvement in the pay and prospects of most 
of the men in the service. The department thus possesses for the first time an 
ordered scheme along which development can take place. 

5. Mr. Coventry, C.I.1I •• the Agricultural Adviser to the Government of 
India, inspected Coimbatore and also the farms in the south and west in February. 
He appeared to be well satisfied on t.he whole with what he saw and his report is 
with Government. Five gazetted officers from other provinces came on tours of 
inspection in thA year to different parts of the Presidency. 

B.-BUILDINGS AND LAYING OUT OB FARMS. 

6. No new farms were opened during the year, but an additional area was 
added on lease to Samalkota, and a stretch of waste sand dunes was added to Hagari. 
The buildings at Anakapalli were completed and have been very well designed aud 
arranged by the Farm Manag-er. Most of those at Sirvel were finished and both 
farms were put in to order. Both however suffpred, Anakapalle from a flood and a 
cyclone, Sirvel from a breach in the Kurnool-Cuddapah canal which effeo~ively 
cut off all supplies of water. The ginnery at Hagari was not finished in the year. 

7. As regards Coimbatore, it is satisfaotory to say that the difficulty of the 
water-supply has been solved at least for the present by fixing an en~ne to 
another well and reserving it for drinking and housphold purposes. Sanction 
has been obtained for thA following works, the construction of rooms for forty 
more students, quarters for the Lecturing Botanist and nineteen more houses 
for the employes at the College. l'he site for the Rest House for Indiau visitors, 
and dispensary, etc., bas bE'en acquired but the buildings have not yet been 
started. 

n.-AGRICULTURAL EDUCATION. 

8. The year was noticeable for the introduction on J nne 7th of thp new scheme 
sanctioned in G.O. No. 2381, Revenue, dated 17th August 1914. By this, instruc
tion in the first two years is devoted mainly to general agriculture and its allied 
occupations, B.g., the dairy, cattle feeding and rearing, care of implements, 
etc.,-th", lectures in both scientific and ag-ricultural subjects being fitted in with 
the general scheme of practical work. It is possible to take in 40 students a year 
for this course. Those who wish to prosecute their studies further may be taken 
for an additional 18 months' course devoted mainiy to the sciences as applied to 
agriculture. Abollt 100 applications were received and just as in previous years 
a week's preliminary examination at Coimbatore was held to pick out the most 
promising stndents. The res~lt was that 42 were admitte~. The y.ea~ thus ?pen~d 
with a t.otal strength of 74 m the College and closed With 70 stillm reSIdence. 
Stimulate a undoubtedly to some extent by the publication of the scheme for the 
development of the department there have been 200 applications for the 40 seats 
in 1915. This competition for admission to the College is an encouraging feature 
in this agricultural work. It promises to give a wider scope of selection for the 
department, iu itself a great advantag~, and it meaDS that a start has been made ~n 
getting hold of the younger generatlOu. Very great progress has been made I.n 
district work in persnading the working ryot to adopt improvements, etc., but tIllS 
annual small etream of boys from the College means that more and more of the 
sons of the middle class landholders are obtaining- a knowledge of agricultural 
principles and practice which tbey could not otherwise get. If this only grows 
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and increases, it should have in time considerable economic effect in the districts. 
Practically all the students. who le~ve. Coi~batore become members .of the ~adras 
Agricultural Students' Umon whioh IS domg most excellent work in keeplDg the 
old boys together as members of a corporate body. Withont such a bond of union 
those who do Dot join the department are apt to get lost in the districts. The 
Union has changed its magazine from a quarterly to a monthly one. Most of the 
work connected with the Union naturally falls on the Assistants at Coimbatore and 
though it is often heavy it is ungrudgingly performed. Founder's Day WRS kept 
as usual as an Old Boys' Day, this time under the presidency of the Hon'ble 
Mr. Ll. E. Buckley. The Hostel has cont.inued to work satisfactorily under the 
Warden. With the increase of students it has been neoessary to appoint a steward 
paid out of Hostel funds. The services of a retired Taluk Head Accountant have 
been obtained. The tone of the College throughout the year has been uniformly 
good. The w.ork of a Principal of a College may not at times appear to be so 
lIhowy as that of a District OfficeI' who can point to the sales of so many thousands 
of ponnds of seed, etc., but' the department knows that it is the labours of 
Mr. Wood and of the whole College ~taff that make these other things possible. 

9. All the third year students (15) got through their examinations but the 
general standard was low, They were not as good as the year which preceded 
them or liS the one that is following on promises to be. They were weakest in 
Agricultural Engineering. The post of Engineering instructor is t,he one which it 
is always the most diffioult to fill satisfactorily. As usual the students in the third 
year were taken on two tours-one to Kistna and Godavari and the other to Madura 
and Tinnevelly. These tours are of the greatest instructional value. The second 
year students were examined in Chemistry, Botany, Mycology and Entomology by 
examiners from other Provinces. They did very well, especially iu Chemistry
credit for which is mainly due to the car&ful teaching of M.R.Ry. Ramaswami 
Sivan. 

III.-, RESEARCH .AND EXPERIMENTS. 

A.-AGRIOULTURE. 

10 . .An attempt is made below to collect most of the important or interesting 
results obtained from the work on the agrioultural stations and to indicate the 
main lines of work there in progress, For greater details reference is solicited to 
the reports of the different stations. The tarms had their full share of the vicissi
tnde~ of the season. Anakapalle had six feet of water over it as a result of a breach 
in the river embankment and consequently some of the buildings were damaged 
and some fields sooured. After a prolonged shortage of rain Coimbatore suddenly 
got 8 iuches of rain in one night in February when, as a rule. they rarely get 1 
inch in the first three months of the year. The green manure crop at Sirvel did 
very, well and the suoceeding paddy was most promising when the Knrnool
Cuddapah canal breached and there was no more water. The whole crop died. 
This was most unfortunate as it was the first year of the farm and the demonstra
tion promised to be most suocessful. Alike in Bellary and Kurnool the Bouth.west 
monsoon was good but the north-eastern rains were poor, so that the early-sown 
crops did well bnt the late sown ones, e.g" cotton and sorghum, did poorly. .A 
farmer always dilates ou the occasious on which the season has not behaved exactly 
as he thought it ought to have done; and' in sp.ite of this list of irregularities 
Bome very good crops and useful results were obt&med. 

Crops -(a) Sugarcane. 

11. Varieties and cultural method8.-This section deals only with the work on 
the distriot farms. Dr. Barber's work is dealt with sepa.rately whilst the missionary 
work in the distriots falls under the heading of demonstratiou, eto. It was due 
to the presonoe of the red-rot disease in GOdavari that the first district farm was 
ever started, viz., at Samalkot&. The great aohievement there was the discovery 
of a oane very much more immune to this disease than the local variety viz. Red 
Mauritius. But even so there is still some red-rot· about. The last three years' 
work at Samalkot& has clearly shown that the loss from this disease may be 



entirely prevented by the exeroise of a little oare. There the praotioe is to har
vest the oanes clump by clump and tie together a.ll those from one clump. As thlt 
canes are out they are carefully looked over and any setts cracked or bored or with 
broken buds are discarded, and if there is any sign of disease in any oane from a. 
olump no setts whatever are tak .. n from the oanes of that clump for planting next 
year. The results havtl been as follows: out of 18,000 clumps which were grown 
in 1912-13 only 70 subseqnently showed rmy traces of disllase, in 1913-14 out of 
38,500 clumps only 838 and in 1914-15 out of 32,200 only 175 or taking the three 
years together the incidence of the disease is only It per cent-e. very different 
state of affairs from the time when the srea under sugarcane in G,odavari was I"llpidl;r 
decreasing because the majority of the clnmps were so badly diseased that the culti
vation of cane more often resulted in 108s than gain. Among the varieties tested at 
Samalkota B. 3412 for the second year in succession topped the list in yield of raw 
sugar per acre with 8t tons. Java 247 again came second. On the average of 
the last three years the positions of these two are reversed but if B. 3412 wain
tains its position this year it will be put out in the distriot. For the conditions in 
Vizagapatam on the other hand,B. 15'29 appears to be suitabl-.a oane whi<>h is 

,steadily improving its relative position at Samalkota but as yet has only reached 
fourth place thete. Much reliance however cannot be placed upon the Anakapalle 
results this year all the farm was first flooded rmd later many of the oanes were 
laid low by a oyclone. At Nellikuppam Messrs. Parry & Co. are testing most of 
our varieties of cane on field scale and· under factory oonditions. These results 
are not yet to hand. 

12. Mallurial.-Sllgarcane is one of the most p~ying of crops aDd requires 
intensive cultivation. Qllestlons therefore connected with its manuring are of 
importance. A series of experiments tried some tim., ago showed that on the deit& 
land of Samalkota. artificials were not 8.0 'Profitable as oilcakes, and for the last 
three years different oiloakes, viz" safflower, pungam, gingelly, grounanut and 
castor have been tried against each other. So far as any inference can be drawn 
from these result-s as yet it would appear that none of the~e.posse5ses any peculiar 
virtue over its competitol"B, the' controlling factor in the nett profits is the price at 
which these cakes can be obtained at the time of purchase provided ahout 120 lbs. of 
nitrogen is given pllr acre. 'l'here is, if anything, a slight advrmtage in gingelly 
cake unless the price rises very high. 

(b) Paddy. 

13. In futUre most of the work on evolving single strains of better paddies 
, will be undertaken by the Economic Botanist, the work on district farms being more 

conoerned "'ith local cultural and manurial problems. Where a sufficiency of ",ater 
is obtainable it is the practice in the south of the Presidency for one paddy crop
to follow the other without any interval. In Godavari on the other hand the 
main crop is harvested in November-DecembE'rand the second crop is not Bown till 
the end of January or mere ott..n in February although throughout January there 
is always ample water. And this persists although there is from time to time a short
age of water at the end of the second crop season. If the suocessful cultivation of' 
paddy merely depended on the presence of water here was a great opportunity fQr 
finding a crop which would repay Bowing in late Deoember or early January and 
so save a month's water-supply. But water is only one factor, albeit a great one, 
in the growing of paddy. For six years since 1908-09 trials have been made with all 
sorts of paddies to find one which will stand these conditions in Godavari, but 
without avail. Only occasionally was a harvest got which was worth recording. 
This emphasizes the fact that with paddy as with other grains there is a proper 
seed time for each locality. 

14: Seedlings: Thin Seed-beds.-In trying economic'transplantation of paddy which 
is so widely advooated by the department the mistake is often made of not reducing 
the amonnt of seed sown in the seed-bed. If a healthy stand of plant is reqnired,as it 
is, it. stA,nds to reason that strong healthy seedlings shoald be grown. It has been 
shown again and aga,in by experience that seedlings from a thick seed-bed do not. 
do so well wh .. n transplanted singly as seedlings from a thinly sown seed-btod, but 



there have been no comparative figures. Experiments ha.ve been made on this for 
the IBllt three years at Samalkote. and the resnlts Bre uniform each year. The 
usual local thick seed-beds are sown at the rate of 700 Ibs. of seed to the acre. 
Seed-beds have been sown at rates of 850 Ibs., 280 Ib8. and 210 Ibs. per acre 
respectivE!ly for the last three years. The average yields of the resultant crops 
have been 8,518, 8,648, 4,066 Ibs. of grain per acre and 6,438, 6,525, 6,493 Ibs. of 
straw per acre. There is thus nothing in it in the yields of straw whilst the 
yields of grain are definitely and in,. every case in everYlear in favour of the thinly 
sown seed-bed. Thls experiment will not be continne • 

15 .. Age of seedlings at tTflftspla1l.fation.-'fhe usual proverb is that seedlings 
should be in the seAd-bed for liS many days as the weeks the crop subsequently 
remains in tbe field. "For six years experiments have been conducted at Samalkota. 
to determine whether t.be age of the seedling at time of transplantation is of vital 
importance to the subsequent crop. A crop was taken in which 35 days is the 
normal age of seedlings.at transplantation and each year seedlings aged 25 days, 
95 days and 45 days have been transplanted. It is clear that this experiment 
could be put down in two ways; either the seedlingR conld be sown at iutervals of 
ten days and all the seedlings transplanted the same day or the seed-beds could 
all be prepared on the same day and tbe seedlings be transplanted at int.ervals of 
ten dayA. Both have been done. The figures show that the age of the seedling 
within these limits is practically unimportaut where transplantation takes place 
on the same day, hut where the dates <If transplantation differ the advantage 
rests with the crop transplanted earliest although the seedlings used are YOllngest. 

The average figures are:-

Age of •• edling •• 

Transplanted the same day 
Transplanted at interval. of ten 

day. Seed-bed .own the .ame 
day 

26 day.. 3& day .. 

8,198 8,192 

8,841 8,688 

~day .. 

8,244} 
lb. per aere., 

3,735 

it is probable that more care was takeu with this experiment in the Jater years
and if the figures for 1909-10-which are at variance witq all those of subsequent 
years-btl omitted the figures iu the last line would read 4,048 3,757 
8,674. The inference is that the age of the seedlings is immaterial between 25-
and 45 days provided transplantation takes place early. 'I'hie experiment will 
be discontinued in this form. 

16. Manurial ezperimtmts.-At Samalkota, Coimbatore and Manganallur 
experiments are in progress testing the effects of different manures on paddy. 
On the first two farms this work has been iu progress much . longer thau at. 
Manganallur. 'Manurial requirements of course, differ with the locality althongh 
a long series of experiments in thE! west have shown that not infrequently one
particular manurial constitutlnt, exercises a great effect as a rnle on a particular
crop •. In considering the results of experiments carried out under such different 
conditions as exi~t in Coimbatore, Tanjore delta aud GOdavari delta exact 
uniformity must not be expected. But there is an increasing mass of evidence that 
the generally most suitable manure for paddy is green leaf in some form (or bulky 
organin nitrogenous matter) Bupplementp.d by phosphate in some form. Whether 
the addition of the latter is financially. profitable at any particular place d .. pends 
on local trials there. Eviden:ce is however accumulating from many different. 
sources as to the correctness of the main proposition. Isolated experiments in 
KistnB Western delta "Iso tend to confirm it. Potash l'Rrelv has a beneficial 
effect. The average of over six years' comparative trials at' Samalkota shows· 
2,585 lbs. per acre on the no manure plot, 2,749 Ib8. on tha.t whioh receives only 
green leaf, 2,736 on tbt which gets green leaf plus potash and 3,340 on that which 
has a small application of superphosphate in addition to green leaf. Corresponding 
average figures at Coimbatore for a like period give 3,1141bs., 3,2911bs., 3,175 Ibe. 
and 8,843 Ihs. It is doubtful whether the addition of the phosphate to the 
green leaf pays at Coimbatore. Figures of 008~ and profit will be worked 011t for 

2 ' 
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Samalkota. At Manganallur, the oorresponding figures for this year alone are 
1,700 lbs., 1,92i> Ibs., ll,240 Ibs. and 23701bs. respeotively. i'he results of more 
years' work there is howtlver needed before anything definite oan be Ba.id. The 
fringe of this work has of oourse only been touched, though the problem has been 
greatly olelU'ed by the fact that. time need not be spent on trials with potash and many 
ofthe mineral oombinations in which nitrogen oocurs. Experiments have been starttld 
at ManganaUur to determine the form in which phosphate oan be most advan
tageonsly applied. So far a.s they have gone they tend to show that although paddy 
is grown under swamp oonditi ... n~ phosphate in the form of super is more readily 
available to the plant thau mineral phosphates or bone meal. The time and method 
of application is also of importance. Mr. Samp~on writes in regard to the Manga. 
naUur experiments: "It is evident from observation of th" growth of the orops 
especially in the case of superphosphate that these manures have a denidedly 
,stimulating effect; not only do the crops become established sooner but they assume 
a more healthy and vigorous appearance thau is apparent from the difference in 
orop yield and it is probable that a s~cond application during crop growth would 
have a greater influence on grain produotion." This has to be tested. 

17. II/crease of straw to incr6ase of grain.-The complaint ig sombtirnes mad", 
that the applioation of artifioial fertilisers oauses an undue inorease in the quantity 
.of straw at the expense of the grain. This has not been the experience at the 
farms with the use of superphosphate in moderate quantities. Thus the figures 
.at Manganallur gave as percentages of grain yield to straw yield o~ the no manure 
plots 71 per cent. and 64 per cent. anI! on those on whicb super had been added 
.81 per cent. and 64 per cent. Where super was given in addition to leaf the per. 
eentages of grain to straw on the plots which receivtod leaf alone were 83 per oent. 
and 98 per cent. and on those which received leaf plns snper in moderate quantities 
(120 Ibs. to theaCl'e) 83 per cent. and 105 per cent. When the dose of super was 
doubled (i.e., 240 IbR an acre) straw did increase more rapidly than the grain 
yield. The figures at Coimbatore corroborate this. 

(c) Cotton.· 

18. Selection of single plant strains is being oontinued at Koilpatti, Hagari 
and Nandyal j and in the former distriot tbos" whioh are co!!sidered to be the best 
are grown on 2 I acre blocks to provide sufficient lint for spinning test,s. We are 
again indebted to Messrs. Harvey & Co. for doing tb"se and their reports have 
been most favourable showing th!lot the3e strain- spin up to forty' $ and are strong 
ann uuiform. Another testimony to the value of these strains is shown by the fact 
that the Sri Cbidambara Vinayakar mills at Koilpatti are paying a bonus of Re. 2 
to S per 25C Ibs. of lint to villagel's in order to proo'ure the orop. Two of the 
iltrains put out in the villages disappointed expeC'tations. Their qn3.1ityand gin
ning percentage were maintained but the yield was only average. When young they 
carried a profusion of bolls and a· very heavy yield was anticipated. But later 
many of these bolls were shed. It is not clear whether this was due to lattl rains 
in the season or not In the preV'ious year they had yielded very heavily. Both 
.at fT agari and Nandyal a serips of single plant selections are being very oarefully 
tested. The s6"lci which is being' put ont in both these districts is derived from 
single plants 'and some of the la&er selections on the farms promise to do still 
better. SelectiCJn work on Cambodia is in progress at KoilpaUi and Coimbatore. 

(d) Dr!J Grains. 

19. The extent to whioh work. is in progress on dry grains and fodder orops 
is possibly not realized, but detailed work is in progress on sorghum, the millets, 
t'agi, chillies, and" dry" paddy besides many fodder orops The profits obtain
able per acre from these orops caunot compare with tliose won from paddy, sugar. 
cane and cotton,eto., and consequently elaborate experiments on mannring for 
instance are ont of place; no; do questions of quality arise in regard to these grains 
to the extent that they do in cotton lint for instance. The ohief lines upon whioh 
improvement oan b~ found are th~refore .necessarily more oonfined to onltural 
methods, seed selection and prevention of dldease. Under the first head oome a, 
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whole series of experiments, e.g., the most profitable rotation of crops in the 
different traots, the use of the drill and harrow, the use of light iron ploughs on 
garden soils, the be@t method of applying water to ragi, etc. Also work on all dry 
land orops is not under the same control as that on paddy. The whole year's work 
may be lost through II vagary of the season. Cases of this will1!e found below. 

20. Under the first of these heads, viz., rotation of crops o()mes the syste
matic cultivation of the waste lands of North Malabar. Chillies did especially 
well this year and SO}lle of the varieties yielded at Taliparamba a profit of Rs. 170 
to RS I 200 an acre, The hot weather rains WAre short and so ra.gi was caught by 
the monsoon before it wall well established, The depression in the prices of ginger 
and tnrmeric also unfortunately continuedand neutralized the r-lrect of gllod yields. 
At Palur, Nandyal anO Hagari rotation experiments are in progress, but ,0£ oourse 
the heflVY fall in the price of groundnut and cotton has afEAoted these series of 
trials which are to be judged by financial results as well as by ~he maintenance of the 
fertility at the soil. At Nandyal the rotation of a mixed crop of horse gram and 
cotton-a common local practice--followed by sorghnm has been tested for six years 
against the simple rotation of pure cotton, sorghum. The only thing t.o be ~aid 
for it is that thereby some norse gram fur cattle food is obtained cbeaply. The 
gram has no effect 'on the following sorghum crop nor apparently much on the 
cotton crop. This experiment is being discontinued and other rotations tested. 

Tn Pall1r, the work of testing tbe best cereal to be grown mixed or in 
rotation with gronndnut was oontinued. • 

21. Onder the same head of cnltural experiments come the deep cultivation 
before the hot weather of land on whioh dry p~ddy is to be sown, and the relative 
valne of sowing ragi in flat beds or on ridges and furrows. The results so far as 
they go are in favour of deep cultivation for dry paddies early in the season. In 
the seoond case the experimell;ts at Hagari which were coutinued go to show that the 
ridge and furrow system of ,planting is neither better nor more economical of 
water than the ordinary flat system in the case of ragi. This is somewhat at 
variance with the experienoe at Coimbatore and it would appear that the yields are 
about the same in both systems but that the quantity of water nsed depends 
on t.he oare with which the land is laid ont in the first instance. Also trials shQw 
that no economical results of value are to be expected from reducing the seed rate • 
of ragi and chillies. Irrigated or Chitrai Cholam is one of the most important 
crops grQwn under wells in Coimbatore district, the profits from which mainly 
depend on the amount of water which -has to be baled to mature theorop.' 
Economy of water is thus most important. Attempts have been made for several 
years at Coimbatore to see whet.her this could not ba achieved by growing the 

-orop in ridges and furrows instead of ,on flat beds. This cholam however needs an 
irrigation to cause it to sprout; and a difficnlty has always l?een found in getting 
an even start for the crop before it is big enough to earth up. 

22. Se.d selection and varietiss-Sorghwm.-At HagaPi plots were again BOwn 
to test the yields of the six single plant seleotionB, but no results were obtained as 
throughout the whole of that tract of Bellary the sorghum crop failed, It is theSll 
kinds of vicissitudes which make work on dry grain crops so muoh longer than on 
orops on which oon~tions are more nnder control. However one very uRei,,1 
pieoe of work was completed by Mr. Hilson on this orop. There are two main 
varieties of very different value from the point of view of fodder, one posse~Rin~ 
a pithy stalk and the other a sweet one. Yet when the ryots sow Beed whinh 
they expect is going to give them sweet Btalked fodder, a large number of these 
pithy stalked oneil always appear. Careful experiments at Hagari and Nandyal 
have shown that cross fertilization of sorghum readily occurB in the field and that 
this composition of the stalks is a simple Mendelian charaoteristio in which 
sweetness is recessive. It is thus simple in fnture to obtain a pure strain for 
sweetness of fodder; it _ is necessary to get a good grain yield on it also. 

23. Bagi, ltaliall millet and O,nnbu.-The testing of different single strains 
of ragi was oontinned at Hagan with good promise, whilst the SeB.Son tbere also 
favoured Italian millet whioh gave a record yield.' It failed oompletely in the 
previous year. It has aleo again done 'vell at Coimhatore. Tbe grain of one of 
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the foreign varieties of cumbu is beginning to lind favour in the neighbourhood ot 
Coimbatore. Work is being continued thereon. 

(e) FrJdder Orops and (hasses. 

24. Forei!ln lJanetie,.-These fodder' ('.rops and grasses are becoming more 
and more important every year as all improvement of oattle is closely bound np 
with the provision of good and cheap fodder. The best comparative tests ean be 
made at Coimbatore where there ill a herd of cattle. The standard fodder crop of 
the district is cholam, periamanj~l, Bown thickly and grown under irrigatioJ.l. 
But the recent experience at Coimbatore goes to show that guinea grass would be 
more prolitable to grow for this purpose. The former gives per acrtl from 25,000 
to 33,000Ibs. of green fodder whilst guinea grass gives from 22,000 to 36,000 I b8. 
and is more eoonomioal to grow and has not so muoh waste. Silver Beet or Swiss 
chord mentioned last year has again done well on the whole giving 25,000 lbs. in 
six cuttings between October aud April. Teff grass was also again grown and 
made into hay. It was of good quality but the yield-l ton an acre-is not very 
good. At Koilpatti the local irungu cholam usually growu for fodder has been 
entirely superseded by periamanjal introduoed from Coimbatoce 8.Dd there have 
beeu considerable sales of it to ryots in the distriot. 

25. I flrii!l8TWUS gra,s6s.-There is reason to believe that the natural supply 
of many of the most valuable indigenous fodder grasstls of India has been 
grievously diminished by the· practice of unrestricted grazing. Cattle turned 
on to a pasture uaturally eat the more succulent grasses first, so that 
in places where cattle in oonsiderable numbers always wander over the grounds 
as soon as a flush of grass comes year by year, the better grasses have less 
chanc!> of maturing and spreading. The inferior grasses are encouraged to spread 
at the expense of the better. The obvious remedy is to devise some scheme for 
sowing seed of better grasses and for protecting the pasture till growth is 
established. But no one has ever done any work on Madras grasses from au 
economical point of view. So this department is not yet in a position to distribute
Reed. In most of the papers of earlier years, Pennuetum cMlCnroides-the far-famed 
grass of the Kangayam country-is mentioned as if it would flourish everywhere • 

• which of course is not the case; or the exotic Paspalum diiatatum is recommended. 
This last is growing admirably in the lower portions of Sim's Park, Coonoor, but 
does not flourish on the dry-arid plains: A start has beeu made to collect all the 
local grasses which are held in greatest estimation by the ordinary local herdsmen 
and they will be tried and tested. A comparative plot of some of these were laid 
dowu at Hagari last year. Of a cognate nature is the keeping of correct and. 
careful aecounts t,o lind the cost of converting 200 acres of bare sand dunes int<> 
useful and profitable paRture. This has been started. 

(f) Groundnut. 

26. Varieties.-Tests were continued to compare the value of 13 different 
kinds of groundnut. West African continues to maintain its place as the best nut 
on unirrigatjld land haviug given an average yield for the last, three years of 505 Ibs. 
of oil per acre; bllt on land irrigated from wells local Mauritius is still ahead 
with an average of 950 lbs. West Africau coming thlrd with 877 lbs. . 

(g) Pepper. 

27. The year on the W f'St Coast Will; altogether peouliar. ''There was practi
oallya seven months' drought from October 191~ to May 1914 as only 1'56~ of 
rain were received instead of the average 8'35". The result was that many of the 
vines died and all, except those in the most sheltered corners, suffered from lack of 
shade in the hot weathar. On the other hand there was almost an entire absence 
of the usual disease "pollu," and the final result on the whole wa. a record yield 
of pepper from the farm, viz., 4.,741 Madras measures of green pepper (practically 
4,741 Ib8. of dry pepper); ,but the yields varied 80 much according as to the
amount of shade reoeived iu May that for the comparative purposes the results 



from the different plots are of little value. Of the varieties Kallavalli continued to 
improve its position as the heaviest yielder. . 

; • (II) Lit·e Stock. 

28. Oattle.-The first attempts to oQtain a special officer for cattle failed and 
the only herd mailltained b.y the department is the one at Coimbatore. It did 
well throughout the yc!ar; There were 34 births, z6 animals were bought, 42 
weresolJ and 3 calves died. At .he end of the y<!ar the herd, including working 
bulloeb, numbered 205, of which 37 were cows .and (f heifers. Many of the heifers 
bor~ on the estate are now coming to maturity, but it is slow work. The dairy 
dealt with 79,300Ibs. of milk as compared with 66,900 last year, and besides sales 
of fresh milk I,~86 Ibs. of butter were sold as compared to 1,358 Ibs. last year. 
Debiting the milk used by the dairy at I anna a pouud and allowing for deprecia. 
tion, establishment., etc., there is a small profit on the yea1"s working. The average 
yield of milk of the whole herd, including the dry cows, only works out to 
approximately 31' Ibs. of milk a day. This valued at 1 anna a pound comes to 
Rs. 61' a month per cow whioh is certainly more than the cost of its keep. But a 
mnch higher average daily yield of milk is required. 

29. Slteep.-The flock at Hagari continued to do well and at the end of the 
year had increased from 36 to 58. Unfortunately the shepht'rd in charge failed to 
note several of the matings and consequently the male parentage of some of the 
last born lambs is not known. There are two rams with the flock. The average 
clip of wool has uot improved as much as was hoped being only It Ibs •.. though 
one animal for the second year in succession gave over 3lbs. Au interesting 
trial was made to see whether it would pay to bU1' young lambs and fatten them 
on some of the fodder crops for the Bellary market. Those purchased were a 
mixed lot of lambs, none of which had done well from birth and they did not 
grow as well as was expeoted, with the result that when the growing of the crop 
waR t.aken into account the bILlanoe ou the profit side was only the manure. 
Mr. Hilson believes that better results ought to be obtainable and is repeating the 
trial with some of the farm·hred hogs. 

B.-CHEMISTRY. 

30. The soil survey of the delta portion of Guntilr district was completed and 
it is expeoted that the final maps will be ready in a short time. 'I.'wo thou saud four 
h.mdred and twenty·seven analyses were marle of different products of which 53 
were for cultivators. Mr. Harrison continued his work on the gases in paddy soil 

. during the growing period of the crop and another memGir on it was,accepted by 
Pusa aud published. It appears that the gases mainly given off by the decom
position of organio matter in paddy soils react with the organized film of diatoms 
on the surface of the water of the field, promoting the oxygen.ation of the 
surrounding water and therefore with a slow rate of drainage improving the 
aeration of the roots A long series of experiments alao goes to show that 
gaseous nitrogen is evolvod from paddy soils especially during the growing period 
of the crop. The general trend of all this work is that green lI)anure crops have 
not so muoh direct manurial value on paddy as has been imagiued but have a very 
important influence on the healthy growth of the crop by improving the aeration 
of the ,wate~ an~ soil,. by impro~ing t~e ~ec~ani~al textul'e -of the soi~ and by 
promotmg bIOlogIcal actlOu. The mvestlgatlOn IS belDg pursned. In oonJunction 
with the Government Mycologist some baoterial work was done This is mt'ntionea 
ill the seotion on Myoology. 

C.-ECONOHIO' BOTANY. 

S1. Work on paddy occupied most of the attention of the Economic 
Botanist and his staff. It was the first year in which they had been able to raise 
crops from seed of known p~~entage. and t~e crop~ grown on the small plot of 
land on the CentrM Farm uti.lIzed as a breeding statIon were a revelation of the 
extraordinary "mations whioh may ooour in paddy. Looked at from the point. 
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of view of an agriculturist, which is the all important one, two facts stood out. 
One was the extent to which the ordinary varieties in the ryots' fields are not 
really true to type, and t4erefore the difficulty of improving the crop by mere 
single plant selections. Even when these are made as carefully as possible for 
desirable characteristics from crops which were believed to be pure the odds are 
pract.ically even that in the next season these selections will split up into plants 

/ revealing all sorts of combinations of characteristics instead of coming pure. 
The other fact was the importance from the point of view of yi~ld of obtaining a 
pure st.rain in which all the plants come to maturity uniformll- A field m!,lst be 
harvested at one time, the grain cannot be plucked like cotton and plants which 
either mature before or after ~he majority are merely so much loss so far as the 
harvest of grain is concerned. Considerable attention was naturally given in the 
first year to the inherit.ance of morphological characteristics and a paper on some 
of these was contributed to the Indian Science Congress. Arrangements have 
been made to provide the Botanist with more uniform land on which to grow his 
,1!elected seed. The wet land on the Central Farm is notoriollsly variable and 
when it cornea to testing economic as distinct from purely morphological qualities 
it is essential that the conditions under which the plots are grown be uniform. 
Some 600 lots of paddy are being carried on, of whioh a third are for studying 
the inheritance of important economic characters. A beginning has been made 
of an economio survey of the paddies in the most important rice gl'Owing tracts of 
the Pre~idency. In cotton attention is being concentrated on Cambodia and 
Cambodia crosses. The D"puty Directors of the Northern and Sonthel'n ranges 
have already done considerable work on the local indigenous cottons and in this 
they will not be dist urbed. 

D.-GENERAL BOTANY. 

32. Much of the work under this section :lomp.s under the head of teaching, 
but work in connection with the herbarium is alwlI)'s in progress, for which purpose 
tours were made in various parts of the PreHidency. SomA 2,000 specimens were 
collected in the year and 1,586 sheets added to the herbll.rium. Three thousand 
.six hundred and sixty.four sheets had been sent to Mr. Gambit' at Kew for his 
work on the Madra~ }<'lora before he wrote and asked that no more be sent for 
50me little time and until the sea route was safer. In r{Jund figures he has 
received 10,50" sheets for his book on the Madras Flora. One hundred lind 
eighty specimens were identified during .he year for various correspondents. 

E.-EN'fOKOLOGY. 

33. Mr. Bainbrigg'e Fletcher's book which was mentioned in last year's report 
was issued to the public and has been very favourably reviewEld in journals both in 
India II.nd abroad. I am alsd informed that tbere have heen many private sales of 
it. As will 'be seen from Mr. Ballard's report (Appendix VI) the- new Insectary 
has proved most useful in working out the life histories of several insect pests. 
In the districts preparations were made to try new ml"thods against the Deccan 
grasshopper. Ihe ryats do not take at all kindly to bagging the hoppers. Dllep 
plnuO"hing in order to destroy the egg masses is efficacious bllt it isdifficuit to 
get ;yots to no this on a large scale, and unless a.1I or the majority of the villagers 
work together against a pest those who have taken trouble have the mortification 
,of seeing their crops destroyed by the insects which corne from their neighbours' 
nelds. Considerable success has attended campaigns against grasshoppers in the 
United ~tates of A~erica by the use of poisoned bait. The attractive principle for 
the Deccan grasshoppe.· has however not yet been discovered. Mixtures of Paris 
green a?-d j!l'gge:y flavoured with mango, lime and many other ingredients .w~re all 
tried ahke In vam. Fortunately the season was vt!ry unfavourable to thIS IDBect 
$Cd the ryots' crops did not Buffer much from it,s depredations. The use of light 
traps is often recommend~d as a remedy. against schoenobioB bipunctif .. r, th.eins~ct 
which canses the dead white head seen 10 paddy fields, but a prolonged trial WIth 
them showed that this remedy cannot really be relied npon. The most successful 
.aistrict wOI'k was done on Mr. ,Stevenson's mango gardens in Salem against the 
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~Dgo hopper. 'The trees were treated periodically with fish oil soap made by the 
Fisheries Department, which promises to be a very useful and cheap insecticide 
and the crop was saved. Mr. Stevenson saw that il!lstructiona. were faithfully 
-carried out and he was fully satisfied with the results. 

34. SM"Wmltwrp-.-The rlistrict work on sericulture is dealt with in a later 
section of this rAport. French seed of the univoltine species were obtained from 
the Salvat.ion Army at Simla but neither at Coimbatore or Kollegal were cocoons 
successfully reared. At the Salvation Army Settlement at Bethupadi a few did 
come. through and t.\le resultant cocoons were much larger and heavier than those 
{)btained from the ordinary multivoltine species. The partial suocess obtained at 
Bethupadi waR not due to any speoial methods and precautions, but is useful in 
showing that these ooooons may live in Southern India .. nd trials with them will 
be continued. 

F.-MYOOLOGY. 

35. In previous reports it has been customary to fill most of this paragraph 
with an account of the district work against Ihe palmyra, coconut and areca palm 
diseases. That is really distl'ict '" ork and in future will be dealt with in the section 
devoted thereto. In the West Indies a dise .. ~e on coconut palms vel'y similar in 
description to that found on the palmyras in Godavari and the cocouuts in Malabar 
is ascribed to a coliform bacillus. Coliform ba.cilli have been isola.ted from the 
rotting portions of pa.lms in this conntry affected with bndrot, but inoculations 
with pure cultures thereof on healthy palms have not induced the disellose, whilst 
inoculations of healthy palms with pUl'e oultures of the fuugus Pythium palmrvorum 
bave resulted in all the symptoms of budrot with subsequent death. It is thus 
established that the cause of the disease known as bud rot in Southern India is 
Dr. Butler's fnngus Pythium palmivorum. A new disease has been report€d on 
-coconuts in Cochin and is under investigation. A fungus on paddy which converts 
the loose head of grain into a solid black diseased spike was worked out in detail 
and field operations against it will be tried next year. The cause of bl ack rot in 
plantains ha.s not so far been discovered. General correspondence is developing; 
thirty-six bundles of diseased plants were received tor investigation and twenty-one 
.applications of investigating diseases on crops were received. 

G.-THE SUGAROANE ;BREBnING STATION. 

36. Dr. Barber's report is publish"d as Appendix VIII. The extraordinary 
differenoes in habit between the different seedling canes were meutioned in last 
'year's report as well as the faot that the chemical ana.lyses of the different seedlings 
promised great variations. The complete analysis of last year's seedlings shows 
that 61 of the Madras seedlings analysed at over 17 per cent. sucrose, 87 over 18 
per cent., 8 over 19 per cent. and 2 over 20 per cent. These are all satisfactory 
figures for this one feature as will be Been hy the fact that Red Mauritius, Java 
247, Barba.d03208, B. 1,529 which are the best of the recently imported canes 
range between 16 per cent. and 20 per oent. Some J 50 packages of cane have 
been sent to the stations in Nort.hern India. Among these are nine Madras seed. 
lings which have been distribnted mainly in order to Bee how they fare in the 
north. It would appear that, in 1913-14, the seedlings were if anything treated 
too well on the station so that vegetative growth increased at the cost of sugar 
content, for when cuttings from them were planted on field c~ditions, an improve. 
ment in sucrose content took place concurrently with a fall in the general luxuriance 
of their growth. Hitherto one of the most diffi,lUlt matters has been the collection 
-of pollen whioh frequently has had to be brought from scattered and distant villages • 
. However, this year by utilizing part of the wet lands at the Central Farm and at 
Taliparamba and Samalkota this difficulty hM been much reduced. Dr. Coleman 
in Mysore has kindly helped onoe more. The North Indian canes which. hitherto had 
·never flowp.rold did so this year but 'unfortunately did not set fertile pollen. Some 
23,(,00 seedlings were successfully raised in the year. Dr. Barber and hitt staff 
contribute<l during the year several papers on their work and on sugarcane to 
Puse., and the International Congress of Tropioal Agriculture, etc. 
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H.-PISOIOULTURB. 

[Sir F. Nicholson, K.O.I. E., writes as fQllows.] 
37. Fr,sh wai6r pisciculture.-As in previous years this was in charge of 

Mr. H. C. Wilson. The Sunkesula fi~h farm was maintained, the breeding and 
distribution of larvicidal fish was developed, the tpor fish-farm plan was sanctioned 
and its construction begun, sevllral important tanks were etocked, the Nilgiri 
tront streams were duly conserved and their supplies of fish food replenished, the 
waters of the Bhavani and Moyar continued under conservation, the aoclimatisation 
of tench in the plains was achieved, and the rivers of Coorg and Sonth aanara care. 
fnlly surveyed in view to further operations. There were numerous minor operations 
in progress, but the large Collair lake scheme is at, a standstill by reason of the 
number of traps and Ii,xed engines in the locality. Certain restrictive measures 
have been introduced and others were nnder investigation. . 

38. Marine Piscicultur6.-'fhis waR confined in actnal operation to the 
Tuticorin lagoon fish-farm of about 160 acres which was duly constructed and 
began work towards the end of the year, and to the edible oyster farm at Polioat 
which continued to work snccessfully, though with vicissitudes due to. Boods and 
droughts. 'rhe pearl oyster farm near Pamban received the general sanction of 
Government in January 1915 and the matter now awaits the submission of detailed 
plans and estimates by the Public Works Department, and the acquisition of the 
island. 

General.-The staff both for inland and mariue pisoioulture was oonsiderably 
strengthened during the year and this will lead to developments hitherto impossible. 

IV.-DEMONSTRATION, AID TO THE PUBLIC, SHOWS, 
AGRICULTURAL ASSOCIATIONS AND GENERAL PROGRESS. 

31:1. The year has been marked by a general development of distriot work all 
ronnd. In practically all lines there bas been distinct advance. 

(a) Operations against disease. 
40. Palmyra disease in Godiivari and Kistna.-b may be thought tha~ this 

disease is doomed to be ever with us, but mention was made last year of a change 
in method. Not only were steps taken to cut dead and infected trees as soon as 
signs of infection were apparent but in one small tract of Kistna the villagers 
were persuaded to cnt all trees within the known infected area searching for 
hidden signs of disease and where these were present to operate at onoe. This 
method has in the course of the year been pnshed still further so that all 
infected traots in all villages of Kistna have been so examined and a start haA 
been made in Uodiivari district. WLen it is remembered that 95 per oent. of 
the trees operated upon recover and that an infeoted tree can remain a source 
of infection to others. for years it is clear that if this system of detailed 
.examination oan be generally introduced_there will be a fair chance of overtaking 
this disease. The system by which the State supplies the supervision and driving 
power and the ryots do the work at their own oost is the ideal one for dealing with 
diseas". Great credit is dutl to M.R.Ry. V. Ramanadhan, the Kistns Tahsildar and 
his staff for the work they had done there. In all 220,403 trees in the two 
districts were cut of whioh 33,553 were dead at the time of operation, 40,286 were 
trees with externa.! signR of infection and 9,738 were infected trees showing no 
external symptoms.- The remaining ones were healthy trees partially cut in the 
process of examination. These figures may be contrasted with those of previous 
years. The inorease in the cost of staff has been oomparatively small; yet in. 
1913-14 the figures were 100,741 trees cnt (7 j ,341 dead and 29,400 infected) and 
in the years previous to that about 80.000 a year all dead because no attempt was· 
then made to deal with infeotion.. At the end of the year 27 villages in Kiatna 
were removed from the infected list. 

Oocon.ut disea8e in. Malabar.-The same disease Pythium Palmivorum attacks 
coconuts in Malabar, but these palms are not nearly so susoeptible to it as are
palmyras. The disease is widespread, and not intense or rirulent anywhere .. 
1,497 infected trees were destroyed. 
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41. MahaZi diBease on a,.ecanuta.-Work was continued in South Malabar and 
in a remote corner of !::louth Canara to demostrate the efficacy of spraying areca· 
nuts with Bordeaux mixture as a preventive against mahali (Phytophthora). In 
all more than 29,000 trees were successfully treated as compared with 14,000 in 
1913.19U and 2,100 in 1912.1913 when field work was first started. 

42. Work againBt smut on cholam.-In Bellary and Kurnool a definite attempt 
was made to persWlde the ryots to steep their cholam seed in a 2 per cent. solution 
of copper-sulphate before sowing as a preventive against smut. They did it on 
seed suffioient to sow 1,SOO acres hut more work of this nature ought to have been 
done in Kumool. 

(b) OropB. 

43. Buqarcane.--Work in connection with this crop is at pre~ent of peculiar 
interest because of the high prices ruling Jor sugar and jaggery. The CUiTent 
y~ should see a considerable expansion of this work espenially in Vizagapatam 
district where a beginning was already made (a) by the distribution to the ryots 
of 45,700 setts of B. 1529, (b) by the sale to them of 16,400 lb. of castor cake for 
manurial pnrposes and (c) by getting them to use improved fnrnances of which two 
were erected. In South Canara, Red Mauritius is now established in 150 villages. 
It 18 however in very scattered portions. The total area under it is 424 acres 
as compared with 194 last year and 84 in the one previous to that whilst the use 
of it'on orushing reills coutinues to spread. Six years ago they:were unknown 
but since then some 130 have been sold. The cultivation of it is also reviving 
in Malabar under the stimulus of high prices. .A start was made in introducing 
improved furnaces into Chittoor district which it is oalculated means an average 
increased profit.of Rs. 15 in converting each acre of cane into jaggery. 

44. Oottoll.-As before, work was confined to the TinneveJly, Bellary, and 
Kurnool districts aud in all progress resulted. In the south a new circle was 
openl'd for village work in the Ramnad di-;trict. In Tinnevelly 400 acres 
were cultivated in October 1913 on seed farm by 61 contract growers besides 
another 95 acres sown with different unit strains to provide lint for spinning tests. 
From the seed farmM 120,0)5 lbs. of good pure seed were obt.aine'!. Of this. 
103,465 Ibs. were sold to ryots from seed dep6ts in the sowing season of J 9 I 4 at 
20 per oent. above ordinary bazaar prices. 'I'his WIIS sufficient for 12,1;v acres. 
The figurEl for the previous year WliS 89,500 lbs. seed sold sufficient for 1v,501} 
acres. In 1913.14 three villages took the produce grown from departmental seed 
direot to the ginning firms without intervention of middlemen and obtained their
own seed back pure. In 1914-15 tweutyvillages so took 132,750 lb. of kappas and 
obtain<.d 97,600 Ibs. of pnre seed. Most of this was kept for sowing purposes and 
was certainly suffioient for anoth!'r 10,500 aores in October 1914. Therefore in 
the season of 1914-15 there were from 20,000 to 22,000 acres nnder departmental 
seed more than double the area obtained in the previous year. By this joint sale 
it is calculated that the ryots made an additional Re. 1-2 per acre (or verl 
nearly their asses8m~nt) iudepe.ndently of any profits they made by selling theu
surplus seed for sowlDg for WhlCh there was a good demand. There are obviously 
very great possibilities iu this system of joint· sale both as a means of profit for
the cultivator and as a means of spreading new types. But it has not been 
possible yet to form thoroughly operative co-operat,i ve societies as lDatters of 
finance have not been arranged. If the smaller producer is to obtain the benefits. 
of this joint sale he must be able to get advances against his growing crop; 
otherwise he has recourse to the middlemen and all chances of his joining in 
joint sales after harvest disappear. This has to be arranged because not only have 
all the firms in the trade now agreed to gin such joint consignments separately 
from those of anyone else but one mill is offering higher prices to obtain the lint 
from our depnrtmen~l seed. One of the special strains put out last year in the 
Bouth of the district did very well, but unfortunately the one aronnd Virudupatti 
shed many of its bolls late in the season and the yield was affected. In Bellary 
693 acres were sown on seed farm conditions and 58,253 Ibs. of good seed was' 
obtained. 51,943 lbs. (suffi.oient for 7,000 acres) were sold at 15 per cent. above-

40 
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local prices of seed. In Knrnool from 651 ycres of seed farm 43,702 Ibs. of seed 
were ~bta.in!ld of ",!hich 30,736 Ibs. were sold. In Bellary all the seed sown was 
of umt stram and lU Kuruool most of the seed sold was from a single plaut 
~electiQn. This year all will be. The total area under seed farm conditions in 
October 1914 was 2,250 acres in the three districts, and altogether 186,1441bs. 
of seed were' sold snfficieut for 21.,900 acres. If to these two acreages be added 
the area sown with sfled retained by joint sale in Tiunevelly, 84,000 acres are this 
year to our knowledge uuder seed of selected varieties. In the previous year the 
1I.rea under this known seed was 14,600 aores, so a very considerable development 
has takeu place. The budget allotment was Rs. 46,350, aotnal payments were 
Rs. 46,390, and receipts Rs. U,257. In these figures also oome the expense in 
spreadiug drill cultivation in Tinnevelly (v. below) j also at the latter part of t.he 
season there was a very heavy fall in the price of c0tton due to the outbreak of 
war. It has on the whole been a very satisfactory year's work. 

45. Drill cultivation in Tinn6'V6lly.-Concurrently with the work on cottou 
the use of the drill and harrow is being- introduced into Tinnevelly. Hitherto 
-coolies were largely trained in the use of these implements on the Koilpatti farm 
and as >l. resnlt most of Lhem were drawn from the labouring olasses. But as a 
result of better c;>rganizatiou arrangements were made in Tinnevelly to give more 
training in the villages and HS a result many of the sons of the more respectable 
farmers are learning how to use these implements. The area on which they were 
used by the ryots themselves shows a great increase, llie., 11,329 acres, ail compared 
with 7,117 in 1913-14 and <l,877 in 1912-13. 32 sets of implements were sold as 
-compared with 35 in 1913-14 and 14 in J912-13. Sales would probably have 
been great-er still but owing to thE' fall in price in cotton on acccunt of the war 
about September, October, there is tightness in money. The dril! is being more 
and more used by ryots for the cumbu crop, and it is a mistske to look on this 
improvement in method of cultivation as one solely for the benefit of cottou. 
Cleaner and more careful cultivation of the Boil benefits every crop grown upon 
that land. Moreover the figures given above include the area on which cnmbn waa 
,sown with the drill and t.be soil was afterwards inter-cultivated. In 1910-11 these 
implements were only used on 70 acres of cumbll but in 1914-1,5 they were nsed 
by ryots on 1,990 acres. . 

46. Paddy-Seed and seed-rate.-There continues to be a very strong demand 
in the neighbourhood of all the farms for the surplus seed which is always sold 
Blightly above ordinary market rates. Figures are not ready for the Southern 
division but in the Northern and Central divisions 63,124 Ibs. of seed were sold j 
a.nd the village associs,tions which in Malabar are doing good work bought np 
most of that available from Taliparamba. The practice of reducing the seed-rate 
-cont.inues to spread and single seedling transplantation has sprtlsd very consider
ably in the Bhavani valley and has been started under the Amaravati irrigation. 
A general reduction in the se~d rate is in p~og~ess arnund Samalkota and surplus 
Beedlings from the Anakapalli farm were dlstl'lbuted to 48 of the ryots of the 
neighbourhood to be transplanted singly on their lauds for demonstrational 
purposes. Only from one part of the whole Presidency is any complaint about 
this system heard and that is from portions of Shiyali and Mayavaram Taluks. 
Detailed district work was Rtarted there on these linAs Borne four or five years ago 
aud then On account of the opening of new farms the man had to be taken away. 
Had he remained it is doubtful if even this complaint had been heard. Some there 
say that they had excellent yields from these single seedlings for the first three 
'years and then the fertility of the land appeared to become affected, and they are 
now transplanting in twos and threes. Even if they find that this system pays 
them best in the long run (although it is 'notorious that the Tanjore ryots do not 
mal!ure their fields to tbe extent that the Tinnevelly or Coimbatore men do, and 
although Kistna which for years and years has practically used nothing but 
single seedlings has no such complaint to make) there is still a large reserve of 
.credit due in. Shiyali and Mayavaram to the introduction of this system of economio 
:transplantation, for transplanting with twos and threes means that from 50-60 IbB . 
.of seed are being used per acre, whilst in the old onginal system about 120 lbs, 
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-of seed were commonly used. So that even now there is a saving of at least 
Rs. 2 an acre. In this connection an interesting fact has occurred. It has 
been possible this year to post a man once more for district. work in these two. 
taluks and he has sold 30,:i27 Ibs. of green manure seed (Kolinji)· much.more 
than was anticipated. Thus it is not unreasonable to conclude that had it been 
possible to keep a man for district work there for th<) last four years continuonsly 
any real difficulty which was being felt by the ryots would have been met. In all 
-this work the importance of preparing the seed bed carefully in the first instance 
aDd sowing it. thinly must be borne in mind. (v. para. 14 supra). StroDg healthy 
well developed seedlings are rAquired and not the puny produce of a congested area. 

47. ManuTes.-ln the previous year small quantiti~s of fish manure were sold 
to many ryots in the Southern Division for trial and as a result many more orders 
were booked for it iu t,he year under report at enhanced l'ate5, but unfortunately 
it could not be supplied as the catch of fish in the West Coast was a complete 
failure. Attempts are being made in the current year to get ryots to try small 
,applications of superphosphate to supplement the green manure in accordance with 
the results on the farms (v. para. 16 supra). As a result of the Trade Conference of 
-last December manure depots will probably be establisbed in time. In all these 
:matters of artificials it is above all things important that the ryot only gets the 
substance he requires and gets it pure. 

48. Green manure.-The most rapid advance made has possibly been in the 
Musiri and Perllmbalur taluks of Trichinopoly district where work was begun 
(though the staff was very short) at the request of thE' Collector Mr. Buckley as 
the rates for leaves from the forest had been raised. Over 1,000 acres were grown 
with dainoha iii these two taluks and the growth was so good that often tbe crop 
from one acre was out and jlistributed over two or t~ree acres. Moreover which 
is still more satisfactory-the ryots made arrangements to keep some of their crop 
.for seed for the next year. In Sholavandan oircle llqual if not hetter results 
'were obtained, and one village there estimated the value of the improvement 
as worth to thsm Rs.20 an aore. This is not impossible when it is remembered 
that in that village daincha only costs, them about Rs.:> to 4 per acre to grow 
whilst previously they had been getting green leaf from tbe forests in Ariyalur 
in Trichinopoly district. The leaf had to be purcbased, brought, from the forests 
·to th8 railway station, trained to Sholavandan and then carted and' spI'ead upon 
the fieldR. Daincha continues to give much better results 'on land inclined 
to salinity thaD a good sweet land. This is probalily due to its effect on the 
mechanical texture of the soil. In Madura circle work. has not progressed so well 
as in SholavA.ndan)llainly because the area was larger and there was a change of 
. officers. Ins,tances also were not wanting of the disappointments which at times 
result from working with agents of absentee landlords. There is no doubt 

,about the sympathy and good intentions of the landlords but most of them are 
bUBy men, and amoug agents, there are agents and agents. It is obvious that 
'somo -will not look with favour on a new fangled system which· requires a little 
care and only costs about Rs. S to 4 an acre most of whioh goes in labour, in place 

. of one which iuvolves direct purchaae. Daincha seed is still purchased from 
Bengal. In Malabar the absenoe of rain in April.May (1" as compared to an 

,average ()f 8") affected adversely the cowpeas whioh are there being introduoed 
for green manure. Daincha is getting a start around Mangalore. In Chinglepnt 
and South Arcot the work also developed. Taken as a whole the sales in the year 
amounted to 150,814lbs. of seed (Southern Division 82,823 lb., Central 61,458Ibs. 
and the Nort.hern 6,533 Ibs.) as compared with 158,600 lbs. in 1913-14 and 
'vO,800 Ibs. in 1912-13). 

49. Indigo.-As soon as it became probable that the European war would not 
suddenly collapse it seemed likely that the ryots who cultivated indigo this year 
would make great profits, and it wns also likely that t~e price of indigo seed 
would rise rapidly. A special grant was therefore obtained from Governmflnt and 
a stock of good indigo seed was laid in before prices rose very high. Afterwards 
''24,570 lbs. of good indigo seed were sold in villages iu whioh old vats still existed 

• 
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in a state of fait reIfair, but in which latterly the trade in it had decreased. Later
in the year prices of Beed more than doubled and muoh adulteration took place. 
There were IW compll/-ints against the seed sold by the department and very many 

'applicali1QIls aad to ile rejeoted because stocks were exhausted. 
. . 50. Inte~vi dry CIllti1:atiOfl, in Mala6ar.-In spite of the fall in the price ol 

ginget aud turmeric which were the two chief commercial crops in the rotation 
recomln~nded for these lands this system is steadily spreading. Amongst other 
thipgs the residual. effects of ~e manures !,-pplied to these crops have R great 
effect pn the cereal m 'the rotatIon so that IDstead of modan paddy only being a 
catch crop •. it b~ given to man~ ryots y.ields comparable with those of paddy on 
wet lan\ls. Also over 10,000 ch1l11 seedlmgs were sold from Taliparamba farm. 

51. Bericult'Ure.-In 1913-14 the fieldman on sericultural work in Konegal was 
mostly occupied in missionary and advisory work. Although his teaching had had 
some effect,. in 1914-15 an effort was made towards more practical work. He was 
ordered to work in a smaller group of villages, a rearing hou.e was built for him 
'irith~f taluk office compound and land on which mulberry cOllld be grown was 
secured. The object was to see if he could rear disease free seed and whether the 
rearers would pay higher prices. Unfortunately early in the season the shed was 
burnt down, and the seed sent from Bengal was of very poor quality. The rearing· 
house was then moved into one of the neighbouring villages and althongh the 
season was late 14,500 bealthy worms were brought through the fourth moult. 
From these 13,000 good cocoons. were sold for seed purposes at Rs. 2-12 a 
thousand when-ordinary Mysore seed was fetching Rs. 2-4 or Hs. 1-8 per 1,000. 
The seed proved to be absolutely free from Pebrine and Flacheric the two most 
deadly of silkworm diseases. The work will be continued. 

52. Imple1lUnts.-When first attention was paid to agricultural improvemeuts 
in 1864 a rush was made for the introduction of WI/stern machinery. It often 
proved unsuitable and during the last eight years mnch mt.re attention has been paid 
to local crops and improvements in local practices thau to the sale of new ploughs,. 
etc. However a demand for these is growing up, and implements are sold, lent, 
or hired from the farms more extensively than is possibly known In HH4-15, 32 
sets of drills and harrows were sold in Tinnevelly district, 27 Scind ploughs from 
Palur, 26 mODsoon ploughs (mostly from Palur), 9 triangnlar harrows, 6 improved 
country ploughs; seven power sprayers and at ·least two improved jaggery 
furnaces. There were probably more of these latter made and sold as t·be W Bllt 
Coast has not reported figures. Besides these, ploughs were hired ont or lent to· 
four ryots near Anakapalli aud to two at Nandyal, whilst at Coimbatore Rs. 150· 
was reoeivedfrom ryots for the use of heavier ploughs atRs. 5 an acre. At Koilpatti 
arrangements have been made to hire to a village a~sociation with a view to 
eventual purchase a two furrow disc plough costing Rs. 220. One of this kind 
has done excellent work on the Koilpatti farm for two years and has attracted 
milch attention. The country people have humourously dubbed it the" Chatty'" 
plough. It has been vfiry difficult to procure spares and even supplies at times in. 
Madras and the !l'rade Conference was very useful in bringing this to the notice 
of all firms, etc. It is unfortunate that the iucrease in freights and cost of produc
tion due to the war has caused the retail price of most of these implements to be 
increased just when a real demand for them was beginning to appear. 

53. Live stock.-The Government have decided to appoint an officer esrci. 
ally for cattle breeding but he has not yet arrived. Consequently, the wor on 
cattle is confined to Coimbatore. The failures wbich have so repeatedly 
attended the afforts of Government to place breeding hulls at public institutions· 
free for stud purposes have frequently been .the causlZ of sorrowfnl cQmment 
ill official reports. In these circumstances, the figures at Coimbatore where 
bulls have been kept at stud for the cattle of local ryots are interesting. This 
has been done since the farm was opened seven years ago, and the numbers of 
ryots' cows covered in eacb of these years are respectively, 5, 6, 52, 139, 247,. 
425 and 570 (last year); and this though the fee for service bas been steadily 
rai8P.d from nothing to I:! annas . a. covering. This is a great contrast to past. 
experience in other places: It is merely the result of keeping good bulls,.. 

• 
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attending to the ryots promptly when they bring thelr cows ,a.pd of gaining their 
confidence. The local demand exists. Agrioultural officers chiefly in the Centra.! 
Division assisted th~ ryots in getting their useless male ~ok, fol~~r~ 111: ~U 
officers of the Vetermary Department. - . • 

5~. Oattle SkOIDB and Agricultural lec/ureB, etc.-Cattl@-;hol'VSWlilr,,).1eld.at. 
Ongole, 'l'iruppur and Madura. At the two last., agricultural lectures, d6lnlmSir~ 
tiona and exhibitions were givAn as well as at Pudukottai and Ammapet.. # 
exhibit was also sent to the Agri-]Iorticultural Society's .. how at MlPrlla..: "he 
Tiruppur show is noticeable a'J being the only one mau.agea bts' District 
Agricultural Association (that of Coimbatore) without auy aid 1V1i~qr from 
local or provincial funds. This is most creditable. Another feature about it is 
the increasing interest in it displayed by the smaller breeder. Agricultural 
lectures have been giveu at many places in the districts. 'l'wo very successful 
demonstrations were -held at Palur; but the most effective demon~trational work 
is done by meetings on the land of ryots who have successfully trieo ~4jt 
advocated by the department. ThiR was done widely. . 

1i5. Agri"ultural A88ociation,.-Of the old district associations Ganjiim con
tinues to do good work and also Coimbatore iQ the Tiruppur shoVil'. Madura also 
is keeping interest alive in its show. The village associations in Malabar, some 
21i of them, have also done very good work. Some five co-operative ag~cultura.! 
societies have been formed for the joint purchase of manures, etc., bu~ost of 
them have not as yet had a full year's work. . 

56. MiBc.llaneous.-The oriminal tribes settlements at Kammapur~ and 
Bommanigadda were visited by agricultural officers 10 and 9 times respectively 
and muph advioe and active assistance was giveu. In the latter station the utility 
of this was somewhat impaired by frequent changes of the officers in charge. The 
stations at Bethupadi and Bapatla IVere also visited. Reports on the possibilities 
of five other sites as agrioultural settlements were prepared aud submitted. General 
oorrespondence with literate ryots increases. In the head office at Madras 1,119 
applications for advice were received direct from ryots. 

1i7 Gp,neral Progr688.-The year has been one of widespread development on 
many lines. As compared with last year-the busiest then to date-the ohief 
items in the balance stand as follows:-

(i) 'rwice the number of students were admitted to Coimbatore. 
(ii) The method of dealing with palmyra disease was much improved and 

more than twioe the number of trees were examiued (220,403 against 100.741). 
(iii) More than twice the number of arena palms were sprayed (29,(100 

against 140,000). 
(iv) There was more than twice the area under pure seed of selected 

cotton (3~,000 acres against 14,UOO). 
(v) The area drilled by tho ryots' themselves in Tinnevelly district increksed 

by nearly 60 per ceut. (11,329 against 7,117). • "" . 
(vi) Tbe area economioally transplanted oontinued to iucrease and tI;.e ~ales 

of paddy for seed increased. . ;! - - . 

(vii) 'L'here was more than twice the area under Red Mauritius cane III 6out.h. . 
Canara (4240 acres against 194); '.' . 

(viii) The number of ryots' cows served at Coimbatore increased by one
third (570 against 425) although the fee was iucreased, from 8 As. to 12 As. 

(ix) The number of monsoon ploughs sold increased from 3 or 4 to 26 
independently of other implemeuts, and of those whioh were hired out. 

(x) Distriot wor.i. wae be!5un against smut and sufficient seed was treated 
to sow 1, 100 aorAS. '1'he average annual loss from smut is about 7 per cent. of the 
orop aud is frequeutly muoh more. 

(xi) Five more men were definitely allotted for district work in five more 
oentres. Practical' work on silk was also started. 

Hut the call is still very general for more and more men in the districts. 
ThAre are many fields of work ulltouohed. It is a source of grElat satisfaotion 
that the soheme for reorganization and ordered development bas been so quiokly 
Rsnctioued. 

6 
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. y.-AGRICULTURAL ENGINEERING. 

58. In most oih~ provinces all work on machinery ,reqnit'ed for agricultural 
pUl'posetandowfthin'1.he purchasing power and capacity of the ryot to httend to it 
is dealt with bI thls derartment. In Madras it lies with the Director of Indus
tries 1Iil4 to him and' his aepartment belongs the credit of spnading the use of oil
engiooslor well irrigation more widely, I beleive, than in any other part of India. 
Tb~ department has so far dealt with the erection- of 413 power plants for 
irrlgaf.ion· A suggestion was made at the end of the year that this work together 

'with agricu.ltnral ertgineering generally should be entrnsted in future to this 
department: . 'The mattfor is under examination. Messrs. Parry & Co. worked their 
steam tack-Ie very successfully at Nellikuppam. 

Vr.-PUBLICATIONS AND SUPPLY OF INFORMATION. 

59. Mr. Wood has almost completed a most useful note-book of agricultnral 
(iets. and figures modelled on McConnell's book for Western farming', and 
M.R.Ry. Rai Babadur K. Rangacbariar is at work on an Elementary Botany. It 
is not realised at what cheap rates these books on agriculture are made available 
to the public. McConnell's book costs Rs. 6, Mr. Wood's for South Indian condi
tions, As. U. 

60the foll9wing bulletins and leaflets have been issned during the year :-
~ t~ 

~ I Number'" 1 Subjeot. Prepared by Language. oopies 
iI""I printed. 

III Some general method!ll of oontrolling attaok. by 
iDaeot-peat8-AgrioulturaJ methods. 

IV Some general methods of oontrolling a.ttaoka by 
inaeot-t·efJtl-Mechanica.} ule.hodl. 

V The f<.dder qn8ition in Cojmbat.ore ,.. .n 

191'-

T. Bainbrigge Fletober .• 

Do, 

R. 0.011 Wood ... 

Jt:ogliab ... 
Engliah ... 

i 
Engli.h .. 

VI • • • 
Tam.il ••• • •. ! • • • • • • 

VII The Ma.h ... li or Koleraga disea..e of Areoauuta ... W.l4cRa. ... Engll,b ... 
CBnort'lI' '" 
It &lay.lam ... 

VIIi PO'Bible nle for oil engines ",heD DOt required R. Cecil Wood ... ••. Enfllillh ... 
for pumping. . 

IX Indigo •.. Q. D. Mehta, Depuby 
Director' of Agrioult1'nre, 
Oentral DivilioD. 

I Wha.t the ryot hal to ,ay .. bout the advantage. 
of I Daiucha,' eto. 

. ~ 11 What the ryot has to s.y about the ad ..... ntagee 
... of I Wild Indigo.' 

III Wha.t the ryot baa to Bay about the adva.ntagea 
... . Of .. I 'l'riaugular Harrow.' 

1916. 

S. 8.brahmanya Ayyor •.• 

Do. 

Do. 

Tamil ••• '" 
Telugu .. 
Engli.h ... 
Tamil... . .. 
Telllgtl ... 

EngliAh ... 
'ramil ... .. , 
Talngu ... 
Enllil,b ... 
Tamll ... ... 
Talaga ... 
EIISli8h ... 
Tamil ". ... 
TldPgll .. 

I 

, 
":",, -

5.000 

D,ooo 

2,iOO 
5,000 
• 
• 

800 
400 
~OO 

6,1'00 
10,000 
10,01..10 

100 
6,000 
7.000 

1&,000 
16,000 16._ 
10._ 
16.000 
li.oro 
16,000 
16,000 
16,000 

Very large numbers of leaflets were sent to Tah&ildars aDd Revenue 
Inspectors for distribution. Over 73,967 copies of the .Agricultural Calendar 
published in five languages were dh,tributed through Tahsildars, Presidents of 
Taluk Boards and Ailsistant Inspectors of Schools. 

VII.-STATISTICS. 

61. Of'Op forecasts and Cf'Dp cutting ezperime'llts.I-Nineteen 'crop forecasts 
dealing with the sowings and outturns of paddy, cotton, sugarcane, gingelly, 
castor and indigo were issued. As a result of correspondence the Board o( 
Revenue issned instructions altering the form in which Tahsildars should 8I:1nd in 
their returns aDd also arranged that Collectors should supply this office direct 
with more complete abstracts of cultivation from the village acconnt~. 10 
accordance with the request of the International .Federation of Master Cotton 
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Spinners and of the Trade Conference in Madras held in 19] 4, weekly statements of 
the quantities of cotton pressed at the various presses and u~e4 by the different 
mills in the Presidency !Ire compiled and issued. Eighty-six ·erop l!utting-~XP!lri-It 

menta were Illade on ryots' lands by officers of the department. These are of 
·doubtful utility and-the work always clashes with thlf·time of harvest on the . ~ 
farms. -

VIII.-MISCELLANEOUS. 

62. The Agricultural and Traile"Oon/erence, 1914.-A most useful Conf;rence 
was held in Madras in December between the chief firms interested in Indian 
produce, some leading agriculturists, representatives of rail wals, and officers of 
the Co· operative, Agricultural and Industrial departments whIch His Excellency 
the Governor very kindly opened. The Hou'ble Mr. Ll. E. Buckley attended every 
day. The Conference was the first of its kind and was especially useful in 
obtaining criticisms on lines of work and in clearing ideas for future methods of 
development in the districts. It was also a good advertisement of the nature a.nd 
class of work in progress of which several firms were ignorant. It generally has 
promoted more knowledge and understanding and has made future work ea~ier. 
The notes of the Conference have been published and are availablE! for sale. 

63. Speoial Rp.pO'l·t8.-The outbreak of war naturally produced many enquiries 
for outlets of produce and for new markets. Eighteen enquiries from firms 
a1!road were received and information was given to them. These enquiries were 
also passed on to the producing districts. Two 'special reports were written for 
Government during the yell,r-one on sugar, and one giving a history of the 
vicissitudes of th" Agricultural Department since its inception in 1864 and 
8speci!l.1ly assaying the work which has been done in the last eight years. 

64. PersO'1Ial.-It is a very great pleasure to record once more general good 
work at Coimbatore and in the districts. Under Mr. Wood the College continues 
to flourish and expand. The work which Mr. Harrison has done and published in 
India is deservedly.obtaining recognition both in India and abroad. We have just 
heard that his University of Leeds has awarded him the degree of D.Sc. solely on 
the work which he has published from Uoimbatore. The Southern Division has 
benefited greatly by an uniuterrupted year of Mr. Sampson's administration. 
Among the Farm Managers M.M.Ry. Balakrishnamurti for work at Anakapalli 
and in Vizagapatam, M.R.Ry. Muttuswami Ayyar for some years' very careful 
conduct of experimental work at Bamalkota, M.R.Ry. Govinda Kidavu for the work 
on the West Coast, and M.R.Ry. Kolandaswami Pillai for his management of 
Koilpatti and of the cotton work deserve special mention; whilst all wore pleased 
to. welcome to the department M.R.Ry. Rao Sahib A. Rame. Rao who has done 
good work at Sivagiri. All congratulate him on his well earned title. Messrs. 
Couchman and Innes have again been of the greatest assistance. 

61i. Final accounts for the year have not. yet been received from' tlIe 
Acoountant-General, but according to the departmental accounts the total 
expenditure in the year was Rs. 4,95,980; receipts Rs. \; 8,540; net expe~diture, 
Rs. 8,97,440. . 

The budget allotment was Rs. 5,32,300. 

I have the honour to.remain, 

Sir, 

Your most obeditmt senant, 

D. T. CHADWIOK, 

Director 0/ Agriculttwe. 
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APPENDIX I. 

ADMINISTRATION REPORT OF THE AGRICULTURAL COLLEGE, Rj:SEARCH 
INSTlTUTE AND CENTltl.L FARM, COIMBATORE, FOR THE 

YEAR 1914--15. -

I. COLLEG •• 

Teuching.-There W88 no ohange in the prescribed cunoiculum for the two Beuior cl88ee., 
exoept that it was possible to give clas. III rather more instruction in Dairying th .. u neual. 
They went on the usnal tour., one in the northern di.triot_, as far 88 Anak .. p .. Ue, snd one in 
the sonth through Tinnevelly'to Am bSsamudram. Exoept during these tour., their work w .. s 
supervi.ed by the A •• i.tant Princip .. L • 

Fre.h leotures were written for the new ol .... es. The .keleton .y H .. bns was round on the 
whole very nearly oorreot, though slight .. djustment will he necessary. More nse w ... made 
of the Implement M u.eum : w heu dealin~ with this .ubjeot, one o. two lectures were given in 
the mu.eum itself. A chanoe question in one of the .ex .. min"tions .howeil the neoes.ity for 
the st.rict mainten .. nce of the student.' ob.erv .. tion books: owing to the .. bsence of the Chief 
Assistant, and the extra work necessit .. ted by the new course, it h .. d not been possible to 
oorreot them, with the re.ult th .. t, f .. iling the nece .... ry spur, the students b .. d not taken .. ny 
trouble to prosecnte priv .. te enquiries out of cIa •• honr.. Notes by the leotnrers in thev .. riou. 
su bjeots are appended. .. 

Che'llltsfry.-Owing to the ohanges brou~ht .. bont by the new ourriculnm of stndies, no 
lectures were given in Gener .. l Chemistry. 'Ihe old course in Physios given to the first ye .. r 
students has been abandoned, and in its pl .. ce, sixteen leotures of .. popul .. r ch .. r .. cter were 
given acoording to the general soheme. In addition, eleven lecture. of ... imil .. r type were 
giveu in Agricultural Chemistry. 

Fifty-nine leotures on Agrioultur .. l Chemi.try were giveu to the .eoond-year cIa •• who 
.. lao attended 28 praotioal cl88.es. 

Eighteen .tudents presented themselves for ex .. mination at the diplom .. examin .. tion in 
Agrioultural Chemistry .. nd of these eight passed in the flr.t 0188. and ten in seoond 0188 •. 
There were no f .. ilures or third olass p88ses. 

Botany.-The new cour.e of studies W88 introduced in June, and the flrst-yeRr .tudents 
reoeived instruotion .. s laid down in the .yll .. bu~. They had 28 classes during the yesr. 

The second-ye .. r studenta of the old dil'lbm .. COUNe attended 57 lecture. and 60 practical 
cl .. sse •. 

The Diploma Examination WB8 held in Decemher .. nd, out of the eighteen students 
(inolnsiveof the student of last ye .. r) that ... t for the examin .. tion, seventeen passed (two in 
flrstclaes, Bix in second and nine in third) and one failed. 

Myoology.-The usu .. 1 oourse on pl$t dise ... es, consisting of 27 lecture ... nd 27 practical 
ol .... e., w .. s given to the •• opnd year students during the l ... t term. In t·he final ex .. mina.
tion niue atudents were pl .. oed iu the IIrst o1o.s, .even in the second and one iu the third. 

The 6rst year .tudents of the new COur.e h .. d six demonotration .. 
EntO'l/lology.-Eight leotures in Zoology and oix .preliminaiy leotures in Entomology were 

given to the 6rst ye .. r otudentR. 
The second ye .. r ptudents were given leotures on the chief crop-pests and the methods of 

control whioh should be nsed. The pta dents were examined by Dr. Deslie Colemen, Direct,,. 
of AI/riculture, My.ore. Four wore placed in the flret 01888, ten in the second .. nil. three in 
the third. 

2. E .. a .... nolt0n8.-The outside Exammers for the diploma were Mr. EV .. ns, 'Deputy 
Director of Agrioulture in the a..ntral Provinces, Mr. Aitohi.on, Prinoipal, Veterinary College, 
and M.R.Ry. N .. r"Y"n .. murti of the Industries Department. All the .tudents p88Sed: the 
general .t .. ndard was however low: it is probnble th .. t with the new oourse, .. wider .election 
of student., aud the ohances of fe-ex .. min .. tion (which is not .. t present permitted), .. higher 
at .. ndard will be more striotly .. dhered to. The second year .tudents, examined in Agricultural 
Chemi.try by Mr. Annett, in Agricultural Bot .. ny by Mr. Grah .. m and in Mycology .. nd 
Entomology by Dr. Colem .. n, h .. ve done very well: all will proaeed to their I ... t ye .. r. The 
College Medals were all won by Telogu students: the Clog.toun .. nd the Kee •• ~oiug to 
Virar .. gb ....... Hao, who WSB very clo.ely run by VirB8w .. mi for ~e I .. tter: while Sit .. ram. 
P .. trndu obtained the Robertson prize. 

6 
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8. 8'utlsflts.-:-The opening streng~h of the Colleg" shows an inorelWle on pre "ions yea .. , 
due to the adoption of the new cnrrlonlnm. In ola. I[[, there ware fifteen, in 01" .. II 
se"enteen, while the new olass .oontaiued forty-two. These were s.ele~tsd after a week', pro.: 
bation. There were no withdrawals from the senior olasses: the lira' year olass los' fonr 
finishing with a stl'ength of thirty-eight. • 

Hostel.-The ho.tel continued under the care of 14.R.Ry. Tadulillga. Mudaliyar aa 
Warden. The inorease in the work of keeping the hostel acoounts, and superviling the 
catering arrangements, made it neoessary to employ a wholetime offiosr, and e"entnally One 
M.R.Ry. K .aanumanta Rao, a retired Talnk Head Accountant, w ... selected as "Steward." 
This post carries with it a salary of Rs. 80, the ooat of which is met by the hostel fund •. 
The hostel during the year took o"er the non-vegetarian section, 10 that it nOW caters for 
everyone, 32 BrahmaD, 20 non-BrahmaD vegetarian and 14 non-vegetarian: four Itudents 
messed with relatives on the estate. It was found neoessary during the year to raise the feel 
frr.m Rs. 12 to 13 exolusive of the weekly oil hath: tbis was partly dne to the general rise in 
the prioe of foodstnffs, and partly dul!, to an improvement in the standard nf the meals. 

The auditing of the acoonnts was very kindly nndertaken by Messrs. M. R. Ramaswami 
Sivan, T. V. ;S-arayana Rao and B. V. Nath. There was an actnalloss of Rs. 142 dnring the 
xear wbich has been made up from previou8 savings. 

The Studeflts' Olub.-The Students' Club finished up the year with a balanoe on the right 
side, and an a.ccoont h ... been opened with the Bank of Mad...... The new tennis court was nsed 
regularly and yet another will be needed for the coming year. The hockey teaiD reoeived 
oolours for the first time and had a suocessful season: cricket and tennis matches were' also 
played. A new ground was laid ont in the maidan to serve as a football field. The Tennis 
cbampionship was won by a. first year student Rangaswami Pillai. The sport. championship 
was won by V. T. Venkatajalam Mudaliyar. 

4. Build'fly-The library has been improved by the addit.ion of two handsome so; .... us 
whioh shut off the pessage through one side of the room and thus ensure a greater privacy; 
in their construotion wer!, utilised some doors originally fitted to one of the Jibrary OBsea by 
l!1istake; doors of the correct pattern. have now been fitted in the place of these. The big 
leoture room haa been done up, and in it are to be fonnd a full set of the college groups. 
i'wo Hononr Boa.rds, on whiQ)l are oarved the na.mes of the Capta.in and Seoretary of the 
Students' Club, are also litted, so that tbis room will become the rel,'ository, so to .peo.k, of 
oollege tradition. A handsome bench for the accommodation of VlSitora bas been placed in 
the Front HaU. 

Aocommodation is found for the office of the Government Sugarcane Expert in addition 
to the' regular Oollege staff.' 'l'he change in the curriculum has shorn the Physics Laboratory 
'of much of ita usefulness, and proposals will probably be suhmitted utilising the space in 
another way. Meanwhile, it was possible to find Ii separate room for the Assistant Prinoipal. 

5. The Libr/Jry.-puring the year about one hundred volnmes have been added to the 
Library: 76 were purcho.sed at a cost of Rs. 500 odd, the rest being obtained free, by presenta
tion or 8lI0ho.nge. Eight new periodicals were taken in, three of them being exchangea. 
Two hundred and eighty books were sent for binding during the year to the Government Brandl 
Press at Ootaoamnnd: two hundred more were sent to the Press at Madras. The catalogne of 
Bulletins, Lealiets, etc., has been sent to the Press and copies are expeoted shortly. 

Certain proposals were discussed during the year for putting tbe library in charge of one 
of tbe sectional officers, and proposals have been- submitted to the Director to this end, while 
changes in the metbod of ciroulating periodicals to -the ttembers of the college staff have 
recently been put into effect. 

6. Staff.-The meetings of the college lecturers which ha.d hitherto been informal were 
iegulariseJ. under the name of t~e College Board. This meets to disou.. general collego and 
estate business and also edncatlOnai problems, when only tbose 01 tbe staff who are engaged 
in teaching Ij.:e entitled to vote. The minutes are kept by tbe Assist~nt Principal who acts as 
Secretary. ' The appointment of M.R.Ry. D. Ananda Rao Garn to this post, dates from the 
17th July. The Obief Assistant was away from duty from the 2nd July to the beginning 

'of the new year. Both the Veterinary Asaistant aud the Special (Agricultural) Assistant took 
'" month's privilege leave. The post of Engineering Assistant was held by an acting man 
throughout. 

'I'he note book of Agricultnral Facts and Figures was revised for publication during the 
year and is noW in the Press. . 

7 VisUor •. -The list of Honopary Visitors has been revised from the 1st January: the new 
list co~tains seventeen names aB against twenty-five in the old list. Six Honomry Visitors on 
the old list visited the college during the year. The college was also visited by tbe Hon'ble 
14r A G. Cardew and Mr. 'Coventry, C.LB., tbe Agrioultural Adviser to the Government of 
India.' ..:rhe Director of Agrioulture paid three visits dOling tbe year. During the year, the 
Rev Paul Beck of the Basel :Mission resided on the Estate, for training in Farm Management 
",!,d Estate Methods: on the outbreak of hostilities he had to leave. 
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II. ES!rAu. 

. 8 . .&Iale.-There has been a great improvement in the water-snpply, as additional pumping 
lllant h88 been put down at well No. 60 in the aouth-west oorner of the Estate. This supply 
18 coupled up with tbe present pipe system, and serves the whole of the bnildings south of the 
maid an, inoludiog all the hostel blooks, and tbe greater portion of tbe B and 0 type quarters, 
-thus saviog the 'oollege well, which bas been able in these couditioos to meet all demaods. 
Progre88 bas also been made in planning for futllre extensiou on the Estate and on the south.· 
.east corrier arrangements have beeo made for tb, orderly expansion of tbe Colony: here will 
be plnced the new Provincial officer'. q'l"1tor., and tbe removal of tbe scavengers' quarters, tila 
tidying up of the oorner and the provi81on of a proper gate will materially improve wbat is at 
present rather a back entranoe, aJtbongb a popular entrance, to the Estate. 

9. Qua,tors.-It i. feared that delay will be experienced in the oonstruction of the new 
-quarters needed. !l'wo Provincial officers' quarters, for the Government Lecturing Botanist 
aod the Assistant Priooipal, nioe B type and ten 0 type have been sanctioned. A oertain 
amouot of relief was experienoed by tbe taking over from .he department of Public Works of 
the old oontraotor's quarters, whereby one C, three Intermediate Bna eight D type were added 
to the Estate. Rec\mtly Banction has been obtained to the acquisition of the stretch of land 
"etween this aod the Forest College; the buildings inolnding the Rest house for Indian 
visitors, dispens.ry, eto., have not yet been begnn. . 

10. Sallita/io".-Poudretta was m.nuraotured on the Estate as' usual: some two 
l1undred cartloaas were produced during the year, which were utilised to mannre guinea 
grass, fodder cholam and paddy. The utilisation of the sullage water from the 
honses is also under contamplation, by the provision of a drain to run sonth of tho quarters 
towards the west, where land can be fonnd on which this water can be nsed. This will 
improve what is at present an nnsightly and odorous drain, Rod save the wade of water wbicb 
now occurs. During tbe year nineteen hirths and seven deaths were recorded .. No serious 
.~pidemic appeared. The Sanitary Staff inau·garated an energetic IlIo.quito campaign ··on the 
fldvice-of the Entomologist, and this bas been most successful. Mosquitos have not been 
.exterminated, though constant search is made to find out where ,they lire bre.eding, but· tbe 
llumbers bave been enormously rednced to the oomiort of everyone on the place. 

Quarters are to be provided of the standard design for the E.tate scavengers, in the south 
'West of the Estate and work bas recently begnn. 

ilr. FARM. 

11. Fa,.",.-Tbe season presented surprises all throngh. Drought marked tbe opening 
months, and this following on the sbort rainfall and small straw crops of the previous year 
brought about a serious shortage oHodder. It was not untH September that proper sowing 
.. ains were received, bnt from then onward the rains were plentifnl and well distributed. A 
faU of 2'4 inche. ocourred in January, snli interfered considerably with the paddy harvest, 
'While on the 28th February, the unprecedented faJI. of 8'8 inches was received. This has 
improved the grazing wonderfully, and as last year's crops were above the average, the fodder 
in reserve at present is more tban usnaJ. .' 

Apart from a trial of It. motor tractor wbicb tonk two 2.diso ploughs through the blaok 
~ottcn soil in F. 87, considerable progress was made in improving the methods of tilling of tbe 
land. A great fillip was given to hot weather ploughing by the late rains, and quite a 
.bnsiness has been done in hiring out plougbs to neigbbours. There is considerable soope for 
work of th;. kind in tbe ~cinitr, could 1!'en be spare~ for it. . • . . 

12. L,Vulock.-A shght mcrease 10 numbers IS recorden. More bullooks have been 
plirohased to meet the increuiog demands of tbe students' classes: and the dairy herd is still 
10 need of more oowS 

Attention may be called to tho popularity of the Farm stud bolls: in spite of a riss in 
'Price from 8 As.' to 12 As., 570 animals were bronght for .ervice, both cows aud 
buffaloes. The figures for the past seven years' are interesting: 5, 6, 52, 139, 247, 425, 570. 
This shows clearly that owners are fully alive '0 the value of goodstock, and that if 
treated fairly aud promptly by some oue in whom they have oonfidence as they have in the 
Vetarinary Assistant, Mr. D'Silva, they will readily inake use of GovernDJent bulls. 'rhe 
number of cases treated at the hospital also showed an i]lcrease. 

Miscellaneous additions to the livestock, inoluded a jntka pony, aud some leghorn fowls. 
The BScond annual sal" was held in February, wben fair prices were realised. 

13. Th. I>airy.- This Institution was under the immediate control of the Assistanf 
Prinoipal and bas shown a gratifying improvement. ~'he greate'st business is done in the saJe 
·of fresh milk and at present nO attempt is made to work out the cost of production; the milk 
being simply credited to tbe Farm at a uniform rate of one anna a ponnd. There is little 
doubt that it costs less tban this to produce, a. we can boy plenty of milk in the ueighbonrbood 
at this prioe. The sale of buttar has rapidly risen. One tbousand and seventy.five pound. 
were lold in the previous year: tbe figure for this year ia 1,886Ibs. A profitandlos8 account 
i. given below. 



2' 
To By 

. 
BS. .t. P. BS. ~ P, 

Purcbase of milk- . , 

Farm S3,3li7 lb •• ... ... Sale of milk ... .. . ... 3.090 S 9 
Outside 25.952 lba. ... .. 4,956 18 6 Cream ... ... ... 91 40 8 

Depreci"tion- BaMer ... ... . .. 1.909 II 0 

• 

Buildings at II per _t. en "l Ghee ... ... . .. 132 10 10 
9.000 .. ... ... ... J 291 9 ., Separated milk ... ... .. . 4.98 8 40 

Plant 12 per oent. on 980 ... , 'E Btabliabment ... ... ... 39S 0 Bntler milk ... ... '" &2 1 40 
Petty expenditure ... ... 63 14 II Carda ... ... . .. II 111 10 
:Balance being profit ... ... 69 7 1 Stook in hand ... . .. ... o 10 0 -Total ... 6.777 5 40 Total .., 5.777 I> 40 

h. Btaff.-The Farm Manager at the commencement of the year ..... M.R.Ry. Rejagopala 
Aohari; he .. as relieved by M.R.Ry. Thim Mllroganathan Pillai in June. In November hill 
place was· taken by M.R.Ry. S. Subrahmanya Afyar. The AB8iBtant Farm Managers during 
the year were Unnikrishna Menon. S. Narayanayya and K. T. Bhandary. A Veterinary' 
Assistant Farm Manager wsa posted to the farm in Angust, and haa been plaoed in charge· 
of the feeding of all farm oattle and oalves: be is also in oharge of the Leghorn poultry 
whioh were ohtained towards the end of the year. 

15. .Account •. -

P1'OJU ana 108. account /Of' t}" gear ena'ng Blst March 1915. 
DB. CB. 

... aa. ... ... 
By receipt. ... ... ... ... 19,1106-

To r.monnt as per YaluatioD, ¥arch By am.ount .. per ~Q.tioDI 
81.1914- Karch 81. 1914-

LinBlock (0), ... ... ... 1&,866 Li.eotook (0) ... .., ... 18.101 

Tillage a.nd ltanding crops ... 1.421 TUlagfl and .&aDding crop. ... 1.187 

Poo4uoe in Itore .. , ... 6,888 Prod" ... in .ion· ... ... 10,26& 

Implements ... ... . .. 9,090 Implement. ... ... .. . 9.802 

Machinery (b) ... .. , ... 16,960 Xaohi ... ry (b) .. ... . .. 11.801 

BuiJdio@'1 and eatate improv~ Building'll and eltate improve-
ment. (0) ... .., ... &8,50& menlll (0) ... ... ... 80,968 

l J08,206 1,22,199' 

'To charges in the year .. , ... 48.481 By balanoe boIng I ... ... ... 7,&98 . -.- --
1,49,696 1,411,898 . 

(al Inol.d .. da;ry herd and lind Inlllo. (b) Inol.a •• dairy maoblnary. 
(0) lnolud .. dairy lnriIding • 

. Con'BA.'l'ORB, 
4th May ~15. 

R. CECIL WOOD, 
P'_JlGl, 

, 

APPENDIX II. 

ADMINISTRATION REPORT~ OF THE AGRICULTURAL STATIONS 
DURING THE YEAR 19140-15. 

ADXINISTRATIOII RBPOBT OP TBB DBPUTY DIRKCTOB OJ' AOBICULTUIIJI, NOBmaR DtVU101l, 
- POB THR YBAB J914o-16. 

I have the houour to suhmit the .dmini.tration reporL of my division fur the year-
19140-15. . 

1. Staff-I was in charge of the divisioo until the 9th Ma,. 1914 and from the 9tll. 
November 1914 until th .. end of the year. During the interval I was on leave and Mr. Roger 
Thom .... Probationary Depnty Director uf A)(ricultnre, acted in my stead. As usnal most of the 
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yeAr wa •• pent in camp, all the' f.rn;'8 received frequeut vi.its and tou... were made in t.he 
distriot. 

The recently formed sub-divi.ion remained under th .. cbarge "f M.R. Ry. D. Anaud .. Rao 
Gar., A •• i.tant Director of Ag .. cuJtu~e, nntil ht July 1914 when M.R.Ry. K. Ram ... astrnlu 
Nayudu Garo took over charge from that officer. 

2. Disfrict work.-(a) A Local cotton.-BeZlary di.tricl.-Work wa' c .. rried on alongthe usua) 
line. and the .ame type of cotton HAgari No. I continued to be diA.ribnted. rh~ year marks 
a great advance In the pzpansion of this work. The Bowing rains were timely and there wa .. a 
'Iarge d.mond for our .eed hnt at a lower rate tban that asked, namely, 26 Ins. per rupee, which 
was considered excessive. The price was'..,dueed tQ;JO Ibs. pcr rnpee, '.e., 14 per cent. higber 
thau th~ r .. te for local cotton, and 51,943Ibs. we,e sold.' Tbis is sufficient to ROW 7.200 acres. 

Siz bUlldred aud seventy-four ftcres of leed farm were sown to produce seed fur distribution 
next year. 

(b) Cambodia cotto .. -As was tbe ca.e last year knppas wa. bought locally, ginned by 
the department and tbe ,ped distributed. One thousand seven bundred and t.hirty-two pounds 
were sold in the Bellary ci.·cle aod 680 Ibs. in the Circars. In the latter Hrea, more particularly 
in Vize.garatem, the crop did very well and gave very gond yields. The qu.lity of the produce 
is .Iso better thon is the c&se in the Ceded Districts. Expansioll of the a.ea nnder this crop' 
is however likely to be checked by the fall in the price of cotton. 

(e) Sugar.ca" •. -Attempts to effeot an improvement in the method of cultivation in 
Godiv .. ri district have be~n given np. 'I'he area. ooder this crop in this di.trict i. not higeno"g~ 
to warrant fortller work considering the expanBlon of work in other directions and theshortoess 
of staff nnd the yield ",ith the present indifferent cultiv.tiou is tuo good for the ryot to bother 
aboot possible means of correcting the 'defeots in his method of cnltivation. There i. a. much 
bette" 6eld for w,>rk with this crop in Vizagapatam district. The area of the crop is' bigger 
and the cultivator i. more a1iVd and readie" to con.ider suggested methods of improvement. 
Work hete will consi.t in (al distrihuting c .. nes of a new variety, B. 1529, to replace B. 2U8 
whioh has already got a hold io the district but i. proving nnsuitahle as tbe buds begin to 
.hoot when the ",aues begin to ripen lind tbe qllality and quantity of jaggery are affected; (b) 
inducing cultivators to plant tbe -"rop io rows, (0) advocating tbe use of oil·cake .. , manure for 
this crop and (d) endeavouring to persuade cane-growers to improve their furnaces. A start 
with this work hBS already been made and 45,700 setts of B. 1529 have been distribllted, 
16,400Ibs. of "",stor-cake distributed for the 11114-15 orop. two improved fum.ces erected and' 
arrAngemen •• bave been mad" to supply oU-cake to ryots who wish to try this manure for their 
next lea~on's crop; . 
. (dl Paddy.-(I) Improvement ." cultivatio ... -In Godivari district where most of thi .. 
work il boing done the work Wal expaoded. One bundred aod tbree Rcres were sown at thE> 
departmeuta' rate aud 2,800 acres were transplanted with single seedliog.. This boweve,' .\oes. 
not fly Hny means represent all tbe work that hBS been done in pnshiog tbis impr'lvement. 
in thil di.trio'·. While arrangiog for the sowin~ Rnd transplanting of these demonstr8lion 
plots the distriot officers endeavour to get other. ryots tn reduce the seed-rate they employ· 
withoot bothering tllem .. h .. ut single plant.ing, as it h.s been foond tbat if they can be· 
ioduoed to do the first, their coolies will automatically do the secood for them. ThUll many' 
ryoh who besitate SO adopt the departmentRl method in its entirety try a small reduction iu, 
the •• ed·rats 0118 year .ndmake a further reduotion the nezl ontil they arrive at • rate not. 
T'llry much highsr than that advocated hy the department. In this way a gradual rednotion. 
in tbe seed.rate is being broo .. ht about and in most of the villages in which we have worked, 
tbe mamool rate iB oow conoiderably low •• than it osed to be-

(2) S •• d Ilul"butio~.-Most of this wa. dooe from &m .. lkota farm, where 21,200 lbs. 
of se.d were distributed. At Anskapalle 920 lbs. of seed Will distributed and seedliogs from 
thin IOWn seed beds oufficient to transplant in all 4 acr~s were distribllted to 48 &\,ote to 
demonstrate to theon the Hdvantage of planting good healthy seedlings. • . 

(el Gr ..... manu",.-Three tbousaod eight hundred pounds of "reen-manureseeds 
ohie8y lesbAnia Were distributed. Most of tbis work was done in GOdll.vo.ri district. 

(f) Treatme .. t of ".f'ghum ... d again,' 8mfl! -The t ..... tment of sorghum seed with a. 
2 per cent. solution of copper sulphateh .. s been advocated generally wherever sorghum is grown. 
in those tra.ots where we haT'll district officers working.. In tbis division tbe Ceded Districte. 
offer the biggest field. for this. work ~"d an organised atte.mpt WBS made there this year ID 
l>ring about the adoptIon of this practIce: . In the l:Iel~arJ: Olrele 1,I?0 ac~s of sorgbum were' 
lown with Beed treated under the super,.llslOn of the dlst"lct officer 10 which area no smutted. 
heads were noticed when the fields were inspected. 

S. Implement •. -The g~1l0W8 plough is now doing du~y a~ An~kap.llo aud is turning Ollt 
satisfactory work there, as I. the smaller E.T. plough which IS bemg founo eztl'emely oseful 
for garden oultivation both there and at Hagari. As regards the diso plongh farther triala 
hue been made both at Hagari aud at Nondyal, aod tbe geoeral oonolu9ioOl arriT'lld at that 
for Ilse on tbe dry land in th8lt8 distriots wo,·k will l;J.ave to begin in December while th~re is. 
,tiD Rome moisture in 'be I.n~ &8 later it beoom8lt too hard Dod the plough does not work 
deeply enoogh nor does it lean furrow. 

7 
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Haga/1 Agrieultural Stati()'fl,. 
88IJ8o/t.-The roinfal! was in defect and was almo.twholly confined to the south-weot 

mOnsoon perio~. As is usual in ouch. years the early Bown crops were good, but tbere Was 
not enough mOIstUre to ensure a satisfactory yield of cotton and only enough to carry ~he 
sorghum crop np to the 1I0wering point but no further. . 

2. (al Colton.-The croP. was sown in good time but as indicated above gave only a poor 
return. The average acre-YIeld amounted to 148lbs. for the pure aod 96lbs. for the mixed 
crop. The best yield was 256 lbs. from a plot of Hag"ri No. 25 sown for s .... d purposes. 

(b) 8orghum.-The yields of groin from this crop were mi.,·rable and of straw fair. 
The avor~ge acre-yie.ld of graiu w~. 15. lb •. and of straw 1,156 lb.. A .bett~r yield of grain 
wa. obtalDed by sowmg the crop tblnly In the lIenlral gram crop tl,ol1gb In thl. case the yield 
of straw was greatly iu defect. The figures were 86 lba. grain and 820 Ibs •• traw per acre. 

This year a fair are. was put down under fodder sorghum whioh considering the oeaoou 
bas done remarkRbly well and ha. given Hnlaverage yield of 8.000 Ibs. p"r acre. The practice 
might well be taken up by the local cultivator aud would, if adopted, relieve him in a fow ye .. rs 
of anxiety with regard to his fodder supply. " 

. (e) Be .. gal "ram.-The crop this year was inevory case g"own mixed with a small 
quanbty of sorghum to ensure a supply of seed of that orop. 'J'he average aore-yield was 
IlO lbs. and the highest 100 Ibs. both of which are distinctly poor. " 

(d) 8affiow .... -Thi. crop was grown 00 a .mall area Bud gave an ave .... ge acre-yield 
of 220 lbs. 
. 8. Garde .. cTops.-The crop. in the garden thi. year have in the maio done well and 
the yields of ragi, grounduut and tobacco are about the best we have ever had. This i.largely 
attributed to the manuring the field. reoeived from the folding of sheep upon ti,em. 

(a) Ragi.-l'he average oo"e-yield of this crop this year Was 2,325 lb •. grain aod 
5,037 lbs. of straw, an advance on last .. year'. figure.. The be.t yield was obtained from an 
area of 62 cents and amounted to 8,834Ibs. grain aud 7,750 Ill •. straw. 

(b) 8ugar~ca .. e.-The season hos again been oagainst this .crop and the yiold is low, 
only 3,;'00 lb •. of jaggery per aore. ' . 

(e) Onions.-'l'he orop was normal and gave an average aore-yield of 9,84ti lb •. of 
bnlbl dried aod ready for market. ' 

(d) Oambodia colto ... --This crop this rear wa9 very free from disease but has not 
given a very heavy yield thoogh it was good for the year, It was grown on a totAl area of 
1'83 acres aod gave an average acre-yield of 4H6 Ibs. 

(.) Tobaeoo.-A very good yield of 1,8:iO Ibs. of oured tobacco was obtained. The crop 
has proved one of the most profitable of the garden crop. this year. . ' 

(fJ Gro .. nd" .. t.--Tbis crop was grown both pnre and mixed with grain orops. ·J'h. 
former did exceedingly welll;lud gave a yield of 1,830 lbs. of dried nllts por aore. The latte~ 
suffered from the luxuriant growth of the grain crops and gave only 1118 Ibs. of dried IInt~ 
per acre. ,.' 

(g) Chillie8.--'fhe total area nnder this crop was three-qnarter. of an acre and a~ 
average yield of 2,473 Ibs of green and 841i Ibs. of ripe chilli.s per acre was obtained. ; 

4. 8heep.-The flock has agdin done well and 28lembs wer .. dropped during the year, 
three of which died. A few of the ewes were bred from twice in 'he year and one ewe 
prodnced twius. 'l'.hi. performance Beems to be somewhat of a noveUy in thl8 neighbourhood 
and not a few visitol's came to see the lamb..: 

During the year some store lamb. were bonght io to be folded On the green-manure crop, 
grown in the gardeo and fattened. They were fed with crushed cot~1l seed 6S concentrated 
food, but. did not make the growth they 'ought to have doue. On tb,. account 8,nd because 01 
the hea~ cost of producing the green-manure crop. the experiment wa. not a tinancialsucoes •• 
It, hM) .owever, .hown that if lambs which had not heen rob bed of part of their mother. milk 
cOllld be got tbere would be a reMonable chance of making a profit, and that this plan 01 
feeding qff vreen crops is an excellent means of manuring the land. The experiment is being 
repeated with .ome farm-hred hoggs this y~al', b"t these are o11ly now coming on for sal ... 
Two of the best wel'e disposed of in Bellary market and realised R •. 13 -. 12 each. 'l'heir live 
weights were 116 and 120 Ibs. respectively. A three-year old ram weighin~ 1251bs. was 
BIlld at the same time and bronght Rs. 17~-O. Weighments of these futtelllng boggs a •• 
being taken once a month and the results so obtained show that they are making an average 
inorease of 4 cz. per head per day. . -. '. . .. : 

. 'I'he flock 8S it stood at the end of the offiCIal year coos,sted of 58 todlVlduals ; 2 rams, 22 
breeding ewes, and 34 lambs. ! 

5. Staff.-FlulD Manager K. !"arayalla Ayyangar wa. in c~arp:e ?f the. f ... rn (black-cottoll 
soil area) thronghont the y.ar. E arm Manager S. RamaswalDl hll!n was In charge o~ cot~1 
work and district wOl'k generally. Assistant Farm Manager G. R. VenkatacheUapatl wllS 'I 
charge of the gardeo. As.ustant Farm ManagElr V. S. Snbrahmanya Sastri did dnty in the 
farm Dp to 1st November 1914 when he went on combined "dvilege lea V? for,?ne mon~h.and 
twenty days and fnrlongh for one year. As.istant Farm Manager Bhslry SIva Rac JOIned 
dnty at the farm from Anakapalle on the 6th J annary 1915. 
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Saf1",llcota Agricultural Statioo. 
Sea,ofl.-The rainfall during the .outh-west monsoon period was slightly below tbe 

.. verage and the north-eae~ monsoon rains failed altogether.· The seaeon was bowever 

.,the,· wise favourable. 

2. Cropo-(a) Sugar-tan •. -This year this crop was again very sati.factory. Germination 
...... good and there wae very little red ro~ present, only '5 (point b) of the clumps on an .rea 
ilf 2'9~ acre. containing canes which were disen.d. The average acre-yield of raw-sugar 
works ont at 10,000 lb •. which is one candy less than la.t year and :five cAndie. above the 
.. vorage for the district. The best yield was obtained from B. 8412 which on an experimental 
. plot of 6'7 cents yielded at the rate of 18;574 Ibs. of raw-sogar per acre. 

(b) Paddy-(l) Rainjed.-The leaeon was favourable to this crop inasmuch ae the 
·di.tribution of the rain w .... such that it was unnecessary to give any irrigation. The yields 
bowover are in no way startling, though the ave"Bgeacre-yield of 1,700 Ibs. grain and 8,800 Ibs • 
.. traw over an area of 2'17 acres is good. The two budama varieties, blaok and white, are the 
best yielders and the former gave the highest sield of the year 2,980 lb •. gl;ain and 6,560 lb •• 
straw per acre from an experimental area of 6i cent •. 

(2) I,ri!'ated.-I'latisfactory yields have again been obtained from this crop.· The 
~rop w,as only very slightly IIffected by smut and lodging was limited to a small "rea. The 
average aore-yield for the ... hole area under this o"op for the main Drop season was 3,0 ",9 Ibs. 
grain and 3,568 lbs. straw. . 

(e) Gr •• n .... anur. crop •• -Theexperiment tried last year of mixing otber green-manure 
~rops with sunnhemp, to occupy I,he land after the removal of that orop for fodder ended in 
raiJure. It has been tried again this year, but does not promise any beLter BUcce... For this 
pu .. poso sesbania is no good as it does not succeed when sown in the stauding crop of paddy 
-even when alone. As regards the other crops indigo and cassia tora, 8unnhemp seems too 
beavy a shade crop. 

(d) Cambodia cottMl.-As a pure crop the yields this yea. from this crop are a record 
1,796 lbs. of kappas per acre from an area of 24 cents. A. a mixed crop the yield wa. 
miserable, 93 lb •. ·uf kappas per acre from 20 cents. 

(8) Ea:perim.ntal work.-As a result of the experimental work that has been done 
at this station the follo.wing conclusions have been arrived at with regard to Bogar-cane and 
paddy. 

8. Sugar-can_(a) Manu .... ng.~The question of which oil-cake will be the most paying to 
uae for this crop. will, provided that tbe quantity of nitrogen applied in this farm is from JOO 
to 125 lb •. per acre, be settled by the availability, price and nitrogen content of the cake. For 
with this proviso one cake is as good ... another. . 

(b) 1'a"'.ti.8.-0f the two Java varieties, both of which are able to withstand 
drought and wa,er-Ioggin~ 36 io a poorAr yielder than 247. 

Another conclusion that may safely be recorded, though it is hardly an experimental 
Nsult is that red rot. dise .... e can be ohecked and kept within bounds by .. rigorous selection 
of setts. 
. 4. Irrigat.d padriy-(a\ CuZtivation .",p."m.nt,.-(I) In this delta the practioe of 

breaking up the land a long time before the planting of this crop is not to be recommended ... 
it results in a lower yield bein~ obtllilled. 

(2) A seed-rate of 210 Ibs for an acre of seed bed is ample and· will provide 
sufficient seedling. to trausplant 20 acrea of orop with single seedlings. 

(3) Provided the crop is planted in good time' it is matterless whether the' seedlings 
are 25 or 45 days old at the time of trausplanting. ; 

(b) Ma .. uring.-(l) An application of five bags (820Ibs.) of castor-c .. ke pi ... 2 cwta. of 
superphosphate, gives an increaoed yield as compared with a similar application of cake with 
or without potash or no manuring at aU. A similar result has to be recorded if green-manure 
is snbstituted for castor-cake. ..' 
. Thu profitllbleness however of these methods of m .. nnring more part.icularly the first 
mentionei will dep.nd on thlf residnal effeot of the manures which is being tested. 

(2) 'l'he application of 5 tons of straw per acre with a complete manuring compared 
with a complete manuring alone rednoes the yield in the second orop season, both of grain and 
straw and in the main crop season doe. not tIIIIterially .. lfect the yield of grain but greatly 
increas~s the outtum of straw. 

5. Seed dist,ibution.-The following qualities of seed have been distributed during the 
'Vear:-

Paddy
Konamani 
Rasangi 
Garikasanuavari 
Other varieties. 

... ... ... LBB. 
12,365 

4,938 
1,360 
2,542 



Green-nianure seeds
Sesbania 
Snlla .... cane 

... 
Cambodia ootton ... 
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Lilt!. 
2,022 
1,1220an88 mOltly outaid. the 

. Preeidenoy. 
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6. Btaif . ...,-Farm Managero V. hluthuswami Ayyar and N. Si~m88wami N"yudu were 
stationed at this farm throughout the year. ;The rut'mer in charge of the farm and the latter 
in oharge of the district work. A.sistant Farm Manager S. Snbbayya remain~d at this atation 
until the 2nd Angnat 11114 when he was transrerred to the Oentral division. He WII8 on priyi. 
lege le?.ve for 2 months from 19t April 1914. Assistant Farm Manager 1>. Panakala Rao 
remained at this farm throughont the year except dnring the period from 7th June 19140 to 
] Hh August 1914 when he was ouleave on loss of pay. Assistant Farm Manager K. Ramanuja 
Achari joined duty from ManagaDallur on 8th June 11114. He waH on privilege leave for II 
weeks from 26th Janu8ry 1915 to l:>th }'ebruary 1915. 

Anakapalle Agricultural Sta,ion.. 

During the year under report the necessary preliminary arrangements for bringing this 
station into working order were completed. The buildings in the station are now quartera for 
three officers, a seed-store, a oattle shed with manure pits and an implement ehed, with a 
smell room for preparing cattle-food attached. Wells have beeu filled np and the dry land 
fields levelled; All that now remains to be done is the erection of a pumping plant neBr one 
of th~ wells which work it wa_ expected would havA heen finished last hot woather. It has 
now been taken in hand and it is expected to be completed before the break of the next 
mousoon. The land has been laid out and its final division into dry land, garden land and wet 
land made. By mutual arrangement with neighbours some awkward bends and oorner. ia the 
bouudary line have heen got rid of and the fence line i. now as straight .... it is possible for it 
to be. The area of the farm now consists of 9'7 acres dry land, 11'0 aores garden land, 16'0 
acres. wet land and 4'35 acres taken up by farm-yard buildings, roads and bun<ls. 

Up to present nO experimental work has been done except in so far 811 the testing' the 
snitability of new varieties of snga.r·oaue and new crops like Cambodia ootton to the clilll/Lte 
and land, can be called experimental work. '1'he cropping scheme woe ... rranged with the 
object of finding the mosr. uniform areas on which to carry ont experiment., but owing to 
heavy rains in September the embankment of the river breached and the farm wa. flooded. 
The surfaoe soil was washed from dry land fields iuto the garden land and both had to be 
relevelled. Bot.h garden and 'fet land crops were submerged and sugar-cane lodged. We 
al'e therefore no further on than we were and this work wiII have to be done again. 

2. Bea8Gn.-The rainfall recorded for the year amounted to 45'7 inches, 9 inches heavier 
than last year. Its distribution was however very faulty. PractiooUy all the rain was 
received in the south-west wonsoon period and most of it fell in heavy showers whioh did 
more harm than good. The rain received in the north-east mousoon period amounted to 
'1,2 inches only, there were therefor" no cold weather orop. grown On the dry ll\lld. 

3. C,.ops-(a) Dry lando-Sazza was the only crop grown during the year, and from. 
the sped-bed to the threshing floor it was dogged b, unfavourable conditions. 

Timely Nins for the sowing of seed·beds were received iu May but wlien the seedlings 
were ready for planting .. ain beld oft and they were rather old before this operation could be 
carried out. Immediately after pluI\ting a spen of wet weather oet in which retarded the 
growth of the crop. This was followed by a spell of very dry weather wbich in moderatioll 
would have been useful but was carried on for too long a period. The weather after this was 
propitious but at the time of harvest when dry weather would have been e~oeedingJy welcome· 
heavy rain set in again and interfered with harvesting operation. . 

The return f"om this crop 1,587 lbH. grain per acre was therefore only fair. 
The average acre-yield of 8azza straw is not available lUI it was damaged by floods in 

consequence-of which no weighment was made. 
'1'he seed-beds of ragi, the crop which should have followed sazza we"e spoiled by the 

flood and horsegram which was sown in ita place was a fail ore owing to 'he lack of rain in the 
north-east monsoon period. 

(b) Garden 'u.nd-Cambodit.r. cotfon.-The crop sown in Augu8t-September of 19]3 was 
allowed to produce a second picking in April-May of 1914 and gave the handsome yield of 
1,400 Ibs. per acre from an area of 2! acres. The first sowing of this year'. crop was opoilt hy 
the flood and the second sowing which was a little late has done fairly well. Only one picking 
has been taken as the field is required for a early crop. But this has given 720 lbs. of kappa. 
per aore which is good considering all conditions. These yields and the quality of the product 
show that the introduction of this orop in this district will be successful. There is likely to be 
Borne initial difficulty in getting the produce ginued and in finding a fair market for the crop 
but eudeavoul's will be made this year to get round these difficulties. 
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Other orops grown on the garden lands were fodder aorghum. ragi and korra in the 
punaa 10llrly) .ellBon and ragi in the poirn (oold weather) S888on. 

The first named crop did nry well and gave the excellent yield of 25,100 lbs. of green 
fodder per acre. Early ragi and korra gave fair yields 1,544lbs. and 1,371 lbs. of grain per 

.acre respectively lind pairu ragi was good yieldiog ;>,542 lbs. of grain per acre. 
(0) Jf.t /s"d8.-In the punasa seasoo gogo and ragi were grown. The former gave a 

fair yield of 729 lbs. of fibre of fair quality per aore. The latter was poor and gave an IIverage 
aore-yield of 1,048 lb •. of grain per BOre. 

In the main crop season paddy was grown over the whole of this area except that part 
oocnpied by sugarcane. 

In the beginning the season was favourable to paddy bnt the damage done by the flood 
followed by the failure of the north-east monsoon rains has caused the yields of this crop to 
be considerably lower than they ought to have been. 

The following varieties were grown and gave tbe average acre-yields noted alongside:-
Grain. Straw. 

Bobbiliganti ... 871 888 
Mypali... 2,092 2,483 
Azzsnum •.• 1,917 2,870 
Maharajahogam... ... 2,246 3,209 
Balaramabogam ... 2,209 8,505 
GunuJlllrapu sannalu 2,239 3,029 

The low yield (If Bnbbiliganti is partly due to the bad season bnt. mainly to the fact that it 
followed the crop of gogo previoD&ly mentioned. It is the practioe in this district to take three 
orops froni the wet lands, one in tbe early 0 .. punasa season, one in the main season and 
one in the late or pairu season. The e""ly aud late Drops are of short term, 6.g., rsgi, 
gogu, gingelly, onions, maize, et~., and most of them can be grown in both geasons. Tbe 
main crop is always paddy. It is a que.tion whether it would not pay better to ~row a green. 
manure orop in the punasa season to be ploughed in and to tran.plant the paddy Drop earlier. 
The low yields obtained from Bobbiliganti as compared with yields from the three last 
mentioned varieties favonr the proposed ohauge. The question however will be ODe of the first 
to be tackled as soon as expeIimental work can be begun. Tbe yields of a •• anum and 
maharajabof(am are lowered by their having followed paddy .eedlings on part of the area 
which they ocoup.ied. The average acre-yield for the whole paddy crop this year wa. 1,897 
lbs. grain and 2,557 Ibs. straw, and the best yield was 2,5651bs. of grain and 8,750 Ibs. straw 
given by maharajabogam in field No. 24. 

(d) Sugllr'CGn •. -The following varietie. B. 6,450, B. 208, B. 1,529 keli and bonta 
were grown. In oommon with the other orops of the farm this orop had a series of trials to 
contend against. '. 

These hegan early on with the flooding of the fields by a heavy .... in shortly after planting. 
This was followed by a very dry hot period. Later after a period of oomparative quiet the 
orop waS laid Bat by a oyolone and subjected to a prolonged .ubmersion by the flood. Bonta 
however was the only variety which seemed to have lo.t heart and added red rot to its list 
of troubles. The others did fairly well aud B. 1529 partioularly seems eminently suitable 
for this tract. B. 208 on the other hand is proving nnsuitable. With the oessation of growth 
when the oane begins to ripen the bnds in this variety hegin to develop and form .hoots. 
'Thi. is a disadvantage in two way., the quantity and quality of the jaggery is affected even if 
all tbe shoota are out oft before croBhing the mne, and when the cane has to .tand a short time 
hefore planting i. done it i. impo.sible to cut it into setts without damaging the yonng shoots 
which of course BOts detrimentally on the etand of the suoceeding orop. For these rea.o~ 
the further spread of B. 2u8 will not be enoouraged and B, 1629 will be distributed in its plaoe 

The Bl'erage acre yield. were as folio .. ·• :- • • 
B. MaO, B. 208, B. 1529, Keli, Bonta. 

4. S •• d-d •• trlhution.-This has been confined mainly to grean-manlll'6 seeds, eugar-oane, 
paddy and Cambodia cotton. The quantities are as follows :-

Paddy .. 
Greeu-maDure .eeds 
Cambodia cotton 
Sugar-oane .etta 

• LBS. 
920 

1,600 
400 

45,700 
Paddy seedlings from thio aown seed-beds sufficient to transplant BOres were also distri 

buted to 48. oultiVll~ors. iu .the uoigh.',ourhood of the. farm. During the year an attempt w..; 
made!,> revl.ve ~he lodlgo mduatry In tracts.wh.ere .It had formerly flourished, and a large 
9U R.Dtity of !ndlgo seed was p.urchased for dlstnbutJon. 'Fhe extracting plant in the district 
1. however m soch bad repBlr that no owner oould be mduced to put hi. in order ou the 
ohanoe of making a profit though the oultivators were williog enough to grow tbe oral' and 
aupply material. The seed is however being distributed and up to the end of the official year 
5,576 lba. had been disposed of. 

8 
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b. Impz.".""u.-Light iron ploughs were leu\ to sil< ryotAI two of whom plU'Obased plough. 
for themselves, oue a Puujab plough aud one an E. r. plough. Tha na~ of the". light iroll 
plough. was demon~tn.to:d iu the district and .on the farm to viaito .. and it is expected that a 
demand for these ",ill anse as BOon when oultivato .. have beoome better acquainted with their 
naefulness. ' 

6. Sl4ff.-Fann Managers M.R.Ry. D. Balakrishnamurthi and M.R.Ry. L. B. Nateaa' 
AYYIl! worke~ on this farm throughout the, year. Assistant Farm Manager Bbairy Siva Rao 
remamed until the 4th January 1915 when he left for Hagan. Assistant Farm Manager 
T. Budhividheya Rao joined duty on 15th May 1914 and remained at this station throoghoot 
the year. 

G. R. HILSON, 
14th May 1915. Deputy Dir.ctor of .Agri<>u/tUI'8, North ..... D,tMiOR. 

ADMINISTRATION RBPORT O. TBII ASSISTANT DIR1<CTOR 01 AORlctJLTl1IIB, NORTHBaN DIVISION, 
lOB TBB YSAR 1914-15. 

I have the honoor to submit tbe Administration Report of the sub.division for the 
yUIU' 1914-15. 

Btaff.-During the year under report M.R.Ry. D. Ananda Rao Garo, now Assistant 
Principal, Agricultural College, .. Coimbatore, was in cbarge of the sub-division till the lat of 
July. I relieved him on the 2nd and remained in charge of the division till· the end of the 
year. Dnring his three months' period, my pred""e.sor spent 45 days in camp. He visited 
Nandyal and Sirvel Agricultural stations thrice, inspected the Patimannu substitnte experi
mental plots once, and attended the selection of studente for entranoe into the Coimbature 
Agrioultural College in June. A portion of his time was also ocoupied in making enquiriel 
into the raising of early seed·beds for paddy in some of the villages in the Ki.tna Western 
Delta. During my period of nine months in tbe sub·division, I spent 116 days iu camp. I 
visited Nandyal and Sirvel Agricultnral stations eight and seven times resp80tively, and 
inspected the pattimannu substitnte plots twice. In addition I visited Tatapudi Lanka and 
Ponnalur tank and submitted report. thereon .. 

At the Nandyal Agricultural S .... tion, Farm Managar M.R.Ry. M. Raghavolu Nayudu 
was in charge from the beginning till the 5tb of May in addition to his district work on 
Dotton improvement. From the 6th of May he was on privilege leave for ail< weeks while 
the farm was managed by the Assistant Farm Manager V. S. Ram8swami Ayyar till 18th 
June on which latter date }!'arm Manager M.R.Ry. T. V. Hajllgopala Aohari joined duty aud 
managed the farm till the end of the year. Assistant Fllrm· Manager V. S. RlilIla~wami 
Ayyar waR transferred to Sirvel where he joined duty on 27th June 1914. Assistant Farm 
Manager V. Ratnaji Rao was the only A.ssistant who stayed in the Farm thronghout the year 
helping the managers. In the district work round ahont Nandyal, tbere were no changes in 
the staff. M.R.Ry. M. Raghavulu Nayndu conducted the cotton improvement work single
hauded throughout the year. 

, At Sirvel, Farm Manager M.R.Ry. V. G. Dhanakoti Razu was in charge of the farm 
almost single handed from the beginning to the end, save for a short period of three month. 
and fifteen days, from 27th June to 10th October, when he was helped by the Assistant Farm 
Mana"er V. S. namaswami Ayyar. The latter was on privilege leave for one month and 
fiftee; days from 9th October to 24th November, after the ellpiryof which, iu about a week, 
he was deputed to Nandyal to help the staff in the selfing of cotton selections, where he 
remained on dnty till the end of the year. There were changes in the farm clerks of this 
station and on more than one occasion the Farm Manager had to get along without either an 
Assistant or a clerk. 

DIstRICT WORK. 

(a) Cotton ImprofJsme-nt.-As in previous years, cotton improvement work conaisted 
of the establishment of seed·farms and the distribution of good Beed amongst ryote. Seed fol' 
the seed· farms '1"'S given free and land assessment was paid. Good kappas from ths leed
farms of 1913-[4 were pnrohased at the highest market rates, ginned on tbe farm and good 
seed was distributed both to the seed-farms of 1914-15 and to the ryots in general. Of 
the 43,899 Ihs. of good seed of plant No.2 obtained from the seed-farm kappas of 1913-14, 
37 774 Ihs. were sold. Of this 9,430 Ibs. was given to the seed-farms, 21,868 Ibs. amongst 
ry~te in the Nandyal ta10k and nearly 6,476 Ibs. in Koilkuntla, Sirvel, Atmakur and Nandi· 
kotknr talnks. In addition 7,415 Ibs. of seed from the ordinary sircar cotton belonging to the 
Polur seed·farms of 1913-140 was sent to Proddatur, Jammalamadugn and Dhone taluks, 
where, for want of proper agencies only 2,3~2 lba. were sold for sow!ng. purposes and .the r~t 
disposed of as cattle-food. The total q~tlty then of cotton ~eed dIStrIbuted for sowlUg thll 
year is 40,166 Ibs. (37,774 and 2,392) which should be snfficlent to sow nearly 4,483 aerea 
taking 9 Ibs. as seed·rate. This area inclndes seed·farms. During the year under report, seed· 
farms were concentrated at Gnndnpapala, Gospad and Pasarapad. The area under these 
amonnted to 1,050 aores where plant No.2 was sown. The ootton crop in the seed·farm areal 
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1108 well 68 outside Idered more from the drought in the north .... ast monsoon pel'iod tha.n the 
lIOttons on the farm, for want of repeated interoulturings and deep ploughing. 

(b) Oambodu. COltOll.-Work with this crop oonsisted ohiaOy in distributing good seed 
amongst the ryot.. For this 7,539 Ibs. of good kappas were purchased, ginned and good seed 
was kept for distribntion. Out of 4,031 Ibs. of 'good aeed obtained 3.01!9 Ibs. were sold. Demand 
for this seed seem. to be gradually de.reasing, the chief reasou being that, Cambodia cotton 
-cultivation has extended far and wide in the district and tha.t the ryot can get his aeed supply 
almost anywhere. 

(e) Green Man .. re. G .... ral.-For want of suffioient hands, the work in this direotion 
,oould not be pusbed ahead. 

Dhain.ha .Bed{:armarea •• -tast year when attempts to grow Dhaincha for seed 68 

a mixed oropon Ian taken in leaes for the purpose failed,some hope of solving this problem was 
discovered when the department was able to bny nearly 2,032 lb •. oheed from ryots amongst 
whom 41 Ibs. of this seed bad been distributed for sowing with the promise that the d~part
llIent would buy all the seed they produced for sale. Accordingly this year both at Nanrlyal 
.and Sirvel nearly 108 lb •. of Bengal dhaincha w ... di.tributed to 22 ryots, wbo brought I,B65lb. 
of seed for sale. This seed was bought at the rate of 0 Madr"" measnres a rupee equal to 
rougbly 1711bs. At the beginning of the year Nandyal farm had a stock of 2,065Ibs. 'l'hus 
the total quantity of seed kept in .tock during the year amonnted to 3,930 Ibs. of which 
2,507 Ibs. has been sold op to date. 

Wild "'digo.-Doring theye.r in November enquiries were made regarding tbe supply 
-of wild indigo from Devarap..Jli and its vicinity in the Kistna distriot. Wild indigo grows 
in theBe parts and since the people are not accustomed to its oollection and are more in the 
habit of collecting Cassi .. tora for whioh they get 3 to 4 rupees a bag of :;0 Madra. measures, 
it waS not pOBsible to obtain large Bupplies of wild indigo. The Karnam of Devarapal1i was, 
however, kind enongh to procure for the departmeut 505 lb. of this seed for Rs. 19-13-0. 
This is a very cbeap rats and cheaper than the oonsignments we had before from BGthamcherla 
in Koroool distriot. 

(d) .lnd.go.-For want of imports in artificial indigo from Enrope, afresh impetos has 
been oreated amongst the ryots to coltivate indigo with the hopa that the onoe lost trade in this 
dye would revive and beUer profits for its cultivation be realized. Tbe demand for this seed 
at Nandyal rooe to suoh a height that the sapply was bardly able to keep pace with it. A 
grant of Rs. SilO was oJ!otted to Nandya! farm to lay in seed for distribution amongst .. pplicants 
and 15,992 Ibs. of seed were distributed. 

(e) Paddy demonstrati"" plot.-The paddy demonstration plotat Nandyal oontinoed as 
n80al demonstrating single transplanting of paddy. The demonstration wa. a sncoessin as 
much as we were able to get as good a crop as ryots do, using 18 lb •. of seed per aore again.t 
70 or 80 lb •. in vogne. 

(f) Tr."tm."t (If .orgh .. m •• ed for .m.d.-An attempt to expand thi. branoh of demons
tration work was made this yea.. A two-per cent. copper .ulphate solution was prepared in 
the presence of several ryots and sorghum seed of both varieties (e .. rly and main) was steeped 
in the solution for about, 15 minutes before ,it was sown on tho field. Farm Manager 
M.R.Ry. M. Rl1ghavulu Nayndu, oonduoted the campaign. Nine villages in Nandyal, Sirvel, 
Nandikotkur .ndDhone tuluks were taokled and seed for 170 aores oforop was treated The 
Farm Manager personally oonducted the steeping of seed in "U ollses 

(g) Palima"nu subtitut. E"'penme"ts.-The.e experiments are now being conduoted in 
the deltaio portion of the Guntnr district iu aboutenen different stations. As 08ual a green 
manure orop of indigo was sown mixed with sunn-hemp, but owing to the failore of the former 
for the second year artificial manure was again resorted to. Castor cake at the ,ate of 330 lbs. 
per aore and Superphospha,te at 112 lbs. per acre were applied. At Zampani ~n Tenali talnk 
the experimental plot was washed .. WOoy dUI·ing the floods. Out of the remaioing six experi
mental plots the results in four of them seem to be encouraging. As theBe have passed 
throngh their second year and are now in their third year conrse, it is yet too early to say 
anything definitely aboul these results. 

Nandyal Agricultural Station. 

S.a8on.-Unlike the three years preceding, the annoal rainfall was heavy, being 29'09 
inches w hioh is only aboot 8 inohes less than 40 years' average. Though this amonnt W8S 
sufficient and Bati.faotory, yet its distribotion was very irregular and onfavourable to most orops 
except cotton. During the Booth·west monsoon months, between Jone and September, a total 
faU of 21'61 inches was received and this was distributed over 64 days with several heavy down_ 
pours in the interval. Both cotton and 80rghum wore however SOWD in good time. Owing 
to this heavy and oontinoous fall do.ing this period. indigo whioh was sown in July suffered 
and in the case of a aingle plot it had to be resown. Hains of the north-east monsoon were 
different in cb ... ""ter. They amounted to 2'02 inches for the whole period, of which 
1'20 inohes was reoeived on a single day and the rest distributed over six days. DIY weather 
prevailed during this period to a great extent. Consequently sorghom suffered heavily. 1.'he 
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farm land oracked deep, creating a necessity for repeated inter-roIturings especiaUy in th. 
case of ootton. 

• Cotton.-:-The total.area nnder the orop is 87·58 acres an inorease over that of last year. 
It 18, however, not possIble to record the average yield of this crop aa picking. is sill! being 
done. Tbe average yield as estimated will appronmate to about 260 lbs. per aore. 

BOf"ghum.-Thia is second in importance on the farm oocupying abont 21'81 acree. 
This orop fared very badly on &cooont of bad weather dnring the Dortb-east monsoon period 
and ita yield exoloding single plant selections baa been recorded to be only 299 lb •. per acre. 
This is less than half tbe average yield of the district, under normal conditions. 

Beng"l-g,,,m.-The area onder this crop amounted to 26'85 acres. Tbi. was pnt in ab 
tbe right time. It started vigorously at the outset aud promised to give good result.. But 
owing to want of sufficient dew in the cold 88ason, ita growth waa ohecked aod an average
yield of only 91 lbs. per acre was obtained. 

Seea di,tr,butwn.-The following quantities of ~ed were distributed from NandYfol 
Farm:--

Seed. 
Cotton Plant No.2 

" 
Ordinary Sircar 

" 
Cambodia 

Dbaincba 
Wild indigo 
Cultivated indigo 

... ", ... ... 
... ... ... . .. ... 

... 

87,774 
2,892 
8,089 from the farm aud 

279 Ibs. by tbe - Farm 
Manager, Samalkota, 
Ol'edited to this farm 
account. 

2,5071 
580 

15,992 

Iml'lwwats.-Two applicauts were supplied with cotton soil ploughs for a sbori period. 
Their lands were broken open to minimise the troubles from weeds. In both' the oase. tbey 
were satisfied with the work of tbe plongh. One ryot loaned Sampson'. Harrow from the 
farm and nsed it on his fields. 

ViBiforB.-Distribution of cotton seed on the farm attracted several people to visit the 
farm during the cotton sowing period. 

NetD tJ:Of"k. ana imfl"O"ements.-To provide more acoommodation, the offioe room was 
extended at a cost of Re. 473-9-4. Repaira to Farm Manager'a and Asaistant Farm Manager's 
quartera were undertaken and completed. Tbe big forest rl"at-houae situated east of tbe 
farm was handed over to the Agricultural Station on 28tb May 1914 and the oeoond rest
honae near the farm will be taken over shortly. Tbis new acquisition will provide accom. 
modation for one of tbe officlfl'a of tbe farm staff which is badly wanted. 

Silrvsl.AgriC'UltwraZ Station. 
SeaBOfl.-The sonth·weat monsoon started late this year. Neither arika nor drill

paddy was sown till tbe end of July. A great portion of the rainfall fell continuosly iuring 
the months' of Angust au~ September, ollecked the growth of the orops, and prevented after 
ooltivation to a 8erious extent. In addition, the drought that prevailed during October, 
November and December coupled with the failnre of water-supply, caused great anxiety 
amongst the ryots of tbe locality wbo auffered great 108sea at the failure of crop.. On the 
farm no experimental work was done this year. Attempts to raise orops to test tbe initial 
fertility of the soils ended in failure owing to reasons stated above. One point, bowever, i. 
worth putting on reoord in connection witb tbis Agricultural Station and tnat i. the success 
of the green manure orop (suon.hemp) on the wet land. With the belp of irrigation water 
from the canal, snnn-hemp at tbe rate of 28 Ibs. per acre was broad.casted towards the end of 
July in about 1.5 acres of the wet IllDd. Germination W811 88t;"f8000ry. Tbe orop grew 
luxuriantly and the qllantity of green stuff obtained when it W811 out and trampled at the 

_ beginning of September amounted to 11,500 Ibe. per Bcr... This was more than sofficient for 
the area on which it grew, while the total cost of production was only Re. 6-3-2 per acre. 

New tJ:ork. Gnd iml'rotl.m ... ts.-A third block (dry land block No.2) of about 9'5S 
acres was taken over in June and fenced during the year. The construction of a manure pit, 
a cBttle shed, an office, the sinking of a well and tbe erection of the raiu-guage were all 
completed during tbe :year. Tbe building of a aeed-store waa commenced, but tbe work is not 
yet finished. 

4'10 May 1915. 

K. RAMASASTRULU NAYUDU, 
A,aiat"nt Diractor of 4!1n:c..zture, NOf"them DWiBitM. 
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AUHIIHJlTBATIOR EIPOIT O. TUB DEPUTY DIe.oro" OP AOBICULTUal1, SOUTHERN DIVISION, 
.OB TUB YBAB 1914-15. 

I have the honour to snbmit the admioistration reports of the Agricoltnral Stations 
nnder my cbarge. 

I was in charge of the Bouthern Division for the whole period under report excepl for 
20 days on privilege leave from 8rd June 1914 and for 17 days when I was on special duty 
in connection with the Madras Agricultural and Trade Conference which was held in December 
last. Mr. K. Ramasastruln Nayndu,was my assistant until 2nd Jnne 1914 and acted a8 
Deputy Director during· my absence on privilege leave till 23rd June 1914, when he was trans
fe1'1'ed to the Northel'n Division; after that I was witboutan asoistant until 4th..December 1914 
when Mr. R. Thomas, Probationary Depnty Director of Agriculture, was posted to this division 
to assist me. 

With the exception of the following changes aud transfers in my subordinate staff the 
work in this division bas been uninterrupted and it has been possible to develop this along 
the lines already laid down. 

Farm Manager M.R.Ry. K. Sankara Ayyar, on return from leave on 8rd June 1914, was 
Eosted '0 Madura district for the introduction of green manure crops on lauds under the 
feriyitr irrigation. He relieved Assi8t~nt Farm M~nager, T. A. Krishna Ayyar, who was 
transferred to the Mangana1!ur Agricoltnral Station taking the plaoe of Assistant Farm 
Manager, K. Ramannja Aohari, who was transferred to the Northern Division. 

Assistant Farm Manager, M. Raman, was transferred Jrom the Koilpatti Agricultural 
Station to district work nnder Cotton Improvement on 9th Augnst 1914 and, has been 
working in the north of the TinnBvelly cott~n traot where up till then the department had 
not dODe any organised work. His place was taken by the Assistant Farm Manager, 
Rajagopal, G. Ma.!. newly appointed. Assistant Farm Manager, K. Raghava Achl'ri. ",as trans
ferred from the Koilpatti Agricultural' Station on 5th January 1»15 to work nnder the 
Government Lecturing Hotaniet at the Agrioultural College, Coimbatore, hi. place being taken 
by the Assistant Farm Manager,K. Gopalakishna Raju, who was transferred from t.he Central 
Division. !:leoond-grade l!'arm Manager, M.R.Ry. K. Unni Krishna Menon, was transferred 
from the TaHparamba Agrionltural Station to the Centr"} Agricultnral Station, Coimbatore, on 
6th June 19140 and his plaoe was taken by Assistant Farm Manager, M. K. Nambiar, from the 
Central Agricultural Station, Coimbatore. Rao Sahib M.R.Ry. A. Rama Rao was newly 
appointed as Farm Manager and was posted in ch&1'ge of the ManganaUur Agrioultnral 
St~tion. Most of these ohanges have meant putting officers of greater experience on to tha 
mOl'e responsible dnties of distriot work and filling vacancies of the Al(ricnltur,,1 Stations with 
newly appointed and inexperienced office... 'l'he development, of district work in the neigh
bourhood of the Agricultnral Stations has also greatly assisted in the traioing of newly 
appointed offioers who have much to I~arn not only of the conduct of distriot work, bnt in their 
bearing and friendly relationshi p to ftotua.! agrioulturists. They Soon realise that w bat the 
ryot has learned by SAltuai experienoe is not to be trelloted lightly and that their own know-· 
ledge of tbeoretical and practical agrioulture can be greatly extended by a clos"" acqnaintanc& 
with those who have baen trained only in the sohool of experience. 

It has this year be~n possible to again oarry on distriot work in the Tanjore district, 
so far thia has been mainly oonfined to tbe Mayavaram and ShiyaH taluks. It will he 
remembered that great effort was made in the PRst in this and otber talnks to introduce 
tbe praotice of single needling planting. This appears to bave become fairly general for 
the time heing, but has now been modified into what might be termed economic planting, i.6., 
two to three seedlings planted together. 'l'he reason given for this shows in what a <!egraded 
po.ition the agrioulture of these taluks stand. It is stated that 8in"le plantiog althougb 
It gives inoreased yields for one or two year.,·educes the fertility of ,he land, which with
out mauure cannot stand tbi. inoreased drain; and that subseqnent yi~lds are lass. It is 
diffioult to understand how any farmer can take op suoh a standpoint, for, it rnust be 
abundantly evident that the increased outturn of gl'ain much more than pays for the oost 
of mannring. At the same time it opens np a large field of work in the· introduction of 

•. green manuring and better methods of manuring generally. Already in conseqnence of this 
yea .. touring work by an officer of this department there has baen a marked increase in 
the ."Ie of green ",annre sperls. These .ale., which amollnteL! to 13,1127 lb.. of Kolingi 
(Tephrosia purpuraa), considerably exceeded our estimates and wonld have been still greater 
if further quantities of seed had been available • 
• & On tbe West Coast, the distriot work is still conduoted by the st"ft attached to the 
Taliparamba Agrioultnral Station. Tbe area under Mauritins oanes in the South CanBl'B 
distriot again shows a marked increase and steps bave been taken to introduce this into 
the Uppinangadi and Kasaragode talnks. The following figores, kindly obtained by. 
Mr. Couohman, the Collector of U ... district, show that the area of improved canes ha. more 
than doubled in one year. PrevioW! years! figures have been inclnded for purposes of 
comparison. 
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Ooondapoor 
Udipi 
K.rb1 
M.aogalore 
U ppin&ngadi 
K ..... agod. 

Total ••• 

" 

... I ----
88'87 

87'11 
89"59 

61lO 
aUIO 

198'80 

Mr. Ooachman w~i~es that beyond the extension of cane to UppinaDgadi and 
Kassragode talaks there IJI not mnch more that need be done to assist this crop. 

With reference to the figures given above he adds that the largest area nnder these 
canBS is in the village of Bang ..... Kulur, Mangalore tafuk, where there are forty acres. 
The next larges' area is in Uppur village near Udipi with 37'60 acres. Of this total ar .... 
all is red Manritius except twelve acres of Barbados 208. 'i'his latter is a promi.ing 
variety and is likely to increase on the islands where tbere are fewer jaokals. Much of the 
credit of this work is doe to Mr. Oouchman, who keenly interosts himself in the work .. this 
department and in the improvements of the Agriculture of tbis district. 

At the request of the Collector, steps were taken to introduce the bullock mbote in 
place of the Sooth Canara picotte. This latter watar-Iift makes a great demand on human 
labour, which owing to the rise in price of Bucb labour, renders the cultivation of paddy in 
the dry season very spBculative. Moreover, the increased area under cane in many places 
renders the iritroduction of more 6f1i~ient means o.f lifting water imperative. Nine suoh Dlhotes 
have been fitted np for farmers thlB season. All the parts of the mhote have been made in 
the district itself and bnffa.loes and cattle have been trained to the work. 

Trials of daincha as a green manure crop last· year in the Sonth Canara district were 
fairly successful in spite of the failure of the April-May rains; and a considerable extension 
of the practice has followed the season. A small quantity of sged .. as, last 8eason, colleoted 
by the owners of these crops and additional requirements were supplied and sold hy the 
department. These crops are chiefly in the neighbourhood of Mangalore. This work is of 
the first importance, as the ooast tracts are bard put to, to obtain green leaves for manuring the 
wet lands. 

A certain amoant of progress bas been made in the improvement of paddy cnltivation in 
Malabar. 'I.'rials made with oowgram as a green manure were disappointing this se880n owing 
to tbe failure of the April-May rains on wbich the crops were dependent for w .. ter and only 
one Or two demonstrations proved snocessful. Snch failnre is the exception, however, and not 
the role. Further trials will again be made this sowing season. For tbe same re880n the 
germination of paddy seed-beds whioh are also dependent on these rains was everywhere 
sparse and t,h~s more economic plantinl!" bad pe:£o.rce to be adopted ~hroDghont the. district. 
In spite of thiS many members of the village SOCIeties, started the previOos year, testlfy to tbe 
advantages of economic planting. 'rhis success mnst very largely be attributed to the better 
preparation and manuring of the seed-bed which i~ insisted ~n by the department 8S ?ne of the 
essentials to success. Tbere was abnndant testimony thiS year to tbe benefit denved from 
nsing selected seed, which was the produce of the crops grown on tbe T"liparamba Agricultural 
Station and, for this comiug season, most of the seed available on the Agricultnral :station baa 

, been sold to members of these village societies. Tbis is in spite of the fact that f,h. price for 
tbe seed h ... been fixed above the market rate in order that those who purchase it will better 
appreciate its value. • 

Cane cnltivation in Malabar has receivea a considerable impetus owin~ to the rise in 
price ef the jaggery and is being cultivated in 13 different centres In the distnct. 

The extension of intensive dry land cultivation is slowly spreading, thongh as mentioned 
last year it has received a considerable check on aCDOnot· of the fall in the price of ginger. 
Chillies however, are still a profitable crop and the cultivation of this is extending. Over 
10.000 ~eedlings besides 211bs. of seed were pold from the Agricnltural Station last year. The 
r~idnal effects of the manures appliea to Chillies, Ginger and Turmerio have proved to be very 
con&iderable and the subseqnent cereal crope have been known to yield 88 heavily as good 
wet lanUs. 

The officers attached to the station have, between them, been 365 days on tour. 
Wark in I,he neighbonrhoodof the Koilpatti Agricultural Station has continued on the 

lines mentioned last year. The scope of the work has been enlarged and a new circle hili 
been opened which includes the cotton trnct between Sivak8si, Vil'udupatti snd Satur. For 
the prop~r control of the work, the black soil tracts have been divided into four circlea ODe of 
w bich is worked by the officers attached to the Koilpatti Agricnltnral Station and tbe other 
three are each under the charge' of an Assistant Farm Manager. Owing to the rapidity with 
which the work of introdncing drill coltivation was e1pailding, it was felt to be neceBBary to 
further divide the work; and each circle was this year divided ioto four or five divisions. Each 
division. cont..uns from abont ~ to 12 villages where work waa contemplated or already in 
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progress. A t~mpol'&ry head oooly w ...... ppointed to ea.oh of these divisions, t;hese being 
selected from the best ooolies trained in previollS yea1'll. Each division was allotted coolies, 
implements, :eOO., and the Head cooly WIUI 7esponsible to the. Assistant Fa"m M3n~ger for 
their proper distribution to wherever th~s~ were want~d. TIns has always. be~n ... dltliculty 
.... sowing oan only be done when the soil IS fit after ram and the unequal d.strlbutlOn of the 
rain will often allow of work in one village while it will be impossible in another. Except in 
the new cirole all ooolies employed were drawn fro. the villages in the division in which 
tbey were to work. Those who required training were trained on the spot nnd it was thus 
possible to get a mnoh better cl .. s of coaly, many of them heing sons of respeotable farmers. 
The results of this organisation have been entirely satisfactory. 

It is necessary to again plead the eltcnse of unf .. vourable weather conditions hampering 
the work. The season everywhere waS late and the soil seldom got a ohanoe to dry suffioieutly 
.to 80W. This W&8 espeoially unfortun .. te· in the new circle aronnd S .. tur. Here usually 
Bowing is over by the beginning of October, bnt this year it was continned right into 
November. In the Bouth the rains were extremely he .. vy and so wet were the 80il conditions 
that the ootton crop had in Bome pl"",es to be sown three times before .. stand was obtained. 
The last sowings were not oompleted till the begiuning of J .. nnary. In spite of this the area 
nnder drill onltivation inoreased from 7,117 to 11,329 anres. Work extended to many new 
villages as well &8 in villages where improved methods of. cultivation had already been intro
dnoed. It is very encour .. ging to see how ryots adapt these implements to snit the seasOn. 
In one village implements for inter·oultivation and even the oountry plough were nsed to open 
np .. nd drY' the land instead of being used to merely loosen the snrface in order to oonserve 
soil moisture. In other villages ryot&. were most thorough ill their. arter-cultivation and when 
questioned a8 to the reason of their zeal stated that previonsly many had noticed that this 
after-oultivation greatly improved the land for the sucoeeding oereal orop. 

The orops raised from nnit strains have n~ in all oases given resnlts &8 good as were 
expeoted. The seed. distribnted in th~ new oircTe around Virudnpatti has been especially 
disaptlointing. In the previous season Mr. Steal had given this cotton a trial and he writes 
that this yielded at the rate of 452 Ibs. per acre over an area of 13'89 acres. This year, 
however, the yields of crops raised from seed of the same strain will not, it is estimated, yield 
more than if as muoh as 250 Ibs. per acre. In the initial .tages, this orop was very prornis
ing, but many of the flower buds and young bolls shed before they matured. It i. very 
probable that the heavy rains in this year oaused the plants to develop a surface root system 
whioh would prevent them withstanding the effeots of dry wea,her when this set in. The 
Bnperior germination of the seed slso waR a drawbaok. The pl .. nts were muoh t.oo olose and 
it WIIS notioed that ... henever the plants had sufficient space to develop shedding of bnds and 
yonng bolls was not so severe. Another unit strain (Compa"y No.3) grown in this traot i. 
promising althongh it has not done as well as wa.s expected. Here again bhe seaSOn 'was 
against it. It i. unfortunate that this. has happeued in the first year of our ex];ension of work 
to this IIrea. From Koilpatti sonthward the unit str .. in (Company No.2) grown on seed 
farms as wella. by private growers is -doing well and has given great satisfaotion. Even 
here, ho;wever, in a few villages the crop h ... sbown a tendenoy to rnn to vegetative rather 
than reproduotive growth on acoount of the very wet season. It is estimat.ed, however th"t 
this will yield 25 'per oent. more than the ordinsry karunganni. The ordinary ka.nngunni 
cattail of which a bnlk seleotion is each year made on the Kolipatti Agricultural Station has 
also' done very well this season and is oropping heavily. There has been a very considerable 
extension in the area under karnnganni. 'l'wenty·:five different villages arranged for 
oo-operative ginning of kappas for seed parpose. aud over 600 pot hies of seed were atored 
by them for ."Ie. Most of this was sold for seed, though some appears uo h .... e been used 
for oattle food. Besides this many villages had not sold their cotton when the War oommenoed 
and th"y therefore had to arraqge to hand gin their kappas .. Muoh of the seed thus obtained 
was availRble tor seed. Four hundred and seventy-five pothles or "banI 117,400 Ibs. of seed 
were sold by the department or issaed for growing on seed farms. All the otlio ... respopoi ble 
for this ootton improvement work haye .hown great enthWliasm and energy, al'd to them is 
due the oredit of what suoces. has beeu achieved this year. 

In the Periyar irrig",ion traot two full-time otlicers have been employed; one with head
quartera au Sholavandan and the other at Madara. Their work has been confined chiefly 
to the introduotion of green maDnre orops, but, besides this they have end&avoured to improve 
the oultivation of the p~ddy orop generally. The work "ronnd Sholuvandan has developed 
very satisfactorily and oonsiderable area. of both Oainoha (S .. b",,"' GOu!."t,,) and Kolingi 
(Tephrosia purpnrea) were grown, the former on old wet lands and heavy soils and the latter 

. on the lighter neW wet lands. Speaking generally, Dainoha bas given m'irvelJous resllits On 
lands whiob are saline while on sweet land. its effeot is not very marked. One oa.e 
was roported where the yield. from saline land was five times as mnch as tho land h .. d ever 
heen known to yield before. Suoh results are gratifying bat at the same time they do not 
always help on the work. Ryots who own sweot land very naturally think that if a green 
manure crop give. snoh resnlts on saline land it ought to do muoh better on good sweet land 
but they do not rsalis~ that very often salt land. are abundantly supplied with plant food 
whioh &8 long as their mechanioal textnre is so poor and drainage practically non-e:o:istent. 
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the pBddy erop cannot make nee of. These resnlta therefore seem to point to the fact tba~ 
thA valoe of grepn manore crops is very largely mechanical. 

Trials are being mBde with superph08phat~ applied in smal! qoantities ~ a supplementary 
manure to green manur~B on sweet lands. Tnale also are belDg made with manuring the 
grepn ~annre crop .. ith !,uperphoBphate by wbichm~ns it is ti.ougM thet th greeu mannre 
crop mIght grow more VIgorously and ~ the Mme tll!,e take up the pllosphate which, when 
the green manure cr~p w ... ploughed 'fi, wonld, be liberated for the nle of the succeeding 
paddy crop. Work In the Sholavanam Circle IS much more advanced than in the Madora 
circle. 1 his is very largely due to the fact tllat work wa. concentrated within a Imall a~a. 
This circle is the apex of the triangle forming the Periyar tract and at first very little progre.a 
was made here owing to the proximity of hilly tracts .. here green leaf "a8 procurable. U 
.. as decided therefore that it .. as n .. ce .... ry to make thi. circle much similar to the Madura 
ci~le so that more deta!led work could b~ done, a~d the resulta ~f this b~ve b .. en .. minently 
satIsfactory. It al.o pOlUta to the necessIty there IS for a large lI'crease In .nbordinate Itaff' 
if definite results are to be achieved. Recent sales of green manure seeda in tbe Madura 
ci~cJe .how t~at the work. here ~s getting a hold and it is ~xpected that c~.iderable progre .. 
will he ma~e If the wo~k IS und~6turbed. M oc~ depen~s on the officer 1D c.harll"~ getting to 
kuow tbe Circle and beIng ou friendly terms WIth the villagers. Early work 10 thlS oil·ole ..... 
much handicapped by the Ileal, which was ofteu genuine enough, of absentee landlords who 
.. is hed tbeir agents to work with the department in the trial of green manure crops; hut, 88 
the success of greeu manurillg is .dverse to the inmIediate interests of the agent, such ~rial. 
are iu :most cases bound to end in failore. During the latter part of the period under reviaw 
tbis work in the Periyar has been nnder the charge of Mr. R. Thomas. 

District work in tbe Coimbatore district continues to expand. The introduction of single 
planting of paddy in the Bhavt.ni valley has been very successful and large a~... under this 
system may be expected next year. There frB still some reaches under the Kodiveri auicllt 
where this system bas yet to be introduced, tiut where tried last year the spread of this system 
should now be largely automatic. Some progreBB h ... also been made in the Cauvery valley, 
while similar work h ... been continned in the Noyil valley near Coimbatore and has beeu 
started in the Amravati valley both in the U damalpet and Dbiripuram taluks. Trials with 
green manure crops are also being made in all these places a.nd it shonld be posaible next year 
to report on this success. 

Triale with fish manure had to be restricted owing to the supply of this commodity from 
the West Coast being aga\n a total failure. Many ryots wbo had applied for manure could. 
not he supplied, while the supplies ·resched others when it w .... too late to Dge the manu .... for 
tha crops for wbich they were required. From the fact that ryota were willing to pay OOn
sidersbly mOre than the current rate for this mauure, it .hows that they realised its value from 
pI'evious trials. Evidence seems to show tbat this manure is of much greater valoe when 
applied to heavier types of soil. 

'rbe officer in charg-e of the work in this district hag also hBd charge of the greeu mauure 
work iu the 1'richinopoly district. This w .... started at the instance of the Collector who 
asked, in the interests of both the people themselves aud of the reserved foresta, that attempts 
should be made to introduce green manure crops in I.hose parts of tbe Musiri aud Peramballlr 
taluks adjoiuing the Pachama.Iai hills. In tbe Musiri taluk, dmncba as a green manure crop 
seems now to be firmly established. Here the green mauure crop is raised mixed with cumho 
and irrigated when necessary from wells. Although the daincha, which in some cases I!'I"OWS 
as high as 12 to 15 feet, consider. hly decreases the yield of cumbo, the value of the green 
manure crop greatly outweighs the loss of graiu. It euables the wet lands to be tnonnred 
expeditiously as sooo as water is received and thus the paddy planting is soon completed in 
good season. It sav"s the expense of cartiug from the forests which is often no small item, 
eveu when only the damage 'done to carts and the cost of maiu.tBining es:pensive cart bullock. 
is taken into consideration. Last year over 1,000 acres were grown witb daincha in these two 
taluks and very often the growth was so west that the crop from one acre was ample to 
manure two or three acres. In Musiri taluk the ryota now make their own arrangements to 
oollect seeds and are thus indepeudent of the departmeut's belp. In fact, this year the dep .. rt
ment· h.ve been abl., to boy up their surplus. stook fo~ distribution else .. he..... In Peramballlr 
ta.lnk no seed was collected and the department bas agaiu to render assistance by selling seed 
there. As, however, the conditions under which the crop is grown are similar to those in 
Masiri, this tract shoold be able to &Opply itself .. ith seed from next year forwards. 

'£rials with superphosphate as a snpplementDry manure to the green manure crop are being 
tried in the coming S888on. 

In additiou to this organised work, a certain amount of snccess is acknowledged by 
correspondents who have act<d ou tbe written advice of the department. Wherever such' 
response is met with endeavonr is made to send an officer of the depart.ment there to follow 
np any work started, aad it is thn.' possible to ~ablish what might be .terII!e~ . a cJi~Dtele 
which will pave the way for the time when organIsed work throughout th18 dmslon WIU be 
possible. . 

During the year nnder report 1,298 letters have been received from private individuaIa. 
asking for ad vice, etc. 
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Koilpatti AgricuUural Station. 

S.a ..... - The hot weather raine were favonrable and reeolted in a good Rummer on seoond 
seaaon pioking of cotton. The main season, however, was again late. Except folr an nnuenal 
rain of 1 i inches in Auguet which wae of no valne for Hgricnltural purposes, there was no fall 
of roin enffioient to be of n.e till the end of SeptembeT and with the aid of tl,i. tbe red soil 
crops were .own. The blaok 80il crops were practioally all .own in Ootober, but the seaeon 
W8S very unfavonrable: there were 211 rainy daya between October 2nd to November 10th and 
continnal olondy weather. Anyone who has experience of black cotton eoils will realise the 
difficnlties to be contend.d ..,ith. A fe" of the crops had to be resown, while others such as 
several of the pnleee could not be eown at all. It wa. DO; uutil the middle of November 
therefore that any weeding Dr e •• ential operations in the after-cnltivation of the crops coilld 
be done. Weede had a free field in which to develop and these oombined wit.h the wet soil 
oondition. greatly checked the growth of the tender orop.. ThA fine weather in the later 
part of November was, however, folly utilieed, and the crop. were just recovering from ·the 
excessive rain when another .pell of wet weather occurred in the beginning of December, 
which again stopped aU field work. Cumbu especially suffered from tho lack of inter-cultiva
tion while a heavy faU of r"in at Chri.t,,,as time just oaught the crop when in full flower and 
IL8 a reenlt the graiu yield was .till further reduced, and an average of only 100 .Madrae 
meaeur.e (about 800 lb •. ) of graiu '1',," ohtained. In many otber part,s of the distriot the 
yields were relatively much I.ss. The cotton orops "Iso had suffered sevel'ely from the 
weatber conditions, hut as this improved they made rapid development; with ahundant 
moi.ture in the soil, this development wa. too luxuriant and t,he crops were unable to m.intain 
thie standltrd a. the Roil b.oame drier. Fortunately a heavy raiu in the end of ~'ebrllary saved 
the situation for the time heing; but the crops had never really made a deep root .ystem and 
thue oould not .tand the dry weather oonditions which were honnd to follow. ,'his was shown 
by the heavy shedding of buds,' f10were and young bolls. which occurred as soon as the hot 
weather commenoed. On the Agricultnral Station this wae not so eevere a. might h",ve been 
expected but outside, e.peoitilly north of Koilpatti the crops have suffered severely. Crops 
which looked .. s if they would give bOO Ibs. of kappas bave, in some cases, not given more 
than a qual't.r of thie amount. On the red Boil the rains were muoh too oopious. The soil 
for weeks ou end was thoroughly water-logged and as the land is .itu .. ted on the foreshore of 
a tank it WKe impossible to rem.dy mattere. Weeding was imposRible and th.se soon gained 
the mast"ry of many of the crops. Nothing oonld be done to Save them ... it was impossible 
to get on to the land. When fine weather did prevail in, the land had eAt hard and weeding 
proved a very ooetly matter. The Cambodia cotton and Cow peas were the only orops whioh 
really r.covered to any extent. 

Black cotf"" .oil work.-The introduction of a double furrow diso plough has added much 
to the efficiency of the cultivation .. nd the consequeut cleanness of the laud. Thi. has 
entir.ly replaced the .. cotton eoil" plough. It is of lighter dranght and does nearly twioe 
the amonnt of work_ The adjuetmen!.8 make it po.sible to accurately "et the Implement to 
variout depth. of plonghing. As already mentioned in one of the annual'reportB of this 
at .. tion, it has been found quite pos.ible to keep "hariali" grass in check by surface 
manuring the fodder oholam orop and by de.p ploughing immediately aft.r the harvest. 
This m.thod has been adopted on all land on whioh fodder oholam had been grown and 
th •• e lands are now practioally free from thia weed. It wae necessary here and there 
to dig out IsolRted plants which were fonlld not to have died but this was acoomplished 
without any diffioulty as the soil had b.eu pulverised by the ploughing. TLe same 
plough set at 6 inohes has b.en ueed for fallow ploughing aft.r tbe removal of the 
recent oumbu orop. Thus it has been possible to get much of the fallow ploughing done 
before the soil was moi.t enough to allow the country plough' to do the work. This imple
ment, known locally, a. the "Chatti" plongh, has .. ttracted consid.rable attention in the 
neighbourhood and an additional one has been purob .. sed by the department ~hich will be 
hired ont, with a view to suhseqnent purchase, tc the Av .. lnattam Co-operative Agrionltural 
ARsooiat.ion. 

Considerable progrees has b.en made in the protection of the field. from wllSh. Moet of 
the field drains ae well as the m .. in drain have now been r.vetted. Wash"s do still oocur, bllt 
not to the same extent .. s formerly .inoe t.he revetment has greatly improved the levels of the 
fi.lda. 

The introduotion of Peri .. m"njal Cholam from Coimbatore hae meant a large inore .... in 
the fodd.r eupply. This variety has now entirely replaced the local Irungu oholaw on the 
fann as a fodder crop. It not onlHivee a ooneid.rably he&vier yield, but is a much more 
leafy fodd,'r and therefore more .. table. Several rJote obtltined seed from the depart
ment laot eea80n and all sp ... k we of it and there has been an inoreased demand for seed 
for aowing in the next season. The only objection to this is that seed has to be imported 
from Coirn batore as this variety does not set seed properly in Tinnevelly. 

The work nf cotton selection oontinnes on the lines already laid down. 
Company No.1 whioh wae put ont last season in the district hae not proved .. snocess 

It gives a very fine lint and reporta on ita spinning value oompare it very favourably with" 
10 
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imported American. The acre yield, however, has proved disappointi,,1l' aod only averaged 
25~ Ihs. per acre 00 the s.eed fa!'ms. At Virnd.upatti, howev~r, the yield .. veraged 450 lbs. 
ThIS stram was therefore Issued In that traot thIS year. But though very promising when, 
young; it has proved most disappointing. The seaaon was very muoh e.g";nst it DB the rains' 
were much too h8lLvy to eoe.ble the crop to develop a deep root system. 

Two other strains were pot out in the year under report. One named Company No.2 
W81 issue~ in the south of t~e t~act e.nd being an une-:en ripen~ng cotton, haa responded very 
~ell to thIS wet season. SplnnlDg re~orts say ~hat thIS cotton 18 as good a~ the preoeding one 
In all respect., except that the colour IS not qUIte so good. The "ther stralD pot out this year 
and named Company No.8 is also promising and in a normal. 8ee.son should do very well. 
80 far, however, its oultivation has been confined to seed farms. It is too soon yet to say so 
what the aere yields will be. The largest seed farm of this is near Koilpatti and the yield is 
estimated at 500 Ibs. per arole of which 375 Ibs. per acre has .. 1 ready beeo picked. 'rhis is 80 • 

even ripening cotton with a ginning percentage of over 38 pet cent. and it is hoped that this, 
will prove useful in .upplanting the jari or pulichai cotton, an inferior variety which is now 
largely grown in the llamnad District. Spinning reports say that this is not quite so good e.s 
Company No. I, hut it can be used for spinning 40s. 'lhe bulk seleotion karnnganni has 
done remarkably well this year throughout the district aod promises to yield a heavy crop. 

New 'l£ork8.-Quarters for an Assistant Farm, Manager have been built during the year 
under report and a kappas shed has also been put up. 1'his latter we.s necessary a. 8U seeds 
farm kappas IS now ginned 011 the Agricultural station during the year. 780 pothies 
(I pothic = ~46 lbs.) of seed-farm kappas, inclusive of the crops grown on the .Agricultural 
station itself, were ginned. , 

The w<'rk this year bas been exceptionally heavy on acconnt of the increbsing district! 
work in t!?-e neighbourhood of the Agricultural statioll, all of which he.s to he attended to hy. 
the officers stationed here. Farm )J8nager M.R.Ry. N. S. Kulandaiswami Pillai deserves, 
special mention for his work which has meant detailed supervisiou and coostant touring'; 
'l'he Assistant Farm Managers though only recently appointed have also done jrood work and' 
have "pared no pains to learn the work and 10 assist the 'Farm Manager in his duties. 

Manganallur .Agricultural Station. 

Sea8on.-'l·here was a certain amount of delay in planting the first crop paddy, i .•.• the 
kuruvai and" udu" * crops owing to water not being received in the channels till the fir" 
week in July. The result of this late receipt of water was that the kuruv"; was not readr 
for harvest until the heavy rains of the north-east monsoon were received and the ottadlJJll 
(the late crop of ndu) which was only cut during theee heavy rains. oould not benefit by 
them for its second growth. 'l'hus there was a considerable lo.s in yield from the kurov,.i botb 
fr'lID shedding and sprouting in the field. while the quality of the grRin stored was le88ened 
owing to the very wet.. weather conditions at the tIme pf harvest, and the difficulty of drying 
threshed grain. 'rhe ottadam subsequently recovered homewhat in condition !l8 good r.il1 
was received early in December. ' 

A heavy fan of rain in August did serious damage to recently sowo samba seed beds. 
As a result of t,his, the supply of seedlings was fonnd insufficient for the whole samba .rea to 
he transplanted and seedlillgs from outside haa to be purchased. This proved a useful 
demonstration which showed the great superiority of our seedling" raised from selected seed 
and those grown by ryots outside from their own Beed. The difference in yioild amounted, 
ahout 18 per cent. in favour of our own seedlings when compared with yields of a<ljoining 
fields under otherwise similar treatment and manuring; except fol' this the seasoo was ve"1 
favourable to the samba crops. 

CropB.-Owing to the uncertainty of the water supply hoth 8t the beginning Rnd end ot 
the sea,on the greater part of the douhle crop area was planled with" udu" instead of 
with twO'crops. The "udu" has been much the more profitable system of cultivation for hesidea 
saving the cost of second crop cultivation, the yield from a block of over seven acres has thi. 
year been 1,231 Madras measures (799 kuruv"i and 432 ottadam) against an yield of 997 Madr ... 
measures (681 kuruvai alld 816 samba) obtained last year. This does not mean to say tha~ 
"udu" is always the more profitable system but u~der loc~l cO.nditions with the nncertaint1 
of water-supply at eitber or both ends of the season It certemly IS. ... 

The quality of the crops throughont the farm and of the sample of gram obtalDed thliJ 
season was a marked advance on that obtained the previous year. By .. bulk selection all 
varieties of paddy now grown are tru.e to type and ~his year the cr~p haa b~en stored and 
is being issued for sale to the puhllc a~ Beed ~m. Several ~nlt. selectIons are unde .. 
observation and some of these appear qOlte promlslDg. The examlDatlOn of these, howeveri 
entails a considerable amount of work on the staff. Of varieties introduced none of therQ 
appear to be superior to lo~al ones. This is probably due. to some extent to the soil condi. 
tions nnder which the crop IS grown. A change from ordlDary wet land to a heavy delt • 

• .4. mixture of .. three and a eight mouth MOP_ 
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tIOiI which lacks free draiu .. ge seems a probable caoss for this. For example thiH year's 
sadai samba crop was not only inferior to that grown I .. st yesr from seed imported from 
the adjoining di.trict, ·but also took considerably longer to mature. If this conclusion is 
eorreot it seems clear that any attempt at improving existing varieties either hy selection of 
plant breeding .bonld be done on the spot and arrangements to this end are being made 
In co-operation with the Gov&rnmenG Economic Botanist. 

The mannrial experiments started la.t season and continued this year on more oarefully 
selected plots, have not given auy definite resnlts as shown by orop yields; but from observa
l.ion of the growth of the orop it is evident that as regards mannring the main qoestion apart 
from improving the meohanicsl texture Of the Boil, is the supply of phosphatic manures, and 
further experiments to determine what quantities can be most pr06tsbly applitid will be 
,commencpd thi~ coming Reason. 

'fhe difficulty of growing green manure crops on these heavy delta soils has not yet, been 
solved. It is possible to get a good germination of these by sowing in the moist ground 
before the paddy harvest, but without snbsequent rain it is impossible to raise these crops 

-owing to the deep cracks which form immediately after harvest and which rapidly deplete 
the soil of its moistnre besides tearing asunder the roots of the green manure crop. 

The difficulties attending the harvesting operations have not diminished with the increase 
;n the number of experimental plots, whioh have all to be harve.ted separately; although a 
<:onsiderable area was cut, bundled and .taoked for .ubsequent threshing. . 

The disease known as " surai" and reported to be dne to a mite oaused a certain amonnt 
of damage. Thi. was .peoiany notice .. ble in the sadai ... mba crops. The caterpillar, which 
attaoked the ripening crops la.t •••• on and which caused 80 muoh 10'., did very little damage 
this year. Step. were taken to keep the field bund. out as it waa noticed in the previous year 
that these caterpillar. fed freely on the flower bems of natural grasses and it was thought 
that. if the.e wer .. prevented from flowering, the caterpillar would IJe deprived of it(!! food on 
whioh it and previous generation. oonld exist tin the paddy crop ripened. Whether this was 
.contributory to the lessened damage, lt is difficult to say. 

Taliparamba Ag"icultura l StatiOfi. 

SeMOn.-'l'his ]1118 been peculiar, but on the whole favourable to crop production. The 
hot weather shower. of April-May failed entirely, but fortunately the early part of the 
mon.oon was irregular and instsad of oontinuous rains and cloudy weather, there were heavy 
showers with intel'vening bright weather. In July th9 rainfall was much above the average 
and 80 also in Augu.t there heing really no break till the third week in September. The 
September rain. were exoeptionally good while .hower. continue on into November and 
DeoeUlber. The whole .eason therefore was 8S if it had been a month late. The rainfall for 
the year was 147'57 inohes and more than '80 incbes of rain feU on 121 days. Tbis oompares 
very favonrably with an average of 189 inohes and 84 rainy dsy •. 

Wet ZanGa.-The f .. i1u .. of the hot weather showers necessitated irrigation of sugarcane 
right on until Jnne and for the same rellSOD the paddy seed beds, which are rain fed, suffered 
Beverely,. nor wa. the germination as good a. usnal. The bright weather in June, however, 
gave the newly.planted crops a good Stert and the yields were considerably hetter than last rear. The graln has an heen sold for seed at an enhanced rate and those who have grown it 
10 the past speak highly of its superiority ave!" local .eed. Of the oanes grown, B. 147 
oont·innes to do well and .ets of this ha.ve been distributed to selected cnltivators hoth in 
Ma.lahar and SOllth Canara for further trial. Another caue, a 8port of Red Mauritin. which 
w .... found in Malabar, i. 81so promising. Exoept for the.e two and Red Mauritius, B. 208 
and a few varieties grown for the sugar-colDe expert, aU oth .. r varieties tried have been 
discarded o.s nn.uitable for West Coast cooditions. 

!,"pper gardo .... -Tbes9 suffered very severely from tbe seven month drought from N ovem_ 
ber till M"y. The last two month., when only 1 inoh instead of about 8 inches of rain fell 
were especially trying owing to the high temparature of the air and soil. 'fhe lack of rain at 
this time not only c~eoked the pepper vines, but also delayed the fresh growt,h of the .hade 
trees and thus the VlDes felt the dry hot weather all the more severely. When the monsoon 
cOI4menoed, the vines had lost ,,11 their leaves, a oondition whioh has never occurred before 
.ince the Ag"rio~lturBI ~~tion was open~d. Thns the vines had not only to form new leave. 
but had to form lts frl1,lt 10 the mO?ROon. Fortunately the bright weather in June enabled 
them to do 80 and tina oonpled Wlth the good rainfall of the north-east monsoon which 
oontinued until Deoember, resulted in a _ord orop. Two points specially noticed which 
presumably were dne to the season were:-

• (1) That "poll,," (a disease oaused hy the larva of a flea beetle boring into the berry) 
whlch nsually oaose. muoh damage was hardly .eeu this season. 

(2) AU vineo whioh. received heavy manuring with ooncentrated manures exoept in the 
-osse of a few moist 10w.IYlDg plots gave reduoed yields. This wonld have heen expected 89 

naturally 8noh plots would d .. velop more of a snrface root system and woold therefore feel the 
elfecls more of, Ind take lon:ger '" recover from, the prolonged dry weather. The fact that 
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the pepper h"rvest did not commenoe until six ... eeks I,,&er tb"n uso,,1 sho ... s ho .... everaly tJut 
vines h"d snffered. 

It is fOl"tQJll\te Ih"t, "t " time sooh &B tbe present ... ben most West Coast pl"Oduoe ia Bnlfer
ing from 10 .. prices, the pepper shonld have yifllded so well and the price "lao shonld be; 
... tisfBetory . 

Dry land crop,.-It ..... not po.sible this ye .. r to get these crop. establisbed before tbe 
mon~oon commenced. It was impossible to time the sowing of r .. gi seed beds' properly. 
SOWlngs were made .. t tbe osual time, bnt &B rain held off fresh so ... ing. were made. Planting 
conld not be done till well into ,Jnne and tbe former seedling. were by that time too old while 
the later sown seed beds were still too young. The result W88 thnt the yields were only. little 
more than half those obtained in the previous year. Botb ginger and turmerio should h .. ve 
been well est"blished by the commenoement of the monsoon, bnt npitber of these crops showed 
above ground wben this commenced. Fortunately the subsequent weather conditions favoured 
the crop and it made a f"irly good recovery "Itbough many set. failed entirely and tbere ...... 
not a full stand. Ginger is still being grown althongh there i. no sign of tbe m"rket 
improving. At present prices it does not pay to gI"Ow and this mu.t have been the cau.e of 
considerable hardship in the Ernad t .. luk which is the bome of the West C088t ginger crop. 
Chillies bave ag .. in proved .. valuable crop and h .. ve done w,,)) in spite of late planting. 
Having now proved the value of intensive dry onltiv .. tion in Malabar, trial. witb concentrated 
manures have been arranged for tbis ooming season in order to see how far it will p .. y to 
supplement the local manure supply. , 

The district work which is conducted by the staff of tbis Agricultural Station has .. Iready 
been referred to. This is continnally on the increase. Interest in agricultural matters seems 
to be awakening in M .. lab .. r and many requests are received asking for local advice ou 
.. gricultural matters. The Collectors of the West COl\IJt district. have continued to interest 
tbemselves in toe work of this dep .. rtment aud their help is Irratefully .. ckuowlertged. 

His Excellency the Governor'. visit to tbe Agricultural Station has left a deep improssion 
in Malabar and bas aronsed co"sid~rable intt.rest .. mong tbe agricultural classes in this 
Agricultural tstation. People n .. tur .. lly infer that if His Excellency took so much trouble to 
visit .. n out of the w .. y place such as this is, there really must be something worth Reeing and 
learning there. 

H. O. SAMPSON, 
6th May 1915. D~p .. ty DirectC1l" of .4gricult .... , so .. thern DWiBUm. 

ADMINISTRATION REPORT OF TDK DEPUTY DIRECTOR or AOBICULTUBB, ClIlIITliL DIVISIOIII, 
POR TDE YBAR 1914-15. 

Mr. G. D. Mebta, Extra Depnty Director of Agriculture, continued to he in charge of 
the division tbrongbont the ye .. r with the exception of .ome ten days in March 1915 when,he 
availed of casu .. l leave. Be was then relieved by Mr. R. Thom ... , Probationary Deputy 
Direotor of Agriculture. The Divisional head-qu .. rters were transferred from Cuddalore to 
St. Thomas Monnt, M .. dras, on Jnly 5, 11114. 

2. In reg .. rd to district work .. Farm Mana/er who devotee all his attention to district 
work has been statioDlld at Chittoor for tte past three years; another at Chinglepnt linoe 
August 1914; anrt .. third at P.lor since Februo.ry 1915. In previoDI years the district work 
has been largely confined to-,-

(1) Economic tr .. nsplanting of paddy; . 
(2) Distribution of seeds for greenmauurmg crops.0!l paddy land. 

But during the year under report .. number or snblunary hne. of work have been taken 
up, the must importu.nt being-

(a) Improvement of sngarcane cultivati"" and jaggery making; 
(b) Distribution of indigo seeds; 
(e) Organization of cattle breeding assooiatiou8 ; 
(d) Extension of area under Cambodia cotton; 
(o) Assisting in m"na~ement of Criminal Settlements and otber lands; 

In addi tiou tropcutting experiment. have been conduot~d ... usual. , . , 
'1'he green manuring work had reached a scale where It wonld be pro.otlCally ImpossIble 

for one man to deal with it .atisfBetorily and at the same time continue extending the work 
in fresh trBets. • 

3. The work 'done at p .. lur, the only agricnltnral station in the division, is dealt with 
separ .. tely in tbis report. 

4. The season haa varied consider .. bly within the di~ion. Rains were excessive in the 
soutbern tracts (72 inches being recorded .. t p .. lnr) while the average for .the year for the
Chitoor district works ont to about 30 ibcbes. The unf .. vourable season 10 the northern 
part of the division bas very .. pprecia~ly .. ~ected the progress of work t~ere.. The abs':'loe 
of timely rainl curtailed tbe .. rea whIch might have beeu transplanted ~th Single seedlIng .. 
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aDd a lall'ly ext .... ded period of cIrougbt coupled with a very late Bouth-west mODSOOU did 
much damage to thole of the greeumanure plote tbat had .uooeeded in germinating. 

5. Bllt what baa affected the cultivation of crops coD.iderably more thaD tbis year's 
climatio conditioD. is the unpreoedented atate of tbe market cansed by the European war. 
Thus the groundnut trade baa received a terrible check (tbe market at tbe time of writing 
coDtiDues to be very dull and shows 110 immediate signs of recovery); the indigo dye iDduatry 
is endeayonring to come iDto ite own egain; cereal graiD. are quoted at very low rates-
paddy beiDI!' 30 l'er ceDt. below Pl'!'-war prices; sugar is sold at eDhaDced rate., the jaggery 
market adJllstS Itself aooordingly aDd the area under .ogar.ano in oonsequeDce shows 
prospect. of con.iderable inorease. • 

6, It is impossible to ascertaiD the actual area whare eoonomic tran"plantiD!!, of paddy bas. 
been cODducted. Tbe practice is very common in Soutb Aroot district aud It is e.timated 
that .ome 10,000 acres have beeD transplanted with .ingle seedling. iD tbat di.trict alone. 

7. The appeDdE'd table gives the quaDtity of greenmaDure seed. distributed within this 
divi.ion iD tbe oourse of the year, The total 1>mounts to 19,€86 Madras measures, .ufficient 
to sow 4,262 acrea :- . 

Depot. 

V • ..r.,y. 
I 

Total. 
Palm. Chinglepnt. Chittoul'. 

i 

'. ...... J.nl. 11.1(. L ... ..M'. LB •• I M.II'. LBI. 

Sa.nnbemp .. , ... ... ... . .. 1,'68 15,526 1401 466 1,609 4,716 3,423 10.697 
Wild indigo ... ... . .. .. 8,882 29,607 1.760 6,883 SU9 3,380 l1,6S1 80.770 
Do.innha . " ... . " ... . .. 1,971 6,898 441 1,648 1.084 8,619 SJ448 12,060 
Iodig .. .. ... . .. ... ... .. ... .. . . .. SS6 1,092 8S6 1,092 

It is a .ignificaDt fact that practically a.!1 this seed has to be imported iuto the divisioD 
from outside sources. Tho. Beogsl daincba seed is obtained from that Pre.ideDcy. Wild 
iDdigo from TiDnevelly and Rimoid, aDd sUDDhemp from Godivari. 

With aD ever iDore •• ing demand for greenmanare .eed. it rests with this departmeD't 
to prove that growiDg these orops for seed pnrposes to .upply the local market ~ a payiDg 
ooncern. With this objeot in view the various greeD manures have beeD experimeDted with 
on the farm, To date bnt little sucoess haa attended our efforts. The experiments are being 
oontinued. 

8. (a) Though eDterprising individua.! ryots iD this divi.ioD bave in past years hired 
trained men from the CeDtra.! Farm at Coimbatore to ma.ke forDaces for jaggery manufactnre, 
it i. only in the present year tbat the oOD.tructioD of improved furnaces for demonstratioDal 
purposes has been made a defiDite part of the programme of a di.trict officer. During the 
year five furnace. were constructed after the improved method. Of these, three were 
oonstructed to fit the Ioca.! paD which is rOUlld bottomed and very heavy aDd which caD make 
ODe aud a ha.lf maond. cf jaggsry at a boiling; aDd two oonstrocted to fit the improved, light 
weight, Coimbatore pan whioh oan torD out at least tbree m. uDds of jaggery at a boiling. 
By usiDg the improved furnaoe the foel nece .... ry for the boiling may be redoced by ODe
half if the Coimb.tore paD is used and by ODe-fourth if the looa.! pan is osed. One haDdy 
load of fael is commonly used looally to produce ODe pothie (=l caDdy) of jaggery. Ca.!cDlat
ing the outtnrn of jaggery at ten caDdies per acre there is a .avingof five load. of foel 
whioh at Re. 8 per load iDdicates a grosa profit of Rs. 15 or Rs. 80 by using the Ioca.! and 
Coimbatore paDS re.peotively. From this should be deduoted the wages of one additioDal 
oooly at Rs. 8 per aore of oaDe crusbed, thul leaviDg a net profit of Rs. 12 aod RB. 27 respect
ively. ~ traiDed jaggery maker from Coimbatore waa engaged for about two mODth. to 
attoDd to this work. . 

(b) Another equally importaDt improvemeDt io regard to sugaroane cultivatioD whioh 
is receiving attentioD is the snb.titution of the ridge and furrow system of planting for the 
local bapbazard system of plaDtiDg OD the fiat. Figures for the area ooltivated accordiDg 
to the improved method are not available. Around Palnr aDd Nellikappam where .ugarcane 
is extensivel, oultivated this praotioe is oommonly adopted. 

(e) Sugaroane oultivation iD Sooth Areot di.triot has received a considerable impetos 
tbrough the agency of the East IndiaD Distilleries Company at Nellikoppam a few miles from 
Pa.!ur. Their ageot Mr. N ei1.0D, "'ports cODoerning the area nDder cane iD the Nellikuppam 
10oaJity"tbat .. over au area of nearly 600 Bores ODder oultivatioD for the p'resent .easoD 
(11114-15)" I e.timate .. bont 20 tons of caDe per BOre whioh should yield approximately l,oO() 
toDS of jaggery. The looa.! area under phmting for this season is about 1,800 acre.... This is of 
intel'est in deDoting the oousiderable inorease in .0garcaDe oultivatioD which may be expected 
if preseot prioo. of jaggery rule for aD extended period. Jaggery is DOW selliDg at Be. 40 to 
:B.s. 45 per candy (500 lb.) aa oompared with :B.s. 25-Rs. 80 last J oly; and eveD at pre-war 
rate. a minimum profit ol Ra. 150 per aore could be Dormally expected by the onltivator. 

U 
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. (4) In regard to the distnDution of sugarcanell8tts",e Palor FarDl haaalmost entirely 
ceaeetl to. act aa a distributing agenoy owiDg to BOperior facilities enjoyed by MesBrB. Parry 
& Co., to whom we are indebted for haviug undertaken to do the work. There haa been BOoh 
a considerable iucrease in the local area nnder sugarcane that it wasl'ractically impossible for 
the department to meet tbe demand. Provision is however being made a~ Palur to meet part 
of next yesr's prospective demand. 

9. A rise in the price of indigo dye was anticipated immediately the war broke ont. 
Provision was made by the department, without interfering with local enterprise, to acqnire 
all the avsilable indigo seed to meet the prospeotive local demand. A ooDllignment of %,342 
Madras meaanres was almost immediately disposed of. No further supplies could be obtained. 
Purchasers have expressed their ... tisfaction with the germinatiou of thia seed. It appears 
however that 90me unscrupulous tradesmen have dumped on the market seed of doubtful age 
and germina.ting capacity, and the consequent complaints .... e numerous. In the oourse of tbe 
season the local price of seed rose from six aDnas to oue rupee per Madras measnre. A 
departmental Iesllet on the cultivation of indigo for dye extraction W88 duly prepared and 
distributed. 

10. Attampts were made during the yea.r to organise Catt.le Brae.liog Associations in 
three different localities,-with what sncce .. it remains to be seen. 

11. Previons to the outbrea.k of war the ext&nsion of the area nnde,. cambodia ootton 
was a deli nita part of the programme of the Manager stationed. at Chittoor. Subsequent to 
that date propagandist work regarding cambodia cotton has been temporarily discontinued. 
Four hnndred Ibs. of seed were distributed during u.e year. 

12. Work normally expected from the district offioera hllll been IOmewha' taxed by 
frequent visits of inspection to a Criminal Settlement at Madanapalle and te the landa of the 
Raja of Kanaparthil who has recently nndert.eken $0 cultival;e a fair amoont of hia land 
originally lying waste. The P&!or staff likewise inspected the Criminal SettJemen$ at 
Kammapnram. Cropping schemes are drafted and the Agrionltural officer oonaernea pays 
freqnent visits to Bee that the proposed scheme is adhered to Some diffioolty haa been 
experienced in the case of the Criminal Settlements owiDg to tbe freqoent change of 
Managers,-most of whom now bnt little abont farming. Ten such visits of inspectiOIl 
by the farm officers at Palnr and nine hy the Farm Manager, Chittoor, were made in the 
ecorse of the year. 

13. Twenty-fonr crop cutting experimen1ill were conducted bi the subordinate officers of 
this division. 

Paw". .Agricultural Station. 
14. Sell8on.-This year the farm enjoyed a rainfall of 72·6 incbes well distributed over 86 

days as comp .... ed with an average for the past ten yean of 52·6 inches. Though the rainfall 
was excessive the cyclonic winds which are common to this tract were much fewer and leaa 
disastrous than ordinarily. Continuous rains for extended periods proved very benefioial to 
such orops as paddy and irrigated groundant which gave record yields; but lack of drainage 
facilities teld collsiderably on the rainfed gronndant; some of the oanes varieties, the onion 
orop, Cambodia cotton and on Daincha grown for seed purposes. Advantage was taken of the 
nnusnal rains of Jannary to sow indigo for dye extraction and gingelly. 

15. E"'P.rim."tal work.-The experiments cQnduotsd were mostly in continuation of 
those of previons years. Reference is here made to thos .. which have furnished data of 
interest dnring the year. 

(a) Ground" .. : .".,...tal. teBIB.-Most_ of the va.rieties are exotios introdnced by the 
department. Variet&! tests are being conducted under both dry and irrigated conditions. In 
the rainfed tests the West African variety heads the list of averages though it ia snrpal!8ed by 
Barbados from Ceylon for the year onder report. Madagascar is aoother promising va.riety, 
and it is of interest that this variety and the West African both take .. high position in the 
irrigated tests also. Local Mauritius whioh ia at present by far the most popular V8risty in 
the Presidency retains its position at the head of the irrigatsd varieties bnt it takes sixth 
position as .. rainfed crop. ' 

(b) Gre8llmanure crop. grOWfl/(Jf" ,e.d purpo .... -Up to the present greenmanure crops 
grown for Beed pnrposes have failed to give satisfactory yields. The work is in its initial 
lltage and conditions of season, soil, drainage, rotation, and immunity from insect attack 
have all to be considered and the best oonditions asoertained sepa.rately for eBCh variety of 
1!reenmannre. . 

(e) Paddy "aNtwa-first crap.-The local va.rieties grown in the first crop seaaon are 
generally very ooarse grained. To detsrmine if these may be supplanted by snperior paddies 
a number of varieties have been introdnced from the Central Provinceo. Almon without 
exception the time tbese take to matore ia too long to allow of their being grown &8 first orop 
paddies, for by so doing it is feared that the second crop paddies would be 10 displaced from 
their normal period of transplanation 88 to affeot the yield. This year the season W&8 favour
.able and high: yields were obtained. PIW8WG has done best (8,8981be. per acre) which with 
Chifra1«JU have surpassed the popular local SIDIWfIIIWAri varie~y in poin' of yield. 
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(d) Paddy "..net • .,-m,,'" crop.~Here, again, the yields were heavy. BlldGi_b" 
-comes first in point of yield both as regards weight and volume_ Other varieties which hava 
given good average yields .. re Molag1l8amb", V.ll"is"",b" and Poombal"i. Poombalal has 
an additional merit in that it takes a fortnight less to matnre than the other varieties, but has 
the disadvantage of Shedding its grain ratber badly. In point of yield it tskes second plaoe. 

(.) SUgMctIiM tlanetal t •• I4.-0n anaJ.y.is the canes were fonnd to he unripe, 80 II
lap.e of one month was allowed to p .... before they were harvested. 'rhe c .. llee were crushed 
at the East Indian Distilleries F .. ctory, N elliknppam, by Messrs. Par..,. & Co., who MO analysed 
the jllice of some of the vArieties. Of the varieties B. 1529 has snrpa.sed others both in 
weight of cane per aore (20 ton.) and-in coefficient of pnrity of jnice (89·a6). The other 
varieties whioh have come into favonr with Messrs l'arry & Co., are Fiii Band :T. 247. 

(I) N_ crop •• -Some of the crops now grown On the farm are considered new in that 
they have not in previous years taken a definite rGle in the experiments. These crops inolnde 
Oambodu. cottun, onion., t:h.iIU •• and tapioca whioh are to be inoluded in .. dennite rotation 

.experiment with groundnut. . 
O"mbodi" cotton has given the low yield of 523 lb •. kappas per acre. 
On'onB gave an outturn of 9,500 lbs. per acre on plots planted with seedling oniona, and 

8,540 lba. on plots plantsd with bulbs. As the latter is the 10caJ. praotice, this experiment to 
-test the merits of the method. of planting is to be oontinued. In addition to the inoreased 
.outturn the seedling system entails considerably 10 .... initial expense. 

Ohillis. "nd tapioca are standing crops aud fignres are not yet available. 
FocUer ehol,,'" gave an outturn of 5,3191bs. per acre this year as compared with 1,820 lbs. 

in 1918-14. The best season for sowing this orop in this looality has not yet beel!
·determined. 

16. Distribution of ••• d., etc.-The appended list gives the e.xtent of distribntion of aeea. 
implements, etc., from Palnr :- . 

GreUDmannre leeds 
Paddy ... 
Indigo .eed 
GrouDdnnt ••. 
Mis0811anecns seede 

Scind plonghs 
Monsoon plonghs .•• 

... 
... 

Triangular harrow. • •• 
Improved oonntry ploughs 

... 

.. -... 

... . .. 

... 
.. , ... 

LBS. 
~l,014 

••• 9,595 
7,385 
1,663 

191 
Number. 

27 . .. 22 
9 
6 

In the preceding year the Ramagarudausamba variety of paddy, whioh i. a Palnr single 
lllant 8elec~ion, had reaohed the field soale. The whole of the paddy waa distributed on seed 
fa.rm oonditions to be transplanted singly. Five thonsand Madras measures of seeds were 
recovered at the end of the season from the Zamindar of Chunampet to be distribnted to 
applioants in the forthooming season. 

17. This year again some diffioulty haa been experienced in obtaining ample woter from 
the adjoining ohannel for irrigation purposes. This complaint is constantly recnrring.The 
Revenue offioial. now propose oonstruoting a dam with vents to ensnre fair distribution 
of irrigation water to the partie. ooncerned. Reliable el<pa.imental resulte cannot be 
expected on thOle plots which do not receive their normal sllpply of water fr')m the channel. 
A satisfaotory solution to the difficulty is an nrgent necesaity. 

18. Stock.-Sixteen billocks Were maintained on the farm, three were sold owing to old 
age, one died, and fonr young bullocks were bought. 

19. ViaitorB.-The event of the yeor was the inspection of the farm by His Rmellenoy 
the Governor Lord Pentland who expressed hi. satisfaction with the work done. It is reported 
that 557 literate visllors inspected the farm. 

20. Buildi"g •. -The necessary repairs were exeouted. 
21. Staff.-MJt.Ry. S. SubramBnia Ayyar was in charge of the farm nntil 28th Ootober 

1914, wheu he was temporarily relieved hy Assi.tant Farm Manager, C. V. Seshaohari pend. 
ing the arrival of Farm Manager M.B. Ity. A. V. Tirumuruganatham Pillai from the Central 
Farm, Coimbatore, on 12th N ovemher. Assistant Farm Manager O. V. Seehachari assisted in 
the managemeut olthe farm until 80th June 1914 when he wa~ posted to Distriot work in .South 
Arcot with PaJ.ur 8S he .. d-quartera. Two newly appointed .Assistant Farm Managers K. Ramayya 
and K. Gopalakri.hna Raju joined duty at Palur on 29~h May and 1st June, respectively. 
K. Ramayya availed of leave on 1088 of pay from 17th July 1914 to 14th August 191 .. when he 
W .. a transferred to the establishment of the G-overnment Economio Botanist. Gopalakriabna 
Raju who was relieved by Aesistant Farm Manager N. V. Visvanatha Ayyar ... ·89 transferred 
to Koilpatti farm on 31.t Ootober 1914. 

ST. Tao.us' MOUNT. R. THOMAS, 
2611. MIlY 19111. Dy. Director of ..4.gt'., Cent....z Di .... iorI. 



APPENDIX III. 

ADMINISTRATION Rl!:PORT OP THE GOVERNMENT AGRICULTURAL CHEMIST' 
FOR 1914-15. 

I have the honollr to submit herewith my report for the year ending Maroh 31st, 1915. 
2. I waa in charge of the offioe dnring the whole of tbe year hnt the following members 

of the stalf were granted privilege leave :-
Wame. 

M.R.Ry. M. R. Ramaswami Sivan 
" P. A. Sllbrahmanya Ayyar ... 
" P. A. Raghunathaswami 

Ayyo.ngar. 
II K. S. Sllbrabmanya Ayyar ... 
" C. V. Iswara Ayyar... .. 

DHigDatloD. 

Chief Assiatant ... 
Aasistant .. . 
Assistant .. . 

Head clerk 
Second clerk 

Period. 

1 month. 
1 month and 16 daYL 
1 month. 

2 months. 
a montha. 

3. There are no ohanges to report in the peraonnel of the staff with the e:roeption of 
that of the aecond clerk O. V. Iswara Ayyar who was deputed to act aa second clerk for a 
period of six montbs in the office of the Deputy Director of Agriculture, Sontbern Division, 
Trichinopoly. Doring the interim a substitute was appointed to take hiB place. 

4. The ohanges introduced by the revised oarrieulum of stlldies have had the effeot of 
reducing the work in the Teaching section, and tbis will continne nntil the new third and 
fourlh year classes are formed. No leotures were given in General Chemistry dnring the past 
year and as a conseqnence the Cbief Assistant M.R.Ry. Ramaswami Sivan was depnted to 
give the lectures in Agricllltaral Chemistry which hl10ve hitberto been Q'iven by myself. At the 
Diploma Examination in Agricultural Chemistry held in Maroh 1915, eighteen stlldents 
presented themselves, and Ollt of these eight passed iu the first cla88 and ten in the secoud 
class, and there were no failnres or third· class passes. The tuitiou given by this assistant is 
excellent in charaoter and great credit is due to him for the way in which he has carnell Ollt 
hie duties during tbe year. 

In conformity with the general soheme of lectures drawn up for the first year studenta· 
I gave eleven lectures of a popular type on Agrioultural Chemistry and sixteen leotorss ou 
Physics and Meteorology were given by the seoond assistsnt M.R.Ry. P. A. Sllbrahm&nya. 
Ayyar. 

IS. Dllring the year under review the following samples were analysed and reported. 
upon:-

Soila 
Mannres 

.. , ... 
Foodstnffs and fodders 
Sugar-cane and cane produots 
Dairy products 
Oil-seeds 
Water 
Miscellaneous 

... 
... 

'" 

... 
... 

147 
26 
30 

1,631 
495 

27 
66 
5 

Total '" 2,427 

This is decrease of 826 on the previous year's total but is acoounted for by the fact thaI;. 
it waa neoessary, for over four months of the year, to take two assistants from rontine· 
analytical work I'nd to allooate to them the work of the Bugar.oane breeding station and 
the Guntor snrvey. In these oircumstances it was only fOllnd possible to carry out a. 
comparatively small amount of dairy work. Of the samples analysed only 115 were from 
ex-departmenlalsources bllt of these 53 were done on bahalf of culti vators. A large proportion 
of the samples of water were received from the Kistna Delta in connection with an enquiry 
relating to the suitability of the water in oertain drains for irrigation purposes. 

6. The soil survey of the Gnntar Delta il progressing rapidly and as "nly a very small 
number of samples await completion the final report will be available about the end of J nne 
1915. Soil maps baaed on the analyses of the alternate samples were prepared for the Agri
on1tnraI and Indllstrial Conference held in Madras in December last and tbose of the finished 
survey will not differ materially from them. 

7. Dllring the year - a memoir was published dealing with tbe relationship between the 
gases present in paddy soil with the organized film found on the surface of the soil. It haa· 
been shown that the latter utilized the former in snch a way as to lead to an inoreased amount 
of oxyge~ being available for root aeration, and aa the gaa mainly concerned is prodllced by 
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tbe decomposition of organio mettsr in the soil the connection between green-menuring anil 
increased aeration of the roots bee become apparent. .1. t the same time it has been possible 
to place tbe tbeory of the effect of drainage on a firmer and more satisfactory basis. 

8. The experiments instituted to elucidate the source of the gaseous nitrogen in paddy 
aoil have been carried ont over a period of several year. and may now be said to be nearing 
elompletion. It baa been sbown tbat this gas only acoomulates in qoantity wben tbere i. a 
crop present in the soil and that the vellume of tbe gas is largely dependent opon the presence 
of nitrogenoos organic matter. Similar results are obtained when tbe crop is grown in sand 
in tbe presenoe of organic matter, whereas, when grown in sand in the presence of mineral 
manores only, no gas is produced although very good plants are raised. These results 
un doo btedly point to tbe sonrce of the nitrogen being le.rgely the organic matter present in 
tbe soil and mannre and lead to the conclosion that the beneficial effect of green manuring 
lies chiefly in its biological and physical aspects and not in its direct manurial value. 

9. A few years ago it was shown that the beneficial effect of drainage on paddy was 
oloselyassooiated with the pruduction of a deeper root system and this observation haa been 
followed np during tbe paat year. In the experiments it has been found possible to iadnca 
deep root action, even when the effect of drainage is eliminated, and in every case this has 
lead to increaaed cropping power. A.n attsolpt to apply this principle io actual field practice 
h ... failed owing to the unsuitability of tbe metbod adopted so that future experiments will 
be mainly concerned in finding a method suitable for practical application. InCidentally these 
-experiments would appear' to show that the toxic effect of deoomposing green mauure in 
badly drained soils haa been overestimated. 

10. The work connected with the oarbon cycle in paddy soil. i. being continued but 
although very promising and most suggestive results ha.ve been obtained it is not possible at 
pr-.>t. to make any definite couclusions. 

11. The stndy of the coliform bacteria associated with the bud-rot of cocoannt palms has 
been abandoned. Although these organisms prohably accelerate the rate of rotting yet it ha. 
not been found possil:le to find any connectiou between them and the incidence of the disease. 
'Thele resulta are entirely at variance with those of the investigations carried cut in the West 
Indies, which make these bacteria the responsible agent, and it would therefore appear tha t 
in India the specific agent is the fungua. 

12. Some further progre.s has been made with the compilation of data referring to the 
composition of Sooth Indian footstnffs and fodders bnt not so much as one could wish owing 
to tho urgency of other analytioel work. The analytical data will however be added to as 
opportunity ocours. • 

18. During the year I spent 42 duys on tour and the members uf my staff a total of 115 
.days. 

CoiMBATOBB, 
28th .April 1916. 

W. H. HARRISON, 
Go~ __ ' .Ag ...... ltural Ohemist. 

A.PPENDIX IV. 

ANNUAL lfEt'ORT OF THE GOVER~MENT ECONOMIO BOTANIST 
FOR 1914-15. 

I have the hononr to submit my annual report for the year 1914-15. 
• Stnff.-I was in oharge of the office thronghont the year. . ..... 

M.lt.Ry. G. N. Rangaswami Ayyanger was confirmed as Assistant and Assistant Farm 
Mauager, M.R.Ry. K. Ramayya was transferred from Palor as assistant on probation in the snb. 

:p.o 16m post from 10th Angust 1914. 
Fieldman, N.V. Viswanatha Ayyar was on siok leave from 19th Augnst 1914 to 81st 

Ootoher 1914 when he was transferred to Palur as Assist"nt \j'arm Manager. Fieldman, 
P. V. Raghavendra RI'O wss granted privilege leave for six week •. 

The Storekeeper's post was abolished and two new posts of Plant Collector and Labor ... 
tory Attondant were created and filled. 

. Tov,.-;-Provision h~d b~en made for extensive touring but it was found imp~ssible to oarry 
thlB out Without neglectmg important work at head quarters. The large number of different 
varieties of paddy under observation gave very considerable range in duration with the result 
that there was a constant supply of fresh material requiring examinatiou daily. 

My tours which were confined to paddy t .... ot. amounted to forty full days and those of 
the staff to 18 days. 

Orop •. -As reported last year paddy waa'the main orcp to receive attention and cotton 
-was given 88 muab &ime ~8 possible withont handicapping paddy work. This time, as had been 
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expected, proved to be too little for anphing other thn a definite restricted field of work .. 
noted below. 

Padd!l.-Laat year's aelectiona provided a m&8B of extremely' interesting mllterial the, 
examination uf which kept the .hole stall at work continuonsly for abont four months. 

The former surmis~ that extensive crossing takes place proved to be oorrect. Of the: 
plants ~leoted as variations from t~e type,.79lots ~ut of 171 were Oro8888 and .howed splitting 
for vanous characters. The material specially deSlgned to show the amount of natural ONs.ing 
at Coimbatore gave the following results whioh will be seen to vary with the variety:-

Sadai Samba ... 
Swamavari 
Dodda Birro Bhatta 

. ... Per oeD'. 

... ... 
A line of Raskadam growing as a border to plots of other varieties showed orossing to the 

extent of l' 3 per cent .• 2 per cent. and F 5 per oent. for three dillerent varieties respeotively. 
Fnrther material has been taken to show the amount of orossing at Samalkota and Palur. 

In the crosses which, 8.11 above mentioned, gave splitting fawilies the characters were 
examined with regard to their method of inheritanoe. Altogether a very large nnmber of 
characters was involved of which many were simple and well marked. A preliminary acoount 
of some of these characters was given in a paper to the Indian Soience Congr88s on " Some 
Mendelian characters of the paddy plant." Definite simple Mendelian ratioR were obtained for 
thirteen well marked characters and considerable information reoorded regarding more oomplex 
characters. A large amount of material has been taken for throwing further light on the 
latter next season. 

The barvesting of small lots for the determination of the probable error in estim(ltoi'ng 
yield was oontinued and the results were about the same ... last year. 

The total num ber of lots to be carried forward next yea.r amounts to 610. or these about 
200 are for .tudying the inheritance of specially important economio oharacters, 200 for 
complex mo.rphologicaLch ..... cters. and 134 pure lines. 

Last year mention was made of the desirability of taking np a new piece of land for paddy 
work and this year proposals were submitted and Government sanolion obtained for the 
acquisition of abont 17 acres of land for a paddy broeding statioh. As the full amount of 
money could not be provided in next year's budget, modified proposals. providing for an area. 
just suffioient for next year's Cl'Op. were submitted. 

·Ootto'll.-On !locount of tbe limited amonnt of time available for cotton work it W88 
decided to confine attention to Cambodia orosses and selections. 

Last year's orosses of Cambodia with Bourbon and Spenoe grew well and in addition to 
being very productive gave a lint superior to either parent. Plants were selfed for next year's 
F • generation. 

Crosses were made between Cambodia and an aunual form of Bonrbon. quite distinct from 
the Erode Bourbon mentioned above whioh is apparently identical with the Spenoe supplied 
by the Cotton Specialist. 

The (;ambodia single plant seleotions showed considerable variation in ginning peroentage 
which varied from 31 to 36 per oent. Little other variation was fonnd exoept for one lot which· 
WIUI splitting and obviously derived from a cross with Sa .. Island or a .imilar variety. 

Botanical gardB ... -The plauting np of tbe garden was continued and many frnit trees, 
ornamental trees and shrubs, borders. eto .• were put in. A back entranoKor oarting pnrposes. 
was made and a culvert built for this purpose. Irrigation facilities were further improved 
and a oement ohannel nearly 200 yards long was put in, which admits of the ootton plots being 

._irrigate~ without the seoond lift which was neceasary before. 
About 400 young trees were distributed for planting on the estate in addition to many 

cuttings and ornamental plants. The prnning of trees on the estate was oarried out by the 
garden staff. • 

Beed t.st'ng.--Germination tests. which were done before by the Leoturing Botsni8t'~ 
seotion were transferred to this section. During the year 88 tests were made for other oflicee
in addition to those in conneotion with the keeping of paddy seed. 

20th May 1915. 
F. R. PARNELL, 

Goo...,.III"", EcOfI(lffIto BotanMl. 
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.APPENDIX V. 

ADMINISTRATION REPORT OF THE GOVERN?tiENT LECTURING BOTANIST 
FOR 1914-15. 

I have the honour to submit my annual report for t.he year 1914-15. 
2. 8taff.-The temporary e.tablisI.menl consisting of one assistant, one fieldman and one 

plant oollector oontinned to .. ork during the year. ~. Chinnaswami Pillai .. ho was permitted 
to take up an appointment in Ceylon was permanently transferred and Ramaswami Raju .. ho 
entered .ervice as temporary fieldroan was mad .. 'permanent On 1st October 1914. Jobitha 
Raj who acted for K. \Jhinnaawami Pillai was placed in temporary appointment from the 1st 
Ootober 1914 and he continued therein till 5th Novembe-1 on which date he resigned. This 
plaoe was lying vacant till the 8~h Jannary 1915 when K. Raghavachari an assistant farm 
manager wa. appointed and he continued in the said ~ffioe till the end of the year. 

8. L.a~ •. -The ohief assistant was On privilege leave for 21 days, the temporary assistant· 
for 15 days and the temporary plant collector for 14 days during the year. 

4. Xour •. -I was 00. tour for 53 days in the districts of Chiogleput, South Arcot, Salem, 
Coimbatore, Malabar aud S01~th Cauara on botanical excursions accom panied by a plant collec: 
tor and a fieldman. The temporary assistant and the plant coUector visited Hassauur and 
Dhimbam ghats of the Satyamaugolam taluk Kollimalais of Trichinopoly, and Golkonda of 
Vizagapatam and their tour lasted for ahopt 60 days. Mr. J ivanna Rao, the teaching assistant, 
went on a collecting tour with a fieldm .. n and a plaut collector to the Kallakad hilla in the 
Tinnevelly district and was in camp for 17 days. The Artist went to Madras during the 
Christmas holiday. for painting the .. ater hy&ointh (Eichhom'a apecio.a) for the Director of 
Agriculture. 

5. Xeaching.-The new course of studies c .. me into force during the ye .. r and the first 
ye .. r stndents received instruction in accordance with the syllabuB laid down. There were 28 
cl .... es for the first year .tudents. The course in Agricultnral Botany for the second year 
.tudents of the old Diploma course consisted of the .tndy of several crops, plant breeding, 
plant and its relation to environments, etc., and 57 lectures and 60 practical cl .... es were held 
dllring the year for them. 

6. The diploma examin .. tion was held in December aud together with a'student from the 
previous year 18 .at for the examination and 17 passed (2 in I olass, 6 in II clas., and 9 in III 
class) .. nd one failed. Iu the botanical teaching of the oollegemuch stress is laid on the 
physiological ""feot and .tudents take much interest in all physiological experiments. But to 
make the tel\Ohmg on these lines really interestil'g and useful an experimental plant house i. 
absolutely necessary. Large number of both dry and spirit speoimens have heen secured for 
use in the laboratory and most of the physiologioal experiments were successfully conducted in 
the laboratory. A set of 100 weed seeds were prepared for the use of students and about 
100 sheets of weeds were added tO,the colleotiou for the same purpose. The relative weight of 
1,000 seeds and the nnmber of seeds in 1 lb. of seed sample for about 43 kinds of oeeds of 
eoonomio noe were determined iu the laboratory and the results were commnnioated to the 
Prinoipal for the Agrioultnral note-book. Some specimens were prepared for the College 
Mnleum. .>,> 

. 7. The Artist prepared 95 drawings of f .. rm weeds and other plants and .upplemented the 
collection of drawing. in the laboratory and most of the drawings made were found useful 
for th& Manual of Botany no .. in the press. 

8. Systematic Bolany.-The forwardal of specimens to Mr. Gamble was continued and 
8,664 sheets (from Hey"ea. trijuga to Slylo8anthe. ""cronat,,) from the herbarium were 
forwarded to Kew together with oopies of Dr. Barher's dr&wing. of parts of plants up to 
An,pelid ... and 89 paintings of Bal.a.m. Further consigoments of plants were stopped on 
rsceipt of. ... letter from Mr. Gamhle asking not to forward speoimens till the sea ronte is 
aafe. 

II. The tours made by the Government Lecturing Botanist and his .tall resulted in a 
oolleotion of .. bout 2,000 speoimens inolnding also sever .. l frnit .amples. Dnring the ye.r 
2,746 sheets were mounted from the recent col1eotions and 832 of Mr. Gamble'. small sized 
speoimen. were mountsd on standard sheets; of the sheets mounted 75' from the general 
oollection and 882 of Mr. Gamble'. were incorporated during the year. 

10. The dr .... ers in the large work table were provided with 800 emall tin hoxes and 
abont 800 speoimens of fruita .. ere identified and arranged in them. 

11. Mr. Fiauber kindly sen' about 70 specimens to the herbarium. Specimens of plant. 
were identified for various .o","pondents as follows :-21 were identified for the Govemm ..... 
Mycologist, 67 for Rev. Munoh, 52 for Rev. Pfleiderer, 6 for the planting expert IUld 44 fo1"' 



'Varioue other corresponde!'ts. • Short not~ :were prepared in answer to the que~ea of varioUI 
ClOrrospondents on B.rborv AnBlata, Alb .. _ mOI_tlA, Datura, Buts.., MAr .. ' .... Oc"""", 
"indo and different kinds of reeds used fer mats. . 

12. A liat of plants oollected iu the Kannoth range was prepared and forwarded to the 
Distriot Forest Officer, North Malabar, at his request. The study of weed. of the Central 
Farm was oompleted and. the idea of publishiug descriptions 8S leaflets W81 given up 88 it 
woul~ ~e a very.long tIme to oomplo:te it. Instead of .thia it. is proposed to puhlish the 
descr1ptlOn8, ete., In the form of bulletlns 800n as the study of the weeds of the other farms ia 
(lompleted. 

1.3. The chief assi~taut Mr. C. Tadulingam pr~pared a paper on the Madl'88 Flora aod 
read 1t before the SClence Congress at Madras m JauDary. The Government Lecturing 
Botanist nnd the Temporary Assistant also attended the Congress. 

\4. Hon'ble Mr. Cardfw visited the Herbarium aDd the La.boratory during the year. 

28th April 1915. 

APPENDIX VI. 

K. RANGACHARIAR, 
GotlSrn1M.,t Lectunng Botanist. 

ADMINISTRATION REPORT OF THE GOVERNMENT ENTOMOLOGIST 
FOR 1914-111. 

Staff.- The Sericultural Fieldmo.n's }Jost was exteuded uutil the end of June 1916. 
Fieldmon D. Ponnayya resigned his post in order to take up an appointment under the 
Fisheries Department and O. K. Subrahmanyan at that time second clerk was appointed to 
succeed him. 

2. Twr8.-(i) The Government Entomologist was 76 days ou tour in Bellary, Kurnool, 
Salem, Kollegal, Tiruppur and Metttlpalayam. He also visited Pnsa to attend the conference 
of entomologists from various pl·ovinces. . 

(ii) First Assistant spent 89 days on tour in Ganjim, Salem, Kollegw and also acoom
panied the Government Entomologist to Pusa. 

(iii) Second Assistant was on tour for 59 days in Bellary, Kurnool and Anantapur. 
(iv) 'Ihird As.i.tant who was in camp during some days of every month was away from 

head quarters altogether 163 days. The districts visited were Malabar, Ooimbatore, Salem 
and Chittoor. 

(v) The fieldmen spent 189 days in camp in Bellary, Kurnoo\, South Arcot, Pndu
kottai, Chutoor, Tiunevelly, Salem and the Nilgiris. 

8. L.twe.-(i) First Assistant had privilege leave for 23 da.ys, second Assistant for oue 
month, head olerk; for one month and 10 days and head artist for one month. 

4. Gen8raZ Work.-(i) Only some 35 speoimens were received during the year with 
requests for advice in dealing with insect peets. Demonstrations in methods of destroying 
insect pests of different kinds were given in Malabar, Kilacheri and Pudnceri. 

(ii) A big campaign wa. planned against the Deccan grasshopper bot owing to a 
variety of causes it ended in .failure. It may be noted at this point that in the year under 
review climatic oonditions would appear very largely to have done the work of destrnction 
contemplated by the ll'ection. 

. (iii) The problem of the destruction of the mango crop by mango hopper being acute, 
an experiment founded on the experience gained last year wa8 conducted in the maD go tope 
at Varagambady belonging to the Salem Zamindari. This experiment and demonstration 
was in every warmost successfnland a 7.) per cent. crop should be aleured to anyone using 
the methods advised. Thanks a.re due to Mr. E. B. Stevenson, 0.1.11:., Agent of the Salem 
Zamiudari, for the invahlable assistance given during the experiments in mango hopper 
control. 

(iv) The fish oil soap made by the Fisheries Department was fonnd moet meful in 
this work. 

(v) Another sucoess has been the ascendency which has been established over the 
mosquitoes on the Agricultural College estate at Voimbatore. The success is lIO£ absolute, 
for it ia impossible entirely to eradicate aU mosqnitoes from the place and the presence of an 
extremely dirty village tucked inte oue corner of the estate somewhat prejudicee the chances 
of more complete freedom being attained. . 

(vi) A prolonged experiment was underta~en to test .the efli~~ of. I1ght traps for 
ohecking the paddy stem borer. 'fhough the expel'lment at the tIme of WrIting 18 not co~ple~, 
everything points to the Ifact that 80me other means. must be 80Dght for combatlDg t.hia 

·most serious peet. 
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(vii) A serie. of experiment. WIU nndertaken and is still in progress at the Government 
Bogarcane farm lit Chettipalayam with a view to testing varions methods of preventing damage 
to cane setts hy termite •. 

(viii) In addition to the above varions inascticides have heen tried but no very 
startling dilcoverie. have b.en made. 
. (ix) Control of peste through baits is indicated 88 one of the chieffa"tors in Economie 

Entomology of t.he future and a certain amonnt of work on those lines has been done in th .. 
pre.ent ;year. 
• D. L"bqrato,y' .... d I .... eI .. "" ",ork.-(n 'rhe general o~llection has been added to and 
the work of reducing the various .peoimens to order has gone on steadily under the oharg .. 
of the First Assistant. • 

(ii) Various insecta have been naJ;Ded by the Imperial Bureau of Entomolog;y and th .. 
Imperial Entomologist, Pusa, and a' oollection llf Rhyncota very kindly presented by. 
Dr. Campbell of the London Mission. To these gentlemen and to the Direotor of the .Imperial 
Bureau thanks are dne for their .... istance. 

(iii) In the Tnsectary the following life histories have been studied :-
Cholam bug, Oalocon. A .. guetatus (Complete t) 
Cholam bug, MeglJ(!oelum Str<Zmtoeum. (Complete. t) 
Small onnamed capsid on Cholam. (Partially worked out. t) 
Puodciluolla Bimplicia. (Nearly complete.) . 
Cbolam anthomyiid fly } 
* C~m bu and Pallivaragn (Complete. t) 

anthomJiid fly. 
* Anthomyiid on rotting frqit. (Complete.t) 
* Cholam Oecidomyfid. (Notes made.t) * O .. mbu Oecidomy'id. (Notes made.t) 
* P .. ddy 08cidomyii<l. (Not.es made.t) 

(Anikombu.) 
Cotton Aphis. (Notes.) 
PartlBa ·topid .. , slug caterpillar. (Complete life h!f!tory worked out. Already dona in 

Ceylon.) 
Parasites and predators of above. (Notes.) 
Several parasite. on various sp. Read and noted. 
Paddy stem borer. (S.hoenob'.". bipunDU/er.) (Study unsuccessful.) 
.. lhll8actG 61'1'. Kumblipnchi (Breeding Experiments.) 
Eupt.rot. "'ollif.,.... (Complete.) 
Ad'BurG "tkinBo.... (Co'!lplete.) 

. In addition to the above observations were mede on varions sp. inc1udillg a flea * beetl .. 
on panivaragu, erotylid * on then";, Bth ... ia. griBator, the twig girdlins; beetle, ritotraga 
"" ... al.II", bruchids affecting pod. in the field and otb ars. 1,'he" Cholam,' "Cumbu", and 
.. Tomato" flies were until recently regarded as one specie.. . 

6. Po.t. duMtag the y ...... -(i) The pesta which have been chieBy oomplained of during 
tha year under review ara the paddy grassphopper (h~roglyph... b .. n;"n), paddy stem borer 

(seII ... ohim bipunctifor) and anaikombu dis~ase in paddy. Swarming caterpillars wer .. 
rS8ponsible for some damage in the Nilgiris and Malabar. Hai.,. oaterpillars (am.act .. Bp.) 8Ild 
grasshoppers were also complained of in the sOI.thern distrir.ta of the Presidency. 

(i.) In addition to the new pest. noted above .. Scol;ytid beetle has been reported from 
th~ GodiLvari audNagllpatam attaoking and killing oooonut trees. 

7. Publicatio .... -The following articles have been written by the sectiou:-
(i) Life Ili.tory of O"loc(fri. anguB/atu., with coloured plate, note of a speoies of Fatua 

attacking thenai ou tha Central Farm, Coimbatore, Leaflet on the paddy grassbopper. In 
addition the First Assistant contributed a note to the Bombay Natnral Hiotory Jonrnal OD 
the damage done by the moou moth (acti .... ele ... ) to tree. in the college oompound and the 
Second Assistant replied to and oorrected certain inaccuraoies which appeared in an entomo_ 
logical contribution to the Journal of the Madras Stud.ents' Union. 

8. During the present year the silk work has been oonoeutrated in one village near 
Kollegal. Dioease free seed was raised and sold to the ryots with a guarantee of ita fitness. 
The subsequent r ... ring was oarefnlly watohed and advice given when needed. The resulta 
from this brood were good. There was some demand for these oocoons, Rs. 2-8-0 per 1,000 
being paid, ... muoh as one rupee above tbe nsual market price. This WIUI au encouraging 
sign sbowing that Ilood stock will be bought if it is to be had. 

(ii) Out of 88,000 di8Pas.d aeeds found in seed axamined by the sericultura! fieldm..,. 
29,500 were found to be suffering from pebrine. These oeeds were nearly all bought from 
M,sore dealera and these figures show how pebrine is heing disseminated through the villages 
and threatening the existenoe of the industry' . 

• Theile iOl8Clta are cu fa#' ... " ho .. peportfti GIl ,..t. tor the Rnt r.hne. 
18 

t NeW' worE. 
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(iii) Many visitors came to the roaring .hed and in time a marked improvement should 
be made in the methods of serioultnre in th9 village in which it is situted. 

(iv) The origiu~1 idea was for the shed to be in the tsluk oompound in Kullegal with 
a mulberry g"l'den of It.S own near by. However "fter·an olltbreak of fire in the rearing .bed 
the talllk compound was judged to be unsuitable. The remains of the burat abed were 
abandoned and auother rearing sbed taken in Dodindllvadi wbich BO far ba. suffered no 
misba.p. 

(v) Mnch a.sistanoe in aericultllrol work has been reoeived from the 'I'absildar of 
Kollegal, M.R.Ry. Nageswara Ayyar, who has been most helpful. 

(vi) Experiments were made with ullivoltine eg~s fl'om Franco but without &uccesa. 
These will probably be tried again nnder different condition •• 

9. Teach .... g.-Lecturea were given by the Government Entomologist to the firot year 
stunents under the new curriculllm in Zoology and Entomology while the ~'irst A •• i.tant 
lectured to the second year nnder the old icheme. 

(ii) The al'tists were employed to prepare large coloured diagrams of insects for tbe nse 
in lectures. 

- E. BALLARD, 
18t May 1915. GovItrlJ'I1UInl Entomologist. 

APPENDIX VII. 

ADMINISTRATION REPORT OF THE GOVERNMEN1' MY.COLOGIST 
FOR 1914-15. 

I have the honour to submit my annnal re!,ort for the year ending 31st Marcb 1915. 
2. I WRS in charge thron)!,hout t.he year. The Isboratory staff W88 strengthened by the 

addition of a jnnior assistant sanctioned in G.O. No 226, Revenne, datpd 7th August 1914, and 
he joined on the 28th of November. The two vacant field men's posts were filled in November 

, and both mon seem to be ohlle right stsmp. Six temporary fieldmen were appointed for three 
months during the monsoon for condncting spraying work a~ainst Mal,ali disease on areca
nuts in Malabar and Sonth CaDara. The post. of head arti.t and s.cond artist wero filled 
by men from the Scbool of Arts. 

3. The Second Assistant was on Medicallea\'e twice for'periods of one month nnd eleven 
days and six weeks. 'Ihe two clerks had privilege leave fur periods of two weeks and eighteen 
days respectively. 

4. J was on tour for ],07 days, the First Assistant for 127 days, the Secolld AI.i.taot for 
142 days, the Third Assistant for J9 days, tbe field man who 0.1100 on duty throughout tbe ;year 
for 147 days and the Plant collector for 109 days. During the spraying seaRon the Laboratory 
Attendant was also out for 90 daya. Tonring waa done in the districts of Godavari, Kistna, 
Gontiir, Knrnool, 'rinnevelly, Salem, Coimbatore, MaI.bar, South Canara and tbe State of 
Cochin. 

5. The bnd·rot of palmyras and COCOllut palms waa kept under observation. During the 
operations iu Giidivari diatriot the number of dead trees out and burned was 28,709 while tbe 
nnmber of infected trees oporated on was 34,497, of which less tban 1,000 died subseqnently. 
In Kistna district tbe number of dead trees cnt and bnrnod was 8,204 while the number of· 
infeoted trees operated on was 2,755, of which a very few have died snbsequently. 

In addition to these numbers more diso ... ed trees have bee II fonnd by examining all the 
larger trees in the infected parts of certaill villages in wbich the disease ia severe. This i. a 
result of the experienoe gained in th e isolated illfocted are.. of about 1,000 acreJ aronnd 
Chikkala in Kistna dio~rict. Tbere all the palmyras were elt .. mined by the speoial staff by 
stripping_off from 10 to 15 le .. f bases to deteot the dis~ase-spots. By tbe end of last ye~ the 
p",lms wanted by the ryots for tapping had been enmllled and by the end of Jnne ofth18 year 
the other large trees (except 500 reserved by tbe owners for their leaves) had been enmined. 
In aU 20 831 trees were dealt with and of these 1,265 were found to have disease though they 
had not ~hown any outward symptoms. This proportion waa so high that the method Was 
e:x~ended to other villages and during the rest of the year in Kistna district 127,769 trees 
were examined and 9,193 of snch cases were found and dealt with. This number is about 
one and a half times the number dealt with in the ordinary course of the operations in Kistna 
district. SimUar work: is being done in Gii::lavari distriot with like reBolt.. The disease 
ia tbus being dealt with ",uch more iutensively than ever before. 

6. As a r~sult of the patrol of the five-mile belt in the uplands round the infected area 
of Godivari a small outbreak ill a village near, the coast beyond the known limit was 
discovered and dealt with. 

7. A coliform bacillas isolated from the soft rotting parts of coconnt and palmyra palms 
attacked by bud-rot did not produce any form of rot wben injected in cuHnre soilltion into 
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the interior of the buda of young coconut p.lms. This b""i11lls does not prodoce a bud-rot. 
The work waa done i,,: conjunction.witb the GOVernment Ag;icultural Chemist. 

8. The inoculations on coconut and palmyra palms of pure coltores of Pythium palmi
'Vorum Bult. Were repested aod the resUlts oonfirm last ye .. r'a experiments. Botler's fungus 
i. the canse of the bud·rot di.ease and the coliform bacillus io India does not itself produce 
the disease, though it m .. y have ~ome effect in hastening the putrefaotion of the bod of a 
.dead palm. ' . 

9. In Malabar distriot this disease on coconut palms leems to be widespread but only a 
iew palms are infected in the villages examioed and nowhere are trees being destroyed 
wholesal.. Only 1,306 diseased palms lVere disoovered by thespecialstaff.- . 

10. 'rbe investigation of a new disease of ooconnt palDOl that occnrs on the West Coast 
was begun and tbe Forest Department has kindly put a plot of coconut palms at my disposal 
for inooulation wOI·k regarding it. 

11. The demonstration otspraying areca-nute with Dordeaux mixture as a preventive, 
.against ths Mahali disease caused by.Phytophthllra omnivora var aree,", in the inf~ctad p~rts 
of Mal,w,ar and Sooth Canara was agam undertaken. More garden owners are InterestlDg 
themselves in thia method of prevention and are beooming more oonfident in the elliescy of 
the operation. One g .. rden owner sp ... yed 5,500 trees entirely at his own expense. Seven 
.. prayers were sold and the frnit bunchea of over 29,000 treea were aprayed. i'he di ..... e "aa
alight this yea ... in the village. in whioh this work WIL8 begun three years ago but is now 
eevere on the coast region. In Banaar where the gardens are dependent 'on labonr from the 
~oast the work was bronght to a stand-.till for lack of cooliea. 

11-A. A fungus ou paddy (prob .. bly au Ephelis) which transforms the loose paniole 
into a Bolid cArbonaoeous .pike was brought into pure cultnre aod. its biology "'&8 studied. 
Fieldwork will be ,begun in tbe coming season. 

12. A fruit rot of chilli.s oaused by Vermicularia oapsioi Syd. has almost been worked 
~ut. 

A bacterium is(>lated from a black rot of plantains gave no resulta when iuocul.ted into 
'young plantain shoots. _ 

18. From outside 36 bundles of specimena were received for id'mtification of and advice 
regarding diseasea and 21 applications were made for iQvestigating diseases on crops. 
Fifty.nine specimons were sent to Berr Sydow for identifioation and 14 speoimens of now 
fungi were sent to Pusa. 

U. A three months' oourse on, plant diseases W8.8 given to the students in the last term 
~f the seoond year. As in the preVIOUS year it oompri.ed a study of the life history of a few 
fllngi and of the eft'acta of fungi on their host plant. with .peoial reference to the diseases of 
the more important crops of the Presidency along with a study of the application of preventi va 

'measures. At the final examination 17 studenta presented themselves, of whem nine were 
placed in the first-class, spven in the .eoond and ooe in the' third. Dr. L. O. Ooleman. 
Director of Agrioulture, Myaore State, W8.8 the external examiner. The firat year students 
node,' the revised syllabus o.\so had six demonstration •. 

WILLIAM Me'RAE, 
aOth .ApN 1915. GovernmBfll Mycologise. 

APPENDIX vur, 
ADMINISTRA'1'ION REPORT OF THE GOVERNMEN1' SUGAROANE EXPERT 

FOR 1914-15. 

I have the honour to forward the followilll!' report of tbe work done on the Sogaroane 
Breeding Station during ita second year, April 1914-Maroh 81, 1915. 

2. I waa on combined leav~ and deputation for 195 days (April 17-0ctober 29) in 
Eogland, during whiob time my Botanical Assistant, M.R.Ry. T. S.Venkataraman, W8.8 in 
-cbarge. The Chemical Assistant was on privilege leave for 19 days. A new cle"k and artist 
were appointed during the year and the staff W8.8 strengthened by the addition of a new 
Botanioal Assistant, fieldman, plant collector and peon. . 

8. After my return, I W8.8 on tour for 88 days, visiting the Central Provinoea and 
'Shahjahanpur in Deoember, and Bengal and Ass8m in l!'ebruary April. Besid ... stndying 
.sngarcane on the various farms and making nom'siuDs into the .. yots' fielda, I visitpd the 
pioneer nndsrtakiufls near Sindewahi in the Central Provinoes and in Kamrup in A .... m. 

A /ieldman and plant collector were in North India for 5l days taking measurements of 
growing oaues aud my head peon (sinoe raised to the position of plant collector) was in 
~harge of the arrows at Hel!bal for 61 days. 
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4. The land allocated for cane growing haa been heavily dreased with mllnioipal rubbish 
and tank Bilt, whild mBdar (CBlolropiB gigantea) hBB been dug in or crops of green dressing 
added. For the laUer purpose, Dolichos L .. billb appBILre to be the DlOS' s .. lisfoolory on tb. 
salt land, and tbe crop dug in on some field. ..... aa large BB 8 tone- per acre. The effect of 
similar treatment in the previous year haa been seen iu a genel'al improvemeu' of the oanea 
grown. The North Indian CBnes have become green ..ud healthy and appear no .. to b. 
thoroughly at home. while tbe thicker oaues have also dons much better than before. Th. 
road from the Central Farm to tbe Cane Breeding station hBB been improved in various .. ay. 
and has greatly added to the effioiency of the station. The s .. eet water well bas been oleaned 
and revetted. The rainfall w ... 24'24", an inc{,!l>Se of tl inches over that in the p"evion. year. 
Its dIstribution was not bowever very good, as the crops suffered a Ilood deal during July aud 
Angust from drought and the uDusual falls of over two inohes in January and March did a 
certa~u amount of da,!,a!l'e, The general result, ~ow?ver, is that t,he water level i. higher 
th .. n ID last year and It IS hoped that the well, whIch 18 always heaVIly t .. xed at this time of 
year, will hold out nntil the early monsoon rains relieve it. No use has been made of the 
Government permission to have the Chittrachavadi .. ater ohsnnel tnrned on for the ben en' 
of the farm. ~ 

One pack .. ge of canes was received from the United States, and numerous varieties wer. 
collected by the Government Sugarcane Ezpert while on tour. Some InO packages of oanes 
were sont out to diBe1'l>nt parts of Iudia. 'l'here aTe now nine Madraa seedlings being grown 
in three places in North India for obserntion purposes. ' 

5. The general planting of the oane varieties and selected seedlings of previous 
years was completed very late last year, many of the plots no' beiog &own till June. 
This is undesirable, for to escape the heavy storms of Apiril and May and to Bave exoessive 
demands on the well dar\ng the dry weather, the canes should be reaped by tbe end of March, 
that is, piau ted in February. An attempt has been made to correct thi., and all the plots of 
varieties and selected seedlings (numbering some 800 plots) have already been planted and 
labelled. It is intended to plant in February next year and thus fall into line with the local 
practice. 

One of the reasons for tbis late plauting is that the cane requires at le .. t a year to 
mature, and the planting out of seedlings is strictly limited by the Brrowing season. 'l'he 
latter occurs between October and December, and the seedlings are not big enough to plant 
out until April-May and do not mature till ratber later in the following year. Those seleoted 
for propagation oannot be planted berore April to July at the earliest and some are later 
thau this. I propose therefore to replant all seleoted seedlings each year by taking cuttings 
from tb,e half grown plallts in February and thus, so to apeak, forciblv bring their maturing 
into line with tbe rest of the canes groW1l. This will mean the duplication of the selected 
seedling plote (cBlTying with it chemical analyses of the c..ues) in each year, and will involve 
an addilion of some 200 to the already large number. The change will, however, have thi. 
additional advantage, that it will be possible to distribute such as are chosAn for North Iudia 
at a tinle when they can be planted successfully there. Last year, .eedlings were sent up in 
June, .. n"entirely unsuitable time, and these have not aa yet matured $IIfficiently for UI to 
judge as to their behaviour in the north. 
- 6. Besides the general crop of varieties and the previoos years' selected seedling8, the 

current .)\bar's harvest of lIew seedlings appears to be late, so late in fact that we cannot,88 we 
did last year, fore08st their oharacter. Thislatene.s has nothing to do with the time of planting, 
for that is nniform each year, bot is probably caused by the he1lvy and unseasonable raIDS of 
January and Maroh, at a time when the cane is usually rapidly ripening, The parent. of 
these seedlings were, as a whole, of a better class than those used in the rreviou. year and 
we have, therefore, some reason to hope that we 8ball have. better series al through. 

'J\.ltogetber 2,392 Chemical cane analyses were made during the past twelve months, and 
I have pleasure in recordlDg my indebtedness to the Goveroment Agricultural Chemist for his 
continued assistance in this matter, nearly half of the year's analyses having been made hy 
his staff. 

or the seedlings selected for further growth, 6] had over 17 per cent. of sucrose in the 
juice, 37 over 18 per cent., 8 over 19' per cent., and 2 ovel' 20 por cent. , 

A good deal of work has been done in oollecting exioting analy.es of difl'erent parents in 
various parts of India and a number of curves have b"en prepared to give u. data as to what 
class oJ juice to expect from the seedlings of any given caue or combination of c..ues. 

7 . .AJthough it is not safe to dpgmatise, there are indications that we can draw certain 
oonclusions regarding the behaviour of 001' seedlings, during the first year or two, when 
planted out under ordinary crop conditions. The seedlings wilen first taken from tbe nursery 
and planted in the field are pot into specially prepared holes and accorded v,ery good treat
ment. They ,'espond to this and show very remarkable vI~ur. One caM IS recorded of a 
seedling producing 14.7 mature canes, 16 months after sowmg the seed. W hen, however, 
they are cut Ill? and planted for ~e second year !n ordinary ~enches, ~b~y are fa~ I~I!II vigou!
ous, but there IS often a oonverse Improvement 10 the quahty of the JUICe. Th,s lncrease In 
richness of joice appears to be maintained during the third year. 



A further not altogether unexpected change has been noted during the pre.ent season' 
when some of the seedling. have been planted for tbe first time On the ,Central Farm wet or 
po.ddy mnd. Here, again, there appears to be a further improvement in the quality of the 
juice, sometimes to .. very considerable degree. ' 

'l'hese facts, taken together seem to justify the assumption that tbe chemical analysis of 
a new seedling does not nverestimate the ultimate qUI\lity of its juice, while there is certain 
to be a very marked falling off in its vigour. An effort will be made doring the present year 
to equalise matie .. , hy treating the new seedlings less favourably and giving those planted 
out under crop condition. larger doses of manure. It is undesirable that the character of 
.eedlings ahould cbange to auy great extent, as this delays tbe selection work~ 

8. Hitherto, there has been little flowering of the, canes on the eane breeding station, 
probably owing to the fact that the canes themselves did not grow well, before the land bad 
been got into order. Tbis entailed a considerable amount of labour in that the flowering 
ahoots or "arrows" had to be brought from villages witbin a radius of ten miles round 
the farm, Various expedients were accordingly adopted to induce the canes to produce 
f1(n.ers at 'tbe farm and a .eries of .. arrowing plots" w.r. put down laat y.ar. Canes 
were also planted under the more normal conditions of the Centrsl Form wet lands, on a 
piece of gronnd kindly plac.d at my disposal by Mr. Wood, and oth.rs were di.tribut.d to 
Sarnalkota and Taliperamba farms. A good measure of BUCce.S has attended these efforts, 
and it was not n.cessary to collect a single arrow from Bny village doring the ...... on; the 
arrowing plots were a mas. of flowers, and a nseful· s.ries was also obtained from the Central 
Farm. Ibe canes also flowered freely at Taliparsmba and to a les8 extent at Samolkota. 
Added to this, arrow. of cortILio .arieties were obt .. ined, a. in the previous year, from Dr. 
Coleman .. t Hangalore. , 

, One Hundred and twenty.six cage .. were placed for arrows, 46 crosses w .... attemptEod, 280 
pans of ,.edlings were planted and over 28,000 seedling"" were raised. The parentsge of these 
.eeillings was milch more varied than in previous y.ars and, on the whole, the olass of parent 
ahowed a further general itcprovement. In one respect oor results have, however, b.en di •• 
appointing. Although 12 North Indian canes were induced to flower, some for the lint time 
known, most of these flower. tnrned ant to be in-fertile. The large series of attempted eros.es 
between hardy Northern canes and rioh Sonthern ones have not therefore produced'muuh 
result. It is hoped that, a. these Northern canes beoome better acclimatised to their no .... l 
conditions, the fertility of th.u flowers will likewise improve. A large proportion of the 
hetter varieties among them have now been planted in the arrowing plots and the padely lands. 

9. Special ,studies were made in .arion~ dir.otions as time permitted. Considerable 
progress waa made in the study of the Morphology of seedling ran... A largo number of 
analys •• was mad., by the Chemical Assistant, of the CBnes growing on salt lands and certain 
marked peculiarities in their jnice were not.d. Sngarcan. pollen rec.ived a large amount of 
attention during the short arrowing season, an d arrangements were perfected for .ending the 
pollen of arrowo from place to place and thns to oro •• cane. at a distance. 'l'he depre •• ed habit 
of oertain aeedling. WaS studied as well aa the erectness of tbe yonng shoots of th. different 
varieties grown on the farm. As a res'llt of a series of sowing., the vitality of cone seed 
waS found to be greater tban previously supposed. The Government Eutomologi.t, desiring 
to make exp.riments with a view to checking the ravag.s of white a~te, a nnmber of plots 
were prepa red for him from time to time. A series of experiments were made with charcoal, 
wood and saw dust for the packing and preserving of canes, tins being opened fOltnightly for 
a p.riod of two months; and a number of other pieces of worli; of greater or less importanoe 
were oommenced. 

~'he following pape .. were prepared by the Government Sugarcane Expert during the 
year, all but tbe last, whioh is preliminary, being printed:-

Studie, i" I"dia" BUg<lrcaRe8.-1. 'l'he Punjab canes-Mamous of the Indian Agricul. 
tlU"al Department. 

TM sugarc"". in India.-International Congress of Tropical Agriculture, London, 
Jon. 1914. 

~I-M olaNi/i<lat"" 01 I"dian '''9arcan ••. -Interna.tional Congress of Tropical Agricul. 
ture, London, June 11l14. 

Som. difficult ... ill the Improvement of India" ,ugarcan ••. -Annals of Applied 
Biology, Janaary 1910. • 

Sugar and the .ugartane.-The open;ng address b.rore the Botanioal section of the 
Madras 8cience Congress, Jannary 1915.-A oomewhat abbreviated form of this address 
will be prillted in the Agrioultural Journal of India, July 1915. 

The D"pre8l6d habit of the ougarca ... -A preliminary note read before the Madras 
Scienoe Congr.ss in conjunotion with M,R.lty. 'i'. B. Venkataramall, Botanical Assistant, 

10. 1 hav~. in ,!onclusio.n, to record n.y appreciat;on of the wo~k dODe by the .taff during 
the year, esp.NaIly 1n the sCientific sectloD where a good deal of lDdependent obeervation it 
being commenced by my BBBistantB. 

29th .April 1915. 
a 

C. A. BARBER, 
Q""ommen' 8ugarcaM &pert. 
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APPENDIX IX. 

(il 

REPORT llY MB. H. C. WILSON. PfSOICULTURAL EXPERT, ON INLAND 
PISCICULTURE IN MADRAS PRESIDENCY, 1914-15. 

* * * * * 
2. I Wlloll in charge of the piscic~ltur"'l operations during the 'year under report al Pisei. 

cultnral Expert and was engaged on tours of inspection and special investigations. 

* * * * * " 

5. S"nk.su.la. FUn Farm. ~ . ';. 
* * * * * 

The general work at the farm progressed satisfactorily and a larll'e head of fish _, 
secured and kept in the several farm ponds for stocking purpose.; but unfortunately owing 
to the breaching of Tangadencha tank three times, the stocking of Knrnool-Cuddapah Canal 
wae not possible for want of sufficient water and hence ouly the first 20 mile. was stooked. 
It may however be remarked that the breaching of the Tangadencha tonk will have a moat 
deleterioua effect'on the fishery of the canal for .. few-years to oome. This tank which never 
ran dry contained a lot of good breeders and the canal was replenished every year with fish 
from this source. Til make guod,this loss wi1l mean the re-stocking of Tangadencha from 
Sunkesula for many years. Many thousand. of mnrrel fry, eta., were however removed from 
the farm and turned out into the' Ednrur SwamI' for growing f,urpo ..... 

'rhe uew and valuable lar~icide "Polyacanthus cnpanus ' referred to in my last year' • 
... nnual report have since bred in the farm. A portion of the Hindri river close to the Kurnool 
Collector's bungalow and the Markap'" tank were stocked with this usefullarvioide. 

Another interesting item of work done at the farm was the introduotion of tench (11noa 
vilgarisl. A small consignment of tench and the English carp were brought from the Nilgiris 
and turned 00' into the breeding ponds. 

* * * * 
7. Hi18a. Ba.tchery.-During the year nnder report my Sub-A.sistant we"t to the 

Lower ADleut to attend to this. He waited for several days and though almost all female 
hilsa caught were in a gravid slate not a single ripe one could be had. As the water in the 
!river went low and there weTe no further rllns of fish, the hatchery work was closed for the 
ye .... 

8. Stocking of Tanks and Cana.ls. 

* * * * * 
Daroji tank in the Bellar,.. distriot and the Markapur tank in the Knrnool district were 

etooked with fish from the fa1'ID in September and October last respectively; the latter tank, 
however was again stocked in December with carp and mosquito larvicides. 

Besides the above two 'tanks another tank whioh holds permanent water, viz., Pedd ... 
mentrala in Markapur talnk of the Kuroool disl.rict was also stonked, 

10. N.Uor. Fi.hsry. 

* * * * 
The site ~elected is in the bed of "I ppnr" tank about 11 miles from V enkatachellam 

station on the Madras and Southern Mahratta line. The water is supplied by an open 
channel from "SnrvapeUi" tank and the Pnblic Works Department records show that the 
water-snpply in this tank, if oarefally guarded, should not fail to snpply the fishery excepting 
in years of great drought. 

The construction of a well has been provided for and a small pumping plant to insure 
against the above danger and for other necessary work. The plans of the fishery and build
ings have been perused by the Publio Works Department and the works Banctioned by 
Government in G.O. No. 2997, dated 14th October 1914. 

The work is now in the hands of the Exeoutive Engineer of N'l1lore .. nd will be completed 
this year. 

ll.In July I inspected several wells in Tondiarpet, Madras, with Captain Hodgson, I.M.S., 
in'oonnection with the anti-malarial operations. Many' of the wells that had been stocked 
with la~icide., were examined and fonnd absolntely devoid of mosqnito larvlll • 

• 
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The danger of the preseni method of stocking with fish larvioides was pointed ~~t to 
-Captain Hodgson, viz., the liability of introducing eggs of predaoeous fish with tbe larVIcIdes. 

The present .ystem of gathering the small fish from surrounding ponds is an exoeedingly 
eM method and it i. almost a certainty that eggs of predac80llH fish, especially tbe floating 
.eggs of the Ophiocephalidoo family, will be accidentally carried. 

In some of the wells visited which had been already stocked, we fonnd the small fish 
larvicides had all disappeared and it was evident that some predaceons fish had been intra

.dnced. 
On completion of the larvicide farm at N ellore the small fieh can be sent for stocking 

purposes free of all this danger. • 
12. AcoUmati8al,On o(t""ol •. -With reference to G.O. No. 1601, Revenue, dated 3rd June 

1914, .anctioning the above soheme. a consignment of tench was brought from the Nilgiris in 
February last and turned ont mto IC .Jeejur tank" and auother omall tank close to Mattigiri 
near Hosor ; as mentioned under "Snnkesula Fish ~'arm " a sm .. n consignment of tench was 
pnt i. on, of the ponds of the fish farm at Snnkesula. T~e result of the experiment will be 
.... porteitO Government in due course. 

* * * * * 
15. NilgiriB.--In May the streams of the Nilgiris were inspeoted to decide the opening 

date of trQut fishing and the .ame month the following rivers were restocked with large trout 
from the rese,'ve stre-:m in Parson's vaUey, viz., Pykar ... (lIpper reaohes), Krurmond, Meemund 
"below falls, Kondah rIver below Mol ver's bund and B.lhter Halla. 

16 . .Acclima!iBation and i,.!roduotion of I,ve fi8k !ooil !o tM Nilg ...... -In Septem b~r a 
.. aluable consignment of live fish food'OWas brought from the Moyar river near TorapaJlito the 
·fish ponda and river at Pykara. 

The aame month the following new streama were stocked with trout, viz., Tiah Shola 
.t.relLm (Kondas), waterfall atream, Piermede stream, and Bangi tapal stream. 

The supply of eggs at the Avalanche hatchery wae fairly good and tront were kept for. 
transhipment to· the Travancore ranges, etc. The rivers are fully stocked with trout and 
80me very larlre fish bave been seen. 

A consignment of tencb was aent to Wellington to restock the lake. 

* * * * * 
18. Dnring tbe year under report the Canvery and the Coleroon fisheries have been taken 

over by Government paying the District Boards conoerned .. fixed annual compensation. 
To improve this fisbery it is absolntely. necessary to prevent the wholesale indisori
minate alaughter of fish which takes place during the .. nnual fish drive in the Cauvery near 
Hoginkal (Salem distriot) as well liB dynamiting, etc. With the help of the Collector of the 
District a. well as the Distriot Forest Offioer the annual fish drive has been put an end to 
duriug tbe last four or five years, besides dynamiting as well as other illegal methods of cap
turing fish. Through the oo-operation of the District Forest Officer, Salem, fisbing Iioenses. 
will be issued for a nominal fee for oaptnring fish in the river within the forest boundary and 
the Rize of mtiah of the nets used will also be regulated. 

* * * * * 
21. Mi'OIIllan.o .. ,.-Dnring the year under report correspondence with the Publio 

Works Department has enabled UB to compile a list of all the tanks in this Presidenoy which 
-coutain mora or less permanent water. 'f.hese will be inspected as time permits and methods 
adopted to improve their tisheries aud take them over to our department. 

Many municipalities were advised as to the best fish larvicides to stock their waters with 
'hut the reqnest of some to be supplied with a stook of larvioides could not be oomplied with 
.until the .. Ippur" fish farm is working. 

(n) 

REPORT BY Ma. JAMES HORNELL, u.s., MARINE ASSISTANT, ON 
MARINE PISCIOULTURE IN MADRAS PRESIDENCY 

DURING 1914-15. 

* * * * * 
Oonsiderable advance was mad", partioularly in reapeot of fish-farming in backwaters. 

* * * * 
4. Tuticorin fish farm waS completed in Jannary 1915 andstooked with moUet whitillg 

{Sillage sihama) and other quiok-growing baokwater fishes. Hardly had this been d~ne when 
.an unsen.sonable and f'xceptionally heavy rainfall oocurred throughout the Tinnevelly dismot 
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entailing in the riT6r villag:eB very &eriOUB \OBS88 wHereiu the fish farm unfortuuately partici
pated to the full., A couslderable portiou of the palisading Wa. d .. maged and could noi be 
repaired till the flood. subsided. The fish fry were .cattered""d .tocking had to be undertaken 
a second time in March; we cannot therefore expect growth to be so satisfactory or the stoak 
to be so large as it otherwise would have been had normal conditions prevailed in Janua.,.. 
The work done has, neverthele.tl8, already added largely to our knowledge of the fauDa of the 
lagoon and of the life histories of several of its more import""t coDRtituents. A very satis. 
factory feature is the great abundance of two of our most valuable Indian prawns. Not only 
do tllese speoi'" grow to a large size a"d form excellent eating, they also constitute a valuable 
bait for the line fishermen of the port. These men for years past have been handioapped by 
a shortage of this bait, 'so when I found that prawns were thriving greatly in the fish farm, it 
appeared obviously BOunder Ilconomically to exploit tbis resource specifically for the benpfit of 
these men than to disi'0se ~f the. catches to the general i'nhlio 88 fo~d. 'Accordingly special 
store baskets Were deVised 10 which the ca.tohes made durlOg each day are .tored till the "arly 
morning of the sncceeding day when the line fisbermen come for their supply i this I hope to 
put right next season when more normal we .. ther cOllditiqns may be expected to pl:llvsil thlloll. 

. was the oase during the past year. 
S. The line fishermen greatly appreciate this boon of bait storage and sopply. Hitherto 

it has been a commou occurl'ence for them to be delayed nnduly in the mornings a. the lack 
of storage facilities meant that they had to wait the actu'al daily capture of prawns before 
they conld get to sea; I have seen meu sitting on the shore tm 9 A.lI. waiting for the prawner. 
to catch a snfficiency of bait. Now tbey can usn ally get to sea by 6 A.M. as all they have to 
do is to go to the prawn store and buy what quantity they de.ire. ' 

6. OystercultuTe.-Growth ef the stock on the beds at Pnlioat prooeeded most satis
factorily ~broughout 1914, and at the beginning of January 1915 they had reoovere'! from, 
the set back they annually receive dnring the ordinary rainy season of Ootober aLd November. 
Unfortunately the exceptional and heavy rains which occnrred towards the end of January 
and which, as already mentioned, oocasioned ill effects in the Tuticol'in fish farm, were equally 
well marked at Pulicat and this second flood of fresh water threw the oysters back two monthe 
in condition so milch so that sales had to be suspended temporerily during February and 
March. Low' salinity continued for an unduly long period after tbe Boods subsided and 
,indicates that a back water with a relatively small area is preferable for oystercnltnre to ene 
of much greater extent whenever the sea mouth of the latter is restrioted in size. 

7. Pel1h'l ooltur •. -Fnrther steps have been taken toward. the acqnisition of tbe 
necessary site, the preparation of final plans, and the training of the Senior Operator. 

S. The opportnnity of pea.rl fishing in Palk Bay in Angust and Sept.mber 1914 enabled' 
a number of pearl indncing experiments to b'e tried; the requisitioning cf the nspeotion 
Schooner for war service at Madras brought these to an untimely end and for the present. 
they are neoessarily in abeyance. ' 

9. The oysters fished in Palk Bay last year were remarkable for the freqnen' 
« smokiness" of colouration in a large proportion of the pearla produ""d. To some extent the, 
'nature of the shell shared in this peculiarity, due it would seem in some wa.y, to the inflnenoe 
of the muddy environment in which these pearl oysters lived i iustead of living attached to 
rocks and stones scatte"ed over a clean sandy bottom a8 is the oharacteristio of the best pearl 
banks in the t;;ulf of Manual, the Palk Bay oyster beds consist of a muddy sand, without rocke, 
er stones, the oysters living attached to other bi-valves or to small dead shells. 

10. Last year's observations fUI'Disli strong evidence that in the Palk Bay oyster beds we' 
have discovered the'source wb.nce are periodically del'ived the spat which are necesssry te' 
re-populate the Ceylon and Tinnevelly pearl banks. It i. now eight y.ar9 since the last Ceylon 
pearl fishery (19u7) and as no deposits of spat bave been found either there or on the 
Tinnevelly bed. in the interval, there was 8/ strong presnmption that the permanent breeding 
stock does not exist in the Gulf of Mannar but i. located in Palk Bay i there is evidence thet 
these latter b.ds althQngh never b.fo!'e fished have been persisteut for y.ars, particnlarly ene 
which has been located reoently to the north-east of Ramesw ...... m tewn. 

11. Bottle drift experiments have been regnlarly carried on during the past year and 
enough materi .. l ha. now been collected to permit of conclnsions being drawn. A report is 

,now being prepared on the subject together with another .howing in great detail tbe rom
parative .tatiBtie. for the past three years of tM fishing "'d ... tryat Tut;wrin selected sa a 
typical East Coast centre. For the fir.t time in the history of Indian fishery invest,igation 
the relative abDlJdance and actual catch and value of all the important food fishes at the 
diiferent seasonS are tabulated, together with the different qnsntities taken respectively by 
each of the different methods of fishing practised at this port. 

12. Two students, one 'sent by the Government of Baroda and the other by that of 
Travancore, were given course. of instrnction in Marine piscicnlture and in eystercultnra 
during the c~urse of the,year. 
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REVENUE DEPARTMENT. 

ltHAD-the following paper :-

Prooeedings of the :Board of Revenue (R.S., Sur., L. Bds. and Agri.), 
No. 215, dated 28th J"uly1915. 

The Hon'ble Mr. LL. E. BUQKLBY, I.C.S., 
Commisaioner of Revenue Settlement. 8urny. Laud Beoard. and Agriculture. 

The Board begs to submit to Government the report of the Director of Agri
-culture on the operations of the Department of Agrioulture for the year 1914-15. 

The most notable events of the year were the admission of twioe the usual 
number of students to the Agriculture College as a res\llt of the institution of the 
new courses, the holding of an Agrioultural and Trade Conferenoe in Madras in 
December 1914 and the receipt of the Secretary of State's sanotion to the reorganiza
tion of the department. This last provides for seven divisions in the Presidency, the 
establishment of more district agricultural stations, the reoruitment of a tI'IIin'_d 
district staff in every distriot, the oo-ordination of the prospeots of assistants in the 
~oienti6.o sections at the College with those of men on the executive 'staff and a 
,general improvement in the pay and prospects of most of the men in the servioe. 

2. St,aff.-Mr. Chadwiok, I.C.S., was inoharge of the ollioe of the Director of 
Agrioulture throughout the year. Mr. Hilson, deputy direct.or of agrioultul'f', 

'northern division, was absent on six months' leave, Mr. Thornas, snpernumera.I'Y 
~eputy director, being in oharge of the division dur~ng his absenoe. Mr. Sampson 
was single· handed in the southern divisioll.owing to tbs trausfer of hid aqsistant 
director to the northern division to replace the local assistant director who was 
posted to th. agriunltural College as assistant principal. Mr.-Thomas was reposted 

-to the southern division on Mr. Hileon'p return from leave. Dr. Barber was away 
~n leave for a little over SiK months, and M.R.Ry. T. S. Venk:atarama Ayyar held 
,charge of his ollice. Mr. Mehta's servioes were dispensed with on the termination 
,of his probationary period at the \310se of tbe year. 

S. Bu.ilding8 tIInrllaying ou.t of agricultltra18tati01l8.-N"0 new agrioultural stations 
were opened during th!l year, but an additional area was obtained on lease for the 
Samalkota agricultural station, while a stretch of waste sand dunes was added to 
Hagari. Sanction was accorded to the oonstruotion of rooms for 40 more students at 
-the oollege. It is not stated what progress has been made with the construction of 
these buildines and of the 19 IIlore houses sanctioned for the residence of tbe 
-employes at the College of Agriculture. 

4. Agricultural 8tati01l8. - During the year nnder report th"re were ten agrieul-
, tural stations at work. They had their full share of the vicissitudes of the season. 

"The mo:"e reoent additions, Anakapalle and Sirvel suffered most, the former from a 
tlood and a cyclone, and the latter from a shortage in the snpply of water dne to a 
breach in the Kurnool-Cuddapah canal whioh out ,ff all supplies for the rest of the 
year. Notwithstanding tbis scaroity of water at Sirvel, it is satisfactory to note tlolat 
the green manure crops proved a success, although the succeeding paddy crop died. 
'This station has been primarily opened to demonstrate the value of green manure in 
the cultivatiou of paddy crops under the Velgodu project. In spite of the irregular
ities of the season, the Direotor remarks that some very good orops lind useful results 
were obtained. The activities of the department during the year centred mainly on 
-the selection of seed and of the best varieties of crops, the reduotion of seed rate 
with a view to the economio transplantation of paddy, the use of manures and the 
method ot dealing with the diseases affecting the palmyra palm in Godivari and 
JUstna and the cocoanut pallU in Malabar. A concise Bummary of what the depart
ment has done during the year will be found in paragraph 57 of t,he Director' • 
..-eport. 
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SugarCl11l8.-The year under report showed a considerable expansion of work iE 
conneetion with tbis crop especially in Vizagapatam where it was possible to make 8 

heginning by the establishment of the Anakapalle agrioultural station. In South 
Canara, the variety known as the Red Mauritius has now been estahlished in 150 
villages, tbe total area ullder it being 424 acres as compared with 194 in theprevi
ous year and 84 in the one previous to it. Iron orushing mills were unknown in the 
district six years ago bnt their nse is now rapidly spreading. The oultivation of 
sugarcane is also reviving in Malabar under the stimulus of high prices. A start 
has been made in introducing improved, furnaces into tbe Chittoor distriot, which 
shonld enable the raiyats to earn an increased ptofit of Re. 15 in converting each 
acre of cane into jaggery. • 

Cotton.-Work on this crop was confined to the Tinnevelly, Bellary and Kurnoo] 
districts. The progress of work in Tinnevelly was particularly gratifying. There 
were 20,000 to 22,000 aeres under departmental seed, which is more than double the 
area obtained in the previous year. In 1918-14 only three villagea took the pro
duce from departmental seed direct to the ginning firms without the intervention of 
middlemen and obtaibed tbeir own seed back pure. In the year under report the 
number of these villages increased to 20. The Direclillr anticipltotes very great possi
bilities in this system of joint sale both as a means of profit for the cultivator and 
88 a means of spreading new types. The formation of co-operative societies to help 
this movement bas not yet been possible. In the Ceded Districts Blso the progress 
was very satisfactory. 

PaddJl.-There continues to be a very keen demand in the neighbourhood of all 
the agricn1tural stations for the sur,plus seed which is always sold slightly above 
market rates-a clear index of the excellence of the departmental seed. The 
practice of reducing the seed rate continu~ to sprEad. For the first time since the 
agricultural department introduced the system of single seedling transplantation, 
complaint comes from J1ortions of Shiyali and Mayavaram taluks that th.is system of 
transplantation affects the fertility of the Boil after the first three years and it is 
reported tbat the raiyats in these parts are now transplanting seedlings in twos and 
threes. Even this means a considerable reduction in seed rate. The Director con
siders that if it had been possible to keep in these taluks the offic\1f who started 
detailed work in the district in the first instance, no difficulty would have been 
experienced by tbe raiyats in obtaining green manure for the proper manuring of the 
fields said to be exhausted. It has been possible in the year under report to post a 
man once agam..in these two taluks, and consequently there has been a much larger 
BIlle of green manure seed tha,n was anticipated. Tbe Director pbser1[es that in all 
these operations the importance of preparing the seed.-bed carefully ~ the first 
instance and sowing it thinly has to be borne in mind. It is possible that the diffi
culties in Shiyali and. Maya'9'8Iam may have heen due to seed-beds not baving been 
thinly sown. • 

Grem manuring.-This important brancb of the agricultural department's work 
was bighly successful in parts of Trichinopoly and in the Sholavandan circle of the 
Madura district. In the Madura circle work did not progress so well as in t:lhola
vandan, mainly because the area was larger and tliere Wl>8 a change of officers. In 
Malabar the cow-peas were grown for gr8!lD manure although tbey were adversely 
affected by the absence of the rain in April-May. It is sntisfaetory to note that 
daincha is getting a start around Mangalore. 

Palm disNuB.-The altered method of combating this disease in Kistna and 
Godilvari referred to in the last year's review has been persevered with. Under 
this methofi, not only are dead and diseased trees operated upon but a system ot 
examining all the trees in tbe infected area has been idtroduced tiPst in Kistna and 
then extended to Godavari. Although this is a large undertaking, it is oalculated 
to produce more satisfactory results than any previously obtained, as is evidenced by 
the fact that at the end of the year 27 villages in Kistna were removed from the 
infected li~t. As remarked last year the disease afteoting the cocoanuts in Malabar, 
though widespread, is not so virulent. In view of this fact and t1e f!\,llt that the
metbods of dealing with the disease have been amply demonstrated to the raiyats, it is, 
in contemplation to witbdraw alto&ether from these operations in Malabar: .. 
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5. The above is a brief retrospeot of the work done in the· distriots. But a 
very great deal of exceedingly useful work is being done in the soienti1l.o seotions 
at the College.. Mr. Harrison's investigations on tbe effect of ftI'een manore orops 

·on paddy deserve partioular mention, as also the oompletion by him of the soil survey 
of the delta portion of the Guntilr diijtrict. 

6. Bugarca1l4 breeding Btatio".-Very oareful work has been going on at this 
· station. Some 150 packages of. selected cane were sent to the stations in Northern 
India. These inoluded some Madras. seedlings which were sent speoially for obser
vation purposes. The analysis of last year's seedlings shows that Ii 1 of the Madras 
seedlings gave over 17 per cent. Sllcrose, 87 over II! per cent., 8 over 19 per cent. and 
2 over 20 per cent. The Director observes that these figures are very satisfactory 
because the suorose contents of some of the best varieties of recently imported canes 
nnged between 16 and 20 per cent. • 

7. Agricultural ins firuetion at the Oollege of Agriculturs.-The year was notioeable 
for the introduction on the 7th June 19U of the reviped curficulum already referred. 
·to. . Under this, instruction in the first two years is devoted mainly to general agri
culture and its allied occupatious such as dairying, cattle feeding and rearing, care 

·of implements, etc. It is possible to take in ordinarily 40 students a Y8ar for this 
"course. Those who wish to prosecute their studies further may be taken for an 
.oo.ditional 18 m()nths' oourse devot.ed mainly to the soiences as applied to agriculture. 
As a fact, 4::! students were. admitted. The year thus opened with a total strength 

· of 7-1 in the colle!/ie and tllosed with 70 in residence. The spread of improved 
methods of agriculture has been hitherto impeded by lack of qualified men iu tile 

. department. Under the new soheme now in force at the College, the dapartment 
will have a much larger annual supply of qualffied men to carryon its laboura and 
thoRe of them who are not absorbed in the department will revert to their own farms 
and will, it is hoped, become centres of Influence for the propagation of improved 

:.agricultural metbods. Fifteen students went up for the diploma examination and 
all of them were successful. 

B. Agricultural (U8ociatio1l4 anti,· ezh£bition8.-0f the old distriot 'is~ooiations 
-Ganjam continues to do good work as also Coimbatore and Madura. The village 
"sssociations intMalabar, abont 25 in number, have also done well. :Five co-operative 
agricultural societies hate been formed for the joint purchase ot manure, eto., but 

· most of them have not as yet had a full year's work so that it is prematnre to expresa 
any opinion about them. Cattle sh()ws. were held at Ongole; Tiruppur I!nd Madu\'8. 

9. Meteorologg.-The rainfall registered at the various rain.gaug& etations in th; , 
Presidency .. s tablAlated as usual and the res nIts were published by the Meteorolo

.gist, Madras, and the Deputy Director of the Madras Observatory. The total number 
·of rain-recording stations in the Presidency at the end of the official year 1914-15 
was 477 inclusive of 83 in the Native State~ and Coorg\gainst (73 at the end olthe 
previous year. Of these 388 were inspected during the year. ' 

10. Statiatit:B.-The following returns were published in connection with local 
·enquiries under provincial direction: (i) monthly season reports in three sections, 
rainfall, cultivation and prices of food-grains and salt, and (ii) two half-yearly reports 
of cattle mor~lity. 

11. The year has been one of undoubted progress both in the districts and at the 
.(lOllege. The Board endorses the Director's appreciation of the work of the pfficerl 
named by him, and desires to express also its recognition of the good work done 

.generally throughout the department,.a result of the hopefulnees, energy and 
-determination to suoceed which characterize the Director. 

(True Extract.) 

~ 
'"l'o ~e Beer"';" 10 Government, B....., ... tJeportDum'

II DiHotAJr of Agrioultunt" . . . 

.J...' 
T. fuQHAVUR, 

SecrefM'!I. 
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-Order-No. 1949, Revenue, dated 26th August 1915. 
Recorded. 

Misoellaneous. 
2. Mr. Chadwick's report contains a 

lull and interesting narrative of the acti-
vitiBB of the Agricultural Department and 

·.()f the results achieved during the year 1914-15. The outstanding featurBB of the 
pericd under review are summarised in paragraph 57 of the report and have been 
touched upon in the Bcard's Prooeedings and the Government note with pleasurll 
that there has been continued progrBBs Bnd development in several directions. 

3. The in~oduction of the revised course of studies at the College and the 
reorganisation of the department have already formed the subject matter of sepu-ate 
press communiqu~s. These events mark the beginning of a new stage in the agri
cultural development of the Presidency and with the growth of the stafi available for 
work in the districts II more rapid and widespread improvement in agrioultural 
practices and metho~s may reasonably be anticipated. 

4. The soientific sections at the College haver as usual, conducted important 
investigations and experiments and the Government are pleased to observe in parti
cular that Mr. Harrison's researcheR on the gases emanating from paddy soils have 

. earned for him the degree of D.Sc. from the University of Leeds. 
5. The Government ha.ve once again to express their appreoiation of the good 

'work done generally by the Director and the other plticers of the de/,81tment. 

(True ~xtract.) 

To the Boa.rd of ReyeDU8 (&n811.u.e Settlement). 
u Director of Industrial (through Educat,ional Depart.m8or.). 
" Honol'&1'J Direotor of FiBherie •. 
u Eduea.tlionaJ, LooalllDd Municipal, Public, JudioiRl and 

. _ Public Works Depu.rtmenta:. 
u Agricro\tual Ad'ril. to the GoverDment of lodi .. , 

Oop1 to the Go.enmumt; of India., Deparlment of Reno1l8 and A griouUur& 
" " Department of Oommerce and Induatry 

lEditon' Table. 

L. DAVIDSON, 

Secretar!l to Gooernment. 

} with C.L. 

• 
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~Q\)trnmtnt of jfJtlalJra5. , 

DEVELOPMI£NT DEPARTMENT 

. 10 ... "'· ... ··W •• No. 1437, 30th October 1922 
• 

AgriouItu~Admini.tratioa. Report-1921-22 

... 

Read-Letter frfJm It. p. Jln$tead.Esq .• M.Jl., Officiating Director 0/ Agricu.lture, 
MadrlU, dated the 19th/30t'" 4uguBt 1.92.2., No. R.Q:O. D-~-Pdl. 

In forwarding herewith the report of the op8ratio~s of the Depa.rtment of 
A.gricult~re for the. year 1921...22,1 have the.houour td infol"lJ) you that it ha..B 
been compiled by my predeoessol', Mr. H. C. Sa.mpson. O.I.JII •• and that I have 
merely corrected the proofs and seen ill through thll Press.. The solll credit of thlt 
report beloogs to Mr. SampsoD. 

Order-No. 1437, Development, dated aOth Octobel: 1922. 
Recol"il.ed. 
2. By the deatll of Mr. G. A.. D. Stuart, I.e.s., in Angust 1921, the Agri

cultural Department have losh a sympatbetic a.dministrator, and the Government 
one of their ablest officers. The year under report has WijnessM further progres8 
in the acoepted policy of employing Indi!l.D.ij in the. higher branch of the Imperial 
Agricultural Service. Indians having been selected for all the seven appointments 
filled daring the year. Of 21 posts in the Madras ce.dre of this service sanctione~ 
and tilled at tbe close of 1921-22. 11 were keld by ElIropea.nB and 10 by Indians. 

. 3. The financial' difficulties under which the Province. as a whole has been 
la.bouring are reflected in due degree in, the agriculture.! Department ~nd must, it 
is to be feared, continue to retard its development, e~pecially in respect of t4eo 
adequate equipment of the department with building1l urgently required. 
Among pressing needs still to be satisfied a~ the provision of additional accom
modation for the students and sta.ff of the Agri.oultural College, CoimbatOl:e. and 
the quarierR f?r the I?epnty,Director! North8l'n Tracts, and his staff at Nandyal. 
It has been hitherto ImpOSSible to give effeot to the strong recommendation of 
the Cotton Committee for the appointment of a speoial officer for want o.f 
aooommodation. Of works fol' which it bas been found possible to provide funde, 
progress has been made with the new Teaching CoUege and. quarters at Cgimba.
tore, but the Government have noted with regret the slow advance ill the Shids 
and other buildings at· the Chintaladevi Cattle }'l11"m, the want of which. it is 
reported, has been seriously detrimental to progress ill achieving the objeots of 
that scheme. It is, however, satisfactory to note that various· works of lessel' 
magnitude (including one of some importance-the Taliparamba Agricultural 
lIfiddle School buildings) were exeouted by departmental agency with promptitude 
and economy. . 

4. The mo~t important t?pi?8 calling for. notice under the head of Agl'i
cultnrlll Education are the affihatlOn of the Agricultural CollegE' to the University 
and the reorganization of the college courses. The former step will, it is hoped 
render the study of Agriculture more ~opular by enabling stndents to tAke rt; 
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the degree of B.Sc.Ag. of the Madra. University. As regards the latter. it 
appears that the chief practical result of the chang!'s introduced in 1920. by 
which the lower (or .. certific~te") course was entirely separated from the 
higher (or" diploma ") course has been to deter men of thu class which tollows, 
or takes an interest in. practical agriculture from coming to the institution, 
while attracting to the diploma course the type of student of the literary 
class whose interest in the study of Agriculture is rather intellectual than 
practical. The changes since made have for their object (1) to throw open the 
higher {diploma) £ourseto selected students who' have been through the lower 
course, and (2) to constitute it a.n avenue -to the Upper Subordinate and Provincial 
Agricultural Service. 

o. Part III of the report deals with research and experiments and is of 
considerable interAst, though the character of the sesson was to some extent 
unfavourable to "'the successful conduct of experiments.· The work of paddy 
breeding, of evolving improved strains. has steadily con tinned and the results 
attained do credit to the Economic Botanist and his assistants. The Government 
note with special sati,sfaction that the merits of the new strains evolved are 
appreciated by the ryots: .. not only," it is stated, .. was all the seed available with 
the IJepartment rapidly ta.ken np but many of those who tried them reserved 
their produce either for sale as seed or for extending their own areaa under 
them." The experiment!:! in the Godavari delta referred· to in paragraph S5 of 
the report may, if successful. be of great importance to the district, aa tending 

. to solve the difficulties arising· from the frequeut shortage of water in the second 
crop season. '1'he Government await with interest the ·result of the further 
investigations now in han.d. . 

6. Under the head of Cotton Research, the investigations which have beeu. 
made as to the canses of the large- percentage of flower buds. and immature bolls 
ahed are of interest. . In other respects the work on cotton pursued acoepted 

. lines and has yielded satisfactory results. In several centres improved strains 
and selections have been placed at the disposal of the ryotB and have proved in 
several respects markedly superior to the ordinary atrai..ns. 

7. As Fel!'arda dry grains, special rese"rch may be said to have only just 
begun. The Millets Speoialist has taken np hiB dnties ouly from 25th November 
1921. The importance of Sorghum (cholam or jonna) iu flxtenRive areas of the 
Presidency, especially in the Deccan districts where it forms a staple food for a· 
large proportion of the population, is very great and the Government desirps that 
special attention should be paid to this branch of the department's activities. 
- - 8. As regards coconuts, valuable information has been obtained a\ the 
Kallaragod eoconut stations on tl:;te West Coast regarding the method of cultiva
tion and improved methods for the manufacture of jaggery. The continued 
etildy of tbe (loconut is fully justified by its economio importance. The Govern
ment note with interest that the Pomological station at Coouoor has been 
satisfactorily developed arid bids fair to be of value in assisting the establishment 
-of a regular fruit industry. They note also with satisfaction that a similar I'eault 
may be hoped fr~m the _ t:;cientific . cultivatio.n of pineapples which has bc:en 
inaugurat,ed at Tahparamba. In thiS connexlon they deSire that the questIOn 
may be investigated of utilizing for the cultivation of the pine~ppl~ a part of the 
GOIVernment Experimental Gardens at the foot of the NIIgms near Kallax. 
Valuable work is being done at the Nanjanad Potato Farm in testing- different 
varieties of potato and in affording 8 811 pply of seed to the cultivators of the 
district to whom the potato is of very great importance~ There was a marked 
and satisfactory increase iu the regeipts of the farm frOID the aale of potato seed. 

9. Under the hee.d of Livestock, the difficulties arising from the absence of 
prop-er buildings at- Chintaladevi, which is devoted to the cultivatio~ o! an 
improved strain of Ongole cattle, have already been referred to. The Govern
ment observe with regret that the attempt which has been made to improve the 
Madras milk supply by thE' importation of pedigree Ayrshire bulls haa proVAd a 
:failure. _ It ml1st be adip~tted that the w'!rk of the department in this branch hat 
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disappointed expectations and tbe Diractor, at tbe request of t.be Government, has 
investigated the whole subject and has submitted a revised programme of opera. 
tions which is at present under oonsideration., 

10. Under the head of Cbemistry, tbe Government have read with interest 
the reference to the experimeuts which have beell initiated by Doctor Norris in 
treating paddy straw, prickly-pear and otber waste products with the object of 
prodncing " artificial farm yard mannre.'· If a means cau be found· of utilizing 
priokly-pear, wbich, in many districts, constitutes a pest, the results may be of far-
reacbing importanoe and valne. • . 

11.' It is to be regretted tbat lack of funds ha·s prevented the starting of a 
new Central Serionltural Farm at Kollegal. Valuable results, however, have been 
achieved at the Coonoor Silk Farm in connexion with the breeding of improved 
silk worms, the introduction of improved meihods of selecting COOOOIlS for seed, of 
treating worms, and of reeling silk which have beeu very beneficial to the industry. 
The Government attach imporl ance to the extension of the silk growing iDdustry 
and have observed with the more satisfaction tba.t it bas been successfully intro
duced in the Bellary district. They desire that further efforts should be made in 
the ensuing yeu to foster it In other areas. 
. 12. Not less importa.nt than the work of the department under research and 
agricnltnre are their activities in demonstration. As a considerahle amonntof 
misapprohension exists as to the methods adopted. which has given rise to some 
uninstructed criticism, a preliminary explanation seems desirable to indicate 
briefly what those methods are. A t present the staff of demonstrators available is 
80 small and the area to be'covered so large, that visits to each village are-out of 
the question .. Each demonstrator is, as a rule, in oharge of more than one tal Ilk 
at present, and in all districts some tsluks still remain untouched for want of staff. 
Demonstration to be of any effective value implies far more than a single visit to~ 
village a.nd m~rely talking to the ryots. Defore the ryots will tab up any new 
improvement advocated by the department, which they oftep look on as an unneces
sary innovation and with a certain amount of snspicion often attributing false 
motives to what the department is tryiDg to do for their benefit, the demonstrator 
must win their confidence by constant contact with them. This is especially the
case at the beginning. An agricultnralpropRgandist does not meet with a ready 
following as a rble. He must often visit a village many times before he can per
sUlide a Ringle ryot to promise to carry out an improvement, and mnst then pay 
more visits to see that this promise is.translated into actuality, and--after that still 
more visits to advise and supervise the operation if the ryot's interest is to be. kept 
alive and the operation is to prove a success. Otherwise it will fail from apathy 
an d negltlCt. 

For these reasons ib is necessary at present, unless a. very much enlarged staff 
can be employed, to concentrate 011 comparatively small areas and few 10Galities 
and actnally get oertain defiuite improvement!l adopted so tha.t others can see 
them. The system aims at carrling out the demonstration 011 the ryot's own land 
and by his OWIl labour or that 0 his employees, working nnderthe guidance of the 
agrioultural officers; he is thus in t.onch with the aotualprooess from sta.rt t() 
finish and the result is far more convincing to him than if the crop had been grown 
on a demonstration farm and not under his own eye and hand. Once they see an 
improvement a demnnstrated snccess, nflighbouring ryots and villages readily 
follow tbe example; knowledge spreads from these oentres, and new oentres aud 
localities oan then be taokled. 

13. The object of these methods is mainly to convince the actual oultivlitor or 
farmer of tbe value of the improved methods of agriculture. etc., which are brought 
to his notice. Little has been done in the way of more extended propaganda 
directed to enligbtenin~ those who 8re not directly connected with the agricul
ture DS to the 8cth-ities of the department, the value of its methods Rnd the 
results which it has achieved, although, under existing conditions, it is scarcely 
les8 important to convince the non-agricultural class of tbe ntility of the depart
ment than it is to convince the agricultw-ists themselves. Mnch maY'be done by 
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'Wl!.y of sbows and lectures to interest what may be called the politically minded 
(llass in the agricultural movement. The monthly digest of operations published 
by the department since January 1921 ill a step in th". right direction. '['he 
Government desire that greater attention should be paid to this aspect of the 
matter in future than hN! been done iu the past. They note, however, that this 
form of propaganda has not beeu entirely neglected and that, besides the 
Tiruppur cattle show, a suc('esstullarge scale demoustration was held at Kovilpatti 
with lantern lectures and other attractions. They much appreciate the public 
spirit of M.R.Ry. R. Appaswami Nayudu Garu, H.L.O., Zamindar of lllavarasa
nendal, who presided upon that occasion.. 

14. Tnrning now to the account which Section IV of the report j;('ives, of the 
a!)tivities of the department under the head of Demonstration, the Government. 
ohserve that. it may justly be said to show that the df'lpartment has been doing 
valuable work and that its work is appreciated by the cultivatin~ ryots for whose 
benefit it. is.intended. 'rhe necessary but unpopular measure for the preveutiou 
of disease, namely, the application of the Pest Act, appears to have proved 
successful in materially decreasing the cotton pest known as Pink Boll worm, 
with the result that the cotton of this yeal" has been of specially high quality. 
The Act bas also bee~ used with benefit in combating bud rot in the Kistna and 
G~davari districts, in certain taluks of the Guntiir district and in parts of the 
Agency division; and it is especially satisfactory t(l note that tree owners in 80me 
eases are beginning to take action of thei.r own acoord to apply the remadies 
requil"ed and appear to realize their value. The method of treating Sorghum sAed 
with copper sulphate as a preventive against smut apl'ean to have commended 
itself to the ryots in the Knrnool and Bl'lllary districts, while iu the Chicacole and 
Berhampul" taluks and in the First Circle generally a new variety of disease
resisting sugarcane has been demonstrated and appears likely to be popular. 
Similarly in the Third Circle and Eighth Circle an improved furnace for jaggery 
making, which effects considerable economy in fuel, has been introduced to the 
notiCe of the ryots and bidB fair to be largely adopted while in the Seventh Circle 
in the South Ksnsra district the methods demonstrated by the department have 
become the ordinary local. practice. 

15. So too under cotton the sale of improved seed to individual ryots and to 
seed unions has gone on satisfactorily in all the important ootton circles with the 
resul.t that the work of.cotton improvement taken in the Pre3idency as a whole 
bas this year more than paid its expense. In Tutioorin, again, both cotton 
dealers and growers appear now to hue realized the truth of the doctrine, tiO long 
ul"ged by the depal"tment, that it pays better to grow and to gin pure K~runganni 
than a mixture of Karnnganni and Uppam. 'rhe results of the paddy demonstra
tion also indicate the value of the past activities of the department in popularizing 
improved strains. 

'16. Scarcely leRS important than the introduction of new and improved 
strains, is the popularizing of the use of gl'een manure and it is satisfactory to 
note that this subject has continued to receive attention. The Government 
a.ttach very great importance to it in. view of the fact that it is becoming 
increasingly qiffi.cult. with the expansion of cultivation, to meet the dflmand for 
leaf manure from the available forest areas. It is particularly satisfaCtory, as 
observed by the Directol", to note that iu the areas served oy the Bhaviini, private 
enterprise has now begun to compete with the department in the supply of seed 
oC Kolinji for use as green manure, indicating that the agricnltural population 
themselves are convinced of its value. 

17. The activities of the .Agricultural Engineering section have beeD 
hampered to some extent by the absence of an oltios and workshop at which 
improved implements can be designed and experiments made; this it has lLitherto 
been impossible to provide for want. of money. The results of the motor plouglUng 
experiments with tractors appear to indicate that a type of tractor suitable for 
~Ddi&Xl aonditioDs has yet ~ be evolved. The Govern~nt. agree with th4t 
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Director.that the Agricultur8.l Engineer may well pay attention to devising 
improvements iu the indigenoDsimplement. of cultivation, staCh as ploughs and 
water lifts. 

18. The report under review is the work of Mr. H. C. Sampson, C.!.)i., and, 
owing to his impending retirement, is the last which the Government willreoeive' 
from him. The Government desire to take the present opportunity to place on 
record their high appreciation of the value of his past services, and of the great 
'benefit whioh the Department of Agriculture and the agricultural cl8lil8es of the 
Presidenoy have derived from hi~ great abilities. 

(By order of the Government, Ministry"of Development) 

H. G. Srous,_ 
.AeI;",U SilJ'l"IIa'r!l #Q Go",e·mmeflt • 

. :BclJfIon' Table. 
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From 

To 

SIR, 

OJ!'FICE OF THE 

DIRECTOR OJ!' AGRICULTURE, MADRAS, 

Madras, the 7th August 1922. 

H. C. S"AMPSON, Esd., B.Sc., C.I.E., 

OFFICIATING DIRECTOR OJ!' AORlcer,TuBE, 

Madras. 

THE SECRETARY TO GOYEltNMENT, 

DEYELOPMENT DEPARTMENT, 

Madras. 

I have. the honour to submit the report on the operations of the Department 
of Agriculture for the year 1921-22. 

I.-ADMINISTRATION. 

2. During the year, the Honourable the Minister for Developments visited the 
Agricultural College and Research Institute, Coimbatore, and the Anakiipalle. 
N andyal, Sirvel, and Piiliir agricultural stations. Of the honorary visitors to the 
Agricultural College, Mr. L. C. Smith, of Nellore. and M.R.Ry. K. Brahma Sastri 
Garu, of Bellary, paid official visits to that institution . 

• 

A.-STAIIF. 

3. The late Mr. G. A. D. Stuart was Director of Agrioulture till the 7th 
August, when Mr. G. R. Hilson assumed charge of that of!i;mJ·till I relieved him 
on the lith September. Since then till the end of the year, I officiated as Director 
of Agriculture. Mr. R. C.' Wood returned from long leave on 1st November 
1921 and resumed the duties of PrinCipal, Professor of Agriculture, aud Huperin. 
tendent of the Central Farm. Dr. Norris returned from long leave on' 14th 
November 1921 and resumed the duties of Government Agricultural Chemist. 

4. M.R.Ry. P. H. Rama Reddi Garu and Mr. R. C. Broadfoot completed their 
probationary period and were confirmed in the Indian Agl'icultural Service on 
15th May 11122. 

5. Messrs. D. G. Munro and A. ·C. EdmondA, probationary officers iii. the 
Indian Agrioultural Service, on completing their training at Coimbatore; were 
posted to the V and I Circles, respeotively, on lst June 19~1. Mr. Munro was 
subsequently transferred to the Agricultural College and Research Institute, 
Coimbatore, as Assistant to the Principal, Professor of Agricnlture, and Superin. 
tendent, Central Farm, on 4th February 1922. • 

6. Indian Agricllltural 88'1"1.·;ce.-The following officers were promoted to 
this service on pr.·obation on the date noted against each :-

(1) M.R.Ry.· D. Ananda Rao Garn, acting Professol" of Auriculture and 
Superintendent, Central Farm, was appointed Deputy Director of Agriculture on 
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10th June 1921. He continued to act as Professor of Agrioulture Bnd Superin
tendent, Central Farm, till relieved by Mr. Wood on let November 1921, when 
he acted as Assistant. to that officer tilllSth JanulLry 1922. "On that dat~, he wal 
posted to the IV Circle as Deputy Director of Agriculture. 

. (2) M.B.Ry. Rao Sahib M. R. Ramaswami Si1an Avargal, acting Govl'rn
ment Agrieultllral Chemist,was appointed to be Government iAlcturmg Chemist 
on 10th .lune 1921. 

(3) M.R.Ry. D. Balakrishnamul'ti Garu, acting Deputy Director of Agrioul
ture, was appointen ~ubstantively to that post on 29th October and he ooutinuod 
in charge of the II Cirole. 

(4) M.R.Ry. Rao Sahib T. S. Venkataraman Avargal became Government 
Sugarcane Expl'rt on 1:0th June 1921, in which post be WIl8 actiug bofore. 

(5) MR.Ry. S. Sundararaman AVargal likewise became Governmeut 
Mycologist with effect from 29th Ootober 1921. 

(6) M.R.Ry. G. N_ Rangaswami Ayyangar Avargal, Assistant Rconomio 
Botanist, was appointed on 21!th October 1921 to the post of Millets Speoialist. 

(7) Mr. Saadat Ullah Khan was appointed to the J ndian Agricultural Service 
by the Secretary of State and he rAported himself for duty on 24th January I'J22 
and he was sent to Coimbatore for training. 

It will thus appear that all the seven appointments to the Indian Agricultural 
Servioe made during the year were conferred upon Indians, whioh is in conso
nance with the polioy of Indianizing this servioe recommended by the Royal Commis
sion on the Public Servioes in India and approved by the Right Honourable the 
Secretary of State for India; 

7. Madras Agricultural Serllice.--M.R.Ry. B. Viswanath Garu, Assistant 
Agricultural Chemist, and M.R.Ry. Rao Sahib Y. Ramachandra Rao Garu, Eco
nomio Assistant to the Government Entomologist, were confirmed in this service; 
;while M.R.Ry. K. S. Viswanatha Ayyar Avargal was appointed to it as Assistant 
Agricultural Chemist on probation and he joined duty on 3rd January 1922. 

The following Upper Subordiuates were promoted to this service on pro-
bation ;-

(1) M.R.Ry. K. Krishnamurti Rao Gal'll on 10th June 1921. 
(2) M.R.Ry. K. Gopalakrishna Raju Garu on 10th June 1921. 
(3) M.R.Ry. S. R. Venkatakrishna Mudaliyar Avargal on 29th October 

1921.· 
(4) M.R.Ry. K. Ramayya Avargal on 2!lth Ootober 1921. 

8. Non-Gazetted 8BT.';ces- Upper 8!1bordin(t£e seTfJice.-Ten officera were 
appointed during .the year Qn probation and five resigned. 

Lower subordinate ser"iC8.-Eighteen were appointed on probation, three 
resigned, and two died. 

111sper,!or of Agricultural O(Ji<-es.-As the work of inspection of subordinate 
offioes, agrioul~ural stations and depots was found more thau one Inspector 
could oope with, an additional Inspector of Agrioultural Offioes was sanctioned 
¥,mporarily for one year. 

The "!lew time scales of pay sanctioned for the non-galletted executive and 
ministerial officers were given effect to during the year. 

9. Messr8. R. C. Wood, R. D. Anstead, anil I attenlled the meeting of the 
Board of Agriculture held at Pusa on the 13th February 1922 and follolVing days 
as members, while Messrs. E. Ballard, P. H. Rama Rt'ddi, and R. W. Littlewood 
attended it as visitors. . 

10. The touril)g of officers of this department during the year was, on the 
whole, restricted consequent upon the reduced allotment under travelliug allow
ance aud the enhanced rates of railway far!'ls. 
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B.-BuILDINGS AND LAYING OUT OF FARIlS. 

11. The building programme at the Agricultural College ind Researoh 
instit.ute and elsewhere 'was cut down considerably for financial reasons. 

12. Preliminary sanction of Government was obtained during the year for the 
construction of- . . 

(1) Quarters for four Imperial officers and for the Government Agricultural 
Engineer at Coimbatore; . • -

(2) Quarters for the Deputy Director of Agriculture at 'L'richinopoly; 
(8) Residential acconttnodation and office buildings for the Deputy Director 

of Agriculture, Northerns Cotton tract, and his staff at Nandyal. Detailed plans 
and estimates for these buildings, and also for the workshop and office of the 
Government Agricultural Engineer, which received the administrative approval 
of Government in }'ebruary 1921, are still under preparation by the Public Works 
Department. 

] S. Detailed plans and estimates were submitted to Government during the 
year for the construction of buH sheils at Madras and five Provincial officers' 
quarters at Coimbatore, but their const.ruction was postponed for lack-of funds. 

Technical sanction for quarters for the Deputy Director of Agriculture at 
Madura was received !l.?ring the year. 

a. The need for''additional quarters for the subordinate staff at Coimbatore 
became very acute, and a building programme has been sanctioned since the close 
of the year. 

15. The hostel accommodation at Coimbatore was severely taxed by the 
number of students and it was found necessary to convert certain store rooms into 
students' quarters. Proposals were submitted to Government for the construotion 
of additional rooms for students. 

16, The new Teaching College, quarters for two Imperial and five Provincial 
officers, and quarters fer the subordiuate staff at Coimbatore, whioh were under 
construction during the year, made fair progress. Very little advance was made 
by the Public Works Department in the construction of buildings in the Chintala
devi cattle farm. 

17. The overseer's quarters and £mit store at the Burliyar experimental 
garden, the workshop, tbe Indian visitors' quarters and the farm clArk's quarters at 
Koilpatti, which were undertaken by the Publio Works Uepartment, were completed 
during the year and handed over to this department. 

18. A small laboratory for the Governmljnt Entomologist, and the new seed 
store at Samalkota, a chemical laborator.v at Kasaragod, new cattle-sheds at 
Nileshwar, Taliparamba, and Kasaragod. the buildings for the agricultural middle 
sohool at 'l'aliparamba, the officers' meSB building, and a new office building for the 
Deputy Director of Agriculture, Planting districts, and tbe Government Agricul
tural Bngineer at Coimbatore were undertaken departmentally and completed 
during the year. 

19. The construction of quarters for the farm manager and an assistant at 
the Paddy-breeding station at Coimhatore was started towards the end of the year 
and nearly linisht'd. 

20. Among other workR oarried out at the Agrioultural College during the 
year were improvementa to the dry cow sheds, pipe. line . ir~igation channel, and 
repairij to the college, hostel, aud the farm suhool and IudIan rest·house. 

21. 'fhe buildings for the agricultural miildle scbool at Taliparamba were 
estimated by thE' Publio Works Department at Rs. ts5,OOO. This was considered 
too high and this department prepared revised estimaws for the' work for RR. 12,335, 
a reduction working out to nearly Re. 1 per square foot of plinth area. The 
work WRS completed before the close of the year with a further saving of Rs. 1.300. 



Great credit is due to M.R.Ry. M. Govinda Kidavu Avargal, Deputy Direotor oC 
Agriculture, and his subordinate officers immediately r .. 8ponRible for this work 
for the expe<Ution and economy effected and for the excellent way iu whioh the 
work was done. 

22 • .A gain, the Government Economic Botanist was able to effect Rubstantilll 
economy in his work of construction at the Pacldy-brpeding stations at Coimba
tore and at Aduturai. I would instance the case of timbel· whtlre a saving of nearly 
10 per cent has been effected by purchasing it in the West Coast. 

23. The year witnessed the closure, or the preliminaries thereto, of several 
agricultural stations, and the opening of others. The Manganallur station was 
closed on the 14th March 1922. The closure of the Bantanabal Sheep and Seed 
farm and the Sirvel agricultural station before the next crop season, which was 
ordered by Government, was completed in January ann Febrnary, respectively, 
and since the expiry of the official year undel· report, the wioding up of the 
Buffalo-breeding etation at SalIJalk.ota has been ordered. 

24. On the other hand, a scheme for a dry land farm in . the Guntiir distriot 
cOJlsisting of 300 acres in the Lam and Gorantla reserves for the study of .. Cooa
nadas" cotton and tobacco, the two principal dry crops of the district, was sub. 
mitted to Government in December 1921. 'I'he sanction of Government has been 
received since the close of the year, and rapid progress is being made with the lay 
out of the farm, milch of both the dead and live-stock and the building materials· 
on the Bantanahal and Sirvel agricultural stations being transferred to it. 

25. An extent of 23·81 acres of land t9 the north'o( the Central Farm. 
Coimbatore, was acquired for a Cotton-breeding etation for the use of the Cotton 
Specia1iat and the land was taken over by him on the 17th Maroh 1922. 

26. A Paddy-breeding station comprising 52·87 acres was' opened at Arlu_· 
turai, Tanjore district, for testing improved strains of paddy in the Tanjore delta. 
The work here will be in continuation of that at the Manganallur station and all 
the available material at the latter station was transferred to Aduturai. Sanction: 
was obtained for the construction of qnarters and for putting up an ideal wire 
fencing, laboratory and cattle-sheds, but not much progress was made till ahet· the 
close of the year. 

27. Coconut station No.1 in the Kasaragod taluk was extended by 16·10 acres 
and the boundary wall was partially constrllcted all round. 'I'he acqui.ition of 
abont 4·6 acres and the assignment of certain waste lands forfurther ext·ellsion of 
the Coconut stations in this taluk were also sanctioned by Government but were 
pending at the end of the year. 

28. The retention of the Potato farm, Nanjanad, in its present site was. 
sanctioned by Government. A permanent fence with ideal wire fencing was also 
sanctioned in order to' prevent damage by wild pigs. The question of II road t() 
the farm is receiving attention. 

H.-AGRICULTURAL EDUCATION. 

29 .. Oour86· of 8tudies.-There has been no conRpicuous change during the
year in the College curricnlum. Teaching continued on the lilies of the previous 
year when the new Diploma Course was instituted. Much difficulty was felt in 
accommodating the students 88 six classes were in residence, viz., two Certificate 
classes, two Diploma classes (Old Regulations) and two Diploma classes (New 
llegulations ). 

30 . .Affiliation.-In April 1922, the Government sanctionpd the affiliation of 
the Ag-ricultural College, Coimbatore, to the University of Madras as a new depart
ment of science in the existing faculty of Arts and Science, an~ the institu~io~ of a 
degree in Ar,riculture to be known as B.Sc . .Ag. The qnestlon of constItutlDg a 
Board. of Studies in Agriculture is now under consideration by the Madra. 
University. , 
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81. Admi88ion, st1'ength, and 8lip/md8 (oef'tijU:ate ·cou1'se).-There was a distinct 
falling off in the number of applications received for admission to the certificate 
course, there being 95 as against 252 in the previous year, and 8ol! against 359 in 
1919-20. Ofthpse, only 23 were admitted. '1'here was also a marked drop in the 
intell .. ctual staDdard of the applicants. Both this and the decrease in tho number 
of applications are du~ to the completes eparation of the certificate and diploma 
courses froIU the outset, with different qnalifications for admission to the two cpnrses. 
'1'he certificate course leads now, either back to the land, or only to the lower 
subordinate services of the Agricultural Department. The unpopularity of the 
conrse shows that its attractions for the aspirant to Government service are 
gon!:', and that there is still practically no demand for agricultnral education for 
its own sake. 

32. The new diploma c(yu.f's8.-For the higher course, 93 applications were 
received as against 10718st year. Nineteen were final1y selected, out of whom 
16 have been granted stipends. The choice was somewhat limited, as of the 
93 applicants only 47 appeared for personal interviews with the Principal, who 
held these at Coimbatore, Madra~, and Samalkota. Of the 47, forty-three were 
Brahmans (and therefore not of the agrioultural classes). 

33. The stipulation that. the intermediate examination shall be the mini
mum qualification for entrance to the ~iplolDa course adversely affected re
cruitment. The students for the diploma course are drawn from the non
agricultural, 01' what might .be styled the official, olass whose leanings are 
intellectual rather than agricultural. It was thought at first that a better class 
of students would be attracted to the College if scholarships were ofl'erlld; But, 
the offer of ~oholarships and the prospect of a degree at the end of the course, 
when .combined with the intermediate qualification, made it impassible to 
recruit the right kind of men. _ 

34. An the 20 students recruited in the first year, and 17 of the 19 students 
of the seoond year received scholarships. A.coufse dependent ou the grant of so 
many scholarships to keep it going can hardly be on the right lines. 

35. The inadequacy of the present course and the necessity for reverting to 
the old arrangement .existing prior to the issue of Government Order No. 1016, 
Revenue (Special), dated 29th May 192(1, has been brought to the notice of 
Government since tbtt close of the year under report and they were pleased (I) to 
permit the students and ufficers in the low!:'r subordinate service to join the 
degree course, and (2) to direct that the University be addressed to declare 
the cllrtilicate course with the addition of English a qualification for appearing 
for the B.So.Ag. 

36. The olel diploma CO'U1'8B.-Tbe men with .this trainiug are decidedly 
superior to the new diploma course JUen on account of the thoroughly practical 
training they got in the certificate course, and they will have to be more fully 
utilized for responsihle work in the future. 

87. The number of students on the rolls during the year was as follows;-

Certificate cIa ••• Old diploma alB1'I. I New diploma OIAU. 

- Tolal. 

1. I II. I. I u. I A. I B. 
-

Beginning ... 2lI Il:I I 20 17 19 17 liB . " .. . .-
! 

Bnd ... ... ... ... ." aa 22 I 20 '" 19 17 100 
I 

38. EQI"mi1lation.-'1'he diploma t>xamination w8sheld in December 1921 and 
aU the 17 students who sat were sucoessful, two bein.g placed in the first class. 

8l1. For 1 he cer tificate examination, 22 students presented themselves 
and 19 passed. The olass, liS a whole, did exceedingly well, the marks 
obtained being much above those of previous years. This result is probably due 

2 
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to the small size of the class (22 as against over 40 in previons years). wllich 
permitted more individual tuition. 

40. 'rhe roIlege Day and Conference wa~ held iu Deoember 1921, under the 
Presidents hip of Mr. N. Macmichael, I.C.S. 

·41. Agricultural Middle Behoo/s.-The'l'aliparamba agricultural middle Rehool 
has been started by the Education Department in the newly oompleted buildings 
with 18 pupils on the rolJ!'. M.It.Ry. M. K. Nambiyar, olle of the two 
agricultural diplomates who had undergon" training in the Teachers' ColIege, 
Saidapet, was posted as h"admaster. 

42. An agricultural middle school at Anakapalle was sanctioned by Govern
ment in February 1921. Plans and estimates for the necessary buildings were 
also sanctioned during the year and a sum of Rs. 3,000 was spent towards the 
purchase of building materials. Pending the acquisition of a site for the school, 
proposals for which have been submitted to Government, arrangements were made 
to accommodatl' the clas~es in the farm buildings, and to board and lodge the pupils 
in a. rented building. Two officers of the department were deputed for training 
in the Training Colle~e at Rajahmundry for a period of about four months One 
of them, M.R.Ry. D. Panakala Hao, was appointed 8S headmaster and the school 
was opened on 15th May 1922 with sill. pupils on the rolls. . 

431. Text·books on (1) agriculture and nature study, and (2) mllthematics 
were prepared by M.R.Ry. K. T. A)wa Avargal, Assistant Director of Agricnlture, 
and M.R.Ry. V. Raghunatha Ayyar, of the Edueation Department, respectively. 
The former book was prepared under the personal direotion9 of the late 
Mr. G. A. D. Etuart and is an excpllent production capable of adaptation .to the 
needs of other part.s of the Presidency .. Hoth books are in the press. The text
book on geography was more difficult to prepare. The original draft prepared by 
an officer of the Education Department was subsequently revised by an officer who 
is a native of Malabar, and the book is now with the Director of Public Instruction 
to be got into a final form. 

44. Vocational e.ducatiofl.-With reference to the recom mendations of the 
committee on rural education, a draft syllabus in rural science in secondary 
schools was prepared by Mr. Wood. 

45. M.R.Ry. K. Unnikrishna Menon, an offiCer trained for the Taliparamba 
agricultural middle school, and an educational officer were deputed to preparo 
text-books on nature study for the use o( toachflrs in the elementary schools of 
the Coimbatore district. Their labours had not concluded at the end of the year. 

46. Farm IIchools-.-The schools fOT juvenile and adult labourers on the farDls 
at Coimbatore, Palur, and Anakapalle continued tQ work dUling the year. A 
special report on these schools has already been submitted to Government, their 
cost being Re. 1,707-2-0. The results, however ,.were not commensurate wit.h the 
expenditure. These school!! can only be oharacterized as an expensive luxury. 

IH.-RESEARCH AND EXPERIMENTS. 

A.-AGRIOULTURE. 

47. SeasDn and rfl,i7lfrtll.-The south-west monsoou was generally heavy, 
'though it was late in the Circars and in the south. The north-east mODsoon was 
generally a failure aud there was little rainfall after November. At Anakapalle, 
the failure of the early hot weather raius caused the sugarcane and plantain 
crops to wither, but the subsequent good rainfall was favourable to the paddy 
crop. At Samalkota, the season was exceptionally. good for the harvest of the 
paddy main crop, but the second orop was poor owmg to the abrupt close of the 
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nOlth-east monsoon early in November. In the Ceded districts, the season com
menced favourably with timely rains but th.e drought in A ugUMt oaused the early 
crops to wither and the late crops to be Bown 80 late that the yield of all crops was 
poor. The early advent of the' hot weather in 1922 caused the premature bursting 
of cotton bolls in the Westerns tract, with the result that the cotton crop was 
below normal and of unusually weak staple. At Palur, 8'44 inches of rain were 
received in November to January as against au average of 26 inches, and this 
failure of the north'east monsoon "poilt the agricultural prospects of what promised 
to be 8 very good year. ,At Manganallur, the season was not very favourable to 
paddy as tM drought in August and September affected the kuruvai crop and as 
the rains in January and February intedered with the main paddy harvest. In 
the south and iu the Coimbatore district, the season was generally favourabie. 
On the West Coast, the south-west monsoon was badly distributed and this, 
together with the long break in July, was detrimental to wet land paddy, while 
the eal'ly oessation of the north-east monsoon in November was unfavourable to 
the second crop paddy. pepper, and coconuts in Malabar. 

CROPS. 

(a) S IIgarca.np. 

4-8. P'at·ietal.-Varietal tests have been cRrrilld out not only on the agricl)ltnral 
stations, bllt also in co-operation with CAne growers in the districts. Some of the 
varieties of thick canes imported by the Govprnment Sugarcane Expert show great 
promise. J. 247 is the most promising in the Circars, aud extended trials 
throul{hout the Ganjam. Vizagapatam, and Godavari districts bave established ita 
superiority in that area over previous importations. At Sirvel agricllitural 
station in the Kurnool district, it also showed its superiority. The variety Java 
(Hebbal) haaproved itself equally promising in the South A.rcot ClLne area as well 
-on the West Coast. 

49. Manurial.-Trials at Anakapalle Ilomparing fish gllano at one ton per acre 
against 4,000 lb. of wild indigo leaf and half a ton of fish guano have shown 
that the former is definitely superior as a. . manure, the increased crop amounting 
to 736 lb. of jaggery per acre. Given the price of fish guano and of jaggery, it 
is now possible to state whether this can be recommended. 

Trials at Samalkota comparing fish guano and castor cake applied in pqua.l 
.quantities again show that these manures are weight for weight of equal value as 
a manure for this crop. This is of imporumce considering the limited supply 
of castor cake available in these districts and the high prices which growers are 
~ften forced to pay for the manure. 

50. Onltttf'al.-A method of propping caues by utilizing galvanized wire in 
place of bBwboo~ has been evolved at the Central .Farm aud has proved 
satisfaotol~y. Propping is in many districts oue of the main items of expenditure 
in the culti vation of this crop and any means by which the cost of this operation 
can be reduced should bit welcomed. 

Publica/iofl8. 

(1) Germination and PrllBsrvation of Bngarcane Pollen (contributed to 
The .dgric'lll/ural Journal of Iwlia by T. S. Venk.ataraman). 

(2) Bugaroane Boot Sysl6ms-Studies in Development and Anatamg (read 
before the Indian Science Congress by T. S. Venkataraman and R. Thomas). 

(3) Somp. 8flgg~8tions to tlUl (holDer of Sugaf'cane (writteu for t,be Villogel'8' 
Calendar by T. S. Venkataraman). 



8 

(b) Paddy. 

. 51. The work on the Paddy-breeding Station at CQimbatore was continued 
by Mr. Parnell on the same lines as in previous years which· comprised tbe raising 
and testing of improved strains; the study of inheritance of characters and the 
crossing of diffel'ent strainR for hoth of the above lines of work. Of the new 
strains already distributed from hel'e, good reports continue to be received from 
Deputy Directors, V and VIII Circles. Not only was a.ll the seed available with 
tbe.department rapidly taken up, but many of those who had tried them reserved 
thClr produce either for sale as seed or for extending their own areas under them. 

52. Similar work of testing improved strains was also continued afthe Mango.
nalIllr agricultural station under the charge of the Government Economio Botanist 
and some with definitely better cropping pcwers than the local varieties have 
been produced in the case of White Ottadam, Red Ottadam, White Samba and 
Kuruvai. This; as well as more definite plant-breeding work, is now being trans
ferred to the new Paddy-breeding Station at AduturaL Selection work has 
been taken up on three of the most important district varieties of Coimbatore. 
viz., Anaikomban, the Sadai Samba of Gobichettipalaiyam, and that o( Coimbatore, 
and a large number of single plant selections have been made. 

Work on linkage of ·characters has furnished further interesting results, some 
of which are of distinct economic value. 

53. Selectiou work and the testing of varieties hav.e also been carried on in 
the I Circle at Samalkota as well as in the IV Circle at Palur under the 
respective Deputy Directors of Agriculture. 

54. At Samalkota, very careflll varietal tests have been conducted with short, 
medium, and late duration varieties. A large number of single plant selections. 
have been under detailed study and 17 of these have been retained for further 
work next se!l.8on. Some of these varietal tests are intimatelYallsociated with the 
problem of solving the irrigation question of the Godivari delta. 

55. The practice in the Godavari delta is to raise a long duration variety in 
the first crop season. After this is harvested, the land lies fallow until December 
when a short duration second crop is grown. This second crop is always liable 
to suffer from water scarcity. For some years, experiments were carried out to 
see whether other varieties which could be plalJteri soon after the first crop c\luld 
not be grown; but the results of these trials I!how~d that the setting of grain 
was a matter of climate rather than of variE'ty, and tha.t no variety set well if 
flowering took place in the cold weather. It was thought that a solution of the 
difficulty might b~ obtained by adopting the practice of the southern rice tracts 
where t.he first crop was a short duration variety and the second crop which 
immediately followed it was a variety of long duration. Several short duration 
varieties have been tested and some of these have been found to yield quite well 
within a period of 130 days from the time of sowing the seed-bed. Several 
second crop varieties introduced from the south have been grown and four of 
these are distinctly promising when transplanted soon after the harvest of a short 
duration first crop. These, when sown in the seed-bed at the end of Aogust. 
which means transplanting at the beginning of October, gave their harvest this 
year in the month of January, i.e., a period of five mont~s from the date of 
sowing. All of them have yielded over 3,300 lb. of grain per acre and one of 
them-Tswarakora, a variety introduced from Nellore-has yielded over 4,000 lb. 
These rosults are most eucouraging and more extended trials will be made next 
year. 

56. Varietal tests conducted at the Palur agricultural statiou have Rhown 
that the Government Economic Botanist's strain Poombalai No. 91 when planted 
in tbe main season has yielded about 10 per cent more than ordinary Poombalai. 

57. Pathologio'.ll.-Investigations into the life-history and the control of Siga 
(Sohoenobius i",,~ertellll8), the" paddy stem-borer," were carried out in detail at the 
Samalkota. agricultural station, where a small temporary laboratory in charge of 



9 

an entomological assistllnt, has been set up. The results obtained here have con
firmed those at Podalada in many important points, and it has been found that the 
pest can, to a great extent, be controlled, although not completely, by the examin
ation of the seedlings removed from the seed-beds and the destruction of any of 
those which are attacked. 

58. The study of two important diseases of rice are still being oontinued by. 
the Government Mycologist, viz., H.Zminthosporium 8.JId Pirieularia. In con
nexion with the former disl'sse, Boil infection experiments were conducted to find 
out whether the fungus spreads by means of the 66l'd or by infection from the soil. 
Cross inooulation in the case of the latter disease between Perieularia found on 
paddy and otl.er plants of the same natural order is being made to ascertain how 
far these are related. 

59. Man·urial.-Mr. Ramaswami Sivan, now Government'r,ecturing Chemist, 
continued bill research on the availability of Trichinopoly phosphate when 
applied as a manure for paddy. This work ha~ reached a stage when conclusive 
results can be said to have be~n obtained. Experiments conducted in the pot
culturehouse showed that where a green manure slone is applied, an increase of 13 
percent in th" weight of the1lrop is obtained; where nitrogen is used in conjunc
tion with green manure, theincrease is 32 per cent; where nitrogen and phosphate 
were both applied in conjunction with green manure, the increase was 51·per 
centl These experiments also showed that, if nitr<!gen was applied with increasing: 
quantities of phosphate. an increa8t'd crop yield was obtained up to a certain point. 
In order to test these results in the field, Mr. Sivan sought the help of the Deputy 
Directors of Agrioulture, IV, V, and VIn Circles. who secured the co-operation 
of private landholders to carry out field experiments with the use of .mineral 
phosphate applied along with green manure. The results of these experiments 
,show that where the soil already contained 0·01 per cent of available phosphoric 
acid. DO appreciable increase in the crop was found; but where the a.mount of 
phosphoric acid wail less than this, an increase of from 271 lb. to 412 lb. of grain 
was obtained. when phosphate was applied. This averages an increase of 11 per 
oent. Further work will be carried out next year in order· to test the residual 
value of phosphate left in the soil. 

60. Progress has been made wit,h th" soil survey of our· principal rice areas. 
In addition to those of Guntiir, Kistna, and Tanjore, which have already been 
published, that for Godavari bas been completed and is now in the press and the 
maps of the Periyar area have been finished, Both these surveys indicate a 
defioiency in phosphates and nitrogen which is marked in the case of Periyar but 
much less in the Godavari than in 'the otber deltaic areas. 

61. Experiments conducted at Samalkota to test the availability of phosphate 
in bone-meal 'when applied in conjunction with green manure show that a soil of 
poor fertility gives a marked increase; but ill soils of high fertility -its effect is 
not appreciable. This, however, may be dne to the marked increase in straw 
w hioh causes the crop to lodge rather badly and thus masks the effect of the 
manure on the yield of gruin. 

62. Similar experiments oonducted on the heavy deltaic soils at Managana!Iur 
bave shown tbat, unlesl' the physical texture of tbe soil is sucb that the proper 
fermentation of the green manure can take place, the effect of the phosphat.e is 
likely to be slow. This isfurtber confirmed by another experiment where oil
cake has been substituted for green manure. In this case, the effect of bone-meal, 
mineral phosphate, and super applied fn conjunction with oil-oake has been most 
marked. 

63. The average yiE'lds show tbat 'Where ground nut cake only has been uBed 
there has been an incrE'"se of 88 per cent of grain and 47 per cent of straw; 
where bone-melll has been added to the gronndnut cake, there has been an increase 
of 62 per cent of grain Bnd 92 per cent of Rtraw; where miner",l phosphate has 
bepn applied in conJunotion with oake. there has been an increase of 65 -per cent 
of grain and 76 per cent of straw; and where super-phosphate is applied in con
junction with oil-cake, the increas~ in the grain has been 87 per cent and straw 
143 per cent. 

S 
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64. Now that the Manganallur agricultnral station haa been olosed, the 
Deputy Director of Agrioulture, V Circle. is writing a rll8ume of the experimenta 
carried out there which will be published in. the form of a bulletin. and also in a 
simplified form in the shape of a leaflet. . 

, 65. Oultural.-Experiments were oouducted at Samalkota in order to 
ascertain how far heavy seed is superior to light seed for sowing. The results 
are unexpected and show that light seed haa prodllced a heavier acre yield than 
heavy .seed. The experiment, however, needs to be repeated. The poorer 
germination of tbe light seed may have caused more space to tbe seedlings in the 
seed-bed and this would give them an advantage when planted out. . 

66. Another experiment was carried out in order to test the superiority of 
seedlings raised. from a thin seed-bed over seedlings raised in a thick sown seed
bed wbere lour times the qnantity of seed has been raised from the same area. 
The results show that seedlings on the thin sown seed-bed fared much better and 
gave an increased yield equivalent to 12 to IS.per cent. 

Pubhcation. 

TheJnheritance of Oharaeters i1l Rice, II (Pusa Memoir) by F. R. Parnell. , 

(e) Oot/on. 

67. Mr. G. R. Hilson continued his work on Cambodia cot£on. After 
detailed examination of some 800 plants last year, 17 were selected for sowing 
this seaSOD, and four of them promise to be useful commercial typeR. Further 
work this year 011 these has consisted in keeping careful record of plant 
charaoters. Different characters of these selections have beed carefully recorded . 
on the growing plants, but much has still to be done in the. examination of the 
lint in the laboratory before tbe next sowing season. 

68. He has also continued the study of the inheritance of characters of 
crosses between Gos~ypi'Um Ros6um X Gos8Jlpium lndicum; and between G08Bypium 
IndiC1~m X GonNpium Eoseu,,,. These crosses were made l"s~ yeaI' and the seed 
obtained was sown in the ye~ under report. Unfortunately, a large number of 
the seedlings were destroyed by a heavy shower of rain, but lIuflicient survived 
to provide both material forex8]llination this year and for continued work next 
year. 

69. The question of bud. and boll shedding has received the attention not 
only of Mr, Hilson but of other sections at the Research Institute. In his notes 
regarding the eharacters o~ different selections of Cambodia cotton, Mr. Hilson in 
each case has worked out the percentage of flower buds formed, the percentage 
which flowered, the percentage which set, the percentage whioh dropped after 
setting, and the percentage which finally ripened into bolls. '1'he proportion of 

. the latter to tbe former is very small indeed. The canses for this shedding have 
been inveliltigated iu collaboration with tbe Government Agricultural Bacterio
logist and ·the Government Entomologist .• Dnring the examination of bolls when 
estimating the amount of boll-worm attack by the Entomological section, it was 
noticed that a considerable number of· immature bolls had been shed. The 
interior of the bolls showed that these were infected with disease and the 
Government Agricultural- Bacteriologist found tbat this was caused by bacteria. 
It was ascertained that infection was cansed by one or more sp8P.ies. Among 
-sucking insects, Ragmus morosuB (Mind'le) is certainty responsible for causing 
such infection, but other species are· also suspected. Som", 60 per cent of the 
bolls which were shed prematurely were found to be infected by this disease, bn. 
whetheI; insects are entirely to be blamed fol' this infection or not. has yet to be 
.investigated. The question of bud and boll shedding bas alsQ been investigated 
from a pnrely botanical point of view by an assistant working under the 
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Government Lecturing Botanist. His investigations show that a large quantity 
(If the pollen formed is sterile and that the amount of thjs sterility varies in 
i.ndividual plants. . ' 

70. In collaboration with the Cotton Specialist, the Government Entomo
logist has discovered considerable variation in the amount of stem weevil (Pemphere, 
4{filliB) infection. 'fhe selections of Cambodia ootton are attacked in varying 
(]egrees and one of the selections bas been found which is much more immune 
from attack than the rest. 

71. The Government Entomologist has continued his work on the iucidence 
(If boll worm. It is gratifying to note that the" pink boll worm" infection has 
shown a remarkable dilllinution aud, at the time of writing this report, the percent
age of attack is very much les9 than usual at this Be .. son of the. year. The 
.American boll worm (Ohloridea obsoleta), whioh is known in India as the" Bengal 
gram caterpillar" and w bich was never reported as a pest of cotton until 1920, 
threatens to be an annual factor iu the cotton crop ander pest conditions. 
Another boll worm, at present unidentified, bnt which resembles the red boll 
'WorJl!. of Afrioa in its habits 'and in the damage it does, has also made its appear:, 
anoe in the Coimbatore district. 'rhis, if it comes into pest conditions, is likely 
to prove as 'seriol18 a pest as, if not a more serious one than, the "pink boll 
'Worm," and the necessity for the continued enforcement of the Pest .Act in. order 
to oombat these cotton pests is very great. 

72. The Government Agricultural" Chemist has contihued his work on investi· 
gating how fllr the plant food available in the soil is responsible for the quality of 
(lotton. It is hoped t hat the reBult~ ·or this work' will render it po.ssi ble to 
formulat& a manurial soheme for ootton which, even though it may not inorease 
the quantity 'of cotton per aore, may add oonsiderably to its value in the improved 
length Dnd fineness of its staple. . 

73. Resenroh has also been carried on by the Deputy Directors of Agricul
ture who are rtlsponsibe for cotton work in the III and V 1 Circles. .At the Hagari 
agricultural station, Bellary Qistrict, where work on "Westerns" ootton is 
oarried on, on.e phmt out of 500 examined was selected £Cor good qualities of staple 
6S well lUI for a high percentage of lint, The seed from this plant was sown this 
year, the flowers were selfed and !capas from each plant has been kellt sepa
rately for examination in the laboI'atory. It is gratifying to note that, in the yield 

. tests made at Hagari to compare R. 25 with the local mixture, the former has 
given an inoreased yield corresponding to 34 per cent. A large number of plants 
~hosen at random from the Mungari cotton of this traot (i.e., the orop which is 
usually grown on the lighte~ Boil in the earlier season ) have been seleoted and the 
kapaB of each of these is now being examined in the laboratory. 

74. At the' N~ndyal agricultural station, where work on the "N ortherna .. 
(lotton is oarried out, the seed of 14 plants, whioh were selected last year for their 
length of staple and other qualities of lint, was sown separatjlly this year. All the 
flowers of the plants raised were selfed and the kaplJ,JJ from eaoh plant has been 
kept separately for further examination. Careful experiments oonduoted this 
year ou a field soale showed that the selecteli seed of .. N ortherns" ootton so fu 
(]istributed to the ryots gave a. higher yield of kapas than Gadag cotton, Company 
No.2 or Company No.3, and also a better ginning percentage. H gave 15 per 
(lent more lropo' than the local cotton. . . 

75. At the Koilpatti agrh,ultural station, several of the reoent selections 
from the types now distributed have shown a. marked superiority in yield over 
those which have already bften given out to ryots for cultivation, and not only 
this but they have shown themselves considerably superior in their spinning 
qualities. 

76. At the Anamalai station .. in the Coimbatore distriot, strain No.1';, 
Cambodia ootton, has shown itself to be a. considerably heavier oropper than the 
plants grown from seed locally available. This superiority amonnts to over 43 
per oent, but some of this may be due to ·the better germination of No. 15. 
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Where this has been grown on onr seed farms, this superiority over crops growD 
from local. strains has also been very marked and spinning tests have shown its 
marked superiority ovar local Cambodia. 

Publication. 
Measurement oj Lint Length and the Deterll6i1l4tion oj Seed Weight and 

Weight oj Lint per Seed (Pusa Memoir) by G. R. Hilson. 

(d) D'ry grain8. 

77. M.R.Ry. G, N. Rangaswami Ayynngar Avarga.l was IIppointed MiIlet& 
Specialist on the 25th November 11121. 80 far, his time has been spent in visiting 
the most important sorghum areas, where he has made a detailed examination of 
various types of the plant represented in the crops of loual varieties. He is now 
mltking further examination of these types in the laboratory. Owing to the 
complete failure of the crop in ]919-20, it was impossible to carry out comparative 
tests of the different selections of sorghum at. the HRgari agricultural station. 
Fortunately, old seed of each of these selections was" retained and it was SOWD 

this y~ar. nuder irrigation to replenish the stock. Ample, seed has now bReD 
obtaiued to enable comparative tests to be carried out next year. The selections 
of sorghum made at the Nandyal farm on comparative strip tests show that aU 
these are superior in grain yield to the local variety. T·1 has again proved the 
heaviest cropper, giving an increase of nelll"ly 15 per cent in yield. This strain 
has been grown on a field scale for distribution at the BRntanahai seed farm and . 
has given a yield of 876 lb. of grain per acre which, considering the complete 
failure of the early rains, may be considered to be most sl1otisfactory. 

(6) Groundnut. 

78. Several single plant selections of groundnut mada.last year at the ~a.1ur 
agricultural station fro,m varieties under cultivation were grown Reparately, bo*, 
their characters hav" still to be studied. Owing to poor germination, no reliable 
results have been obtained this year from the variety tests which were made at 
the sub.stfltion, at Naduvirapattu. 

(f) Ooconuts. 

79. The methods of cultivation adopted at the Kasaragod coconut station. 
have made a wonderful change in the condition of the plantation, as is shown by 
the progressive yield of nuts for the last fonr years. These are as follows:-

1918-19 ... ' ... 28,886 
19h1-20 ... ... 46,778 
1920-21 ... .•. 50,026 
1921-22 ... ... 53,310 

Although all the. trees'on the station were of sufficiElllt maturity when the 
station was acquired, only 907 trees were bearing in 1918-19 against 1,164 trees. 
b"aring iu 1921-22. Sufficient data have now been obtained of the yielding capa
bilities of each tree and a series of experiments' have been laid down in order to 
test the manurial requirements of the coconnt. -Prior to this, much preliminary 
work had been' done which involved close collaboration with the Government 
4gricultural Chemist, who has made mOl'e thau a thousand analyses of different. 
parts of the coconut tree at each stage iu its growth. These clearly show the 
importaut part played by phosphate and potash in the physiological processes of 
the tree. Preliminary trials with the use of manures have also been made io the 
coconut station which indicate .how the manure should be applied. 

80. In collaboration with the Government Agricultural Chemist, experiments 
have also been eonducted in tapping trees and in the manufacture of coconut 
jaggery. Considerable information has been obtained. Frequent analyses have 
been made of the jnice of a large number of trees in order to ascertain what vari
ation occurs at different seasons, at different stages of the growth of the tree and 
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at different stages in tapping individual spathes. Tbe ordinary jaggery made on 
tbe West Coast, besides oontaining many impurities, is very dark in oolour .and 
rapidly beoomes liquefied. Tbe dark colour .is due to the excess of lime with 
whicb the collecting vessels have to be treated to prevent the fermentation of 
the juice. Tbe juice also has a much higher chlorine content than that of the 
sugarcane, and this oombining with the lim!! to form oaloium chloride, a higbly 
deliquescent body, explains the cause of the deliquescent nature of tbe jaggery. 
Improved metbods of jaggery-making bavebeen investigated Suitable simple 
sand filters bave been devised for removing impurities from the juice and e. 
method has been workE'd ont f9~ l·(,moving the lime by the addition of a small 
quantity of alom. As a resolt of thill', jRggery of excellent colour and· satisfactory 
keeping qualities can readily be prepared. The average yield of jaggery is 14 per 
cent of tbe weight of the juice collected. It bas also b"en found possible to pre
pare brown sugaJ' of good quality from the ooconnt juice and t.he yield .obtained 
amounts to 9t per cent of the weight of the juice treated. An article on this 
subject bas been accepted for pu blication in the Agricultural Journal of India. 

81. At the other three coconutl stations whioh. were planted np in 1919 and. 
1920, ex.cellent results have been obtained from the methods of cultivation adopted 
and already many of the trees have formed boles above gronnd. The main differ
ence between the method adopted and tbe local metbod consisted in sUljaoe 
planting, in place of the usual practice of planting in deep pits, and in the mainten
ance of a soil muloh for the. whole area which has enabled the trees to maintain 
their vigour through the dry seasons. 

82. A leaB.et has been prepared by the Myoologic~l section on the treatment 
of bleeding disease. on oooonuts. .. . 

83. An outbreak of bud-rot bas been reported in North Malabar by the 
district staff. The presence of this disease has been confirmed by tbe Government 
M voologipt and the matter has been reported to the district revenue officials who 
h~ve taken Bteps to have the attacked ;trees destroyed. An illustrated leaflet on 
this disease bas been republished both in Malayalam and Kanarese. 

(g) Fruit culture. 

84. The Pomological station which was opened at Coonoor in 1920 has now 
been fully planted up with varieties of apples, pears, qninces,· peaohes; aprioots. 
nectarines, almonds, Japanese plums, persimmons,lemons, figs and loquRts, as well 
as small fruits, suoh as strawberries, raspberries, cape gooseberries, ·Chinese 
guavas, tomatoes, !IJld tree tomatoes. Among the new importations, some of the 
apples, peaohes, Japanese plums, quinoes, figs, and persimmons are already 
fruiting. 

85. There is scope for muoh research wOJ'k, not only in methods of pruning 
whioh have to be adopted, but also in nursery work in finding suitable stocles, 
testing methods of grafting and budding, etc. . 

86. A sat.isfactory beginning has been· made ·towards developing the fruit 
industry and at the close of the year under report more thau 1,600 grafted fruit 
trees were ready for snle to the public. The oultivation of cape gooseberries bas 
been found to be a most profitahle crop. The yield obtained on the .station 
amounted to 20 lb. of fruit for ea.chcent of land cnltivated, :i.e., 2,000 lb. of fruit; 
per acre. These 8nd a ready sale at 3 annas a lb. and there are signs of the cultiva.
tion extending. A large quantity of seed of cape gooseberry and of the ordinary 
tomato has been offered for sale to the public. 

87. Experiments with plantahi.~ are being conducted at the Samalkota agri
oultural station and a oollection of the more important varieties grown in the 
nortbern distriots has been made and better methods of oultivation have been 
introduced. The rE'Sult of this work has shown that plantains oan beoome a very 
muoh more profitable orop t.ban they are at present in the better drained areas of 
the Gildavari delta. , 



88. The cultivation -of pine Bpples at the Talipar .. ruba agricnltural stBtion 
promises to provide a profitBble industry for ~he West Coa8t. These Bre fOllnd to 
thri ve exceedingly well on the ordinary hill land there. After the preliminary 
earthing up and manuring at the time of planting, the pine. apple requires very 
little attl'ntion except to proteot it from wild animals. Very fin .. fruits of varie
ties Buch as Kewand Cayenne, some of them weighing over 10 lb., have been pro
duced. The resnlts of these trials spem to iudi(late the possibility of 110 canning 
industry being established forjlreserving these fruits when they will find a wider 
market than is possible at present. 

(h) Millcella,,"o,u crnps. 

89. Pepper.-The pepper crop completely failed at Ta1iparamba this year. 
Heavy hot weather rains started new growth and flowering too soon and the ensuing 
bright weather and high temperatnres caused the vines to shed all their fruits. 

90. Potato.-. Thirty-two varieties of potBtoes were testl'd this year, including 
25 va.riflties obtained from England, five varieties obtained from Australia and 
two different lots of seedlings raised on the Nanjanad Potato farm. Out of the 
varieties tested, three of those received from Australia have proved to be the 
heaviest croppers, but they are not likely to prove of value as the indivirlulI.l pota. 
toes' are too large, and the .. eyes" are too deep to suit the Indian market. Ex
periments with different mannres show that fish guano is an excellent substituts 
for cattl~ manure, and since the latter cannot bit obtained on the hills in sufficient 
quantity for the potato crop, the introduction of this concentrated manure is deci. 
dedly useful. Comparing the addition of lime to c~tt1e manure, the orop obtained 
yielded 6'9 fold against 4'6 fold when only oattle manure by itself is IIsed. Early 
blight (Alternaria 8tllani) as usual made its appearance on the first crop. and 
attempts to check this disease by spraying gave no appreciable reRults. Bangle 
disease (Bacilltu 8olanacearum) has made its appearance on the farm for the first 
time and every effort has been made to prevent its spreading by burning the affec. 
ted plants and tubers. A Myoological ase~tant examined the tubers in the store, 
but found little or no trace of the disease. The second crop last year was very 
poor on account of the failure of the rains. but as almost all the local crops failed, 
there was a very keen demand for our seed, this being one of the only crops in the 
neighbourhood which survived. 'Considerable damage has been caused by several 
insect pests, notably a beetle of the genus G""icephalum which did considerable 
damage to the seoond orop. Thi8 was kept in cheok by placing poison baits 
where these beetles were found to oongregate and as a result of this large members 
of them were dt-stroyed. The caterpillar of the potato moth caused mlloh damage 
to tubers both in the ground and after storage. Observation indioates that the 
damage can be kept in oheck by proper earthing up, as only those tubers near 
the surfaoe of the soil are found to be affected. The out worm (Euzoa agrotis) 
oaused cODsiderable damage when the first crop was planted up by eating the 
tubers as well as the YOllug,shoots before the latter appeared above ground. 

91. Receipts of tbe farm from the sale of seed potatoes amounted to Rs. 6,000 
against Rs. 2,000 odd in previou.s years. . , 

(i) Fl!ldder DrOps. 

92. The trIals with elephant grass (Penne86tum purpttrtum) at the Central 
Farm have been extended and an area of 12 oents gave in five cuttings a total 
weight of 20,500 lb. of green fodder. ,Samples have been"lmalysed and this grass 
oompares favourably with Guinea grass. 1t is certainly a valuable addition to onr 
fodder orops as it ha.s given double the yield of gree"b fodder when oompared 
-with Guinea grass grown on the Central Farm. 

(j) Live-stock. 

, 98. This work is under the oharge of the Deputy Direotor.of Agrionlture, 
Live·stock. The main lines of work Qarried on are :-(1) the improvement of the 
Ongole breed of cattle and (2) the improvement of the :Madras milk supply. Aa 
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regards the former, the work was oentred at the Cattle farm established at 
ChintalRdevi. Hore, a he:.:d of Ongole cattle is gradua.lly being collected and now 
consists of 50 cows, 2 breeding b~lIs, 29 bull cal~es and 18 heifer calves. . Twenty
five calves were born during the year, of which 16 iU'e bull calveR. Two calves died 
and one of the breeding bulls and one cow succumbed to blaok quarter last October. 
Efforts are still being made to ger. a really good breeding bull, but so far without. 
Buccess. None of the breAding bulls on the farm have be;n found to show Bny· 
markAd prepotency as judged by their calves. Many of the cows are found to be 
very irregular in coming into heat and this has been remedied by adding a handful 
of fish meal to their daily rations. _ In the case of nine cows which had gone for 200 
days without coming into heat, six of these came into heat shortly after this ration 
of fish meal was started. As this is one 6f the main reasons why tbe Ongole 
cattle are so uneconomical, this treatment should prove 6f value to dairymen. 

94. As a result of the inquiry made into the Madras dairy trade, it waB 
decided that the most rapid means of improving this industry was by the imports.
~ion of pedigree Ayreshire bulls of known milking st.rain. Four Ayreshire bulls 
were aocordingly imported and originally stationed at Guindy. One of these was 
transferred temporarily to the Military Dairy Farm at Ban galore as it would not. 
serve cows in' Madras. Of the other three, two have died, and, owing to the 
difficulty of acclimitising these animals to Madras, it was decided to transfer the 
remaiJIing bull together with the one at Bang-alore to Ootacamund after having 
them protected by serum simultaneous inoculation against rinderpest. The 
buffalo station which was opened as a temporary measure at Samalkota has been 
closed down and all the bulls considered suitable for breeding purposes have been 
distributed. Two are now at stud in Madras and .the rest are located .~t agri
cultural stations in the I and III circles. Land has been obtained adjoining the 
new agrioultural station at Lam in. the II circle suited for a permanent buffalo
breeding station and a survey has been commenced of the ohief localities where 
buffaloes are kept for dairy purposes. 

B.-CBlIMISTBY. 
• 

95. The Chemistry section was in charge of M.R.Ry. Rae Sahib M. R. 
Ramaswllmi Sivlln Avaro-al till 14th November 1921 when Dr. Norris returned from ., 
leave and resumed charge of it. In addition to a very large number of analyses 
carried out in connexion with the researches in progress in the laboratory, 554 
eamples were analysed during the year. Of these, 84 were for the United Planters' 
Association of Southern India, and ] 9 for other private parties, a sum of Rs. 810' 
\leing collectsd as fees. In addition to tbtl research work connectsd with crops 
which has already bt'en referred to, experiments have been carried out on the 
ntilization of calcium cyanamide and its mode of decomposition in the soil and 
the by-produots formed under the oonditions prevailing in Southern India. So 
far, these experimente hILve been confined to the laboratory and. to pot-cult1l1'es. 
The following results, which generally confirm those obtained in Europe, have 
been obtained :- . . 

(I) If the manure is thorougbly incorporated in the soil, no harmful results 
are to be feared and there is little evidence of any formation of dicyanodiamide. 

(2) The process of decomposition takes place in two stages, first, the 
chemical ohange converting the cyanamide to urea, and secondly, the further oon
version of urea by bio-chemical ageuoy into ammonia and nitrates. 

(8) The results obtained by growing paddy and ragi as wet and dry crops,. 
respBctively, in pot-oultuTes have given distiuctly encouraging results. Dr. Norria 
state. as his oplnion that the inconolusive results obtained by the use of oyana
mide in the trials made at several experimental stations have been due either to 
the land being already highly manured and containing a liberal supply of nitrogen, 
or to the laok of phosphate in thtl experimental plots having beeD. a limiting factor 

. in crop production. A considerable number of field trial. with thill manure will. 
be conducted in the ooming s~ason on specially selected land. . 
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96. Experiments to ascertain the rate at which different oil cakell bt'Come 
ava.ilablein :Madras soils are being continued, but this work lI.ers not yet been 
oomplet4d. '" 

97. Further resea.rches have also been carried on with cholam in order to 
ascertain the conditions of malting leading to a malt capable of I!'iving a hi~h 
extraot a.nd henoe snitable for brewing, and these have been partially successful. 
There is some evidence that the high fat oontent in the sorghum grain has a 
detrimental effect on-the resulting ma.lt. 

98.· Some interesting work has been done relating to methods of testing the 
ripeness of cane. .A few drops of juice are extraoted by means of the modified 
hypodermic needle and the refractive index of this sample determined. The 

-results indicate that the cane ripens joint by joint and if samples when taken from 
the top and bottom joints show refractive indices the ratio of whioh is close to unity, 
the cane is at the most snitable state for cutting; if tne ratio is below this, the cane 
is not matured, and if it is much above this, the can!! is over· ripe. If these results 
are confirmed, as they seem likely to be, this will form a usefnl method for adoption 
in experimental work on cane. The results further indicate that the" oo·effioient of 
purity ". is not a reliable criterion upon which to judge the ripeness of cane, as has 
generally been supposed. . 

99. Dr. Norris oolJaborated with the Government Agricnltura.l Bacteriologist 
in drawing up a scheme of experiments on the storage of farm-yard manure in'Order 
to ascertain whether it is possible to devise a method which is not costly and whioh 
will reduce the loss of plant food to a minimnm. This work is being done in 
co-operation with the Deputy Directors of Agrioulture in charge of the agricul. ~ 
tural stations where themetnods are being tested. 

100. There have heen several references of late in the Press to the manufactnre 
of " artificial farm-yard manure," and experiments ha.ve recently been taken up to 
see what are the possibilities of this in India. The result of the first experiment 
is distinotly promising, a well-rotted manure having been prepared from paddy 
straw using nitrolim as a starter with aloss of lees than 10 pAr cent of the nitrogen. 
The work has been extended to prickly-pear and other waste products, but 
Dr. Norris is not yet in a position to discuss these results. 

101. Mr. Sivan, who is now the Lecturing Chemist, is conducting experimental 
work in,connexion with improvements in chemical analyses of soils and in the 
estimation of potash. 

Publications. 

(J) A Soil Survey of the Godavari Delta, by Roland V. Norris. 
. (2) Improvement of the Ooconut Jaggery indusir!l on the West ,Ooa8t, by the 

same an thor. 
(i:!) 'l'ke Avnit(£bility of Trich.inopol.v Phosphate {]J8 a Manure for Paddy, by 

M. R. Ramaswami Sivan (read before the Science Uongress). . 
(4) Scope and Limitations of AgriouZmrlil Research, by t,he same author 

(read before the Science Congress). 

C.-BACTERIOLOGY . . 
,102. Reference has already been made to the .investigation made into the 

oause of the premature fall of cotton bolls and the possible i!lseot agenoy whioh is 
responsible for spreading the disease. .A.' repetition of the work has been oon
ducted this year and a statistical record has been kept. of the amou.nt of boll fall 
in whioh the bolle show symptoms of the disease. ,It seems very. likely .that the 
speoific organism finds its way into the bolls by insect agency. It IS po~slb~e that 
an insecticide rather than '80 .baoterieide will be required to control thl~ dISease. 
In oollaboration with the Deputy Directors of Agriculture, III and VI Circles, an 
investigation wall calTied Ollt to test the value of ammonium sulphate as a manure 
for ootton. This wassliggested, by the late Mr. Stuw1 ha.ving regard to the results . . 



reported from the Central Provincfls. The results obtained in Madras have not 
been encouraging and have n.ot borne out the experience of the Central Provinces. 
A considerable amount of soil analysis has been carried out by this section in order 
to determiue the fluctuation in nitrogen content in the soil of diffel'ent localities at 
different seasons of the year. . The ~eneral ConclusiOlIS ~rrived nt indicate that; 
no matter what ~he locality is, the muimum nitrogen fixation occurs during the hot 
weather, it diminishes through the monsoon, and reaohes a minimum in the cold 
weather. . 

D,- GRNRIUL BOTANY. , . 
103. M.R.Ry. Rao Bahanur K.Ranga Achariyar'B Handbook ofSorM South 

Indiall Gras,e.' as .well as tbe second edition of his· Manual of Elementary Botar.!! 
for i'TIdia were published duriug the year. A considerable amount of work has 
been done in ~tudying tile· weeds on agrioultural laud. The preparation of.the 
Madras Flora at Kew by Mr. Gamble is still in progress ;and a. few ·new species. 
have been desoribed and named. 

Publicatio1ll'. 

(1) .A HfI'ndboo~. of 80"," Common South Indian G1·a~es, by' K. Ranga 
Achariyar. . .. . 

(2) .4 Manual oj Elementary Botany for India, secopd. edition. by the saine 
author. 

(3) Proliferation in Opuntia (Journal oj Illdian Botany), .by,P .. S. Jivanna 
R~ . I . . 

. (40) On Pollen Sterility in relatirm to Vegetative Propagation (read biifore the 
Agrioultural section of the· Science Congress), by the same autltor. .' . 

. (li) Nal!",·e Stud!! (Madra/! L1gricu.ltU1:al Student8' DniOll Jou~naZ), by the 
Bame author. ...... • . , . 

(6) On the Calise of Buil and Boll S"e~di1lg in Colton, by the samB *,UthOl,", 

E.-ENTOMOLOGY. 

104. Refereuce has been made to the work of tbis section nnder the major 
crops already described. A considerable amount· of systematic work hilS been 
done and a very largenamber of insects have been indentified by various specialists. 
The Government J<:ntomologist specially engaged himself iu studying the Miridll!. 
It is encouraging to note that a muc\llarger .Dumber of· the public are interesting 
themselves in the work of this section, and during the year under report, 
Borne 200 reports of insect pest damage have been received and remediallneasures 
suggested. A large nnmber of these rela.te to paddy and cholam pests. 

Publica.tion •. 

(1) '[he Pink Boll Worm, 1920-21, by E. Ballard. 
(2) FI,rth8r Notes 011 Pemphe,es atfillis, FBI., by the same author. 
(3) Siga (ScllOenobius) i"oertel/u., Wlk., by the same author. 
(4) Two new Bpeci68 of Rngmu,from Bouth India (Indian Museum Nolea)-

E. Ballard.' . . , 
(5) Ba~terial Infection of Ootton Boll., by E. Ballard and Mrs. D. Norris. 

(Agricultural Journal of India). 
(6) TriphlepB tanti/UB, Motsch (Agricultural Journal of I .. dia). by E. Ballard 

and Mrs. D. Norris: 
(7) H8/opeUiB theiVOf'IJ (Pla1lt61·8' OTlI"oniciB), by E. Ballard aud Mrs. D. Norris. 
(8) W .... vil FlJ1mlJ of 8ou.th India (Bulletin), by T. V. Ramakrishna Ayyar. 
(9) T18 Entcmclogillt'a Crop Pe8t Oalendar (Departmental Bulletin); by 

T. V. Bamakrishna Ayyar. 
(10) Bird Frietlll8 Gna F_ of· the Farmer (Departmental Bulletin), by 

P. Sll88inathan. 
I; 
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F.-MVOOWGY •. 

'_, 105. 'Reference haa already been made to the work whicb is being done on 
diseases of paddy and sugarcane. In addition to tbis research work is being done 
With the germination of the OosporB8 of Scleroipora graminicllla, a disease which 
causes the shedding of leaves of cholam, in Clrder to ascertain how this disease 
spreads. Fidd experiments hav~ been laid down to determine the causes of 
cotton wilt and how it spreads. Cross lnoculations with Rhizoctonia found on 
cotton and its hosts, black gram, oow pea, linseed, Incerne, snnnhemp, and 
TephroBia candida, are being tried in order to ascertain whether this disease can 
be Bpl'ead when the fungus IICCurS on plantS of other apecieR. 

106. The Rubber Mycologist lias been investigatiug many diseases connected 
with rubber. As regards the secondary leaf-fall, experiment~ have been laid 
down to see how far soil treatment with different manurE!s will lessen thia trouble. 
Investigations into the sheddin~ of l~aves conducted in the. field and in the 
laboratory have established the fact tb.at trees which were previously considered 
to be disease resistant are severely attacked but do not shed their leaves. Investi" 
gation has also been undertaken in counexion with the dieback of shoots of 
young rubber, patch canker, stripe canker; and brown bast. 

. 107. In addition to purely myoolggical work, much work of an agricultural 
ri'ature has been done in order to improve soil sanitH.tion, etc. Attempts will also 
be made to propagate better' yielding and leaf-fall resistant varieties of H"vea 
by'the method of grafting. J!.'xperiments in tapping in order to reduce the cost 
of !ihis ptocess, which is especially important in these days of low rubber 
prices, were condncted last year. 'I.'hese were designed to ascertain the relative 
yields and to decide the eoonomy involved in tapping both morning and evening. 
Although the afternoon tapping show.lld approximately 15 per cent less rubber 
than when trees were tapped only in the morning, it was found that, if the laboar 
force were concentrated on both morning and evening work, the cost of harvesting 
is halved and the're is a reduotion of only 'it per cent iu the yield. l'his has meant 
a. great saving to many estates which have thus been enabled to barry on, when 
otherwise they would have had to close down owing to the faU in the price of rubber. 

108. Mr. Ashplant has alsoauring his course of investigation di~covered a 
process whereby rub bel' can be directly vulcanized from the latex, and it is possible 
that'this may prove of .considerable commercial importance. 

PtLblicationa. 
(1) .A new Ginger Disease in Godavari district caused by Vermicularia. 
(2) Bleeding Disease of Ooconuts. 
(3) Helminthorip'm Disease oj Rice~ , 
(4) The Spraying of Grape~vinB8 agaiii8t Mildew. 

< (5) Leaflets on Red.rot on Sugarcane and Bleding Di86a8e (1 OOCO'llutB for 
the Publicity Bureau. 

G.-SBRICULTURB. 

109. The work in ,this section 'hag been hampered by lack of funds. It has 
not yet beeh possible to start a. 'centraI farm at Kollegal. The benefit of breeding 
worms at· a high altitude in order to induce increased vigoul' in the oaRe .of cocoons 
required for Beed has been amply demonstrated this year. Seed obtained from 
cocoons reared from the CoonOor silk farm has been found not only to give mOl'e silk 
but to command a higher price. The rearinge from every 1,000 seed cocoona 
gave a maund moI)' than the average yield in weight. and t.~ii cocoon~ comman~ a 
price of Rs. 2 a 'mauud more than the market price OWlDg to their better sIze 
and quality. Notable improvements have taken place in the rearing of silk worms 
in ,Kollegal, of which the following may be mentioned. More careful selection of 
ci!coons for obtaining seed ; gentle brushing of newly hatched worms ;'\imiting the 
Dumber of worms to each tray; better methods of cleaning the litter from the 
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trays; better handling of ripe worms before spreading them in the spinning tray; 
better ventilation of rearing rooms. As regards J'eeling of silk, the importance of 
~hanging the water frequently to give bett.er lustre to the silk and regulating the 
number of oocoons to produce even thread has been demoDstrated. 

110. CODsiderable attantion haB also been paid' to the disposal of silk waste, 
wbich if kept iD a cleaner state commands a better price. 

111. At the instance of the R!lvenue Divisional Officer, Rayadrug, the 
.cultivation of mulberry' and silkworm has been 'snccessfully intr'oduced into the' 
village of Rudem in the Kudligi talu!; of, th~ Bellary district. It has been so 
iluccessful that arrangements have heen made to extend its cultivation inLhili and 
snrrounding villag-es to an area orSI> acres, and many ryots are being taught the 
.rearing of worms ana silk reeling. . . 

Publication. ; 

A pamphlet on Sericulturl! in Kanareseby K. T . .Achayya. 

IV.-DEMO~STRATION. 

A.";"OPI!IU.TIONS AGAINST DISEASE. 

112.' Application of the Peat A~t t~ Cambodia cotton.~There is no need to go 
'into details as to the necessity for the enforcement of this Act, as this has been 
fully described in previuus reportR. The Act was applied in th~ ta,luks of Omalur, 
Tiruchengodu; Salem, Namakkal, and, Hasipuram,in the Salem district; Karur, 
E;ulittalai, Musiri, Trichinopoly, and Lalgudi in the Xrichinopoly distriot; and the 
whole of the Mfl.dura district and of the lloimbatore distriot except the Kollegal 

·taluk. Tlte usual propaganda, W'Ork waS oarJ.ied.out by mAanB ,of. posters, lanoorn 
lectures, and demonstratiRn at important oe_rlls and at jamabandi camps. 
Cases did Qccur last year where the Act might be considered 11 hardship, 
especially in places where sowings . were conti,nued as late as January .. These 
were made possible by heavy rain~ in that month. But, on the. whole, there was 
little difficulty in' having the crop removed by the appointed date .. It is satis
faotory to note that the high qnality of the cotton of this year is largely due t.o 
this unpopular measure, and there are signs that the pink boll worm itself is 
.decre;l.sing in nnmbers. . 

113. Application oj the Pest Act to. Palm disease i11tha NortheJ'11 OircaT3.
.The Pest Act was in force for the second yea.r against the budrot of palmyra 
palms 'attacked by the fungus known as Pyt~ium patmivorum in the Kist!la 

• and Godavari districts, the ltepaUe and Tenah taluks of the Guntiir district, 
.and the Polavaram, Yellavaram, and Chodavaram taluks of the Agency division. 
The operations were carriecl. out by a special staff of one . tahsil dar, one 
deputy tahsildar, and twelve revenue inspectors; and a Special Deputy Collector 
was also emploYAd for four months itl the year, first to start this stnff on right lines 
and afterwards, at the height of the working season, to stimulate th" said ~ta.ff 
and villaD'e officers, to supervise the operations generally, and to report on the 
progress ~ade. The usual work ~f propagan~a and ins~ection of diseased and 
neighbourlOg trees was followed, With no matenal chauge 10 the methods adopted 
in eradicating the disease. As in the previous year, the brunt of t1!,is work was 
borne by.the special revenue inspectors. but village officers displaye~ some 8ctivi~y 
in detection work at the close of the season and they oo-operated With the SpeCIal 
stllff in their inspection, indu<)ing tree-owners to take prompt aJtion against the 
disease. There were no olaims for compensation and the Act worked smoothly on 
the whole. In the Godavari district, only two appeals were preferred for extension 
.of time under section 6 (2) of the Act and one individual was convicted for non
compliance with the notice issued under section 6 (1) of the' Act lind sentenced to 
a fine of Rs. 60, the civil snit filed by him having been dismissed. In the Ki~tna 
~istrict. an obstinate defanlter was fined Rs. 20 and a few more' prosecutions were 
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Ba.IIct.ioned during t.be year. , II; is 8atiafactory to note that in BOrne caseB aotioD 
was taken by, trll6 owners 'Ut) mill" in pursilanoe of the gMl6r1l1 notification under 
section 4. of the Act and in 8 coMiderablenumber of o&Resthe remedial or pre
ventive measures were taken.on the oral requisition of t.he inspecting officers, i.e., 
wit.hout,a written, notice under 8t'ction 6 (1).' The disease. whioh since 1916 has 
heen steadily on the dowu:war~ ·move, showed during .tlie year und<Jr report a 
marked decline despite the heavy rainfall followed by the cold weather, conditions 
favourable to its 'spread, this d~cline being particuJal'ly noticeable in the GOdi.vari 
district, which is at onCIl its birth-1'laceand stronghold. 

11~. Maha.li di,8a.e of a?"eCa1!uL,.-A serious ,recrudesot!nce of this di8ease 
was reported by, the garden ownerf Qf Ho~navar Magane of the Coondapllr taluk in 
the l:iout.h Kanare. district and assistance ~Ad again. to he renderea by the depart
ment in supplYIng materials for spraying, spraying machin"s, etc. V wy careful 
demonstration work was carried out at tbiB place by the Mycological section in 
the years prior to 1913 when the methods ot dealing with this disease were fll11y 
demonstratAd andundetstood; and it is disappointing '0 note that further help 
shonld again be required in an area where the ga.rden owner8 are fully conversant 
with the necessary remedial measures. This disease remained more or less in 
abe\ance in the arecanut gardens in the south of the Malabar district, but at t.he 
time of writing 1 hear that it has broken out again in a virulent form on account 
of the. early and heavy monsoon. The garden owuers here, however, fully 
appreciate the remedial meaer/res which have been demonstrated in tbe past and 
are making their 'llwn ",rrangements to carry out the neoess&ry spraying which 
has to be done to keep the disease in check.. . . 

] 15. OAo/am .mut.-'l'he sale of copper sulphate for treating sorghum seed as 
a preventive against smut has now'become Ii regular item of demonstration work 
in the Knrnool and Bellary districts. Sufficient copper sulphate was sold in 212 
villages to treat, the seed required for over 45,OOll acres. Similar work has been 
started in the Coimbaoore district, where much 1088 isincu"l'ed annnally on acoount 
of this disease, . This is special!' serioml in districts like Coimbatare, where much 
of the crop is' raised under well irrigation. 

116. Rz'ce Mspa.-The Entomological section has done good work in the 
South Kanara district'in demonstrating methods of keeping under control the rice 
hispa. The remedies demonstrated were simple and effective. Rut until there 
is ,closer co-operation amoug the, different growers, it is impossible to expect that 
much can be done. It is no use clearing one man'8 field of this beetle if the 
owner_ of the next field fefuses to have his crop treated ill. thB slime way. A note 
on this·work has a.lready beencommunieated to the Pnblicity Bureau. 

117" Spraying de'liwns~ration8.-Small spraying demonBtrations have been. 
cooducted in the Myoplogical section in the case of dise .. ses attacking a few crops 
of minor importance. l'he benefits of spraying against. a disease known as 
fJermklLlaria" which affects turmeric .. bave been successfully demonstrated along th6" 
Cauvtlry va.lley in the Erode taluk. Spraying grape vines against mildew has
also been snccessfully demonRtrated in the villages in the Madura district where 
these crops are of comparatively recent introduction. Several of the owners of 
these vineyards have now provided themselves with the necessary apparatus to· 
carryon the work without departmental help. 

B.-Caops. 

118., Sugarcane.-' In the I Circle, three demonstration coolies were employed' 
to demonstrate line planting of sugarClUl6 a.s well as improved methods of jaggery 
manufacture in the Vizagap~tam distriet. Demoustration plots of Java 247 were 
established on ryots' lands in three new centres in the Vizagapatam distri(,t and in 
five new centres in the Chicacole and Berhampur taluks of the Ganjam district. 
In the Aska tal uk, there has beeJl. a large increase in the area introduced under 
Java and Barbados varieties, and 8S a result of this, there has been a considerablll 
extension in the cane arf'a amonntingto 80 acres, grown by tbe Aska Sugar' 
!<'actory. A~I these centres will be used this year for supplying setts for planting. 
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to those who require them. . Close on one lakh of setts ofthese varieties have been 
distributed from the a~ricnltural stations of this circle, over 90 per cent of these 
being Java 247, whicn is very disease-resistant and adaptable to different soil 
conditions. 

119. In the III Circle, trials of new varieties of cane have been carried out at 
Hospet and Kampli in the lIellary district and at Cumbum in the Kurnool distriot. 
None of these varieties have been found to be better than the local cant', but as 
the season was very adverse, further trials are again being made this year. A 
number of demonstrations were carried out in the Hospet taluk: with improved 
methods of making jaggery, bllt the difficulty experienced here is that jnggery 
making is usually done bya professional. class coming from Hydtlrabad and not 
by the owners of the crops themselves. It is very difficult, therefore, to introduce 
new methods to pE'ople who are not materially interested in the crop. There has 
been a considerable increase in the area under improved varieties of caue iu tracts 
ont.~ide the Cuddalore taluk of the IV Circle. The area nnder these varieties has 
risen from 39 to 116 acres. Much of this extension is due to ryots obtaining 
aeed from crops of others who had grown them in the previous year. The depart
ment was responsible, however, for the distribution of a l"kh and a qnarter sette. 
Trench planting of cane has been successfully demonstrated near Gudiyattam in the 
North Arcot district and 80 acres were planted under this system in the. neigh
bourhood of the demonstration farm there. The Sindewahifurnace is becoming 
popular as a rellult of demonstmtion and assistance was given in the erection of 34 
of these furnaces. In the VII Circle, the department still keeps an eye on the work 
of cane improvement in the South Kanara disti'icit. Praotically' the wholEl. of the 
crop here as well as the present methods of dealing with it are the resnlt of 
demonstration' work by the department and this has now beoome the ordinary 
local practice. Two new varieties, viz., Fiji B and Java Hebbal, show great 
promise and all the available setts have been distribnted on seed farm conditions 
~hiB year .. In' the VIII Circle, over 30 new furoaces on the Sindewahi model are 
now in use chiefly in th" cane a.reas round Singanallilr, and these are becoming 
extremely popul~ as they are so economical of fuel. . 

120. Ootto1l.-In the I Circle, several crops of Cambodia cotton were grown 
by ryots under the careful !upervision of the demonstrators of this department, so 
that the cultivation of this crop should be based on sound lines before any extended 
distribution of Beed was contemplated. The failure of the season last year seriously 
checked the progress of our cotton wurk. in the" Northerns" and "Westerns" 
areas. In spite of this, however, it was possible. to arrange for the distribution 
of 1:l0,OOO lb. of H. 25 seed in the Bellary district both to seed unions and privata 
growers, which was. sufficient for Bowing • some 13,000 aores. 'I'hough this is a 
very small increase over last year's area, it is most encouraging, considering how 
poor werE> the season prospects in 1921-22 in this Circle, and even this area would 
not have been possible if permiSSion had not.been granted to sell this Beed on 
credit: so great was the poverty of the ryot thronghout the traot. In the Kurnool 
district, the season was not at all favourable to the cotton crop, which is shown by the 
fact that the area sown in the tract is only 50 per cent of the,normal. Most of the 
sowings were very late and mll.ny people were afraid to sow the seed .of N. 140 
which the department ate issuing as they feared that this might prove too late in 
maturing in such a late Beason. As II> matter of fact, this cotton has yielded very 
much better than t.he local mixture and its popularity seems now to be established. 
In all. some 8,500 acres were sown with this strain, most of it by seed unions who 
had managE'd to get their prllvious supply of Beed mixed. In the VI Circle, the 
area under departmental seed farm was a little over 200 acres. The greater portion 
of.this seed has been sold to seed UDions, several of which are now working satis
factorily and which last year sold Bufficient Beed to BOW over 44,335 acres. 

All these seed uDions in the past had been encouraged by a. small bonuB ~hich 
was paid Rccording to the amount of Beed sold by each. Opportunity was taken 
of the distribution of these bonus amounts to bold a large scale demonstration. at . , 

o 
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the Kiiilpatti agricultural station, and improved implements were shown at work, 
lantern lectures were given at night and catering and othel' arrangement8 were 
made for the comfort of visitors. This year, M.R.By. R. Appaswami Nayudu 
Garn, lI.L.o" Zamindar of Illavarasaneudal, presided over t.he event. There haa 
been a slight increase in the a.rea brought nnder drill cultiTRtion and it is quite 
encouraging to note that the bulk of the area oultivated in this way has belln done 
by the farmers without any d&partmental aasist&nlll!. • 

121. Pnlichai cotton again made its appearanoe thi8 year, but as f&r aa cau be 
asoertained iu most cases the sowing of this variety was unintentional.- In places 
l&rge areas bad to be re-sown and people bad to nse what Beed they oOllld obtain. 
It is gratifying to note that the cotton dealers in Tuticorin have at last realized 
that it is to their advantage as well aa to the advantage of the growers to grow 
pure Karunganni. Many a cotton dealer had his fingers burnt by paying too high 
a price for kapaa in the belief that this would give him a reasonable ginning 
outturn, and when, he ginned his kapaB, it was found that it consisted almost 
entirely of Up pam and ginned at nearly 25 to 26 per cent j whereas Karnnganni will 
gin at 32 and 33. Such losse8 must make the dealer careful a8 to what price he. 
can pay for kap4S. As long a~ a mixture of Uppam and Karunganni is gl'Own, he 
cannot pay the fnll market value a~ he would if pure K&runganni were grown. In 
this way, prodUcers themselves are bound to lose money" on this crop. The 
Tuticorin Cotton Dealers Association has, therefore" gone in for a widespread 
propaganda advocating the sowing of pure Karunganni. 

122. In tbe VIII Circlethia year, an area of 485 acres of Cambodia cotton was 
grown on Beed farm conditionsror·the department by ryota of the Avanashi taluk. 
All this crop was' grown on garden lands. This area represents the cotton 'crop of 
93 ryots in 14 different villages. A new strain, No. 15, wa~ grown on 50 acres of 
this area a.nd is likely to bec.:nnevery popular not only as a heavier crop but as a 
ootton of aoperior quality. Althongh neol'ly 270,000 lb. of seed was stocked for 
sale, only a little over 100,000 lb. was sold for Beed pnrposes, as it ~as found that 
they had to compete with the seed merchants iu the district who Bold their seed on 
lower rates than that of the d/lpartmental Bt-ed. In addition to this work, Bome 
4Q,000 lb. of Karunganni seed was imported from the Tinnevelly tract for sale 
distribution in the Coimbatore district and it is gratifying to note that Karunganni 
00tton is now fairly established here and is regnlarly quoted in the weekly market 
reports. The work of cotton improvement in the VI Circle is now self-supporting 
and a gain of abont Rs. 4,000 is JIlade on an expellditure of Rs. 12,000. In the 
VIII Circl~, on account of the ~argA quantity of the seed which was left over at the 
end o~ the season; there was a slight loss of Rs. 2,400 oVE-r a net expenditure of 
over a lakh: In the III Circle, there .was II. slight loss of Rs. 370 over an expen
ditnre of a little over Rs. 111,000. Taking the whole work of cotton improvement 
in the Presidency, it has this year more than paid for itself. 

123. Pal/dy-Varietie8.-0ver 54 tons of selected strains of paddy seed were 
-distributed durin~ the yea.r by the department from tIle seed available at agricultural 
stations and seed farms. The major portion of this seed was diRtributed in the 
IV and V Circles. This quantity is sufficient to transplant over 6,700 acres of wet 
land. At first sight, this may appear insignificant considering that there are over 
11 million acres under rice in the Madra", Pres~dency, but it must be remembered 
that this work has been going on for several years and that now a very large 
proportion of the crop9 raised from this seed is reserved for seed purposes and 
that each acre of land grown with such seed may be estimated to supply seed 
sufficient to sow some 120 acres. As an example of how a new strain spreads, it 
ma.y be mentioned that two years ago strain No. 24 was testeg on ryots' lands by 
the Deputy nirector of Agriculture, VIII Circle, near Er~e, and so succes'slul 
did this trial prove to be that very large areaa under the Kabngarayan channelarfl 
now-grown with this strain. Similar extensions are reported where this variety haa 
been tested in the Attut' talnk of the Salem district, in the Trichinopoly talnk 
.of the Tric)hlnopoly district, and along the Amaravati valley in the Coimba~or" 
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4istriet. It is impossible to keep track: of the rate at whioh selected strains of 
lead spread, but this gives some indication of the possibilities of the improve
ments possible in improving the varieties of rice now grown in thit! Presidency. 

124. (}rP811 ma1lIlre,.-The work of popnlarizing the use of green manures 
grown on wet land after the harvest of paddy still occupies a'prominent place in the 
~istrict work of this department. This work. however, has its ups, and downs. 
The cultivation of dhaincha (SeBba1lia aculeata) as a green manure orop 'has received 
.a serions check in the IV, V and VIII Circles. The reason for this is that the rainy 
lIMson last, year was very early~nd all the dhaincha crops grown were ploughed in 
before they had set seed. The consequence was that, w,hen the time came to grow 
such crops in the following season, seed was not available and we had once 
oagain to indent on 'the Bengal Presidency for a supply of seed at a very high Q,Ost, 
In the GOdivari and Kistna deltas, dhaincha as Ii green manure orop is finding 
favour with the agricultural popUlation and it is replacing Teegapesalu and Sunn
hemp. Now our Ilttention has been concentrated on experiments to see how far 
it is possible t.o raise this seed on dry lands. If this prQ,ves to be profitable, it will 
1I01ve our difficulties in regard to seed 'Eupply. Last year, 80me 16,0011 lb. of 
ilhainoha seed was sold to the public for growing green manure crops. 

125. The practice of growing kQZifiji (Tephro.ia purpurea) as a green manure 
-crop is becoming inoreasingly popular, and the department is responsible for 
eelliug last year some 144,000 lb. of seed sufficient ,to sow some 16,uOO acres of 
land. '£his, however, by no means limits the area grown with this green manure 
;crop. The oultivation of koli1lji is becomiug a regular agricultural practice in 
those parts of the Canvery delta where the soil eonditions permit it to -be grown. 
The Deputy Director of Agriculture, V Circle, estim~tes that some 300,000 lb. of 
.kolillji sf'ed' was oollected in the Vedaranniyam tract of the Tanjore distriot. Over 
two-thirds of this quantity were privately sold, either to co-operative societies or 
to landholders or dealers. But Ii major portion of this was utilized in the Cauvery 
~elta by the ryots for growing their green manure crops. Similarly in the Periyar 

. area, cultivatiou with kolillji. gt'een manure is now ail. established practice and a 
n:.ajor portion of this seed is supplied by private dealers who purchase it in the. 
zamindari areas a.t the foot of the ghats in the Tinnevelly and Riimnad districts. 

, 126. It is Bome nine years ago since the Agricultural Department first 
,demonstratAd the use of kolillji as a green manure crop under the ayacuts of the 
Bhavani river. I reoently had the opportunity of inspecting this area and was very 
gratifil'd to see that extensive stretobes of this ayacut are now grown with kolin}i 
for green manure. It is also gratifying to note that in this area private snter
prise la.qt year oompeted with the department to supply seed and it is anticipated 
that in the future this work can be left to private enterprise which will enable our 
district staff to take up fresh fields of work. 

127. Some 12,000 lb. of sunn-hemp has also beeu distributed this year by 
the Agricultural Department for growing as a green manure crop. 

, 128. In the Planting districts also, the use of green dressings and cover 
.erops is beooming established as a regular practice, as a result of the'operations of 
the department, and replacing the more general system of clean weeding which 
leads to 10SB of soil by erosion in these rain soaked areas dnring the monsoon. 
Thollsands of acres of rubber are now under Tephrosia candida, while in the tea 
~states various species of Crotl.l6al·ia, DBsmodium, and Oas8ia, and selected weeds 
likeOllIalis corniculata have been found oseful to pre'f'ent loss of. soil: The 
sY"tematic use of leguminous trees like Eryfhtina and L8'lUJaena as secondary shade 
and to au pply 'greeu manure is being adopted on ooffee estates and the possibilities 
~f growing green manure crops on waste lauds are also under inv~stigation. 

129. Other mlUlure8.-The necessity for utilizing the availahle ooncentrated 
manures for rioe cultivation is being forced upon the oountry and the results of the 
-experimental work on our agrioultural stations, as well as the soil surveys which 
have been made by the Governmen~ Agricultural Chemist, indicate that the ohief 



requirements of our wet land areas are phosphates and nitrogen. This is especially 
the case on old established wet lands where, as one would expect, the phosphates 
in. the soil are usually defioient. The basis of most of our manurial propaganda is 
this shortage of phosphate. One of our main difficulties "in popularizing t h~se 
concentrated manures which contain phospbattts is that (1) these seldom bring 
more than 50 to 100 per cent profit on the money invested on their purchase, 
and (2) when phosphatic manures are applied to rice lands, only a portion bt'comes 
available to the crop in the first year of application. As a result of research 
work carried out at the agricultural I!tations and by the Government Agrioultural 
Chemist at Coimbatore, it has been ascertained that phosphatic manures such ail 
bone-meal aI!d Trichinopoly phosphate become mnch more readily available when 
appliedincolljunction with organio, manures like green manure and oil cakes, 
and' a large portion of ollr demonstration work in manures haa been concentrated 
on popularizing the use of such phosphatic manures applied iu conjllnctiol\ wit,h 
organic manures. 

,130. The farmer naturally likes to see a very marked increase in the yield· 
on the application of manures and it is unfortunate that his education is so limited 
that in many cases he is unable to ,work out the profit and loss from thei? use, 
and ItS the firat, step of our demonstration; it has often been necessary to arl1"ooate
the use of more expensive manures such 8S fish guano in order that, the farmers 
may themselves Bee that these concentrated manures are CApable of giving 
improved and greatly increased yield. Considerable progrE'ss in the·uRe of such, 
manures has, however, been Plade both in the Godavari anll Kistna deltas and in 
the Cauvery delta. Many other difficulties in popularizing these manures are 
expel'ienced, especially in j;he south, where such large areas are farmed by the agents 
of· absentee landlords. A manure mixture based largely on the results of our 
experiments at Manganallur, has been popular. Our greatest success, however, has 
been not on the Tanjore delta proper but in the Lalgudi taluk of the Trichinopolv 
district, and in the Tanjore talJIk of the Tanjore district, at the head of 
the delta. Here iii much larger portion of the area is .directly farmed by the 
owner ryot and it is this cl8ss of farmers who really appreciate the use of such 
manures. The work done in this direction ill really appreciated aud the results 
are sound, Itlthoup:h for propaganda purposes .they may not be advertised 'ao' 

. well as when the better educated and larger land-holding classes adopt such 
improvements in their cultivation. . 

131. Ooco'flouis.-There has been a considerable awakening in the South Kanara 
district to the possibilities of coconut topes. When the coconut trees were 
once established, it was the practice to give no further attention to them. The
methods adopted at the KasRragod station; where a large increase in crops 
has re~uJted from after treatment, have led to considerable intereRt and 
imitation and the district staff stationed in this district have done all in their 
power to bring our improved methods to the notice of the cultivators. During it 
recent inspection of the coconut station at Kiisaragod, I had the opportunity of 
i"E.Hding the visitors' book. I noticed iu this .that several geutlolmen had pointed 
out that very few of our neighbours had adopted the methods which had bePD 
found so succpssful. I made a careful inquiry into the causes of this and dis
covered that wl]erever it had been' possible the tenants had willingly adopted the 
improvements which they could see yielding good results Ilt the station. In most 
of the gardens, however, the tenant is not in a position to alter his present 
methods. In most cases, the houses iu these gardens were rented out to one 
indi1"idual. the ground in the garden to another, and the 'lUJujrurt of the tree rented 
to a third person. I mention this to illustrate some of the difficulties which are. 
met with in carrying out demonstratiou work by our district staff. 

H2. Jml'letrwnt. •• -Three disc, 21 vitis, and 88 monsOOn ploughs were sold 
during tIle year mostly in the IV. VI and vrn Ciroles, and 'i Meston ploughs' 
sold in the VII Circle, All the iroD ploughs on hElnd and 39 drilling implemeIlt&. 
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were sold in the VI Circle, where a good demand exists fOI" suitable iron ploughs for 
use in the black cotton Boils. Eleven mhote bnckets were sold in the 1 Circle. A 
I08n of Re. 200 was sanctioned to a !'fat in the VI Circle for the purchase of & 

disD plough. 

133. Li'll8·S!ock.-It is, gratifying to note that the breeding bulls at the 
agricultural stations are becoming 'exceedingly popular~ as is demonstrated by 
,the fact that a snnstantial sum was collected for .service. The 'grant of a 
premium of Rs. 100 for the. s~cond yea\' waR made to the Honorary Secretary. 
Ramasamudralradu Panchayat Committee, Karkal, in the South, Kanara district. 

134. Poultry Sholll.-.The usual poultry show was held at Ootacamuild and 
the Central Farm won prizes for their exhibits. . . 

135. The Tiru,ppii,r Oattle Show.-This show was opened on the morning of 
the 10th June 1922 by the District Collector, and on the 12th the lIon'ble the 
Minister for Developmeuts distributed the prizes which had been won. The 
entril's in some of the classes at the, show were disappointing, especially the 
small ryots' section. There were some good animals in the fair and prices 
for a good pa.ir of working bullocks ranged from Re. 400 to Rs. 600. The 
Pattagar's cattle were, as usual, the best at the show and it was a pleasure ta se& 
his rows of cattle all with the same characteristic type and appearance. The 
animals were turned out in an excellent show- condition and would have done 
credit to any stock breeder in England. 

The Agricultural Department conducted an exhibition at this shgw for the 
benefit of the visitors. Different varieties of improved cotton, paddy, ragi, and 
green manure seeds were shown and were on sale.. Bulletins, leafletH, eta., 
published by tbe department were also displayed and were on sale. Improved 
agricultural implements were' exhibited, each being labelled to show its use 
aud price. In a field near the show, demonstrations were given with Yitis aud 
Victory plonghs and their advantages explained. A model Sindewahi furnae& 
was set up and officers on duty explained its advantagE's and how it economized 
fuel. Demonstrations were also given of the best methods of preserving cattle 
manure so as not to waBt~ the urine, Model shedlil ,were ereoted with bullocks 
actually tied in them, while samples of the manure to be obtained were there for 
inspection. Both the Entomologist and the Mycologist had exhibitions, the former 
of insects which damage Cambodia cotton and other crops, and the latter offungoid 
diseases of various Barts with descriptions of how to deal with them. In the 
evening, leotures illustrated by lantern slides were delivered by officers of the
department. 'l'he first lecture was given by' the Entomological Section and dealt 
with cotton insects, the necessity for, and the benefits which have accrned from, the 
introduction of the Pest Act. The second lecture was by the Mycological Section 
and dealt with crop diseases and their remedies, and'the third lecture dealt with 
improved agricultural methods Bucb as the economio seed rate, single planting of 
paddy, the use of green dressings, drill Bowing, inter·cultivation, improved 
implements, and methods of improving the cattle. 

A. complete exhibition of the silk industry from tIle silk·worm seed oo-th& 
woven cloth, with worms in all stages and practioal silk reeling going on, was alae. 
gi ven by the Government Sericultural Expert. A. special lectnre on ootton pests. 
W!I.B given. . 

A. great deal ,of interest waS taken in the department's exhibition at whioh 
officers were constantly present to explain things, and the lantern lectnres were
well attended. 

186. MiBoellal'l80U8.-The Deputy Direotor of Agriculture, II Circle, inspected 
the lands of the Kavali Agricultural Criminal Settlement in the AttnI' swamp of 
the Nellore district and oame to the"oonclusion that owing to defective drainage. 
the probability of improving and reclaiming these lands was difficult, if not 
impossible. He has advised the manager of the settlement to try dhaincha for 
green manure. The same Deputy Director also ,inspeoted the Stuartpuram 

7 
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settlement in connexion with the supply of farm-yard manure for the additional 
land to be brought under cultivation and the purchase of small cheap cattle for 
the purpose. 

V.-AGRICULTURALENGINEERING. 

137. The main work of the Agricultural Engineering Section during the 
year related to the supervision of all machinery and iutallations and departmental 
oonstruction and repairs on the estate. The instruction of the students oontinued 
to be.in the direot charge of the Lecturer in Engineering. Work in the work
shops was handicapped for want of timber. J<'inal plans and estimates for the 
new office and workshops are not yet ready. 

138. The motor lorry was doing good work and found to be extremely nseful 
on the estate .. It was sent to Guntilr in February 1922 to serve for military 
transport a.nd was returned to Coimbatore only in June 1922. 

139. The Government Agricultural Engineer carried out trials with the 
Ramachandra plough. None of the officers who attended the trials gave a 
favourable opinion of this plough. The Government Agricultural Engineer made 
a plough himself whlch he is trying to improve further before testing it against 
other patterns of plough. 

140. Motor ploughing.-No'ne of the tractors owned by the department have 
been found to be of much use. They are too light and too low-powered and they 
are not strong enough for deep ploughing. Consequently, breakdowns are frequent. 
The ~'Fordsons" are, besides, ~much too extravagant of fuel and oil. They 
are als.o dangerous as they are apt to kic~ up wh~n the plough sticks. Owing 
to thell' low power, they can do the ploughmg reqllll'ed'of them only on the low 
gear and thls causes the engine to heat. The Fordsou at the Central Farm, 
Coimbatore, ploughed 14'21 acres of black cotton soil and that at Koilpatti 
ploughed 16! acres. The cost per acre, exclusive of interest and depreciation, 
came to Rs. 16-6-3 at the former and Rs. 14-15-0 at the latter. Arrangements 
are being made to sell theRe tractors. The /Austin was hur8 dB eom6at throughout 
the year. . The Austin Motor Company, Birmingham, undertook to replace the 
broken differential free of cost, but spare parts were not obtained till afwr the 
close of the year. The Cleveland tractor ploughed SIt acres in two villages 
near the Central Farm. The trials cannot be said to have been successful as ,the 
mere cost of fuel and oil per acre at these trials amountsd to Rs. 8-2-10 in one 
case and Rs. 11 in another. The tractor was used to harvest 23 acres uuder 
cholam and the running expenses were R8. 2-11-0 per acra. 

141. Mr. R. C. Wood attended the tractor trials at Shrawardine near 
Shrewsbury in September1921 and submitted a report on thllm. His report 
shows that no adequate. structural alterations in tractors have since been made 
which will render them more suitable for Indian conditions. The subject of 
motor traetor cultivation came up before the Board of Agriculture this year. 

142. The trials made with motor tractors have not been altogether successful. 
The main use of cultivation by power is the eradication of deep.rooted weeds in 
black cotton soils. This necessitates the land being ploughed deeply when it is 
in as dry a condition as possible, and the period .when such ploughing is possible 
'Coincides with the hottest parts of the. year. None of the tractors which have so 
far been tried are sufficiently powerful to draw the plough except on low gear. 
This necessitates the engine being continually run at a high speed. What with 
this aud the heat lI.adiated from the ground, it is difficult to keep the engine 
sufficiently cool for continuous running. This is naturally a severe strain OD. the 
tractors and none of those 80 far tried have satisfaetorily come through the rather 
exacting conditions which are required of them. Tractor trials, therefore, for 
preliminary cultivation have been held in abeyance until more suitable types of 
engines are evolved. This has enabled our Agricultural Engineer to devote more 
time to his legitimate duties of investigating the possibilities of improving the 
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jndigenoQs implements for cultivation. He is at present investigating 'modifi
cations of our country plougb and tbe various improvements suggested for seed 
drill and inter-cultivation implements. 

VI.-PUBLICATION AND SUPPLY OF INFORMATION. 

143 . .A Handbook of SO'TM Bouth I .. dia-n GraS868 byM.R.Ry.Rai Bahadur 
. K. Ranga Acbariyar 4vargal, Government Lecturing and Systematic Botanist. 
was published during tbe year, wbile a second, revised and enlarged edition of 
his Manual of Elementary Botany for India was also brought out, for which he 
was granted an honorarium of Rs.750.. 

144. Particnlars of the leaflets and bulletins issued by the department dnring 
tbe year are shown in the BubjoiQed stAtement :-

Number. 

Leaflet No. 
18. 

Leaflet No. 
1 •• 

Leaflet No. 
16. 

LeaBet No. 
16. 

Leafl.t 110. 
U. 

Subjeot. 

The pre.BD' Ita_ of the Mul. 
berrT Silk-worm IndD.try of 
the Mad,... PreaideDoy and ita 
po •• ible improvement.. 

P ... pared by 

X.a.Ry. E. T, AobaryaAvarg.l. 
SenGal &oral Ezpert;. 

Note OD. the _'blOOD Plougb "'III,R.RY, ':1', VeDkatappayya 
Chetti Gartt, 110 ~ot of ltarka.
par, Kunoo) distriot. 

COOODut 8&em-bleedi,.g DiaeaN •. :U.R.Ry. S. Snndararaul.nAy .... _ 
I gal, Go't'ernlOfiot Myoologiat. 

Note OD Hildew rn Grapee and i Do. 
holt to ,-pP$vent i~ 

Priokly-pear .. I'odder •.• • .. II M.oR.Mr. P. H. '&am .. Iloddi 
Sara, Deputy Direot.or of 

-,_ _ _ _,: Agrioulture, In Circle. 
BuUetin No. Th. lIuk»mologiat'. Crop Put I' M.RoB,.. T. V. Ramakri.bua. 

80. Calend&r for the lfadJ'Q Pre- ArJar .AYUfiCRl. Teaching and 

, 
Bulletin No. 

81, 

Bulletin No. 
8B. 

'Bulletin No. 
88. 

lideufty. t SYltematio Aeaiatullt to the 
, . Govel'llment Jilntomologi8t.-

lilrd.' I'ri81ldl land :roeB of the, 1:1'&.1£1' P. Su.ainat·bu, Aam.to! 
.Fanntq', I ant ~ th~ Go",wnlDenD "uta-

, . molog-Ilt. 
A. Nokt on -Caaua.rina Pl&utatiODI 1I.8.By. G.' 'Jogi Raja. Fum' 

in the VoagaT'atam dittriot. . Maunge-r, Sama.lkota. . 
A Soil Sarvey of tbe GMivvi Dr. koland. V. Norris. Got'flm. 

Delta., mBn' .grioultural Chemiat, 
)I'.R.Ry. B. Viawan .. tba Garll, 
Alliiatant ChE'milt, and M.R.Ry .. 
S. K..w.m.tb" AyyD.f', AuilltMnfo 
to the GovBrDlll8Dt Agi iaul
tural Chemist. 

Tel1lg11 ••. 

( Zaglilh 
I Tamil 

'" Talaga 
I Malay"1am 
lit .......... 

Tamil ... 

Englilb ... 

_ Do.' ..• 

Do. 

Do. 

..,I , 

I 

Nnmber of 
oopi~. 

3,600. 

1,600 
10,100 
.,100 
'.100 
a,S()() 
1,000 

2,600 

1.500 

500 

. 
¥.lC) 

145. The Villagers' Calendar for 191H-22 was, &8 usual, printed in Englisb, 
'famil, Telugu, Malayalam and Kanaresc, the total number of copies in all the 
languages being 107,400. These were distributed by the Publicity ·Officer. 
Madras, as heretofore. . 

146. The Library Catalogue of Bulletins, Pamphlets and Reports under 
subjeots, corrected up to December 1918, and a supplemental Catalogue of Books 
reoeived in the Library at Coimbatore up to the Slst December 1921, were also 
printed during the year. 

147. Realizing the necessity for advertising the operations ofthe department 
a monthly digest thereof prepared by an officer of tbe department is being pub: 
lished by the Publicity Officer, Madras, with effect from January 1922, _ 

VII,-STATISTICS. 

148. My Statistical Assistant inspected the statistical record8 in the taluk 
offices at Karur, Erode and Tiruchengodu in April 1921. It is not possible for 
him to do much work of ~his kind and the condition of these records is bound to 
deteriorate more and more as my proposals for au inspectiug staff of four officers 
have not been sanotioned by Government. 

S 
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149. The nsual foreoasts on the important food and industrial orops WE're 
issued during the year. The fact that there is an increasing demand for onf fore
casts not -only from this. Presidency but also from other' 'Presidenoies, shows the 
growing reliance placed by the tradll on them. 

1bO. Government sanctioned the isaue of a fifth forecast au c()tton in April. 
This was accordingly published fot' the first time in April 1922. 

151. The weekly returns of raw cotton received at mills and presses were, as 
usual, published. The value of these statistios has been repeatedly aoknowledged 

. by the trade. It is interesting to note that our returns a.re fairly oomplete though. 
the 'oorresponding all. India returns were abolished on the ground tha.t thfl returns 
from other Provinces were found incomplete. 

152. The transfer of agrioultural atatistics referred to in previous adminis
tration reports was given effect to on 1st J nne 1\122. Weekly season reports and 
statistics of rl'tail prices were also transferred from the Board of Revenue on the 
same date in accordance with the recommendations of the oommittee on the 
improvement of the statistics of prices. 

153. Orders have not been received on' the report of the committee 
appointed in 1920 to suggest improvements in the 'method of recording and 
publishing rail-borne statistics. . 

• 
VIII.-MIl;30ELLANEOUS-ACCOUNT8. 

154: The expenditure and receipts. for the Yflar under report and the 
,correspollding figures for the previous year are givon below:-

1920-21. 1931-ia. 

M. 118; 
Expenditure ... . .. . .. ... 12,92,471 13,86,005 
Receipts ... . " ... 8,42,026 8,64,494 --
Net expenditnre , .9,50,445 10,21,511 

---
1b5. The figures for 1921':'22 are taken from the final accounts for March 

1922 furnished by the Aooountant·General.' The cost of acquisition of lapd for 
-opening a Paddy-breeding Station at Aduturai an,l a Cotton-breeding Station at 
Coimbatore accoullted for the Lacrease in expenditure. 

156. The increase in receipts was mniJ!ly under "Agricultural Stations" and 
c. Sale of Cotton Lint and Seeds." 

I have the honour to be, 
Sir. 

Your most obedient serva.nt, 

H. C. SAMPSON, 
Ogioiatimg /{irector of .Agriculture. 
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APPENDIX A. 

.d.-a .... d.r mao.. crop. in """II D-gMc .. lt .. r!'1 dHtiBion (a_ag. of fi"" yea,. endi,,!! 1920-21) • 
• 

(J'igurea in thollAnd. of 8orea, Le., 000 being o~itGed.) 

Crop. 

Rtee (0'11111 ,ati'l1.) 
Cbolftm (Borg,""" ""'gar.) ••. 
Cumbu CPt''''''.'''''''' 'Y"Aoide..".,) 
Ragi (lie .... ,,"" comcaftCl) ... 
Kona (SdClrtCl ttalicG) 
Other oereal. 
PttJle8 .. . •• 
Gingel1y (8.,~ ,,,die,,,,,) 
Groundnut (.drach .. hWogtl!a) 
COCODut (OOCOI tKICi!et'4) , •• 
Oastm' (Rici"", com,,"",w) 
Chillies (OIlP.ncUfA, .p.) .. . 
Pepper (P,ppp ,.."..."..) ... • •• 
Sugarcane (Saechonma oQicttla,,,",) 
CottoD (Go".y";..."., .".) '" '" 
Indigo (Iftcligqf .... tS"ctor"l 
TobROOO (Nicotia."a t.cJbaC1Lm) 
Areoauu. (.d .. ,oa. couch.) 
Plantame (lI ..... lHJpiM.um) 
(It her oropll 

Total ._--

.1 
·1 
: I 
I . i 
I 

.. 

.. 

-
~.523 1,308 

RID 1,064 
21\8 888 
879 111J I ... 
888 642 
636 388 
876 ... 

... ... 

... ... 128 

... U6 ... ... 
47 ... 1408 ... 96 

... 66 ... . .. 
... 

780 460 

6,969 .,966 

! 81<6 1,M3 1,405 
S,081 I 161 291 

3!18 i 487 864 
226 - 188 

1,166 
27D 386 SliD 
7" 199 100 .. , ... 64 
364 691 1118 

... 
199 ... . . ... ... 

... .. ... 
1,118 ... 66 

66 ... ... ... ... ... .. . ... ... - - 199 

7,846 .,686 8,088 

-- -_._-

1,036 1,472 298 
641 699 
481 815 
36'1 617 

570 88 886 
366 72 840 
112 66 
82 187 

S81 

71 

'~~20 I sal 

.. . 87 
I 881 

48 
864 ·848 848 

4,618 1,408 4,190 

----~-----
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DEVEf,OPMENT DEPARTMENT 

G.O. No: 366, 10th March 1925 
. . . . 

Adminiotll'tion Report-CJnohona Depa.rtment, 1928-24;,R.eviewed. 

RBAD-the follewing paper :-

. . 
Letter from A.. WILlON, Esq., lit .... , B"O~, Deputy Direotor of Agrioulture'&nohona), to taG 

Seoretery to Government, .Development Department, dated Ootaoamund, the 12th , • 
. , Felil"Ullry 1925, No.7. ' .. • 

, I have"the honour'" forwJlni" herewith a' oopy of the Administration Report"of 
tbi. departJueut for 1928-24. aid. tq state that a copy oftha same 'lith the necessa.ry 
enclosures has been 8errt,~ to ~he' Superinteqd:nt, Government Press, Madrasr for 
printing the required number Of coplellJ. 

E·~ • 
NCLI!SUREB. 

... i' 
ADMINISTRArION REPORT OF THE GOVERN"MENT. C1N"CHON"A 

. ';15,~~~~"&}i;r .. .f~I!. ~~~a.2~. 
GBNIIRAI, 'RBMAlI,KS. - . 

In recent years emphasis has been laid on the necessity of increising the supplies 
of Indian grown oinoholl1l':&,rk for the quantity on the Madras Government Planta
tions is strictly lilllit!"d and there. i~ little prospe<;t .of the Malaria problam ~eing 
resol~tely tackled U!ltl~ large~.<juantltles of oheap qumme are. at hand. Unlike ~any 
plantmg products lt 18 wellmgn..hopeless to expect the clUcl:\O~a tree to' vleld a, 
remunerative rl)turn eave on very high grade land and while oritici!!lll is often"levied 
againet the policy of grow ing the State req uirementa of bark: on State plantation it is 
forgotten that few planters in these days oare to risk their oapital in cultivating suoh 
an exacting plant as 'linchona when tea, coffee and similllA' plante can be growIl with 
certain promise of a retura. Now cheap quinine-which· is Gf paramount necessity in 

. India-~mplies ch~p b~k from whioh to ex.trllut the alkaloid and chesp b~rk can onlY' 
be obtamed by oultlvatlng large and extensive areas. To those who are Interested in, 
the problem of checking India's grea~t scourge-Malaria-it must come of" 
interest to learn th!l.t. the question of openmg large plantations of cinchona in th~ 
Amimalai Bills reoeived the active support of a speoial oommittee at Delhi. The 
area was visited ))y His Excellenay Lord Willi~gdon in December 192~ and in the 
following February, Sir Arthu~ Knapp, the ME'mber of Council. iIl' cliarge of 
Cinchona, mad}'a, detailed inspection of the ground, when opportunity was taken to 
explain the met~od of inaugurati!lg the proposed. plan~ti0n.. The acreage 01 the 
land 1tII10unts to ~2,OOO acres which when planted up WIll Yleld a large quantity of 

, quinin!! for Malaria propoganda, and in the next report it is hoped that a record of 
,. the 81'tual oo~mencement of plantj)lg will find a place. . . 

During the year ,only about 111akhs OfTU pees of bark was on offer from private' 
plaDt~tion8 and as ~ost of this came. 'I'l?m areas uprooted for the purpose of 
growmg tea, the OpeIlI~gof the new plantat4Dus referred to above cannot any longer 
be dtUayed. ' 
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• In South Indiathere is only one privateplantalion, ~amely, OJsi~alai, which is 
solely devot~d to cinchona growing but no.co~siderable stock ha,s yet been harvested. 
T~e area ~s\planted with. high grade seed and the bark which bas' so far· bee;' 
ilarvested is of very encouraging quality. As it has been represfDttld_that Govern
ment deliberately di8couraged the growing of cinchona bark,. it is as well to state 
that only in rece"nt years has bark been imported from Java when the supplies from -
private estates and the-relativelY sman area oftha Govertflllent plaI.1tation'hlJ;ve been 
insufficient for the Quinine Factory. During the' past SO years bark to the value of 
34 lakbs has be\')n purchased from. private- pla)1ters in South India" and for 20 years 
at least. payment has \jeen made at the r~te pre\i'ailin€Lin the Loudon' market with' a 

. bonus lor quality. The commanding position whi'ch java holds in the producti.on of, 
cinchona_bark is due to the suitability of the soil, rainfall, and perhaps more parti
cularly to the fact that that· Island holds large tracts of land at that elevation on 
which cinchona ledgeriana of high grade can' be grown witlvmarked success, In· 
South India however other than Anamalais there is no easily accessSe'land known 
to the writer which holds out any promiss,pf success which will challenge the results 
-of the Dutch,. f- • \ 

, ,..' , 

N otewortt\y in the year is tb~.succ~ss which the standardized preparation of 
cillchona febrifuge--to wh~h the natne " Malare1fe" has been giveu-:-has obtained. 
'Trials were made in various hospitals. in t.he -~.:e~dency. under tlie~olltrol ofthe 
,Surge?~-G~n~ral a~d (he report. of that officerfn~~te" that for . c,>~in forms of 

Malana, thIS drag IS mc;>st efficacIOUS. In sOl!le als'trlCts, so ~urprlsmgl:v good have 
'the results been tQat "Mall!rene" h~ all bu~ ,msted q~inine from-.pride qf placs. 
Efforts .re being directed to augment. the ~y:ctioq '" of "Malarene" which is 
fortunately obtainable frof!! cinchona ba.rk m9re ea~ily grown't}(a.p. the quinine 
yielding species--ledgeriana. -. ;'!' ~. • 

~. ~~ -
POINTS OF INTEREST 1N!fHE' HAR'S WORK. 

'# "-

(a)-Oinchona plantatio/1,8.-The rain faU on-Ute "G,2vernment plantations was. as 
follows:- '... • . .. 

Dodabetta 42'S6 in~s, Na~tfviftt1\mJ.2(}-04 inc'6e~ a'ndo·Hook.~1(}&22. 
Between D~dabetta and. :'Xaduvattam there is perhaps not more, than 16 Iilil'es in a 
;straight line but while the former recorded a rainfall overJ2 inches below the 
average, the 'precipitation at Naduvattam was.the highest for 14 years. ,Up to 

. OCtober tlie rain'all was 117 inches but in the succ~+g six montlis only some 
3 inches fell: This period of drought makes it neoossary to 'grow cinchona under 
.shade which is reduced by means of the pruning saw as th~ cinchona attains maturity • 
. Grevillia is the principal tree uRed for . shade but Al~8 Nepalensis is being experi
·mented with fon it grows excellently rat Naduvattam. As farasfunds are available, 
deep forking was done and on the areas of old grass land over 30,000~.shel baske~ 
9f cattle manure wer~ spread. Over 1,000 bags of ash from the factory furnaces 
were applied to_ block 1900 wpile on a portion of block 1918 where the trees are not 
too robust 'basic slag ,was lightly forked in. It is p~opo~d to continue experiments 
.in manuring. The amount harve8ted from' the plantations during the year was as 
follows:- .~" . 

" Dodabetta 39,468 lb. and Nadnattam 21~,2S9 lb. th~'prodttce of over 
..;.s6 acres, leaving an area under.a fpll compliment of cinch<,ma.ofl,397 acreS:. ks a 
,-check against the recorded number of acres, a tree count will be made audit cOllsi

-dered nl3cessary the entire area will be ,surveyed. The table below give~ tpe figures 
"shQwiDf'1le'area olthe pJaritations as at the beginning and the~d,9f the year.' 

.. ' " . . '), . - / 
\ 

Plantation. 
Acreage I Upr.ooted I~ " 

Division. on let In OJJ 3lat " 
April 1923, ' 19t.J-.24c. ,!laJeh 1924c •. 

" 

I , 
/ . .. { Dodabetta. 229'.0 13' 0 216' 0 i:lodabetta .. . . .. " ., .. 0..,' Kukal . . .. ... . . 17' 6 0- 6 17' 0 

,Naduvattam .. { Nadllvattam .~ .. .. 4:09'67 22'01 387'16 .. .. Hook&- .. 827'20. 00' 2 777'00 ... .. •• .. , . ---,-----" ---;::-m'2 ) ~ Total 1,4c83'o2 86-3 .. 
• 

4 

,.' 
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Qui .. iruJ FacJ"r!J.--Qn aocowft of short supplies of bark bnly foul' digest~rs out 
-of six were working and the protiucts were quinine sulphate 22,.!6 lb. quinine, 
bisul"hate 6,11115 lb., 'quinine hydrouhlbride 220 ~b.; q~inibe bi-,hydrochloride 240 lb., 
cinchona Febrifuge (.\lalarene:\ 17,432 lb. makmg III all, a total of '47,293 -lb. It 
was a new departure to make quinine bi-sulphate on a large soole and the salt 
produced WIlS of excelleut quality. The qdality of the barli used was of an average 
of S'S\1' per cent· quinine snlphate against 3·61 per cent in the pastyellr and tliis 
low figw'a malt!¥! the production of n pure .white salt a .mattElT of grellt difficulty. 
NecesslU'Y replacement... such as new enamelled boiling pans were erected in positio'\, 
aDd steps .weI'll taken to renew other' factory equipment wliich has deUjriorated. 
Towards the end of the year a fire oocurred i~ the grinlling room and this aecounted 
for a loss of.Bs. 2.605., Recommendations have heen made which when canied into 
effect will a8sist in mak.'log the factory more fire proof than it can be under pre~ent 
conditions. For the Hriijsh Empire Exhibition the Maniilanturing Chemist prepared 
~d intllrestilig series of quinine products. 

FinanciDlreaults.- The financial working of the department for the year can be 
guaged from the balance 'shee"-s1Jbmitted with the report' and oertified ~y \he 
Government Auditors, MesSFll. Fraser & Ross. AQ~urate detailed -oosting presen~ 
many difficulties in a chemical llWltory ~ut it; was felt -that the flat rate of oost of 
manufacture formerly ad,opted .far cinchona febrifuge of one rupee per' pound was too 
IQw and in the year two rupees P'lr pound h~ .been shown. This has assisted.in 
reducing the recorded co~ of llr6liuction of quinine slilphate whiGh-in the.year llV3S 
Rs.13·07. The profit for tb. yea"s.work~·was Rs. 2,52,519 which is very satia

. factory as it repl'~ents Ii: ,high~ pescelltage on . the turnover than last :year eYen 
though tbeprofit' of that. year was Rs. 3,a5,4'6. The fall in profit is due mainly to 
the fall in price in the market i'atAJ alld~S!I to a smaller quantity of quinine sulphate 
. sold. The Auditors' report atta.c\led ~EU'6tO is self-explanatory and no attempt need 
·be made here to refer to the pointp ral.sed by them. 

~ ... ... . 
8taJl.-. No me,mher. Qf the superior std was On leave during tb.e year, but 

varioul alteratioDII iellto be made after the retiremeut of Mr. 'E. Collius at the end of 
. " - • - • I I. 

last y~&r. To thll chl).r~ of the Naduvattam Cinchona Plantations Mr. W. H. P~ 
Collins was transferred from. J)odabetta Cinchona Plantation and in his placll 
Mr. I). M. Packiam Pillai was posted. Mr. C. Chinoaswaqli Nayudu was promoted 

.&S Head Overseer, Hooker division .. In the 'head 'office the post, of a storekeeper 
was abolished owing to retrenchment. 

OOTACAlIWND, 

Srd March 1925. 
• A. WILSON, 

Deput!/ Direc(or of. Agriculture, Oinchorur •. 
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• 
• APPENDIX A .• 

Tabl~showingt!te numfler oE aores of oinohona oultivation aooordiI).g ~o age of aoreage in th&>. 
GovernmentOinchond Plant'htions, the Nirgiris, 011 1st April 1924 . 

• 
. 

. 
Partioulars. 

• (Dodflbetta { 
.f!l ~ I division •• 

l~l' . ::. "C J:l • Totel •• 

"'~'" ~ Kn~ul divi-.{ 
8lOl! ~. 

Total •• 

Total .. 

Total .. 

Grand total -.. 

1 
I 

. . 
4 
bIl 
~ ... 
<> 

'" ... 
0 ., 
bIl 

<I 

-
0-- 6 
6--10 

11--16 
16 & over 

6--10 
U-16 

Plantations. 

I . 
G> '" • .., I "" Q) '" ..c:ll'l'" .,'" ., o£15 "'0"" .pC'! ... 
.~'" 0", C d~ • .S:s- ~ .... .s! .r-f.s~ 

",1'I1l "" "" ",c:'" ., ..... ;:.S ~ '" . ., ....... 
... -.. 

~~ .~ra~ ~ "";::;!l '" ~"" ... 
~~~ .. ~ 

<><-=:ii <>< .... o , 0", 

~~c: 0",", 

... "" k:O ,..~~ 

$8;'J 
Q) 0 j~ $ @;; .s:>" 

~ It ;l 8 ....... 
1
8C

1
8

.,c z ~o ~o ... z· .. ~ ",",0 

. 

Name of 
species of 

plants • 
• 

. 

. . . 
29'04 
76'47 

.. .. g./iO C Offioianalis •• 
96'01 I 

9'13 .. 9'13 i 
114'36 13 101'36 I 

229'00 .13 216'00 
-' ---------

17'60 '6 .. '9 _._. _._. ~_8_i . 
17'60 ' ·Ii... 17' I"~ 

140'00 --.. -- -.-.- 40:00 Led;er 
46'00 . . .. 146'00 Hybrid 
77'42 1'73.. .69'49,. AlulDs 

146'26 20'78 .. 131'67 

•. 409'a7 22'61 •. .387:16 

6--10 66' 60 12'00 .• ' 148'50 
0-- 6 1 606 '00 ~r <100--tfo 

11--16 .. j 
111 & over 266'76. .38'2 .•.. I 228'66 

-- -1·--

Ledge» 
Alums 
Hy~rid 

•. - 827'26 60'2 • '1'777'06 

•• 1:48:H2 -"S6-:-a -.-, l,3&7'2 

APPENDIX B. 

Nurseries . 

""~ Jl ai 
"'bIl I. t: 

~.,...,c: ]:3 0 

~.s ~:3 "a~ old 
<> 

l]~~~ 
0 .8 .., 

G> '" ..; "deeDed (;] 
~ ..... "'d'a 1>-,00 
Q) .. Q) .~ «I .... e> 
CIJ~..o~ ill .... 
...." 1'1 ...... ... ..... 0" ., 0"" " .... 
,~ ~'1 ... Q) c:~ 

.s:>$.,13 .,!'ia) <t 
8 ., ~ !;l 8 "as 3~ ~~C",", ~ .... ,<:l ., .... 

~ 

. . . . . . 
60,000 60,000 100,000-.. .. .. .. .. . , . .. .. . .. , ---
60,000 60,000 100,000 

.. . 
60,000 460,ollo 600,000 
6,000 " 6,000 
. . 60,000 60,000 

• -6~:000 ~~',;:o-I 66~·.OOO 
230,700 • 
200,000 

17,000 

230,700 
200,000 

17,000 

----- ----- -----
44'i,700 .. 447,700 

.662,700 fi60,OOO 1,112,700 

Statement showkg the details of sales and ifl8ues of faotory produots for the year 1923-24. 

Partioula.rs. UlDlD9' lD? 0 a hydro- bi.hydro- •. nc on!!. sui hate 

\

. Q ., I c· h I't ~ Quinine I Quinine \ Ci h I Quinine 
sulphate. febrIfuge; ohloride. ohloride. i . ~ark. Tiblets. 

LB. oz. LB. oz. LB. oz. LB. oz. LB. 'Oz. LB. oz . . . 
'Medical Stores Depot, Madras 1,000 0 668 0 120 0 60· a 

. .. .. . . .. 
Penitentiary Jail .. . .. .. .. .. 2,060 0 .. .. " .. .. 
Government Hospitals 

. 786 0 483 0 21 8 . 7 0 14 0 110 Ii· .. .. .. .. 
LOChI Fund l'ispeJlsaries . .. . . 872 0 416 8 16 0 .. 97 8 1 S 
Munioipal Dispensaries •• .. .. .. 520 8 178 " 7 8 .. 112 0 .. 
Medical ~tores llepot, Bombay .. .. 2,020 0 100 0 70 0 14812 260 0 .. 
Yervada Jail, Eo"mbay .. .. .. ,. 800 0" 

• .. .. .. .. .. 
.. JJurma . -" .. .. .. .. .. ., -1,000 0 .. .. .. . . 
Central Provinoes .. .. .. .. 1,000 0 300 0 16 0 . . .. .. 
United Provinces .. .. .. .. 1,960 8 2,491 14 4 a .. .. . . 

'Baluohistan .. .. .. .. .. 220 0 170 0 .. .. .. .. 
,Ali:pore.Jail .. .. .. .. .. .. 2,000 0 .. .. • .. . . 

lfld~fI $Iat, •• 
. 

• 
Hyderabad State .. .. .. .. .. 600 0 300, 0 .. .. .. " . 

697 12 • 600 0 • MySQre •• .-~ .. .. .~ .. .. .. .. .. 
Baroda .. .. .. .. .. .. 1,403 0 108 0 .. .. .. .~ . 
Travanool'e .. .. .. .. .. 1,000 0 .. .. .. .. 
Ooohin lob 0 

~ . 
'" .. .. . .. .. .. .. .. .. .. .. 

Gwalior .. .. . .. .. .. .. 2511 0 602 0 ... .. . . .. 
Coorg .. ... ..... ..~ " 80 0 102 '0 .. to' '. .. 
Bombay, Bo.TOda and Central Inelia Railway .• .. 73 ~ .. .. 0 .. 
Sales to Publio .. .. . . .. . . .. 280 0 .. .. .. .. 
• UnaBBigned .. .. ," .. . .. 66 0 18 6 0 8 .. 1 -8 1 8 

---.--------- ------- ----
Total .. 15,424 12 12,681 4 263 8 216 12 626 0 173 Ii· 

" . . 
• These represent 188U88 against claims for short dell very admitted by the Supermtendent 

:. 
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, , CINCHONA DEPARTMENT, OOTAOAMUND. 
~ . I, • 

BepM'I "" ,,,. _",tv 8b' .areA 1924. 

AsaRrl. 
BuilditlgB-FaetMy.-A .nm of Ro.' 00., h .. been written off on aooount of the portion 

deotroy.d by fire, aa eotimated by the Depnty Direotor, Cinohona D.partment. 
Machi""'1l-Faetory.-Similarly a snm of Ro. 1,808 being the depreciated value of th., 

grinding macbin81 destroyed haa al.o been written off. ' , 
Botb the •• figures hRve been debited cllieot to capital aOOl>unt and u<>tpaosed throngh, 

profit and 108. acoonnt., _ 
Plafltati(Jfl;.-The .. monutB spent on the plantations have been ,,\located-to blooks <lev.loped 

'lind hlooks in development 80cording to the partioul... furnished by the Snp.rintendents in 
oborge, and a valnation on '" bark basiS is .bown at the foot of each aooonnt for plUposes of' 
companion. ~ . 

In the ;,.... 1>1 Nadnvattam pl8ntatiooa, the Superintendent in hl. report On the working of 
1923-2t points out tbat blook No. 10198 haa been harve.ted, in 80 far that all t .. eo have been 
ont down to ground level; this block hae. been ooppioed. He eotimate. the b .. k on the tree' 
otomp. to be '60,229 lb. and on this estimate tbe bark yield on block No, 1898 io 89,568 ·lb. 
mort of tbe original estimate on which tbe plantation' wao v.ull.ed. The mortsge makes the 
original valuation 100 high 11y Rs, 12,763-8-11 and we have .hOWD tbis'ohortage in the balance 
.hoet ... a d.ferr.d revenue 10.. to ba written off over a period of yean. We ouggeot that it· 
.hould be written off over the next live yoars. Ao eaoh block io .BuaUy harvested any mortage 
or "" .... mould be t~ated in thio way, .0 tha\ no one year shoDld unduly gain ar loae by the 
mitotak .. of the original valu~a placed on the blow. 

Wo have written off no portion of this 1099 to the current year, ae no b .. k harvested this
year has been, t.ken into produotion, and 00 th~t the present 8nggested write-off o.er five yeare 
may be cono.d.red. 

-The fignre muat be brought into the aooonnt a. it is neoe .... 1 to reduce the value of the' 
plantation, but tbe aooollnta Bre ao framed that anything which reduoe. the • ..Jue of the plant
ation at the ... m. time '!lu.t ino .. aee the ooot of produotion of ba.rt bf the year unless treate.rea. 
we euggebt aboyc. 

-, Depreoia~;on at S pe •. oont on buildings and at 7 per o';n't on plant and machinery haa been 
oharged to the re.poc~ve aooounto by oredit to depreciation reserve accounto. 

We have written oft dep-.eoiation at the ~ate •• peoified agftinot each of a... following:-
Furnitur. at 7 per cent. , ' , 
I.ive-.took at 20 per cent. 
Carta and vehioles at 10 per cent. 

In the "l\IIe of live-stock, we have 81so written of! a sum of Rs.}IOO heing tbe value of bnlls, 
whioh died during tbe year less depreciation to end of laat year, 

We h" •• aeen the .took-ledger. and verified their balanoe. with the inv.ntori.o taken';" on 
3lot March 19,4 by the Superintendent. in charge of the plantation. for the plaut&tions, atorel 
stock and by the \.1ftUllfftoturing Chemist for the factory .. tores stook, bark and ohemicals' 
eto., lying at the factory, and by tbe Deputy Direotor, Cincbona Department, for paokmi 
materialo. All valuations are at cost. 

Laboratory eqaipmeut and loose tools balanoes repres.nt the .took on hand at Slat March 
1921, ... pet invontori •• taken on tbat dat.. ' 

Man"fa</ured pr.ducl. -were valned at ooat of produotion. The- total onttnro of, the
produot. are a. p.~ detail. helow :-

Q .... ,,~ ... '''lpha'-

Stock a. 01) 1st April 192:l •.• 
MRnufaotured during the year 

. -
Le..,-S.nt to Darber ehyeioian, 'rri.aodrnm, ?Q 

2lat J uly 19~a 011 acoolH\t of shOltage adllUt.
ted by Deputy Director • • . •• • 

¥aokets i .. ll.d to Hoperintend5nt, Dodab.tta. 
Shortages in bulk oon.ignment. received from 

l'bemiot at Uepnty Director'. Office ' • 

Carried forw&r.i •• 
• 

LB_ 0'. LB. os. 
• .22,777 2 
• • 22,496 1 

40 j) 

o 4* 
8S 8 

-----.-

45,273 8 

J28 12. 

45,149 &l' 
818. Dev.-I 
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Q";";", ..u,ma'-nt. 
!, Brought forward •. 

Le,_Coneignmenta to Penitentiary • •• • • 
Ooll8ignmenta in trlUlllit to l'eoit.entiary •• 

Stock at J)eputy Direotor'1 Offioe .. 011' 8l1t 
Marob:1 U:l4 •• - ._. . • • • • 

I 

Qui .... ,t "ydrocIJloritle- ' 
Stook Be on lat A{'ril 1928 • • .. •• 
Manufactured d urlDg the yeat..hut not dll8patohed 

to Head Office •• .• - .. • • 

•• at the laotory •• 
Stock at Deputy Direotor'8 

March 19201 •• 

'.Quin;..e biJIllMocllloride-
Stook .. on 1at April! 923 
Manufaotul-eJ «turiog the year 

Con.ignmeot.to Penitentiary 

'.Qui",." lIIIl"lIal. lablee-
Stook .. on lot April 1923 
Manufaotured duriog the year 

· . .. 
office .. on .. -
· . 

• • 

, 

.0 

· . 
Consignmenta to Penitentiary •• • •. 
OonsignmeJII:s in transit to Penitentiary 
LoBI due to dryage •• 

ExoeBl reported by Penitentiary 

. . 
Blat .. 

... 

.. , 

Stook at ,Deputy Direotor·. offioe' .' • • • 
Btook at Penitentiary dne to exce •• shown 88 on 

14lst Maroh 1924 • • .. · . .. • 

.Q ....... ne billulpha'_ 
Manufactured during the year •• .. 
Stook at Deputy Direotor's office 88 on 3 lot 

March 1924 .. • • •• 
.Quin .... lJisulphatB tahitI&-

Manufactured during the year •• .. 
• Stook at Deputy Direoto.·.. offioe 88 on Blat 

Maroh 1924 ." .. 
• • .()ifICAona febrifuge-
Stook a8 on 1st April 1923 • • .. 
Work in. progress. 1922-23 .... .. .. 
Manufac'tu~ during the year •• .. 

Carried forward .. 

.. 
15.141 0 
2.)00 0 

... 

220 0 

2,172 0 

2.892 " 
.. 

841 12 --.--

LB. os. 
45.149 ,61 

17'!41 0 ----

-

27,1198 66 

2,172 9 

220 0 

2.892 9 

101 0 
240 12 

841 12 

I 23~ 3 

----
2M II 

120 0 
80 O· 
0' 11 

200 11 

34 8 
. 0 4t 

---
84 12i 

34 8 

0 41 

84 1%t --
6.780 9 ----. 

6.780 " • 
125 0 -_._-

125 0 

7,94.5 15 
3,000 0 

14,088 0 

• • 25.333 16 
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LB.' 0 .. , "LB.: os. 
Brough' forward .. , .. 21i,Baa 11} 

, . 
. Leu-OonligomenlAl to PenitentiarJ'~ 

During the ye.... .. " .• • • 
Shortage iD tranllit • • • • 
Illued for Malarial teat· .. 
Stock at Deputy Director's olllce as on 31st 

Maroh 1924 •• 'of' " 

-{Jill.laona '!.b ... ]uge.tabl,l8-
Manufactured during the year •• 

Stook at Dep1lty Direotor's Offioe 88 on 31et 
Maroh 192~ . .. ' 

, Detail. of Blotlt at F .... tentiarg-
·Qt.mill' m/phattJ- , 

Stook.lon let April 1923.. • . .. 
Reoeipt. 'from the Cinohona Deparbnent 

• 

18,124 8 
? 8 

UO 

54 0 

.Lt .. ·-Issnee • • • • • • • • 13,309 12 
18mes for pioe paoketa . • • • • • • • 2,060 0 

. Uryage in ·breaking bulk .. • • .... 13 4 
Shortages aocepted by Del'uty Direotor, Cinohona. 41 12 

Stock aa on 31st ~aroh 1924 

. Qui";,,. hydrochloridiJ.-
Stock aa on let Apri11923 

L.N -laouoo 
Dryage in breaking bnlk •• 

Stock ae on Slot Mal'llh 1924 

. . 
• 
•• 

.. 
• -Qt.oi,' •• b,hydroM IorjdiJ.--
• Stook .1 ou let April 1923 •• 

Reoeipfll from the Cinchona Dopartment 

lMe--Illue. , . .,. 

Steok aa on 1st April \ 924 .. 
• Quilli", ....zphale tablel. -;: . 

Stock aa oD let April 1923 .• 

• 

Receipta from the OinDbona Department.'. 
Exoess found thereon .•• 

---

· . ... 

.. 
• • 

253 0' 
o 8 

--.-

.. 
· . 120 

o 

18,146 0 
-'--

7,187 15 

54, :0 

4,369 12 
15,141 0 

19,510 12 

15,424 1'2 
-~"--, -

4,086' 0 
... _----

563 8, 

258 8 

810 0 

341 12 

341 12 
215 12 

--
Lb. 126 0 

53 1 

z:...-IsBu81 • • • • .. 
Dryage in breaking. hulk •• 

171 9i 

120 41 

173 5t 

Stock 88 on let April 1924 •• .. 
~CitwhOlllJ leWu~ 

Stock ... on let April 1923 .. .. 
Ueoeiptl! from CinDbona Oepartment 

.. 

.. 

". 

Carried fOl'ward •• 

.. Leae-luU8s • • . • . . 
IJrvage in breaking bolk • • • • • • 

'Shortage a_pted by Oinohona Department 
Shortage at Peniteutia ry • • • • •• , 

Stool as on lat April 1924 •• •• .. 

• • 

•• 
•• 

•• 

.. 

1 8 

12,662 14 
8 4 

14 2 
1 0 

--,.-, .-

173 Ii 
'---o 4 
.--~ 

2,468 4 
J8.124 8 

20,5~2 l~ 

12,681 4 

Lb. 7,911 8 

'I 
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B~eMenj, P ...... fiMy-B.. 6,916-9-0.-We have reoonoiled th ... Aooountant-Ge ll· 
statement. of oradit8 with the ... lea M the Penitentiary lind. the h.lanoe .bewn ia .. per .~ 
below- ' 

RL A. P. P. A. P. ~; ; 
Quinine aupplied ill 1922-23-credit not Ji;\ given to 

this department by tbe Aooountant-General •• 
Quinine enpplied in 19'23-24-oredit Dot yet given 

to tbia department by the Aeoountant-Gelleral .' i 

LMt"':"Credit. ,iv.n by the Aooountant-General in 1922· 
23-qumine Dot yet supplied • • . . • • 

2,286 6 0 

6.993 8 0 

15 2 0 
Credits given by Acoountant-General in 1923-2"-

quinine not yet supplied ••• '. .• 3,228 3 II 

.AdIla1lCe8-'-Rs. 8,260-4-8 mad. up 01-

Advancea to the suodry estates for tbl!' purobase of 
bark •• . • • • •• •• • 

Advao08 to 8nperiotendent, Naduvattam, for 
purohase of Bulls ,. • • • • • • 

Walker & Sona, Colombo. • • • • • .. 
. . 

\',219 14 0 

8,30'3 Ii 0 
~, 

5.976 9 0 

· I 

7.167 0 0 
" 

1,052 8 0 
40 12 8 I -- \ • 

8,26~~ l. 
twiae aod will be adj '1!he ns. 41l-12-8 is a mistake made in paying Walker & 80ns 

agaiDBt future supplies or refunded in DRab. ~ , 

• . WBILlTUl8. 
, , - - - ~ . 
. Accountant-General-B.. 2.76.852-8-3 . ...:..We bave reoouoiled the receipt. and paymen 

the Cinohona lJepartment with tbe monthly statements reoeived from the Aooountant·17ea 
Tbe balanoe inoludes the value of l<Jurope store. importad of R.I. 4,233-4-0. ellohan~8 at 1t·\ I' 

PrOl)~j(Alj/)1' "'PenseB.-Intereat was oharged on all opening balanoe. of 888ctsat the r 
fixed by the Audltor·General and bas been c~dited to l' ... ne by oharge to profit aocli 
aooount. 8tatement attaohed showing oaloulation. .~' 

R",t of land and bUildings.-Rente were o~dited at the same rates ae la.t year by olia 
to plantation •. aoooont iu the oa •• of land aud to) profit and'lo .. sooouut in tbe OR.e of ren~ 

. buildings. 1 ' 
Projitand LoBS aCCIJflnt.-8inoe'aU tb" items .hewn in Bundry Debtors in last year 

been fully recovered during this year. we have tranaferred the bad lind d~ubtrul debts re., 
amount of Rs. 1,464-l-0 to profit aud 1"84 .&.ooooot. A Bum of R.I. 1.69'2-12-0 has be . j 
colleoted towards old outetanding& (i.e. prior to 1920) and .hOWD a& mieoellaneous rrceipts in 
profit and los. aoaount. These Qld outstanding. were n()t shewn 8. oototandings in. t 
8000unte at 31st MlI'rch 1928: 
- CinohOna febrifuge has been val oed at R •. 2 per pound in place of He. 1 p.~ poonlt in' 
previous year to.oonform to the valuation used by the Ben~al Uiuobona Department as luggelfl 
by the Deputy Director of Agrioulture, Cinohona Department. . . 

Although the t'lta! profits of the year are oonsiderably lesi than those of last year, t, 

peroentage of profit in the .ales has inorea ... d and tbe deorease oao be reoonoiled. : 
, 8uhjeot to tbe foregoiug' remarks, we certify tbat we have ohtained all the information i 

explanatiolls 'we have required and tbat tbe balance .heet sigoed by DB 8a relative hereto. io 0 

opinion exhibit. a true and correot view of the state of tbe affairs of the CincbOBa Departm.1I 
Ootacamund. aocordiag to the beet of oor inf"rmation and the explanation. given to UB aDd 
shewn by the books of the Cinoh~na Department, , 

MADRAS, 
24th Notembr 1924. 

PumB & Roes, 
O~";tI1'cial Aceotmlanl. ana ..luditors 10 tI .. Go..,.,.m,nl of MWa4 



• .= 
f .. 

BuildinSI •• •• 
Ihohinery and plant .• 
Lb'e-Btooll and cart. •• 
t.boratory eq uipment .. 
Omee Illrnitnre •• 
Tool. and Ito, .. 
Plentationo 

Xnteroet .t 8'S2liZ par oonl 
Interest at 6-09 per Oent 

' .. 

.. 
e .. 

otNCHONA DEPARTMENT, OOTAOAMUND. 
80hedule of Fixed ABBet6 on tv hich interest iI\ payable. 

-----~~----------
Illioclion. Dod&_ Plantation. Plantation •. Faolo,y. I 

Nadu,..ttam and Hooker ~'-, 

-B-spe-n-d-It-u-ro-·-p":I-S-.b-oeq-.-en-t-to-11-Ez-F-"-d-i-'.-ro-·-p-I"-S-Ob-.-.-q.-.-n'-to-I E~nditare up I' Sabseqnent to \ -Ezr-.-n-:;:-u-.-r·-·-p-:I----..,-
to 191~17. 191~17. to 1916-17. 1"16-17. to 191~17. 1916-17. toUI6-17. 

. . 

8 n'blli1luf-nt to 
1910-17. 

DB. a. •• 
10,000 0 0 

.. 
60!! 0 0 

:aI. A.. P. D. 4. P. 
17,0\10 0 .0 

M.- .... P. KI ••• "'P. 
*8,861 0 0 
.',000 0 0 

.e . .6.. P • 
't11689 0 0 

20,000 '0 O. 
1,518 0 0 .. .. 

l.li8 0 0 2,1C? 010 
.2 0 0 l.46 0 .0 ", 120 0 0 .. "2' 0 0 .. , 0 0 

.. 8U 0 Q 8,270 0 0 '.989 0 0 2.ti96 0 0 , 
•• 76,276 0 0 •• .,04.18' 0 0 •. ----1-..., .. ,1-- _ ..• --_____ ---__ ----- __ --_. ---__ _ 

"22 0 0 "2,786 0 0 8240 0 0 ~ ',3~,80' 0 0 4,788 0 0 86,168 0 0 l,27,G2J 0 0 10,802 0 O. 

86360 --::--. -8,m 9 0 .. \-i4-:m-s-o- ------ --Z:;Oo8'o' -- --•• -
.. , I • 0 .. u a 0 272 7 0 7,2U 11 0 '-... --------v---~ \'---y--- '''''-----y-----' '----y----

864 8 0 8,132 7 0 U,663 16 0 ~ 9."2 3 f) 

~ ... 
CI> 
CI> 
~ 

~ 
" 
~ .. 
"l 
.Ii ... 
:;> 
III 

i 
.... 
CD ... 
!;>1 
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." CINOHONA DEPARTMENT-OOTACA.MUND. 
. ',/ 

;Balance Sheet aa at 31st MlIl'Ch 1924. 
/ OAPI'l'AL AND LIABILITIBS. PROPBBTY AND ASSETS, 

r 

.0. 'tol-
~o.,.mment of Madrat

Aa per Sohodolo D 
... ,u Profit for tho yoor .'. 

.AJld Pro.,bQ:OD for np8D111-
IBMreet on fixed .B88t.l 
Rent of land .. , 
Rent ot baildin", 
nepaln to h..ncliup 
Audit fee .. 

IhmDIOUI oredit .... 

. " .. 
'1'. he adtutod "y tbe A."lIlltont

General., 
l.iabUiti .. -

.- For upauNI 
" ., 

'SI • .-.~. 

•• ... 
86,008 11 6 
8,786 B 0-
8,600 0 0 
l,921i 0 0 

......... P. 

12,84,089 1 ( 
i,6i,61U t ( ----

. 14,86,688 6 8 

2,600 0 0 1,02,819 8 , 
,\ . 
,,' 

TQt.aJ •• 

JUl. A ••• 

• 

1I,89,107 9 I 

s,ass 0 a 
eta It 0 

16,96,711 9 6 

Fised oapitlll ""pendltlll'O
Baildiiiga-

A. per Soh.dole A 
Plant and maomnory.

A. per Sohodule B 
PIlIDtotiono-

A. per I8pAlate aooounta
Dodabetta division 
Naduvattam division 

Oflioe furniture
Aa per 80hodulo 0 

, . 

.. 

.. , 

Live-abook, at valqaLion • '. ..' •• 
Carte and vehiole" at 'falUfttion 
Laboratory equipment. ali valuation 
1.0018 ToolH, at valuation 
StorM, &tOO8t ., 

Deferred 1I ... nue 10.-
.AaoOrt.iDod ebortage of herk.on blook 

brv_ting. 
R&w IDa_rial., at 008\-

!lark .. .. 
Chemiaala •• 

Paoldng material •• at 0011' •• 
Manafaotured proda._ 

At tho faoto'Y 
lu _Dut.. ., .. 
At the Deputy Direator', oatoe 
At tho PenltOnti&'Y •• 

Work inl.rogreaa. at valuatioD. 
Sandry obto..

Superintendent. PemtentiaJy 
Adwanoel.. to ., 

Ouh and other hal11noea
Permanent adTaD_ 
Oub in hand 

.. 

•• .. .. 
•• 

.. 

.. 
.. .. 

• 
•• 

'" ., ., 

No. 1898 OD enal 

" 

.', 

., 

•• 

.. .. 

" 

.. 

.. 

st. A .... 

I 

76,789 G 7 
8,73,7U8 18 • ------

'.' 

., 

2,11,877 'T 7 
81,&72 16 8 ------., .. 

3,906 16 t 
28,627 6 10 

6,08,816 18 8 
76,.6' 6 11 .-
", . 

6,976 V 0 
1,260 , , 

600 0 0 
186 a 0 

aI .... WI. 

1,28,180 0 0 

II,tal 0 0 

4,ft,699 8 • 
I,est 0 8 ---

&16T,1U 8 V 
2,IU g. 0 

766 0 0 
2,198 o 0 
V,8U 11 • 66( I 0 

12,761 '11 
, 

2,76,760 6 10 
• 1,11It 1 • 

S,l',OeD • I 
7,061 • O. 

U,288 11 3 

766 t 0 

I 

Total.. 16,96,711 • 6 --

~ 
Q 

!ii!\ 
0 • 
eo! .,. .,. 
~ 

t;' .. 
.; 

i 
I: ... 
~ -~ 
/!:: 
~ 

" ~ 
~ 
cQ 
~ 
C1' 



To 01001< 011 In april182&-
B81'1I •• ' •• 
"bemioab '. 
Toole and dor .. 
Work·lo·prvlJlOll .. 

"parohUM-
Bark from pobHo 
Buk frollQ plan.UODl 
Cb_ 
Toolo .... _ 

"-he! _til_ted .,.alae of wood 
_ plaotationJ.. •• , 
W_for.a~r ., 
1' .... ond apkeep of bolla 
Wog_Arti&mo.. .. 

- Oooliee ad lirdarl 

1Ia1-r~oporinlend .. ' 
O.f6oe ..' 

'lr.TeUiD, .lIe.an .. 
~~noilo-

RepaU'l to boildingt 
Bopoin 10 _in..,. 
1'001<"'7 POtt7 ."PIII'" 
P

eot
7 .-""Lobo ..... ry obara .. 

"d~tiOD-
Un baildinp .• .• 
OD JD&ohiDe". •• 
(lp. 01108 'araituf, et,. 

CINCHONA DEPAl1.TMENT-OOTACAMUND. 
" Pro,dnotion acoount, NadavattslB factory, for the year ending 31i.t Maroh 1924. 

.. 
., 

r ., 

1,tHI,-lot. at BI. a from 

.. 

, .. 

.. •• tf 

... .a.. P. ... • ••• 
a,3I,781 16 t 

4.1,011 , & 
&,86< 11 6 
2,2frO 0 0 

_. 1Iy product. taken to vadill8 aGOQunt-
". per 00It .beet-

1,'0,163 8. ~ 
87,860 11 10 
'2,126 0 9 

17' 6 9 

8,86,908 Ifi I 

2,70,'308 , , 

2,'00 0 0 ... ~ 
7,280 0 0 

lW8 10 10 
16,073 16 110 

,7,l0~9U 7 31 To"'l 

Quinine .ndpbat., 22,198 lb •• t RI. 18-0.7'1 
Quinine hrdroobluride. 220 lb. a.t RI. 17-12.1'7.. ., .. 
Quinine bi.bydroo~lorid., 2401 lb. at III. 114-9'6 " , , 
Quinine bi·sulphate and tableta lb. 6,906-9 at Rape • 
.. 12-7-8-7. " .. .. ., •• 
cinobona febrifuge, 17,188 lb. at Re. 2 •• 
"Oinohons febrifo.fte tablets, 64 lb. at He. S •• 

JI bark oooai.nment to Penitentiary •• •• •• 
" valoe of bark destroyed b1 Ore 
" wor •• iD·prognBl-

Quinine lIulpbate. 380 lb. as per ohemist', nla.ation •• 
Cinohona. febrifuge, 2,000 lb. at AI, 12 u pat ohamjet'. 

valuation .. -;- . • . •• • • •• •• •• 
n IfOOA on Blat Marah 182t

Bark 00 

ChemioalJ •• 
'l'ools and store. .. , 

p, 0 •• P. 

I' .,. 

.... 

.•.. -

2,<8,H77 7 7, 
81,871 16 8 
8,08~ 1·3 

... y •. 
2,i8.1160 n 6 

8,908 16 g 
4,<06 9 6 

88,196 911 
84,776 0 0 

108 0 0 
17 • 0 

299 II.. 7 

6,806 o 0 

1,760 0 0 

~--. ~,80,78g 8 1 

Total 7,10,92' " 7·2 

~ 
e.. ... 
= ~ 

t::l 
~ 

i 
~e 

i 
e; 
i ... 
~ 
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To otol'k On lot Ar.ri1 1923-
Quininft .D'tlbate •• • • 
Quinine hydrochloride '.~ 
Quinine bl .. hydrouhlol'ide 
Qainine tablet. • • 
CiQchona febrifoge 
ffLOkiD@: materials 
'l'ranmU88iou ob.r8~. 

It Coafi .. ,pk Prod~ctioD Aooount-

. ' , 

. niDine lul,pbate ., ..' 
Quinine hYdroohlorlde •• • • 
Quillin. bj.bydroobloride ' •• 
Quinine bi-aulp'bate and tahlets 
Cinohon. febrifuge 
Oinobona febriluse table .. 

r, PllOkini mat.eriaJa purolwled •• 
11 D;atrlt\oUOll oharg81 by ~8Di~lInliary 
.. ('anlage outward. •• ••.. •. . . 
" Ii .... proUt Ir •• .,.rred to Profi' and u. At"',n! 

ctNCRONA DEPARTMENT; OOTACAirtiND. 

Trading Acconnt for the yeat 8~ding 31st" Maroh 1924. 
as ...... P. 

8,66,585 8 0, 
t:8,807 5 0 
11862 3 0 
3,786 S 0 

10,614 8 0 
1,786 8 6 

291 10 II 

2,98.860 11 6 
8.906 16 9 
f,405 9 6 

86,195 9 11 
34,776 I) 0 

108 0 0 
--\-.. ---

.. 

TolAl 

j . 
u. ..... P. 

'123,6112 8 8 

6,1127411 If 6 
£,587 6 8 
.,3'6 0 0 
~a, 7 0 

i,9Ii,2ao 11 7 

11,61,702 16 , 

Byoal.B-
Quinine lIulphate •• 
Quinine hTdroobloride •. 
Quinine bi.hydroobloride 
Quinine lulpbate ta bleb 
CiDobona febrifuge •• 

JJ Sand" lilIes •• ., •. 
" Stook 81 at 31et Matob 1924-

4t the Faotory-
Quinine hydrochloiide, 210 Ib, It BB. 17-12-1'7 

In ttanlit- \ 
Quinine lulphate, 2,1061b. at RI. 13-0"7-7 •• 
Quinine IDlpblte table". 80 lb. "t BI. 13-0-7'7 

At Der,tr Dinotor'. ollioa-

", ", 

Quinine tlulphate, Jb. i7 gOa.fl .t BI. 13-0-7'7 
Quinine hydro.cblotf'r.e, Ib. 2J17Y~9 at R •. 17-18-1ii •• _. 
Quinine bi,",olpbste lind tablete, lh. 6.90"'.~ at a.. 12-7-8-'7. 
Quilline ~ulphftte ta!::lets, lb 3f·1'lt ,t Be. 18-0-7·7 
Cinohon. fero-iro;!", lb 7,187-16 at Be. :I _ _ •. 
Cincbona ~.brifDge tahIetl, 5, Ib Ht Re. 2 

At the Pf"nit.lntiary .. 
Quinino 8ulpute, .,088 lb. at Ra 13 -0 ·7'7 •. 
Quinine hydrocbh>ride, 310 lh. at H •. 17-13-.-; 
Quinine bi.bydrocblondlP, l:!G Ih. at HI. 18-4-9 5 
QQinme .ulpbate tableta, .. 0& at R •. IS-0-~'7 

. CiI'chonB febriloge, lb. j .~ll..s at Re. ,. .• 
CitichOllt red berk 

• , Paoking mateTia.ls 
, 

as ...... :to 

',tS,ill , 0 
9,039 , 0 
',21\8 6 0 
6.907 8 6 

1,01,58 • 0 

17,1186 8 6, 
, I,CKa. a , 
-r---

8,68,928 8 0 
a8,76~ 6 0 
86,196 "11 

f68 a " 
14,876 If 0 

108 0 0 

632111 18 10 
6,629 16 1I 
~,:lO' 11 9 

3 , • 
Ir'18~3 0 tJ 

faD 

ToIo.I .. 

• •• &. F. 

, , 

6,87,11' 11 6 
11116 , 0 

8,908 16 , 

28,fil7 e to 

6,08,816 II • 

76,lIn f I' 
1,ltt '··1 • 

11,61,701 II I 

... 
to 

~ ... ... ... 
~ 

t:; 

;: 
~ 
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@!l 
III 

.... .., 
to 
C>1 



, 'To PI_lion 8"1"""-:
Depa" Ihreotor' • .tary 
OfB08 eetabhlhmen' 
TrI;"elliq alluw.noe 

't. Bent and h .. z.. •• 
" POIta._ and te1esrama 
.rOBioe~ 

" Intereet 00 J'ized. Aleetl
Oodabetta PlantatioD .~ 
Nadamttam PJantation •• 
raotD.,. 
D~ 

.,. 

" Audit fPJII'lIart'8 for 1923-26 
.. DlPnllia~ion-

On buildingl .t 8 pel' oen' on RI. 1"0,000 •• 
OD flll'Ditur8 at 7 pat oent OD. Be. 624 

" Bet profit tralllferred,to Balanae Sheet .. 

J 
f .. ' 

CINCHONA DEPARTMENT, OOTACAMUND. 
Profit and Lou Account Cor the year ending 31st Maroh 1924. 

. . ...~.~. . ..;.&. P. 

14.U9 11 0 
",,778'l' 0 
~,276 • 0 

1,778 12 8 
.30 8 6 
809 J 8, 

3,182,7 0 
14,663 16 0 
9.142 8 0 
8" 8 0 

BOO 0 0 
" 16 ~ ---.. 

Total .. 

21,615 1 0 

2.618 6 11 

27,1598 1 0 
~,600 0 0 

8t, 16 8 
lI,62,tH9 4: 4, 

8,06,990 12 0 ---

By Grou Profit from Trading Aoooa nt •• 
I, Plu,;king ohargea reoDYef8d •• • •• 
u Prollt.l)n pice pa.oketa. .• • #, 

n Bad dllbbJ rtIIen'e wnHen oft' 
I • .MiacellaneoD.1 reoeipte 

~ 
.. •. A • • ~ CD ... 

J,~I.250 11 , yo 
8.660 8 8 

~ 1.101 7 II ... 1,812 6 0 

~ .. 1,731 111 0 , 
... 
II: 
l1li 

'" ~ .. 
.... 
<:> 
ii1 
.~ 

~ -- '"" To .. l .. 8,0',i.90 11 0 <Q 

I,. 
N 
\;I' 

t; 



• 

To V'alu" of (plantabonl &I 'on' In ApJil 
1928-

Forest land, 146-46 aure. 
Acquired land, 100'80 ..... 

II EzpenleaWllg __ 

Bloon in developm81lt 
.Bloob developed •• 

n 8alarie"1'Superintendant 
Offiue •• ' 

n General wag81 •. 
'1 TranUing ,J.loW"&DOI 
.. Food and npkoep 01 bolla 
n Houe oooliee •• .• 
" Repairs to building •.. 
• , Sundry upenl81 •• 

Total O .. rhaod chargoe 

" . 
," 

.. 
#, 

Dindod .. bot ..... blook. doveloped 
and in de"f'elopment in the pro
poriion of aoreage .. Ur: 11. 

n Bloolm in denlopmlDt •• • • 
" B?ooke developed •. •. . • 

n H&rTed.ing wagee . . . . 
It Depreciation on building&. ,to. 
u Ben\ 01 laud .. .. .. 

CINCHONA. DEPARTMENT, OOTACAMUND, 

PlBlltation aocouut, Dodabetta o.nd Kukul, for the year en rung 31at Maroh 192!l. 
D. A. J>,. 

. ... . ... 
.\ .. 

1,9f8 4 0 
1,981 0 0 
1,000 II 8 
~27 4 0 

2,n8 4 8 
707 U 0 

,837 a 9 
180 1 0 

.... 

.... . .... 

. , .. 

81. A. :2'. 

2,769 9 8 
!I,86l 13 0 

8,738 II 9 

3,846 0 8 
4,8~8 11 6 

'" . 

B.a ••• P. 
76~76 0 2 

6,Uh6 0. 

8,788 11 9

1 
949 8 0 
.32 I 10 

292 8 01 
91,110~ , 

By &1. of bark 10 10.lory-
89,(68 lb. = 147,683 D..D.itaJ Goat per unit. 

8ay. Re. 0-1-8'06. 
u Ve.lue of foel supplied 
It Value 01 plantatioD8 as on 8lat MVob 

1921-
. Value at the beginning 

...f.dtl-Total upenditura u per 
oontra. . 

Z, __ -)IR,iutenanoe wagea 
HIU"t'e&ting wagea •• 
Proportionate overhead. Ghar ... 

gee. 

z. .. - Value of ecreage harvested
Dodabetm, 311,268 lb./3,OOO 

= 18-08 aOret It 
Ro, .70-12-1,' 

X:.kal. IlOO '1b./8.000 
"" if'oro at BL '10-11-11. 

n Value of pJantation OD bark bui. I. on 
al.t Moreb 191<-

Bark OD tre .. 901,626 lb. at at per 
cent == 1,066.:;181 unit. dHe. 0-1-8 
peJ''IlDit • 

u ........ ..a. .&. f. 

.... 
e" • 

76,278 ,0 2 
U,809 6 8 

--89,086 D 6 
~,a61 18 0" 

949 8 0 
'.898 11 e 

~,194 11 e 
81\890 8 11 

e,ll~ U , 

81 e 2 --- 8,111 , , 

.. ' . 98,911 8 0 

BI . .&.. P. 

lI,falll • 

i8 It 0 

76,788 , , 

.0.-

81,210 • • 

.... 
'"," 

~ 
CoO 
CI> 
CI> 
~ 

t::1 

i 
j 
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0 
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CINOHONA D~PARTMEN'l', OOTAOAMUND. 

Plantation ACCOUllt, Nsduvattam and Hooker fot the year ending Slat March 1924. 

1:0 V &Jue 0' pl.ntatio1ll .. on 1st Al'fillV28, 
1,818 lLCue • 

.. Bzpenaeo-
Wageo-_ 

Bioot in denlop1D8D' •• 
8100 •• doTeloped 

Salan-
&:pPrinteodAllt •• 
alii.. •. 

OeD8Jftl .. ",8 
T..a'Yelling .HO_Doe •• 

... ... Po 

8,801 0 0 
3,678 6 0 
3,789 S 2 

t68 8 0 
1,660 11 ·1 \ Foed aDd up.""P .1 bull. 

BoaM GOOn. •• ' .. - 1,878 0 11 
931 11 8 
72 0 8 

Bepain to building 
Sancho, espenul 
Oort.g. ." _~.!!..t 

'Total O'urhead chargee 

Divided as between ~bloo1la de'YeJoped 
Ad in dtrt'elopment in the proportion 
of aoreag. u 8 : 7. 

Bloc .. in deYelo'pment; •• • • '" 
lIJookl d6nloped. •• •• •• .~ 

" Haryeetiog wag.. •• •• 
n fJeprloiation 00 buildinlll, etc. 
n Bent of land I. 

.. .. ' 

U. 4. 1'. 

26,696 I ·8 
, 7,027 7 11 

i6,227 7 6 ,------

8,787 13 10 
7,489 9 7 

., 

HI. A. P. 
4ot,l84 9 6 

82,623 9 6 

16,~27 7 6 
',2U 10 9 
2,"7 13 8 
2686 0 0 

i,62,Bil 2 9 -.------

By Sale of bark \0 laoto..,.-
Nadan.ttun, 1"'.678 l'b. = 173,13511oit •• 
Booker, 160,661 lb. = 64,9,60a unit.. 

218,'39 lb. = 72',737 unito. 
--"---------

'Oed per unit, say, Re. 0-1-6'8. 
I' 8hortefll8 of bark in bloak 1.898 treated 88 

deferrert 1'8'80118 )OB8. 
It Lopping yield in deveJopment blobka 
n Value of fuel supplied t.laototy •• 
ft 'aloe of plAntations aa on 31Bt March 

1924.-
V .. IDe at the beginning •• •• 
.Add-Total expen~iture 88 per contra. 

ulf-M'ainunanee ,..8868 
Harveeting oharge8 •• • • 
Proportionate oV8I'head 
Chargee .. 

Le,,-Value of a.oreage hH"eated
Nadu •• ttam,,67,678Ib./3,000 

= 22'6 aores a.t Rs. 
464-9-2'3 per sore. 

Booker; 1,60,661 Ib./3,OOO 
=60'2 acree at 
lla. 794-1-6'0 per acre. 

Lopping yield in denlop .. 
ment blooka. 

l;'u--Shortage in tbe yidld of batk 
from block '18~8 harvested 
during the year. . 

It Value of p1antatiol). on "LArk buia a8 OD 
3lBt Ma.:roh 1924-

NaduvaUam 648.2381b. at 81 per cent 
=1,918,826 unite at Re. 0-1-6 per 
uoit. . , 

# Hooker, 1,072,000 lb. at 8t per {'.eDt 
=8,762,000 UDita at Be. 0-1-6 per 
unit. 

Tote1 .. 

III. .A. 1' • D. .I. 1'. 

.. 
4:,tt4,18i e, 8 

68,09% 11 7 
----..&... 

71327 7 11 
',07,277 6 1 

1,241 10 9 
7,48'11 9 7. 

18,768 Iii 8 ,------
t,88,618 8 10 

10,'62 II 9 

89,863 7 6 

1,638 12 0 61,966 3 3 

~------3,88,668 e 7 
12,763 8 11 ----

1,79,639 16 0 

~,61,T60 0 0 

. ' -,---
6,81,689 10 0 

U. .A. • .P. 

711,790 0 , 
11,763 8 11 

Z 
1.838 12 0 ? 
8.8&9,0 .0 .., 

,0> 

~'" 
t:::I .. 
-4 

I .. 
~~ 
.... 
e ... 
III 

~ 
~ 

~ 
.... ... 
N 

8,73,799 18 8 "" 

----t,U,Ul 2 9 ---- ... . en-
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CINCHONA DEPARTMENT, OOTACAMUND. 

13.t.B1I' -PaoDuCTION Aocouna. 
• 

D0d4{JMta and Kukul planlalioflB for' u.. rear rIId"'g 81" Marcil .1924. 

To value of acreage harvested-
Dodabatt&-
~9,268 lb./B,OOO = IB '06 sorel at R •• 470-12-2 

acre .. • • . • • •• • • .. 
Kukul-
. 200Ib./B,OOO = 1/10 sore uRI: 470-12-2 per ao,ni 

To Maintenance oharges-
Dodabetta .. 
Knkul .. .. . , .. .. •• 

To Harvesting wages , , •• .. 
.. Proportionate overhead oharges •• 'eo 

" Charges other than thoM oapitalized-
D.preoia~on on buildings, etc. • • 
Bent of land .. " .. 

13y value of bark taken
Dodllbetta ,.. 39,268 lb. = 
Kukul • • 200 lb. = 

, 
146,609 unite. 

92i .. 

39,468 lb. = 147,1i33 
" 

at Rs. 0-1-8 per nnit 
13y value of fuel supplied , • , 

" 
" 

.. 

.. 
o 0 

" . .. 
.. .. 

.. .. 

Ill. .. P • 

per 
• • • • .. .. 
• • 2,264 1 0 .. 97 12 0 

.. .. .. , . 
• • 832 I') 10 .. 292 8 ° 

· . .. .. 

",1111 14 f 

81 6, • 

f 
;, \ 

2,851 18 I 
9~9 8 \ I 

4,893 11 IIi! 
, ': 

• :1 

t 
1,124 III !~' 

10,470 18 '. 

1 t; J 

15,421 15' g' 
48 14 I) ----

15,470 13H 

NadU'llattmn, Hooker, May, and Wood Estate. fllafllations for "'811- Bfldiflg 
., . 
~ .:-_ 8181 March 1924. 

1l8 ... P. RI. A. P. RS. A. 
t-
I. 

To value of aoreage barvested- 1 Naduvattam-
61,518 lb./B,OOO =, 22'5 aOres at •• 

j 
Ha. 46~-9-2'8 per sore " 10,452 14 I) 

Heoker- " 
150,661 Ib./3,OOO = 50'2 aoreB at 

RI. 794-1-6'0 per acre .. .. 89,868 7 ·6 
To Maintenanoe oharges-

5,026 8 9 Naduvattam •• .. .. 
Hooker .' . , . . - 2,000 15 2 .. 

7,027 711 
To Harvesting wages •• - •• .. .. .. 4,241 10 9 
" Proportionate overbead .charges •• .. .. 7,489 9 7 
" Charges other than those capitalized-

2,427 13 8 Depreciation on building.s, eto.: •• 
Rent of land .. .. .. .. 2,636 . ° O. 

5,063 18 8 • , 
74,130 0 2 

By value of bark taken- . 
Naduvattam. 67,578 lb. = 178,135 units. 
HOoker .. 160,661 lb. = 5411,602 " --218,239 lb •. = 722,737 .. ----'-----

at BI. 0-1-6'8 per unit •• .. 70,7110 ° 21 
By value of fuel .applied .. .. .. .. 8,849 ° 0 -74,lll9 0 2 74,139 0 2 -, 
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CINOHONA DEPARTMENT, OOTAOAMUND. 

OOIT AocollN'l', 

Q "ini ... prodllCtd jll 1923-24. 

Quinine oulphatB-

Total ohargee as per prod notion aooouu~--

Lul-Reooverie_ 

Oinohon,a fehrifuge, manuCaotured, 17,442 
Ib. at RI. 2 ,.' 

Work in progrese-<linohona' febrifuge, 
. 2,000 tb., estimated value, atas. 14 per lb. 
Work in progresa--qninine sulphate, 

360 lb., estimated value .• , • 
Oost of ohemicnls, eto., used for the manu-. 

'8c~ure of 220 lb. quinin&- hydroohloride 
at RI. 3 perlb. .. .. .. .• 

Oost of chomiO.lI. used fen the mauufaoture -
of 24UI lb quinwe bibydroohloride at 
R. ~ per lb. . • , , , , , • 

Estimated value of ohemical., ete., used for 
the' manufacture of quinine bieulphate~ 
lb. 8,905~9, at Rs. 2 per lb. '_' 

Sale of bar k .. • • • '. , • •• 
Bark destroyed by fire 

Netohargell. .. 

Manufaotured 28,560 lb. quiuine sulphate, 
ooot por Ib.,""'y, Es. 13-0-7'7. 

Quiuine hydroohloride-

Cost of 249 I h. - quinine sulphate 
RI. 1~-0-7-7.. . , 

used at 
• • • • 

Add-Vam.. of ohemical. uaed .•• 

Total oo.t of 220 lb. quinine hydroobloride, ooat 
per lb., lay, Ro. 1;-12-1'7 .• •• ,. 

Quinine bihydroohloi-ide-

CUlt of 2~4 lh. quinine Inlphateosed at Ra.18-O-7·7. 
Add-Valne of ohemical. used , • , • 

RS. •• 1!. 

•• 

3~84 0 0 

1,750 0 0 

5,805 0 0 

660 0 0' 

963 0 0 

, 
13,810 0 0 

37 8 0 
299 8 7 

3,246 Iii' 9 
660 0 0 _._--

, 

3,442 9 Ji 
963 0 0 

,---
Total 008~ of 2401 lb. quinine bihydroobloride, 008t 

por lb., MY, R •. 18-4-9·1) ,. • • •• •• 

-Quinine bi.ulphate aDd tablets-

Cost of li,aM lb. quinine 8luphate used at 
RI. 13-0-7'7 • . .• • • • . . • • 

Add-Chemical., et •. , eatimatBd at Ro. 2 P'4r lb. 
of manufaoture • • • • . • • • 

Total 0081 of lb. 3,9116-9 of qninine bisulpbate and 
bil\llphat\> tab:atl, ... , por lb .• "'y, Ra.'12-7-8·7. 

• 

72,385 9 11 , 
_ 18,810 ~ 0 

IT 

RI. .a. P .... 

4,30,134 15 1 

57,7~~ 0 7" 

1Ia72,421l t 4 6. 

3,906 15 9 
-~ 

4.405 9" 0-

86,196 9 11 

-.-~--
8Be, Iloy.-i 
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CINOHONA'DEPARTMENT, OOTACAMUND. 

SClIlIDULB A. . 

BIIi~ding8- . 
. Dodabetta-

Asper bal8!lce aheet aa at Blat Maroh 1923 •• 
• I.e_Depreciation to date. • • • • • 

•• 

Naduvattam-
Ae per balance &heet as at 3lat March 1923 ••. 

LeBs-Depreoiation 1)0 data • • • • . I • 

Faotory-
As per balance aheet as at 3lat Maroh 1923 ., • I 

LeI,-;Eatimated value·ol struoture destroyed by 
fire .- • • • . • • • • • • • • 

Le88-DepreoiatioD to date .. , . 
:Direotion offioe-

As per balanoe sbeet aa at 31st Marob 1923 • , 
Less-lJepreoiation'to cJate .. .. 

" . 
, . 

SeaBDuLB J3 . 
.plant and machirw-y-

Faototy- " 
• ,As per balance abeet aa at Blat Marcb 1923 • , 

Less-Depreciated value of iDaohilleJl d~atroyed 
by :fire • • • • . • •.• • • 

( 

Le_Depreoiation to date ., .. 

SCHEDULB C. 

-C:!ftcilurtlitur_ 
Dodabetta.- . 

As porr balance sbeet 8S at 31st March 1923 •• 
..dd"-Adp.itions dnriDg the year , • ., 

Les.-Depreoiation to date .. 
Naduvattam- -, 

, As per balanoe sheet 811 at 31st ~ch 'f923 
..tdd-AdditioDs doting the year ". 

Ltsa--Depreciation to date I I .. .. 
I 

. , 

.. 

.. 

.. 

118 •• .... P. , 

17,000 0 0 
1,449 () 9 -

28,500 o '0 
2,423 0 0 

80,000 \ 0 0 

500 0 0 - 79,li00 0 0 
6,798 9 0 

10,000 o. 0 
850 0 0 ----

1,04,010 0 0 

- 0'0 1,806 , 
1,02,194 0 0 

19,763 0 0 --- • 

156 0 0 
14' 8 0 

-----
170 8 6 
23 8 0 

129 0 0 
66 8 0 

Hi5 8 0 
I 22 0 6 

• 

D . 

10,561 oli 

26,077 P41 

72,702 • 

9,150 q -1,23,4j!0 II! 

82,431' 0 0 

82,481 0 0 -----

14.7 0 0 

, 
173 7 6 
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:a .. - .&. P. • ..... P. 

Faotory-
A. per balan"" ehe'!f; 88 .. t 81st March 1928 •• 
4dd-Addition. during the year •• • • • • 

• 

Le.-.D8preciati~a to date •• •• • • 

'Dmctiot office.,- .• 
• • 

As per balance eheet •• at 31at Maroh 1923 
1MB;-Depreciation to d .. te • " .... _. 

So.BDULl! D . 

.capital-Madras Government-, 
As per ,balance sheet ""at 31st March 1928 •• 
4tU-Profits, 1922-23 , • • • ' •• 

.. .. 

LeI_Value of buildings, machinery, eto., destroyed 
by fire • • • ... • • • • • • • If . . . 

• 

• • , 
4tJd1-Withdrawala, eto .. .. .. .1 .. 
Val nil of Enrope etores .. 01 \ .. 
, . '. , 
.z;"IT-Remittahoaa, eto. . .•.. .. ., If" •• . , 

• • 

-'-
" ' . 

677 12 
238 2 

• 9'15 It 
,89 

624 2 
, 67 2 . 

.. 

•• 

•• 

-Order-No. 366, Development, di.tec).10th M,,!ch 1925 • 

'Recorded. • 

0 
0 

0 
i 

0 
0 

826 9 0 

537 0 ()e 

1,684 '0 6 --

11;57;540 10 0 
3,1\5,486 3 2 

\ 15,13,026 13 ,2 

'2,605 8 7 ____ --L 

15,10,421 4 1 
3,03,000 14 2 

4,233 " O' .....-
18,17,655 6 9 
6,83,5860 5 5 

12,84,069 1 4 

2. The progrl'llsive diminution of the supply cf bark from private plantations 
haa created a situation which necessitates the increaae of the area. under Government 
plantation in order to. obviate the danger of undue dependenoe on imported bark, the 
prioe of whioh may, in the absence of an adequate home·grown reserve, be raised to 
a prohibitive, level. The Government have therefore deoided to prooeed with a 
scheme which haa been long under consideration for the opening of a Ilew cinchona 
plantAtion in a traot cf land in the Anamalais which, the Government are advised,is 
m every respect euitable .. The area available oomprises'some 20,009.aeret!l .. of whioh 
it.iR proposed to bring unqer cultivation 2,300 aores within a period of ten years. 
Arrangements hRve been wade for the preliminary clearance of jungle to be taken in 
hand at once and it is hoped to begin plantation during the coorse of the current 
year. ' 

S. The noteworthy points of the year under review were the new departurs in 
the manufaoture of quinine bisulphate on a large SOllie and the lIuocess of the 

,oinohona febrifuge, now named I Malaren&,' which has been proved to be efficacious 
for certain forms cf malaria and which is obtain .. ble from a bark now easily grown 
than cther speoies. ' 
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~. On the finaDcilil side,. the profits of the year were &s. 2,62,019 again 
Re. 3,55,~86 in 1922-23. This decrease is due partly to a ourtailment of wee b 
mainly_to B reduction in the- price of qllinine. 8 oheap suppl)' of \\rhich ia of me 
importance than any.other oonsideration.. The produotion and mlMlufacturiug aide 
the department will shortly be placed on a oommeroial baais.· Proposals are Ilnd 
the consideratiop 01 the Go"=.eroment for a reorganiotion of the presen.t system 
sale. 

(By artier of tbeGovernorln Council) 

'1'. the D.""ty Dirootor of Agrioulture (Oinohona). 
" Board of BeV8DD8 (aU departmental. • 
" Law (Ganedl) and Law (EdllOll.tion) Departments. 
" BiDAnoe Department. 
I, La.1 8e1f·Gonroment Department. 
It Surgeon .. OeD.tlJ'&I. 
" lnllpeotoJ' .. Ueneral of Prison •. 
" Aooount&nt- General. 
" Poatma!tel'-General, Xadraa. .... . 
,. Agent to the Go."Mnor..(lener&l, ltladtB8 Bta:tea. . 
.. Aliaia1an\ 't __ .Geooral, 9t~ (8ecoadorahod) Dim; ... (with O .. L.). 

Copy t,a thB Honorary Beoretary, Agri-Horbioultural 8oojety. r} 
, ., Chamber of Oommeroe, Madn.. . 

.n Direotor J Botanical SurTe" Oalcutta. 
-EditGn· Tabl .. 

G. T. H. BIlAOIB-~, 
Secreta,." to q()lIern~!'t.1 . . . 




