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Griginal = Articles,

QUO VADIS?
[HE PROBLEM OF THE CO-OPERATIVE MOVEMENT X [NDIA.

BY

Lagor.-Cou. H. R. CROSTHWAITE. (1k.

Registrar of Co-operative Societies, Central Pravivees and Rerur,

“ g fral barque of Co-operation in India ”—to horrow the
kngnage of the late Sir Harvey Adamson—, was launched and blessed
by Government in 1904.  Wherve the liftle ship would get to nobody
(Luite knew ; and there was the usual chorus of birds of il omen
to gmte the public ear with a melancholy song. Some said that
a co-operative movement was impossible in an  Indian environ-
ment ¢ othérs seented danger in the air, thinking that co-operation
ol socialism were hut two names for a single evil.  However. the
ship set sail, albeit there was no favouring gale of enlightened public
wpinion. behind it. This, of course, was not to be wondered at.
The proceedings of the Sixth International Co-operative Congress.
beld at Budapest in 1904, contain two papers only on Indian co:
speration. The one paper is by Mr. Ambika Charan Ukil. “General
Secrefary n.f the Co-operative Union of India.” * Our Union.”
tworted the Creneral Secretary,—and we may pauwse to ask what
shecome of it 2~ Our Union has made efforts to collett materials
fur # statistical account of the progress of co-operation in India.
The resnlt is, however, disappointing. In answer to a considerable
mmber of question-sheets sent out o co-operative societies of
“'h“m we had heard, we have received only an insignificant number
o replies ; ind those replies give no information except that, in

( 813 ) 1
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g
the apinion of the writers. the proportions of their husiy. . i
. . . S
too small to merit mention.” The other paperis by M. | F]L
Dupernex, [.C.S,, and in it we read that the co-operatiy, ”I‘J\'ez‘

. . L
had made a start and “ had heen lifted out of the region .

acadey;
discussion.” 'This, then, was the manner of the launcjiy, oty

. . s = i
co-operative movement in India. Government passal g, ¥
appointed Registrars, and addressed Provincial Goveryyey, i,
a despatch which, compressed into tabloid form, Amounte] ¢,

“get a move on!” Such a procedure ey s

conmmand to
mind not altogether irreverent the first chapter of the fing

of Moses. But with this great difference. When the Co-0pen

movement in India was made to order there was no greqt arehita
responsible for its design. Mr. H. W. Wolff was for 4 iy, t)u;
wise and kindly dens er machina to whom the Government yy,
oceasional references.  And Mr. Wolff has never worked iy [y,
It was. in fact, left to the provincial Registrars to dree fie, 4,
weird ; and so it came about that each province, in the coms
few years, possessed its own particular brand of co-operative bk
in the shape of village credit societies of different types.

In 1910, T wrote : - The great difficulty m co-operative uu.
ization is that precedent cannot always solve our problems fur s

£,
But the capable organizer will resemble the skilled chef : there my
he a sameness about the ingredients ; vet the recipes will e dife
and the results all excellent. Nevertheless, however cunuing i
artist, however exquisite the art, no chef can hope to succeed mbs
he knows the tastes of the man he has to please. And sowithor
operative credit. The particular blend must suit the circumstans
of the people and the locality. 1t is in the blending that succes ¢
failure is included. Not even a Raiffeisen can hope to orgii
successful co-operative credit societies without a sound L’]\()\\‘ledge
of the wants (and the limitations) of the locality he is workig!
The blind cannot lead the blind ; so before the organizer conueie
operations he must studv the conditions and the vm‘irmunlent d
the village he has to handle. He must become acquainted with te
trade, the rates of interest, the customs, the agriculture, and, 3b°w§

Co-operative credit must, of course, enbrace certain hroad priny
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| the men of the n-eig?)bnurhood. T Rvery other Registrar was
ying, Ating, and t}?mkmg nmuch the same sort of thing at about
1;1t fime.  Co-operation, blesse(‘l word, was the new  medicine
dall il It was thought that it (4.0111(1 .b(\' adiministered in packets
Al up with red tape, to be obtained from Registrars whenever
oled. Once, when a town had been destroyed hy fire, 4 Registrar
4 sent Tor and told to form the homeless inhabitants into co.
srative sacieties and to see that they got monev to make 4 ney
wn with.  The cry was all for rules. “We don't want to e
shered about the principles.  Give us the rules and we will do the
! That, put generally, was the attitude of the provineial and
wtrict executives.  As for the great non-official world the cry there
asall for State aid, for money and for ministerial staff. [t was not.
ovever, a niggardly poliey which shub the public purse. It accept-
we of Mr. Wolf's warning that patronage would spoil that co-
petafion on the purity of which the suceess of the entire movement
wsh depend.

Now it is obvious that a * co-operative credit society ™ which
annot find money for its members is unworthy of the name.  Wlhere
len was the money o come from ? “ You will get local deposits,”
ad Mr. Wolff comfortably. But the Indian peasant. hike his

3

wofher in. other countries, is poor, secretive, and suspicious. The
ature of his work tends to make him an individualist to the very
wrow, with less disposition than any class to work for the common
elfate while working for his own. Varving with the seasons, his
aurs of lahour are often prolonged from sunrise till gloaming and
v far nto the night.  He is continually haunted by fears for his
wps. And in his household the meals taken in common with his
anily, the common, pursuit, the self-contained home, the blood-
nid of kinship, are salient factors which must be taken into account
hen introducing co-operation in any form to him and his class.
The straggiing cultivator is actuated little by sentiment ; and,
f he co-operates, it is solely because he lopes to obtain individual
bnefit, [y, introducing co-operation to him, one has to contend
Wb only with the sluggishness of ignorance and the apathy of
lespai, but wigh the suspicion of being actuated by a desire to
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overreach which does not appear on the surface. 7y, Iy
peasant who had no money wanted to jomn a credit sociey i, Orde;
to obtain a loan at a rate of interest below that at whi-, the -
moneylender was willing to accommodate him ; his ricye Dot
had no use for co-operation ; and the village usurer sy i
showed fight.

“ Needs must when the devil drives.” Funds for the ey
societies had to he got ; and so Registrars, feeling thei yy, -
tiously, had recomrse to the formation of district or ceny) i
operative banks. 1 use the wor “recourse ”’ hecause, iy truth,
there was very little that was co-operative about the first gy,
central banks. It was necessary to explain to local capitaliss,
meaning of co-operative credit, and to show that the suiuy
afforded scope for safe investment with a prospect of a good retun,
The banks were to make a profit for their shareholders; and g
shareholders subscribed for profit. ““In order to love mankin,
said Helvetius, “* one must not expect too much from them” (f
course, there was a good deal of adverse criticism. In the first phe,
it was urged that banks of this kind were not the “societies” whis
the Government of India contemplated when undertaking legislatio,
Secondly, it was pointed out that they were mere profit-making
machines. It was stated that the object of co-operative credit ws
to obtain reasonable credit from reasonable creditors. Meanwhi
the Government of India, with deep wisdom, stood by and watelel
—and waited, The fact was that precedent could not solve
problems of the Indian co-operative movement in its early stags
Before passing the Co-operative Crredit Societies Act of 1904, Lin
Curzon appointed a small committee, under the presidency of l
Fdward Law; and the deliberations of that commuitiee ey b
said to have begun and ended with the primary unit of co-opert
organization, namely, the village credit society. The Act of 194
contained no formal recognition of central societies foruied of uile
societies, nor did it expressly cover any form of co-opetation nﬂ‘!"‘
than co-operative credit. To remedy these and other efects \\']J?d
experience had brought to light, a new Act was passed in 1912 wlid
dealt with co-operation of all kinds,
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Bet:wcen the years 1904 and 1912 the movement, iy, [ndia Lad
e much progress. The district or central to-operative hank,
dmitﬁ“‘a" village credit societies to membership, had proved its
dlitr. Indeed, without this type of institution the village credit
eties would have got no money, and, as Mr. Wolff huy expresse
¥ what vou want in your banks at the outset is, not mehbers’,
ot other people’s money.”  Once the position of central hanks had
cen hrought within the four corners of the new Act, the Co-oper
ovement made a great stride forward.,

In 1915 there were in India 17,327 socleties witl 824,000
ebers and a working capital of almost nine croves of rupees, By
hat time it had been discovered that the central district hanks did
o carry heavy enough guns. They could not command credis
itside the limited field of their operations.  Moreover, fecder banks
{he district type are subject, only in a less degree than the indivi-
1l societics they serve, to vicissitudes of season and fluctuations
1 the demand for money ; and, in their turi, they require further
geucies fromy which they can obtain monev in the busy months
sl through which they can utilize it in the slack scason. Some
entral banks, thanks to the good offices of Registrars, had obtained

ative

s or cash credits from large joint stock banks, But it goes
ithout saving that a co-operative movement cannot stand still ;
wovement there must be, either forwards or backwuards ; and the
ant stoch banks found the district co-operative banks ditficult
o deal with, Difficult, that is, not in the sense that thev were
lack or dishonest, but inconvenlent as customers or clients, and
lis for two reasons.  In the first place, the joint stock bank s, as a
e, zemote both in methods and in locale [rom the district co-
perative bank.  And, secondlv, the requirements of credit societies
e most difficult to estimate in advance Dbecause they depend.
Dgreat weasure, on good or bad harvests.  Thus, a district central
LTS clamouring for financial assistance one moment and. the
¥, wondering what to do with surplus funds.

It was at this juncture that provincial central banks appeared
Mthe scene as links between joint stock or presidency banks aud
e district co-operative banks. The advent of the provincial



518 AGRICULTURAL JOURNAL OF INDIA NIy,
LY 3

central bank saved weak district banks from perishing tr v, ;
funds, and greatly benefited strong district banks, becay |
provided & convenient clearing house through which surplus depsg
or other money could be distributed and retained within the
of the provincial movement. But it did little or nothing t, bl
Registrars towards a satisfactory solution of the problenss of s
vision and audit, -problems which in India are extraordisgy
difficult becauseé of the intense degree of illiteracy in the villages,
is more than doubtful whether European critics of Indian co-operssi,
grasp the nature of a Registrar’s work. Writing in 1910, at a tiy
when there were only 3,498 societies in the whole contry, My,
pronounced that ““the time had indeed come when the moveney
nust, from a quasi-official, be expanded into a national movenay
if it is to be carried any further.” But illiteracy makes any sul
expansion difhicult if not impossible. As Mr. Montagn ;m(i L
(helmsford have pointed out British India has two and a halt tine
the population of the United States, and 226 out of 244 nillions o
people lead a rural life. Agriculture is the one great occupatio
and only 6 per cent. are able to read and write. * What conen
the Indian peasant nainly - -the words are those of Lord Chew
ford and Mr. Montagu, ~is the rainfall or the irrigation supgh
from wells or canals, the price of grain and cloth, the payment d
vent to the laudlord or revenue to the State, the repayment d
advances to the village banker, the observance of religons Testivals
the education of their sons, the wmarriage of their daughters, then
health and that of their cattle. They visit the local towi o hizar
days and the sub-divisional or business centre rarely on husiiess @
litigation. They are not concerned with district Joards or vk
cipal boards ; many of then know of no executive power above Ut
district ofticer, and of Parliament or even of the legishtive counek
they have never heard. In one provinee it is stated that 93 pert !
of the people live and die in the place where they were hor” I
may be doubted whether this picture, striking as it is. brings ottt

apathy exhibited by the Indian villager towards edue ‘1“0“1‘
“Joca

sanitation. 1t certainly does not bring out the fact that :
(i

towns ” aze lew and far between. For, a town bong dofine
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Lontl L10us collectlon of houses permanently inhabited by not

« than 3,000 persons,” there are only 117 towns in the whole of
Indlan province which is as large as England, Scotland, and Wale
¢ together. In the same province the average populatwn ot
00 villages is 311 persons only ! India is, in fact. a counts v
»f of towns bub of villages, and, moreover, one in which many
s roads, railways, and village schools ave very badly wanted if
ore 15 to be any comprehensive scheme of rural development.

It has been stated by the Government of India that 3 millions
the people are directly afferted and benefited by the Cco-operative
pvenent ; and we may re adily agree that ** the movement in India
only at its beginning,” and that © the pv'oﬂrres‘s niude in the first
e has been unequalled in any other country.” Such agreement.
wever, ought not to blind us to the fact that there is onlv one
<operative society in India for every 20,000 of the population
gaged n agrieulture ; and, bearing in nund that lndi;m villages are,
ter all, very small places, it nuy be estinated that there is roon
rat least 40 credit societies for every 20,000 cultivators. -provided
wavs that the societies can be audited, educated i their work,
ol financed. and that the margins of economy which thev effect
r their members (and for future generations of members) wre not
hittled awav by a defective co-operative evele and an ill-balauced
wking systen.

The purpose of the co-operative movement s not only to
mocatize credit but Lo democratize  preduction as well. Nir
mace Plinkett has newe than once  devlared that if he had lus
guwing work in Ireland to do over again. it is with banks he
uld fegin, beause they are foundd to pave the way to other forms
“ev-operation, They supply the means as well as the training.
voperative hanks are, in fact, the areat driving wheel of the whole
ivement.  But, at the same time. they form part only of that
b enging of co-operation which has contributed so enormously
*the progress of modern countries. 1t is. ol course. most import-
Ut that, at every “turn, the savings cffected by co-oper rative eco-
wies should be used | in such a way as to henefit the individuals
- whose joint  action they have sprung; i other words,
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there must be a full cycle of co-operative achivity o serire 1 the
producer the full benefits of co-operation. In the abseie of 4
a cycle,—and in 1917, out of 28,000 societies, there were i the Wl
of India only 1,558 societies for purposes other than ugriciy,
co-operative credit,—much of the energy put mto the moveyy,
runs to waste ; which means that the movement towirds hey
business is retarded and, in many cases, prevented, and thyt g,
subsequent stages of better farming or working and better liy
can never he reached at all. As matters stand at present thep i
little or no scope for the profitable employment of the reserve iy
and surplus deposits held by the movement, while consideratigy
of banking prudence compel the retention, at a loss, of large sy
of money in a fluid or liquid state. Frequent tinkering with the
rates of interest offered by co-operative banks and societies
depositors has an injwrious effect upon public opinion and interfer
with the flow of deposit money ; and, because the co-operative ik
is incomplete, there is at present no means of passing on the suph
capital of agriculture to fructify. under proper gnarantees: in indus
trial co-operative enterprise. Nor, as yet, is there (a) any orguia
tion of mortgage credit by means of the bonds which have, in othe
countries, become an established feature on the stock exchig
and which, because they find a ready market, are a verv suitable
and convenient form of banking security. or (b) auy regular factlity
for the discount of the promissory notes of societies. These gt
defects in the scheme of Indian co-operation must be remedied i
the movement 1s to take its proper place as a powerful factr iﬂ
the economy of the country.

But difficulties of the above kind are not all that the co-operitie
movement in India has to contend with. The problems of it
and supervision are also acute. 1f the number of societies tnereass
then a Registrar is hard put to it to provide audit andd supervison
if the number of societies is not allowed to increase. then. uiless the
flow of deposits be stopped. the movement has to ATy surglnv
fands at a loss.  There are obstacles, also, in the way of ¥ praci
application of co-operative principles to purposes other than cred
It is, for instance, very often most difficult to get fieli! produce b
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ket i India because of the prevailing absence of rouds, Ina
atain e of wheat country, which is about as large as
,nghsh county, the course of trade is as follows, Messrs,
it their purchases through a local agent ; the local agent works
rough sub-agents, the sub-agents work through banius or mafa s ;
nd the mahajans, again, through petty middlemen, each one of
o has o regular beat or group of villages which he plies. These
siddlemen, ot batpares as they are called, condlmrheir operations
th pa(.](-bullocks or ponies. Theyv sell cloth and groceries to their
altivator clients and take payment, when the time comes, in orain
¢ other produce. The baipari is the agent ; his principal is the
auia or makagan.  And once a cultivator is in the bania’s hooks he
¢ldom succeeds in getting out of them. It requires a comprehensive
rganization to break down a systeni of this sort,—a svstem to which
Je cultivator himself is thoroughly accustomed and  which

an a\’er:lge

he
inds it difficult to see beyond. 1t is, in fact, impossible for the co-

jperative organizer to take the cultivator bevond and out of reach
{ had economy, until considerable changes have heen effected in
[ndian rural environment by the multiplication of roads. of wheeled
vehicles, of farms for the production of pure seed and for the denion-
sration of improved methods. of facilities for co-operative distri-
bution. supply, storage, and sale. -of all these things, and, above .
all, of schools, so that, in due course, what is now, petforce, a gysten
of andit and control centralized in the hands of a few officials and
wn-officials belonging to the educated classes mav, in the hands
of the people themselves, become natural, spontaneous, and decen-
traiized. A great deal of water will lm\e to How under Indian
bidges hefore that happens; and it never can happen until the
problems of rural development are dealt with scientifically and
ystematically, each as part of a co-ordinated whole, and not
b @ purely departmental watertight compartmental svstem.  Co-
odinated effort, systematic thinking. a plan of campaign, these
e thiee cssentials to any scheme of rural reforny, and it matters
19ba pin to India whether they are provided by Boazds of Develop-
liens, by I)evelopulent Comymisstoners, or by Rural Organization
\‘Metleﬂ so long only as they are provided. Substantial as the
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structure of the co-operative movement in India undoubtcily i
time has come to take stock of the situation. There is ., period
development and reconstruction before the British Empire, 4y )
industrial vision is before this great country, a vision which i
never come to anything until the co-operative moveme,: with j
“ better business, better farming, and hetter living uplits e
villages of India.

The reader, if he has survived the discourse, will probably j,
thinking that this sort of thing is all very well but withoy pﬁm
unless accompanied by useful suggestion.  Mistiness” Wiite
Cardinal Newman, *is the Mother of Wisdom ”’; and it is easier,
point out present imperfections than to devise future renedie,
Nor is it often possible in India. a suitable field for prudent experimg
if ever there was one. to state. in advance, that this eep;,
measure or that 1s certain to succeed. Every Indian reformer ought
to know of the famous city which had three gates. On the fi the
horseman read inscribed. ™ Be bold 77 ; and on the second gate vl
again " Be hold, and evermore be bold ;" and on the third it we
written, * Be not too hald.”  But though prudence is o vittue iy
co-operative workers excessive caution and lack of foresight are mt:
and if discussion does no more than promote intelligent thought i
is not without heuefit.

In conclusion, therefore, and for a brief space oy, | woll
invite attention to the achievements of Japan in the field of agi
cultural and industriat co-operation, for it is a field in which she
has earned universal praise and approval, An ltalian ohserver
for instance, declares that the work of the Ja panese in this direction
“must he regarded as one of the most hrilliant manifestations
clear sighted and orderly human activity.”

1t should be remembered that before Japan entered uput Jier
present era of industrial development she had to meet exactly fle
sanie problent as that which now faces the agricultural and industoil
pioneer in many parts of India. Japan had not enough Jabour ;
so she set to work to increase the population and. with the
prospect of rising prices before her, the produce of the fields In
both these undertakings she has succeeded.  Within a period of abeut
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e L0 population ha}s df)ubled, while the amount of vice pro-
u:ed per head of population is greater than hefore. In the matter
per ool supply—we may exclude from consideration the ten.
v shortage caused by abnormal industrial activity during the
M./;Japml is short by only 56 per cent. of heing self supporting.
sin, Japan 1s & country of small holdings, with a co-operative
'cstem pased upon that fact. Seventy per cent, of J apanese farmers
ess land of an area less than 1 cho (1 cho =2 acres). while only
or cent. POSSEss land of an area of more than 3 chos. For this
ason, although cultivation is intensive and the requirements
{ the rural Japanese are small, secondary agricultural industries.
wh a8 paper-making, are of great importance. Itis generally held in
apaL that the vield of these mdustries varies between 10 and 235 per
att. of that from agriculture pure and simple. Rural progress in
apan has been scientifically guided and has followed a svimetrical
Jn of campaign. Till recently the Japanese administrative it
s the village or, as we call it in India, the monza. This unit,
snped and narrow, has been replaced by aza groups. containing
smany as 19 villages. These local assoclations have their own
wasure of self-government under a counetl of village elders and
ajoy considerable powers of taxation to meet expenditure upon
wotks of local improvement. They are the points at which the
wricultwral, educational, co-operative, rigation. and engineering
sperts of Government impinge upon village life : and there ix no
luibt that the sense of assoclation and 1esponsibility thus fostered
has given a powerful impetus to the development of Japane-e
leourees. 1t has been found that the enlargement of the parish
ad the creation of a new responsibility make an antidote to the
stagnation produced by individualisn, prejudice. and narrowness of
Weas—in short, by the peasant spirit.  Fvery village group has three
o fowr primary schools, its own agricultural association. couneil
('lllamber, and circulating librarv ; and 80 per cent. of Japanese
“ﬂlﬂ.geb‘ have co-operative societies. more than half of which are for
t“‘«dl't and are worked on the principles of unlimited Hability.
The Japanese have been quick to graxp that any  countiy

whie . . .
| bieh dosires to make co-vperation the means of 1tx advancement
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must, sooner or later, meet with disappointment if it iy, t
plan of trying to fit square pegs into round holes. Some t“‘em;
vears ago the cultivated land of Japan was, for the most par, "
divided into small, narrow, and irregular lots, often imperfect); p
1ot suitably irrigated and drained, with an insufficient and ‘a"?“@.mllx
wnreasouable system of roads. In order to increase the produe,
the soil by means of irrigation and drainage and appropriate Changg
in the kind of cultivation, to dinvinish the areas lefh unprodug
as boundary land between two contiguous holdings, and ta yhviy
oll the inconveniences caused by the existence of numerous gy
Tots belouging to the same proprietor but scatbered over i lgs e,
the Government of Japan passed a law for the readjustinent of fy,
lands. This came into operation in 1900, and was amended in 19
when it was taken up for consideration with the law governing de
working of co-operative socicties, upon which it has an ot
hearing. The latter law is good and comprehensive. It deals vt
a system which includes a (entral Association of Co-operaive
Societies for  the whole of Japan, federations of co-operitiv
societies in the various provinces of the Empire. a Land Motgg
Bank for all Japan, 46 provincial agricultural and industrial hanks
and primary co-operative societies of all kinds. The organization
democratic and representative of all interests mvolved. and. e
i a land of small holdings, it includes such institutions as the
beiken-soko, or co-operative warehouses for graded ud seludd
vice. The cultivator deposits his rice - which must be w b
standard and, in exchange, obtains a deposit warrnt which
he can discount at his co-operative bank., Tn 1910 the Jupanes
(overnment commenced to make nse of postal savings which
ate entrusted to the Deposit Sections of the Departmert af
Pinance. circulating them in the shape of loans to the  Neko
Ginko (Provincial Agricultural and Industrial Banks finaning
co-operative societies) and to the Nippon Kangyo (finko (The
Land Mortgage Bank of Japan). The Land Mortwege Bzu}k
guaranteex the bond issues of the Agricultural and [ndustrid
Banks, and helps them to keep their resources fluid |

their paper.

o discountivg
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It i~ indeed, the opinion of competent crities that despite e
por w})‘.mtlon earned by Japan in matters of coniere il morality
is o definite endeavour afoot in that COUNEIY to have in the

fhere
jstricts better men, women, and children.

nral d The highest ain,
o Tural progress is to develop the minds and hearts of the riral
Popu]atlm. and in all discussion of the rral problen it is pec xSy
pt to lose in technology a clear view of the fual object.
pseitial aspect of the co-operative novement hax not

loked by Japanese statesmen.

This
heen over-



AGRICULTURAL HOLDINGS IN THE
UNITED PROVINCES.

BY

Tar Hox'sue Mro H. R. ¢ HAILEY, CLE, 105
Divector of Lund Records and Agriviliure, United Proviugey,

Tue character of tenants™ holdings in the United Provinge M
the possibility of effecting some rearrangement in them witl 4 viey
facilitating the development of agriculture have recently heen aityq
ing some attention.  The discussions on the subject generally priceq
on the assumption that these holdings are, in the main. sy far
economic in size and incompact as to preclude the adoption of yyy
forms of agricultural improvement. But the information o 1)
first of these points is very inadequate, and all conversant with ti
land records system of the provinces will appreciate the diffeln
of arriving at any defirite idea as to the size of the average hnldiné
This was strikingly illustrated by the divergence of opinion expresel
hy witnesses appearing before the Indian Cotton Committes when
questioned as to the size of a holding inthe cotton-growing trats
As a basis for discussion, therefore, regarding the desirability u
otherwise of any rearrangement. it seems essential to obtain clearn
information both as to the size of the holdings and the extent t:
which they can reasonably be said to be uneconomic in character
On the second point there can be no difference of opinion; vet I
would often appear that the reasons which have led to formatin
of incompact holdings and the difficulties, from the puint of viev
of cultivating the land, of consolidation are not clearly nder
stood.

An attempt has accordingly been made to asceriain t
of the average tenant’s holding in different parts of e provin®

( 52 )

hie siz
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~xamination of the village registers.

m
pomn an Ihese are, however,

il intended to record the nature of the tenyre and the yent
pimatil . ‘

ayable by the tenants, an‘d the arrangémem followed not o
s not facilitate an enquiry of .tblﬂ mature. but |
msundeﬁtanding of the actual position.

This will perhaps appear most clearly if. befope prlziining
e method adopted, .the difficulties of extracting the informationg
-equil’t‘d from the registers are se't ouf'.

1. The mahal * and not the village is the vevenue unit_ang ——
ety tenant may hold land in a number of Jiffeyent mahals,
e I,(,}(,r(l_s of which are kept separately.

nly
3
eads to some

2. The khataundt is arranged by tenures. and a tepant may hold
ad under several tenures. Thus an energetic family may ol
and as occupancy and, non-occupancy tenants and subtenants of
irg or of other right holders. and ea('h p](‘)t will Be shown wnder
epanate heading. Nor does the complication end here. sinee somge
{ the temporarily beld land. may be taken on lease by a nember of
le group. other than the head of the familv. and vet cultivated
jointly.

3. Insome parts of the provinces the villages are closely crowd-
d together, and tenants hold land in more than one village.

+. The greatest complication is caused by the joint holdings,
A number of persons may have rights to a particular plot © some
of whom are shown as holding other plots separatelv. the cultiva-
fion being also separate. As an example, 13 persons were shown as
having rights in 43 acres, of whom seven were also tenants, jointly
vith other persons not Delonging to the first group. in seven
oher holdings which were found on inquirv to be cultivated
sparately. In these cases, the original holding has usually been
sibdivided. by a private arrangement : such subdivisions not

being recognized by the rules framed under the Land Revenue
Ad,

L] . . 1
Hahad s the aren for which a separate agreement for the payuient of land revenue is
faken, Tt may be g single village or part of a village, or may include more than one village.

]: :\hat(luni 13 & register of persons cultivating or otherwise occupying land,
{8iris

land held by a landholder under special privileges.
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Sy
5. A striking feature in almost all village returns is tf,e g
ber of single fields, or small plots, held by persous y Clmm‘

dependent on their land. These comprise labourers in v ulms )

s
doubtful whether these should be called “ holdings ™ . a;l‘;:
should not rather he classed as ““ allotments.” The G “fte;
do not own cattle themselves, but depend on their patry ,
neighbours, or cultivate by hand labour.  The inclusiy
these plots wonld ohviously reduce the area of tle Senie
holdings.

The net result of the above is often to lead to an underestiy,
of the size of the holding ; since land held under different toyy
or in different villages is not included in the caleulation.

towns, carpenters, blacksmiths, barbers, priests, ete.

The only satisfactory method. therefore, appeared to by
take each group and ascertain from inquiry the extent of thej
holdings under various tenures. correcting the result and s
taining areas from the registers.  Allotments held by persous why
do not depend entirely on agriculture have been excluded. T
is a slow and laborious proceeding, and ovly a limited area ina
few selected districts could Dbe covered. But the conclusios,
though very imperfect of themselves. can be supplemented by tho
arrived at by Settlement officers who have dealt with the questin
in their reports.

It is well known that the holdings in the eastern. or rice-growy
portions of the provinces. are smaller than in the western. and th
population is denser. On the other hand, in Bundelkhand. 1. witha
average density of only 218 per square mile, the holdings are o
large for the tenants to manage with their very imperfect implements
and many include a considerable proportion of fallow or waite
The latter tract was. therefore. excluded altogether. and distriet
typical of other tracts selected for examination.

Gorakhpur was taken as fairly representative of the easter
rice-growing districts.  Unao is a central district standing betwe
the rice and cotton-growing tracts, Cawnpore and \Iampuu i
fairly representative of the wheat and cotton-growing tacts; Meert
of the wheat and cane-growing tracts.
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The results are set out below :—
i Average helling
Distifeb (excluding allotments) Area per plough
Aeres
. Acr
Tnae P : 55
Cawspore 1’(38 . 64
ainpurl S 506
{\‘}zt“,'l‘lr 613 N ‘)‘ )
[t my be mentioned that it was particularly ditfieylt ¢ arrive

¢ any conclusions with, regard to the Gornkhpur District, owing
o the fact that large numbers of proprietors themselves cyltivate
md as tenants of other proprietors. For this reason no figures
{ the plough rate could be quoted; while those of {le Meerut
Jstrict are also sald o be unreliable.

Taking the Settlement reports, in the Gorakhpur Settlement
port it Was stated that no statistics were to hand showing the
ctual number of occupancy tenants who were also tenants-at-will :
ut figures were quoted to support the assumption that, if allowance
were made for land. held under both tenures by the same individuals,
he average would be about 3 acres.

Inthe Allahabad report the average was put down at 2:72 acres.

In the report of the Fatehpur District, which stands between
{lzhahad and Cawnpore, the Settlemeant officer wrote, “to obtain
he average size of each holding, the total tenant avea has heen
livided by the real number of resident holdings (non-residents being
xeluded).  The resultant figure, viz., 438 acres. is a small one and
ndicates considerable pressure on the land.”

In Shahjahanpur the average tenant’s holding was said to he
dacres, and the average number of acres ploughed by every plough
was found to be 7.

[n Pilibhit, a somewhat sparsely populated district. the Settle-
mert officer from inguiries in various villages estimated the average
area held Ly tenants at 7 to 8 acres.

The matter seems to have received most attention at the Morada-
had Settlenient, in which district the average holding’s arca was put
down at 677 acres. It is stated : ** Gireat care has been taken inthe
Mepanation of this statement. The numbers of real tenants are
those obtained after eliminating all names which have previeusly

2
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occurred in the village, either in another mahal, or patti e
another section of the Lhatauni.” Tn Agra, the average olding
an occupancy tenant plus his land as a tenant-at-will was «-Stima‘m‘
at 81 : that of tenants-at-will at 6 acres. The Muttra figures lisgh
correspond. The Settlement officer of Saharanpur, who also ¢y
out the Allahabad Settlement, writes that on the mlomagy,
hand, which 1s by no means complete, the average holding «f thay
district mav be put down at about 8 acres.

It will be seen that there is a gradation in the size of the Dol
from the west to the cast of the provinces. To a certuin ety
this is connected with the relative density of the population, by
as the following figures will show, this cannot be the whole explang.

tion :—
District Population, per
square nile
Mecrut " . 648
Saharanpur . 183
Moradabad 533
Maispuri . 476
Cawnpore . 182
Unao .. . .. “ . i)
Allahabad " M3
Gorakhpur . 707
Basti > Eastern districts 633
Partabgarh s 6
Jaunpur . Bl

Meerut with relatively large holdings ranks next in point d
density of population to Gorakhpur ; while a number of distuds
have a heavier population than Allahabad where the holdings apper
to be extremely small. Another explanation is afforded by th
census figures showing the proportion of the population supportel
by agriculture alone and that supported by industries.

Percentage Percentage

of population of population

Districts supported by supported by

agriculture industries
" Meerut NV Jit] 2l
iahal‘anpur ?é I)i)
) gra .. il :
Western Moradabad 62 I8
Cawnpore . 59 1
\ Mainpuri 66 14
Allahabad 7 1
Gorakhpur . 88 i
Eastern Basti 87 +
1 Partabgarh 82 4
Jaunpur 81 i

S

* Part of mahal.
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Thre-ughout the eastern districts the proportion of popu

: L _ lation
i, agriculture alone s high, and some diversity of

aged : oceupation
ould cerainly appear to relieve the pressure on the g,
How far these holdings can be considered UNCCOTGIN e
pond largely on. the meaning attached to the term. It is some-
pes usedd €0 imply that the holding is too minute 1o maint

must

ain
" (,ccupamts in reasonable comfort 1 sometimes, that its size and
qation do not admit of the application of the best methods of
sshandrv. But the expression must connote waste in some forn, :
ther of the land, ot of human or animal power.  Whatever criterion
applied. it will probably be admitted that holdings of 3 acres
ust be classed as uneconomic for the production of staple crops
yd that they do not occupy, either fully, or to the best advantage,
be human and animal labour.  There 1s the additional disadvantage
wt the oceupants, being barely able to get a livelihood from the
md, have no surplus to devote to any form of improvement.
griculture thus does tend to stagnate in such tracts.

The case of a 5-or-G-acre holding 15 open to mare doubt. 'This
1as large an area as one pair of bullocks can work properly with
©ll irrigation, and, looking to the diversity of the crops grown,
he system of double-cropping which is customary even with cotton,
uch & holding will keep a family of moderate size fully occupied.
fenlarged to a two-or-three-plough holding. hired tabour in propor-
ion to the increase would be required. It seenws somewhat idle to
bscuss the optimum holding of a peasant farmer. since so much
mst depend on a number of factors, such as the character of the
all, nature of the. cultivation, facilities for ohtaining water, cte.
ot wnduly small for present appliances. the inadequacy of a
wlding in the western districts might become pronounced with the
troduction of improved implements.

A Japan is sometimes held up as an example to be followed
n agricultural reorganization, it may be not uninteresting to com-
hare' the size of the heldings in that country.  In the report of the
gcultwral Burean published by the Department of Agriculture
%nd Commerce, Tokyo, it is stated : “ It will e seen that when the
ble lands iy the country are distiibuted among each farmer’s
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family, the average area is 1 cho 7 se in farm, lands (slihtly ny
three acres)—the fact that our farmers live on such - sma)]
of land may be attributable to the utilization of the {:y 4 n
crops fields.” The distribution is here by family, whereys iy fg
provinces a holding is frequently cultivated by severa) famil
and allotments have been excluded. If the sams metho] of caleg
tion were followed, holdings in Japan would probably nat he my
smaller than the medium-sized holdings in the United Provipe
The figures, however, quoted above do not set out the whl
_ situation. Account has to be taken of two other_fac{ oS ¢ (1) gy
amount of sub-leasing which prevails; and (2) the size of some ¢4,
groups composing the cultivating units. Theextent to whichg,
leasing prevails varies very much in different parts of the proviug
being as high as 29 per cent. in the Benares Division and falling
9 per cent. in the Meerut. Without quoting more figures, it myrk
said that it is most ccmmon among high caste tenants, and o
paratively rare among the energetic agricultural castes. such as
and Kurmis. The right holder in such cases sinks into the pesiia
ol a petty proprietor, leasing the whole or part of his Lolding tes
subtenant. The latter is rack-rented and his position is precarios
his land Is in consequence usually badly cultivated. The inqig
further showed that many of the cultivating units were compesi
of several families, sometimes as many as four and five. Insm
cases they cultivated in common : in others they hal privies
subdivided the land and, what is worse, cut up the flelds. S
subdivisions not being recognized, joint liability for the rent rems
and the whele area is treated as a single holding. The figwest
holdings, therefore, are so far less favourable than they appear®
the surface that the area may have to maintain an excessive numbe
of persons, and the real unit of cultivation may be som thing smalk
than the recorded holding. These features of the land systemd
due to the intense pressure on the land, and, so long as the 5
causes remain at work, must be reckoned with in awy scheme fo
promoting agricultural improvement by enlarging fhe holding
Legal restraints have proved inadequate to preveut whesd
" gub-leasing and subdivision, and these tendencies, by Lovering
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o unit of cultivation, would cut at the root of any suc
; reorg1izing holdings.

Though greatly accentuated by the scramble for land and sub-
dsion «f proprietary rights, fragmentation of holdings muy oiten
, treced o the necessity of apportioning the land so that each
arer hadl fields for cultivation at both harvests. Iy a typical
ce-growing tract the villages cluster on the Ligh land which i
ader wheat oF other spring crops, the low-lying flooded fields
svond being reserved for rice. Consolidation of holdings would
ring the cultivator no neaver his land, unless the style of village
litecture were SO altered that he could live in the yice fields
iile it would bave the disadvantage that the holding, instead
f consisting partly of rice and partly of wheat land, would be
nade up wholly of either one or the other. Owingto the irregularity
 the monsoon, rice in the United Provinces is a most uncertain
rop, unless irrigationis available. In those parts of the submontane
istricts where water is near the surface and the land generally well
uited for house-building, the villages ave ecither closely packed to-
ether or have broken up into a number of small hamlets.  Here the
peonvenience from incompact holdings is probably slight, and the
wiform standard of the cultivation illustrates the advantages of
ke cultivator living near his work. It may be mentioned that the
nitivators themselves most thoroughly appreciate this advantage.

I scheme

mainly because of the inconvenience of watching their crops when
it a distance from their homes. Over. perhaps, the greater part of
the provinces the difficulty of consolidation is one of water. The
wells are usually in, or comparatively near, the village, the presence
of & good water-supply possibly determining the site. .\ typical
holding in such villages consists of a plot of land in the highlv
Danured home land round the village, another in the middle zone

less highly manured, but possibly irrigable from the wells——and «
third iy the outlying zone which is unirrigated and given up to rains
@ps. Such a distribution gives the cultivator a good diversity of
“ops, and keeps him, occupied all the year round. Distribution of
the land 1,0 compact holdings would only be workable provided
Wells were constructed in the outer zones. and boring experience
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shows this mlght not always be feasible. To take a uy, My
from his water-supply to bring him nearer his work is | d““bﬂul
boon in India. At the same time there is no elass of villig Wi
would benefit more from a policy of consolidation of the hg] Tings
accompanied by the provision of a water-supply. The outlviyg
zones are usually under poor and irregular cultivation, and the, i
often patches of waste between the villages. The establishuy
hamlets—single homesteads would mean too many wells—woulg oy
up the standard of cultivation and hring fresh land under tillige
It might seem that the canal tracts offer the best opporry,
for a policy of consolidation. This is possibly the case in soeq,
lages, but canal irrigation rarely extends over more than part of g
villages in the United Provinces, and the same obstacle would yi
viz., that some of the holdings must be entirely outside the ittinatel
area, to the ruin of the less fortunate in dry years.  For the provine
as a whole, therefore, consolidation of holdings is, at presa. s
counsel of perfection ; but it could be carried out with great adva-
age in limited areas. When new wells are put down, or punpig
plant installed to command areas litherto either wncultiva]
or highly precarious, arrangements could often be made for dividg
the land into plots of suitable size and letting it in compact holdng

There would. too, be undoubted advantages in bringing togethe
fields held by individual tenants in the same black, that is the e
or wheat-growirg block, so long as the main distribution of i
holdings ameng the different blocks were not affected. But suhs
measure would only be feasible if all the land were held in the s
tenure and under the sams proprietors.

The whole agricultural svstem of the provinces has in fit
been adapted to meet the predominant feature of the climati
conditions, v/z., the uncertainty of the rainfall. This bas led the
agriculturist to aim al secwrity rather than high results. and b
frame his apnual crop programme so as to eliminate the ¢ chanes
total failure. This attitude may be seen in every phase of Iy
operations—in. the growing of two crops, often to tie etuimer
of the main crop—in the habit of sowing mixed crops. o the despet
*of the statistician—in his preference for hardy, i low-viel g
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THE FRAGMENTATION OF HOLDINGS AS
IT AFFECTS THE INTRODUCTION OF
AGRICULTURAL IMPROVEMENTS.*

BY

B. C. BURT, BSc., M.B.E,
Deputy Director of Agrienlture, Central Circle, United Procinees.

Ix a previous paper! read at the Indian Scienee Congressin 193,
some of the more gencral considerations affecting the re-alignat
of agricultural holdings were discussed, and 16 was poiuted out the
the present system led to very great loss of agricultural efficiens.
Since that time considerable interest has been shown in the subj,
and the debate at the last meeting of the Board of Agricultueat
Poona,? based on Mr. Keatinge’s paper and draft bill, helped con
siderably to define the issues. Mr. Keatinge’s paper rendered gat
service in one direction amongst others, by showing that the questio
of the size of the economic holding, though of great importance, m
not necessarily identical with the prevention of fragmentation
holdings, although the two problems had often been isenssed &
one in the past.
~ In several districts in the United Provinces, there is good reas®
to believe that the average holding is somewhere in the neighbaur
hood of three acres. It is hoped that, in the near future, further i
will be available, showing the number of holdings of various s%zeSlf
villages typical of certain tracts. As to what may e considert
an economic holding will depend largely on the basis one adopts, ¢

clearly the figure chosen must vary considerably with the patu
. R

* A paper read at the Sixth Indian Scicnce Congress, Bombay, Junuary. 1919. %
1 Agricultural Journal of India, Specis] Indian Science Congress Numb- 1?161 pon
® Proceedings of the Board of Agriculture in India held at Poona, 1917, 2. 26
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the 5ot the crops grown, and the nature of the sources of irriga-
o Bt for typic-al canal-irrigated land in the Cawnpore and
joining districts, eight acres of m}xed fa.rmiug probably represents
o area which can be managed with a single pair of good cattle to
[rantag With wheat and cotton as the principal cash crops, and
il the usual percentage of irrigation—the more Important subsi-
aty CIOPS being juar (4. Sorghum) with arhar (Cajanis iudicus),
i, MA1%8 and some barley —this area also enables a satisfactory
wpply of fodder to be grown and would allow of fair provision of
win for the cattle. Many much larger holdings canying several
Joughs are known to exist, and also many much smaller. How far the
paller holdings are really uneconomic, and how far they represent
j¢ Indian equivalent of “allotments ”* cultivated by labourers
oare only partly dependent on them, it 1s difficult to say ; but one’s
eneral impression 1s that it is only as the country develops and other
utlets for labour arise that the holding below the economie size will
uish. The small holdings held by labourers will probably always
emain. The desire of this class to obtain land is often intense, as
t often affords practically their only chance of social betternient.

But a compact holding of eight. or even six. acres 1s a vastly
wtter proposition than the present type of holding of this size.
Even if we admit that drastic action to limit the minimum size of
holdings is at present impossible, there 1s no reason why steps should
wt be taken to limit the evils of fragmentation. Tn the districts
rferred to above, there is a very large number of holdings of undoubt-
edeconomic size, varying from eight to twenty acres. with a smaller
mmber of larger holdings, all of which would be capable of really
good working were they reasonably compact. Many large occu-
pency holdings exist, but few of them are worked to the Dest advant-
age, und considerable portions of many of them are sih-let.  Whilst
there are often other reasons for this, particularly in the case of some
astes, the writer has often been told by the tenants-in-chief that
the sub-letting is due to the difficulties of managing a scattered
tolding, particularly of providing for the watching of crops. Thus
¥ have potential farms sub-let in bits and lose an asset of consider-
able importance,
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The same difficulty arises with the land of cultivating 1y

The number of zemindars who own considerable area. of U;
khudkasht land, which theoretically form their home far., Ly
and such men are an important asset in the introduction of agriczﬂj.
tural improvements, since they generally possess some educutiop, an
have a certain amount of capital, besides being extremely Diffuenti
in their own circle.  But here again any attempt at farming, a g,
tinct from the cultivation of a miscellaneous collection of fields, is
dered the more difficult by the scattered nature of the land auq i,
difficulties encountered in any attempt at obtaining COMLPAC areys
The writer has come across several cases where small cultivatiyg
zemindars, in an attempt to obtain a compact bit of land, have take,
up and brought into cultivation pieces of waste or grazing land sy
have sub-let their old sir land.  Such opportunities are rare, howerey,
as the districts mentioned are closely populated, and there is litfe
culturable fallow except where irrigation is non-existent or precarion
A small experiment in the Cawnpore District lLas given 15
definite data as to the possibilities of small home farms cultivated
by their owners, With the assistance of the department, a sl
Kurmi zemindar devoted the whole of his sir, and also some rentel
land, aggregating approximately 40 acres, to the growing of improved
varieties of crops with the methods of cultivation adopted on vur
seed farm. Profitable though this was, he was convinced, in the fis
year, of the waste of labour and unsatisfactory results which resulted
from scattered fields. After some trouble and with a great deal o
assistance from the Collector of the district and his staff, a compa
area was obtained by voluntary exchange with other zamindazs a
cultivators, but this was only achieved hy the former giving up sont of
his best land and taking in exchange a block of land more remott
from the village site and assassad as much less valuable.  The res@i
amply vindicated the value of a compact holding. The [origatin
spartment were at once able to render important z\ssisLan.ve a
regards water-supply, economy in management was finonediately
apparent, and the crops of Pusa wheat, Cawnpore-American cotfon
and other crops raised were in no way inferior to those sn oW o
farms. Oa the owner’s own showing, and after alloring bins!
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pe ustz | rent on. the land, the very useful net profit of Rs. 50 per acre
a8 obtained. Unfortunately, under our present Rent Acts, it is not
fen possible to arrange compact holdings by agreement.

n discussions which have taken place on this subject, it has been
impoSSﬂ—‘!e not to notice a feeling, on the part ol some revenue ofticers,
fat the a gricultural departments are going outside their own sphere
i taking up @ matter which they view as primurily economic, and
that the departments would do better to restrict their energies to
pore purely technical matters. Were this view bused on corrvect
assptions i‘g would temporarily carry sowe weight, us the agri-
altural departments are admittedly under-staffed and already
jave on their hands as much as they can mauage.  Apart fron the
fact that all means of rural betterment mist come eventually within
e consideration of the departments charged with agricultural
development, there is the more immediate point that fragnientation
of holdings imposes distinet limits on the introduction of agricultural
improvement. Whether it be the introduction of a new crop, new
Variéty, orimproved method, it should be possible—once the proposed
improvement has been well worked out on an experimental farm and
proof given that it can be profitably emploved, and that it involves
nothing beyond the means of a well-to-do cultivator—to proceed
unhesitatingly with its introduction.  This, however, 15 not the case,
When farm testing is extended to village testing. fuilures occur as the
wsult of conditions which ought not to exist,  The writer has had
wider his notice several varieties of cotton with distinctly desirable
commercial qualities and with apparently the necessary a avicultural
characters to ensure high vield, which, given ordinary decent culti-
vation on departmental farms, have vielded well enough. but which
under village conditions, through water-logging caused by madequate
siface drainage, have done badly. This led to the conclusion that
the local desi cotton possessed a certain degree of tolerance to
wter-logging which had not previously been considered of unport-
all\ce. Now the production of an improved staple crop s a sutticiently
diffenlt, ang lengthy process as it 1s. The number of charae-
frsto lie dealt with is considerable, and every additional character
o be considered makes work more difficult and slower. 1f it is also
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necessary to consider a somewhat indefinite character, v ‘Hﬁh oh
appears under faulty conditions of cultivation, progress is furt
delayed. In many villages inadequate surface drainage is puy
a matter of small and scattered fields. With compact, i st
holdings, great improvement would be possible at nominal eog. I
one not justified in attacking the problem from both endy:

- What has been said of cottonis equally true, thougl .a le
marked extent, of wheat. An improved wheat is, in a sense, 4 m;
efficient machine, and unless it is given the cultivation lecessary ¢,
achieve high yields, its full value will not be ohtained. ¥ a
wheat of high milling quality be grown on ill-drained land. T
point has been strikingly brought out by the result of (rop cutfing
experiments on Pusa 12 wheat in villages. Instead of a pos
yield of 30 maunds per acre on really fertile land and 25 mannds
acre on average land (as compared to the district’s normal 16wz
of des; wheat), many cultivators were gettingonly 19 miuds B
acre, or one-third of the possible increase. In the same vilhm
higher yields were being obtained on well-cultivated or \\'ell-situa?ed
fields. The effect on quality was almost as marked, though com
plicated by excessive irrigation in some cases,

Such examples could be multiplied. Scattered holdings ustaly
mean small fields, and even if drainage is not interrupted, such filk
are difficult to plough correctly or to cultivate well. ~ One is justifel
in asking whether such changes in the tenancy lawsare not possile
in zemindari provinces, as will enable those who realize the advant
ages of compact holdings, to take steps to get theus and wil
reduce the present tendency to further fragmentation.



\GRICULTURE AND IRRIGATION : A PROBLEM
OF ECONOMIC DEVELOPMENT.

BY

5. K. GURTU, M.A,

Member, Board of Revenue, for Divigation. G dior,

«wrey | hear the simplicity of contrivance aimed at in any
ow political constitutions, I am at no loss to decide that t};e
sificers ate grossly ignorant of their trade, or totallv negligent
ftheir duty. It is better that the whole should be imperfectly
uswered than that, while some parts are provided for with great
xactness, others might be totally neglected. or perhaps materially
njured, by the over-care of a favourite member.”- [ Burke’s
Reflections on the French Revolution.]

The above observation is as much t-ue of other institutions as
of political. Civilization is getting mo ..ud more complex. and its
component parts, and eventually the whole. suffer for want of
co-ordination and neglect of the less favoured ones. The science
of agriculture has long suffered from neglect. Up till very late,
agriculture was supposed to-be the business of the illiterate cultivator.
Thave no desire to find fault with the Indian cultivator for not
knowing better, Indeed, it-is a matter of surprise that, born and
bted in ignorance, he vet contrives to be so successtul in agriculture,
by following the principles which have descended to bim in an
“Y.lbroken chain for thousands of vears from his forefathers. but
bis primitive methods are unsuited to the present conditions of rapid
development.  Tndia should be grateful to Lord Curzon for having
‘(‘reated an Agricultural Department and encouraging research.
J;The Indian States, t00, have not been slow to follow in the wake of

( 541 )
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the Government. 1 am not in the Agricultural Depart e
hence have no right to express any opinion about matters a; i(’“\t‘”ﬂ'
Lut the relation between agriculture and irrigation is se intiyy,
and indissoluble that my remarks, 1 trust, will not be ongu
out of place. Indeed, only on the establishment of covrect relas,,
between the departments of revenue, irvigation  and oy,
the economic development of our vast areas i3 posible, |
present the threc departments work, more or less, in watertid
compartments. Tach regards the criticism of the othey
meddlesome, Criticism, is abways valuable, but to achieve j
ends it should be constructive. The attitude of armed ventuly,
almost hostility, exhibited by these allied departments tuwards e
other, is not unnatural under the existing rules and eivenmstae,
That far-sighted statesman who would blend the activities of 3
these into one homogeneous whole has yet to come. Tt will be b
duty to show that the hest interests of every one of theni can aly
be attained by co-operation and co-ordination. '

Once upon a time the different members of the huwan oy
rebelled against the stomach. The eves thought that the whd
body would be useless without their service. The legs raised w
uproar that if they refused to work the body would die of inanitin
The hands similarly vociferated that the entire civilization was lult
by them. Tn short, each component part of the body assertel Its
importance, but all were agreed that the stomach was not ails
useless but a wasteful luxury. It consumed and appropriatel t
hest of what the world could produce. All the rebels struck wl
and gloated on the discomfiture of the stomach. The poor stoud
collapsed, but Leing wise held its peace. As it took no food, it cal
send no nourishment on to the different organs whose fanctions begs
tosuffer. The eves grew dim, the legs began to totter, the hands Io
their nerve, and every limb was in distress. The rebels very soon et
to their senses and realized that while all of them werc oing e
respective duties in the hirman economy, the stomach had 1fs 1%
t0o, and that the well-heing of the whole depended on e well-bend
of all the parts. This is a homely parable, bub it aphes it f}ﬂl
force to the unco-ordinated and exclusive activities of the i
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‘pnrtlm"'-t‘s of revenue, irrigation :dlld ‘dgficllllt\-ll'e, 1f the Revenue
apal"ﬂ““w were to act more considerately in its dealings with its
fer Jepartments, and were more ready to accept the advice of
rigﬂ‘f‘im“ﬂ and agricultural experts, and these, in their tum, accepted
i iutel»dependence on the Revenue Department, we would not see
oy Takhs of acres lying uncultivate:d, and the present criminal
wste of water and harrowing visitations of famine will hecome a
jing of the past. The existing irrigated avea In Tndia is about
{ etores of acres. It does not require any effort of Invigination to
e that this could easily be doubled if the results of the researches
f the agricultural experts were givendue weight by the irigation
ad resenue officers.
' Pluts are Lving organisms. They require food. water and
ir. The soil supplies the main portion of the food, rrigation works
upply watet, and the air is there in abundance if the cultivator only
mew how and when to supply it to the roots, At present water
s supposed to be the panacea of all evils. Lt the soil is poor, water
b supposed. to make it fertile. If there 1s excessive heat, water is
wlled upon to reduce it. Water again is called into requisition to
onnteract the rigours of cold.  Water does all this, but more 1s requir-
dthan water. The roots require air as well. There is such a thing,
Mr. Howard rightly says, as poisoning the roots with too much water.
t will he muecessary for me to dilate on this point. as this aspe-t of
e subjet hias been well brought ont by Mr. and Mrs. Howard of
Pusa in their Bulletins,! which are important enough to be studied
v every irrigation and revenue officer.

Over-irrigation and wasteful application of water produce
bnlul effects in several ways—

(1) by reduction in the vield of crops per acre:

(2) by impoverishment and deterioration of soil ;

(3} by spoiling the climate, rendering it too humid and
walarious ;

(4) by rendering irrigation works less efficient and consequent
loss of revenue.

1 Agric. Res. Inst., Pusa. Bull. Nos, 52 and 61.
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Leaving aside the mélor harms of over-irrigation, i v, try|
appraise the monetary value of the above factors only, i+ \Vould: ;
India as a whole, run into millions of rupees. Over-imioateq CfoP
yield about half of seasonably-irrigated ones. When v g, o
all irrigated area is more or less over-irrigated, this factor along;
potent in reducing the total outturnand, in consequence. the weal
of the country. The damage caused to the soil and t. 1}, futy
generations can only be realized on observing the conditiy
water-logged areas. The effect on climate cannot be expresyq;
money, but the loss to India of valuable lives by malris i o
great. Malaria is a slow and insidious disease, and does not amac}
that attention which cholera, plague and similar epidemics do, ¢
claims more victims annually than all of these put together! [
not therefore worth our while to harken to the friendly voice of 4,
agriculbural experts, and modify our ways of irrigation and el
tion? Iamnota theorist, and fully replize what this means, Ty
means a revolution in our present methods of cultivation al
irrigation ; no more and no less. It would necessitate overhanly
and remodelling the entire irrigation systems of India on whid
crores have been spent. This isa gigéntic task, sufficient to stag
the imagination of the engineers; but if we want to develop Infa
economically, the difficulty must be faced, and the sooner we i
the better. It will also give food for thought to the financiers, The
might well grumble at having to loosen their purse stiings, bt
the war has amply proved that parochial methods of financing ae
no longer tenable and must be discarded, and higher finance should b
allowed full play if nations do not want to lag behind in the me
of advancement. The present difficulties must not he allowed to
cripple the future. Financing and constraction of large irrigatiot
works are, at present, considered apart from each other. This 5
incorrect. They must be considered together. Readers of this
article will do well to study Professor Stanley Jevons article @
the “Art of Kconomic Development” in the Junuary (1.913]
Number of the Indian Journal of Economics.

Engineers flushed with the success of their enlterluiaes are 1t
tmpatient of criticism of their method from agrien!tunsts fut

thet
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atter continue to follow their propaganda witly persistency, it
| ot take them long to get a patient hearing and convinee the

qneers of the value of their researches.

Vi, Howard lavs great stress on reducing the numbers and
jths of waterings, and he has tried to show that if the soil is in
et tilth. and proper mot—a.emt.lon and soil ventilation are carried
it is quite possible to raise wheat on one watering in alluvial
(tg, Much more so is it possible in black soils of Malwa, owing
their greater retentiveness. He is of opinion that this can auto-
dicallv be achieved by supplyving water by measurement. This
crtainly the goal to be aimed at, but Tamafraid it would be too
v for the primitive conditions of India, where the agricultural
s are illiterate and ignorant. Tt is carried out in America and
sproved a great success, not only in economizing waste of water,
1 n reclaiming water-logged tracts.

Up till very late, it was usual i Gwalior to allow for a duty
20 bighas (10 acres) per million cubic feet of the water stored.  This
tuded all loss in transit and worked out to a depth of 26 inches.
iiswas of course very rough and encouraged waste in application,
raslong as the staff attained this dutv, their work was ¢onsidered
fisfactory : hut recently, with a view to minimize loss in «pplication
w0 arrive at a juster estimate of the 1rrigation possibilities of our
orks, | have laid down the following scale, which is only applicable
rsmall projects with length of channels up to 10 miles :- -

Wbl showing the duties of one million cubic feet of water for different

crops.

DUTY PER MILLION CUBIC FERT
nial
(. Name of erop

ReEMARKS
Tmpervious e |Sandy povons
i soils Loamw)y soils coils
11 4. Kharif Bighas Bighas . Righas
TR - 30 2 ‘ 10
*, Cotton B 90 50 : B
B. Rabi
3 Wheat
: . 85 40 ] X
b b and other pulses ... 180 15 : 0
I . Perennial i
e ind gardens .. 15 wo 3
l
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For large projects, with lengths of channels ranging fro I
100 miles, a different procedure is adopted. Before otep,.
the carrying capacity of the main canal and its distributarie i
in view of local conditions, fixed what proportions .f ifiy
crops will be daveloped in the tract under consideraticn, This ¢
course, is a rough approximation, but answers all practical tegiy
ments. The proportion having been settled, the quany
water for kharif and rabi crops is worked out from the toll(;m
standard numbers and depths of waterings. As far as possiph ¢
kharif and rabe crops are so balanced that they require ahoy
same discharge. As the Gwalior canals work alternately fy
June to October for kharif, and October to March for ol ap
it 1s evident that the capacity of maximum economy is attainel}
balancing the kharif and raby discharges : —

Standard wonbers and depths of waterings.

NoO. OF WATERINGS | DEPTH OF WAl‘mm\'c;s‘é
Name of cvop o Ty I 7: REMARKS
[mpervious| Porous |Impervions| Porous
- clay loam clay loam |
— 1 ‘
1. Kharif— . B | o
(a) Rice 4 8 2 4 The waterings {
{b) Sugarcane 4 6 2" 4" | the Maif #
(¢) Cotton 2 3 14" 2" sons are in sit
2. Rabi— tion to watersy
{a) Wheat 2 4 2"" 3: plied by raims
(b} Gram 1 2 1% 2”
(¢} Sugarcane 5 8 2 ‘ 3

The above depths of waterings are on the [ields. Tosi
transit on large canals is considerable. On the basis of experi
acquired in the Punjab, the loss for evaporation and absorption:
allowed for at the rate of 10 cusecs per million square fect of el
area. It is hoped that with the introduction of this procedurej'
a more careful supervision and encouragement of a single waten
it will be possible to greatly reduce waste in Gwalior r;maE o
increase their efficiency. That this is working watistactor -
clear from experience gained on the Bhind canal. Tte storages !
the Sank-Assan scheme aggregate to 10,000 million cubic feet !
Preston considered these would suffice to irrigate one lh ighss
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0 actes.  This gives a theoretical duty of 10 bighas §ern illion
i fcet. but during the last three years the duty attained is about
ble ot this. ‘
(hareing by measurement in India is a bit too earlv. The
rest approach to it is charging by the number of waterings, In
 Beitish provinces, the Irrigation Department charge for Crops
pred. In the Irrigation Act of Gwalior, the State has wisely,
my recomendation, allowed charging 8 amnas per higha for
sin;qle watering. In black soil tracts, irrigation is unpopular, as
ing to their retentiveness no watering is generallv necessary for
ji cops, and in years in which the rainfall is not well distribunted,
fails in October or in winter, one watering is needed. 'The irvi-
for is averse to pay R. 1-8 for one watering. The provision of 8
ws for a single watering comes in very handy and is slowly leading
the extension of irrigation in Malwa. In Tiigation Paper No. 15
Development: of high class erops in black cotton soils in Malwa ™),
mve tried to explainto the revenue officers and the cultivator
at the raisen d'étré of the irrigation works is not merely to mature
anf and rabi crops, but (1) to provide water for domestic and
inking purposes, as there are no sub-soil springs : (2) to supplement
ufall in years of drought ; (3) toraise high class erops like sugar-
ne, paddy and opium, requiring not only a larger number of water-
B but water at the fag end of the irrigation season (May or June),
len water can only be had from irrigation works ; and (4) to increase
evield per higha and improve the quality of Jharif and rabi crops,
have attempted to show in that paper that hecause rabi and
wrif erops of inferior sorts can be raised without artificial irriga-
o, it is no argument against other legitimate and more paying
ks of water. Tt is difficult to pierce the thick skin of the Indian
?leatOr, especially as it is covered with a laver of ignorance of ages :
F h“ i shrewd enough to understand what touches his pocket.
"5 why the advantage of paying 8 annas per watering is
iy siukivg into his consciousness, and he is taking more and more
1, 1ot hecquse my arguments have convinced him, but because
::iutlltl:tow XS to hJQ fldva.ntage to ex.itend irriga?ion by co‘m}.)aring
 single-irrigated fields with those of the non-irrigated
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ones. The advantage of a single watering would be more ' gy,
if he knew something about the soil atmosphere and tl.- e
of soil-aeration and root-ventilation. This is partly donc | by iy
in Malwa, ns the black cotton soil gets badly cracked anc pers
penetrating to the roots. This quality of fissuring, perhays, accgy
more for the proverbial fertility of black cotton soils of 1y
any inherent quality.

This subject is a vast one and would require a volum
justice to it. I have in this short article endeavoured ey
break ground.  We have much to do. It is high time the actiy;
of the allied departments of revenue, irrigation and agief
were correlated to the great improvement of agriculture, ypy
ration of the condition of the ryot, and general increase in the v
of the country.



4QUENT FAILURE OF A LARGE PROPORTION
oF THE RICE CROP IN CHOTA NAGPUR.*

BY

A, ¢ DOBBS,
Deputy Director of Agriculture, Chote Nugpur Division.

T paper refers primarily to the Ranchi  Distriet, but is
licable to other large areas of Chota Nagpur where the physical
fitions are similar.

The Ranchi District consists, in the main, of plateaus at three
ations, 1,000, 2,000 and 2,500 feet, respectively. above sea-level,

area of the district is over 7,000 square miles. and the average
dall about 33 inches, of which some 45 inches fall within four
1ths,

The soil of the uplands appears to be derived in sitw from
weathering of the gneiss which forms the great muss of the rock
the plateaus, and consists for the most part of clay in which
ficles of voarse sand are embedded. When the fine particles of
v ave washed out of the surface soil the residue is distinetly sandy,
Lacts as a superficial resecvoir in whieh a considerable part of
b monsoon shower is held and enabled to soak at leisure into the
 pervious sub-soil, whence it can only escape laterally over the
Ipact rock below.

This lateral movement is very slow, and a ridge of any consider-
le dimensions holds enough water in the sub-soil to supply springs
the valleys round it throughout the year, while in the monsoon
* Vatet frequently comes to the surface at a comparatively short

*A )
A paper rad & . . . .
Faper ad w$ the Sixth Indian Science Congress, Bombay, January. 1.

( 519 )
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distance from the crest of the ridge, on land that appeuy 4
casual observer remarkably high and well drained.

The soil conditions present a marked contrast in this tes
to those of alluvial plains where the coarser and more pervious|y,
having been deposited first are found, generally speaking, belfow\
and the finer and less pervious layers above, with the res i,
lateral drainage is more rapid in the lower strata, the suli-sil
rising and falling with the level of the rivers with which it is iy g,
procal relations.

In Chota Nagpur, wells depend on the local rainfall, thygy
they are frequently sunk into the weathering gneiss until it hecyy
so compact that further sinking is obviously useless.

The graph opposite shows the rainfall and the correspondiy
variation in the water-level in a well on high sloping growd o ik
Ranchi Farm. During September, October, and part of Novemta
1917, the distance of the surface of the water from the top of thewe
was measured daily., The immediate rise of the water-level afterri;
is remarkable and may amonnt to five times the raintall, as forinsta x|
on 19th and 20th Neptember, 1917, when the water in the well i
221 inches as a result of 428 inches of rain. On the otherlal
the rate of fall even from a high level is comparatively slow—
inches in 30 days without rain in November, the monsoon i
continued up to the very end of October.

As will be seen later, this slow fall of the sub-svil water-leved s
a point of some importance in connection with the protection ol the
paddy crop against drought.

Another point of interest is the rapid rise of the water- Jovel at
the beginning of the monsoon—6 fect from 12 inches of ralu  Jwe
1917, and 10 feet from 20 inches of rain in June, 1913. "T'his ¥
be partly duc to the filling to overflowing of a tank within 200 vak
diagonally across the slope.

Wlhen the sub-soil water-level is close to the sulare 0v¢F
areas in the latter half of the monsoon, heavy showers al¢ unable
to soak in to any considerable extent, and the water es-apt® nlxllOSP
immediately over the surface to the lower levels, erodiny the Mne"ﬂ
and causing sudden floods such as those of the Daprodar ¥

l

Jarge
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s the greater part of the Hazaribagh and a corner of t0 Ranchi

lateatts.

The comparatively level winding grooves ground out of the
;moral lvel by this great volume of water charged with quartz
and, open out through deep nullahs and narrow vallevs into scal-

ped basins on the surface of the plateau, separated by ridges and

Fig. 1.

Biack lings, Contours at 5 feet vertical intervals.

Dsttad tings, Separating different classes of paddy land.
Scals, 1in, =600 ft,

‘ 31Uﬁa none of which extend laterally for more than half a mile or so
A , . L ) .

: 'lrlom the nearest distinet dramage line. The diagram. Fig. 1,
{ Mnstrat o -

listrates o very general arrangement of the contour lines on a bluff,

i
f
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and Fig. 2 the position of the sub-soll water surface relat v thy
of the ground at the end of the monsoon. Vertical dist. uees ),

Bluck line. Surface of ground, \
Dotted line. Surface of sub-soil water, at the end of the monsoon,

Horizontal scale. 1in. =600 ft. -
Vertical scale. 11in. =30 ft,

of course, been greatly exaggerated to enable the eye to apprecs
differences in level, which in reality rarely exceed 1 in 10 evey g
the most steeply terraced land.

1t will be noticed that the dotted line representing the sub-j
water surface at the end of the monsoon in Fig. 2, comes to te
surface of the ground at points somewhat above the polnts o
maximum inclination of the slope. where the convex suface i
the bluff merges into the convave surface of the basin on cithy
side. The sub-soil water comes perforce to the surface i the
neighbourhood of these points, where the disintegrating upe
strata, through which the water must flow over the rocky curea
the bluff. have heen reduced to a minimum thickness by the mil
of water from the relativelv level surface ahove to the relatiel
level surface below.

The line where the sub-soil water emerges on the surface=—ila¢
the spring-level —towards the end of a normal monsoow. matk
what may be called the natural upper limit of paddy cultivation o
Chota Nagpur. Starting at the head of each valley basin, the e
runs down the sides of the bluff, on either hand cutting the coutot

lines at a considerable angle and emerging in the valley helow &
the bluff narrows to its apex.

A short distance below this line winter paddy may be gt

30l

with safety, in the asswrance that the water stored in the sub-
of the bluff above will rarely fail to maintain a steady suep by up
November on the surface below.
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Cult:-abors have, however, terraced the surfaces of the bluffs
pove ths line up to a seclon(} line eutting the contours at a smaller
e an frequently encircling the bluff above its apex, Hardly
n\\\hell in the Ranchi District have tanks been made iy w hl(h
ater might be stored for irrigating these higher terraces, and, situ-
sed above the level of the sub-soil water In 4 normal season, they
fepend for flooding on the rain-water running off the upland and, at
lowet level, on the surplus water from the lLigher terraces across
e slope ; and they dry with every break in the monsoon,  This area
pormally grows a light crop of early varieties of paddy which flower
it the end of September and ripen off rapidly when the land dries,
wually in October, but which suffer severely from any curtailment
of their short growing season, and give practically no crop if the land
ks bbfore they flower and is not quickly flooded again.

We have then two distinct classes of terraced paddy land in
{fot2 Nagpur—the sub-soil-irrigated area which can be relied on
t give a fair crop of winter paddy on the concave surfaces of the
wlley basins, and the surface-irrigated avea which grows a small
pecarious erop of early varieties on the lower portions of the convex
sufaces of the bluffs. Between these two arcas, at about the normal
iousoon level of the sub-soil water, lies a belt which may be described
'as the sub-soil-water-extension area, over which the sub-soil water
‘smaintained at a high level by the storage of water m the fields
Temselves and on the surface-lrrigated area immediately above.

This belt usually lies on a more or less plane surface and, where

the slope is gentle, may be of considerable width ; it grows early
whiter paddies the yield of which is subject to considerable but rarely
estreme fluctuations according to the character of the season, the
land heing kept moist after the close of the monsoon by the water
petcolating slowly from the sub-soil behind.

These three classes of land are separated in Fig. L. from one

auther and from the upland by dotted lines. and are marked
L1land 111 from the lowest upwards.
hl the Settlement Report of the Ranchi Distuet. written l)\
- Reid, 1.08., and from which all the statistics quoted n
s paper have been taken, the terraced or - Don” paddy land
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is'divided into four classes. The lowest of these, wi ¢
two.cr(.)ps;in- the year, is “classified as Don I and is sa'| ¢, .
ar}' 1n51gn1ﬁ('ant- ar?a (?f 760 acres in ' the whole disir, Tk
with Don IT, which is said to grow the winter crop cut at the p
November, presumably covers the greater partrof the ary teferrg
to here as sub-soil-irrigated : Don 111, said to grow the crop cy g
in November, seems to correspond with the intermediate belt yjig
has been described as the sub-soil-water-extension area ; und Doy
the crop on which is cut in October, must represent the sy,
irrigated area which dries immediately after the monsoon ends,

Neglecting Don [ as insignificant, the respective cropping poyy
of these classes of land is estimated at 19, 15 and 9 mds. (of g b)
to the acre In a normal season.

Now in a year like the present when the monsoon ends hefy
the middle of September while the temperature is still high,
whole of the surface-irrigated area (II1) dries to the point of eracking
within about a fortnight, before even the earliest paddy flowers, i
the crop on this area is practically a complete failure. Morevver, i
intermediate belt (1I), though drying comparatively slowly, caris
a later crop and suffers to a less degree only, and as it normallv gis
a much heavier yield than the higher terraces the absolute loss p
acre may he as great or even greater. Again the sub-soil-imigatd
area (I), though rarely suffering from absolute drought, carries a sl
later and heavier crop which, in extreme cases, even if the lower hal
be entirely unaflected, must give a considerably smaller absolie
yield along its upper margin.

The combined areas of Dons T and 11 (I is, however, estinatd
at only 284,000 acres in the Ranchi District, while that of DonsII
and 1V (II and I11) is 489,000 acres ; so that a partial [ailure of part
of the crop on the lower land cannot do more than aggravate a
situation that must be already serious. For, supposing that praet
cally the whole normal crop of 9 maunds per acre on 11s lost a
also half of the crop of 15 maunds on II, we have a reductioncl 0
8 maunds per acte on 489,000 acres, or about 4 million mids o d
a total normal estimated production of 12} million mauz: [ of padt
of all kinds, of which total some # million maunds - exP‘)md
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educti§ & dead-weight of about a million maunds required for
o puijoses We find that the amoux'lt of paddy available for food
rposes imay be reduced from 11} million to 74 nullion maunds by
e redustion of_the crop on areas IT and TIl alone, simply owing
) al lmormally early closing of the monsoon even if the season
a5 been ostherwise favourable,

As the value of the paddy crop is estimated at 140 out of the
g6 lakhs of rupees which represent the total value ol the crops of
he district, and as the aboriginal cultivators have practically no
psprves, it can readily be believed that scarcity amounting to famine
mst prevail In many parts of Chota Nagpur under these circum-
gances. This is in fact frequently the case. To quote from the
Gttlement Report already teferred to, “ There was scarcity, if not
lanine, throughout great parts of the district in the yvears 1896,
1897, 1900, and again in 1908...... The cause was in all cases the
fawe, viz., the early cessation of the monsoon.”

Scarcity must, therefore, be described as of common occurrence,
i it s liable to be greatly aggravated by the vagaries that are
conon in an abnormal monsoon. For instance, in the season that
s just: closed, drought up to the end of May and excessive rain
90 inches) in the first four weeks of June prevented the nonnal
hroadeast sowing of half the paddy area, and it was sown late and
auwetland.  The same was the case with the seed beds.  This was
followed by seven weeks with a total of less than 8% tnehes of rain,
dwing which transplanting was only possible on an insignificant area.
The whole paddy area therefore started abont a month Jate and would
{111 auy case not have given more than two-thirds of the normal crop,
geven on the lowest land, while the crop on the intermediate area (1I)
"tnd on the higher of the terraces below it, was only just coming mto
fower when the land began to crack, and in many places was not
much better than the total failure on the ligher terraces.

That such common and comparatively small fluctuations
of the mosnon should have such a serious effect on the food supply
f’f the district, is due primarily to the fact that the fluctuations are
Megular nd  cannot at present be foreseen. The increasing
%euracy i the monsoon forecasts gives some hupe that 1t may



556 AGRICULTURAL JOURNAL OF INDIA Xy,

ultimately be possible to adjust the sowing of early and la:- o
of paddy, so that their flowering may in all cases precede the i
ment of the monsoon., But common prudence suggests thy ity
foolish to continue to grow a very large proportion of the f"odsllpplv
under the artificial conditions implied by the sowing i 4 it
loving plant on land subject to sudden drought, without proviﬂmg
some means of supplying water for the comparatively short Pt
during which an artificial supply is commonly required evey j,
normal season.

As mentioned before, there are very few tanks and there ateyy
natural lakes in the Ranchi District. That this is so is proby
due partly to the generally steep gradients, which necessitate
making of very high embankments to retain any considerable gy
of water. So far as Glovernment action is concerned, sites whp
large tanks could be made with economy are not easy to find,
the equitable distribution of water on relatively small areas is ful
administrative difficulties.

But if the safety of the paddy crop depends primarily on the
maintenance of the sub-soil water at a high level in the bluffs, asth
considerations detailed here indicate. it is not a few large tanksn
the heads of valleys that are required, but a general distribution
small tanks along the slopes. And the function of these tas
would be not directly to irrigate the surface, but to hold up tle
water so that it would soak by itself into the fields below, through
the sub-soil, without any necessity for regulation.

This is, in fact, the normal function of tanks In Chota Nagpw,
They do not commonly hold water for any length of time above the
sub-soil water-level, and are rarely used for irrigation in the ordisars
way, but there is always a stream of water running out of the padds
fields immediately below them.

Beyond providing an emergency outlet at a high Tevel it woul
therefore be unnecessary to take any steps to regulate the escape i
the water, the distribution of the tanks thas solving wost of the
difficalties of administration.

The effect of such a tank, filled intermittently by mowet

. . . . | dae 310
showers, and leaking continuously into the sub-soil on al sides,
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)
e the sub-soil water-level both above and below it, and thus to
ovide, 2 the sub-soil, an additional reserve of water, which lasts
L mech longer period than that for which the water held in the
ok itself at any one time would suffice. This is well illustrated
+h by the rapid rise and slow fall of the water in the well already
ferred 10 and, in a more practical and convincing wav. by the ms.(x
{ another tank on the Ranchi Farm. wade by vunning o bandh
ross the lower side of a recessed paddy field surrounded by upland
p the other three sides.  Three or four inches of vain, falling in heavy
howers 2t the beginning of the monsoon. fill this tank to a dcpt.h
i about three feet. This disappears completely in about a fortnight
f there be no further rain ; at the same time the water comes to the
arface in the paddy fields below the tank which ave completely drv
4 the hot weather. At thg end of the recent monsoon the water
ol to o depth of 3 ft. 8 In. below the outlet during 36 days of
trought with a west wind, the level being muaintained by visible
pvrcolation from the sub-soil above the tank. The rate of fall was
fhus almost exactly the same as that of the water in the well after the
dose of the previous monsoo.

(qven a sufficient total rainfall. the maintenance of the sub-soil
qater-level for three or four weeks of dry weather, at a height
afficient to flood all the paddy fields. is therefore merely a question of
holding up a sufficient quantity of the water of every monsoan shower,
it a high level, immediately above the area to he protected..
Experience on the Ranchi Farm seems to show that to fill up the
sub-soil in the course of two months with a combined rainfall of about
2 inches, it is only necessary to hold up about + inches at any one
time of the rainfall from over the collecting area. Assuming a radins
of 500 yards of upland on the bluff, tanks 100 feet wide round the
perimeter would be required to lLold less than 5 feet depth of water
for this purpose, and a 7-foot bandh would be sufficient—to be
nised later if experience showed that it would be economical to
doso. 1f a row of narrow tanks were made along the edge of the
wpland above the highest series of paddy fields. by excavating part
o the slope to make a series of bandhs within 100 fect of the
#xeavation, and in echelon along the slope, these tanks would go a
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long way towards tiding the paddy over the short periods  f ougy
that are now so disastrous. Earth can be excavated a.q oy, 4
within a distance of 100 feet at a cost of 4% annas per iy b
in the Ranchi District, and a bandh 7 feet high and 21 fuet. g, atl
the base, with the necessary cross bandhs between the succesg,
levels, could probably be made at a cost of annas 5 pey g
foot of tank.

The benefit would not be confined to the saving of the cop gy
the higher terraces in case of an early cessation of the rains, by,
supplying water throughout any probable break in the mungy,
and by enabling later and heavier yielding paddies to he grown ity
safety on the intermediate terraces, such a series of tanks woy
increase the crop over the whole commanded area by an amoy
that can hardly be put at less than 4 maunds an acre an an avenyp
of years. Taking the value of paddy at Rs. 2 a maund a siugle
calculation shows that an expenditure of Rs. 100 on 320 feet length
of tank, involving an annual charge of, say, Rs. 20 for interest an]
repairs, would be justified by an average breadth of 350 feet of the
area commanded.

The actual breadth of the paddy belt round the sides of a buf
is eommonly very much greater than this, while there are wide
expanses which though they could not be thoroughly protected
without much greater expenditure, would give a greater proportiou!
return for such partial protection.

Such protection being therefore well within the bounds o
economic possibility it may be worth adding a few suggestions &
to details and incidental possibilities,

A series of these narrow tanks would extend from the valr
head on each side of a bluff, and would meet at some point abote
the apex of the bluff. 1f each tank were provided with a vid
emergency outlet into the paddy field above and behind it and helow
the previous tank in the series, and were connected with the next
lower tank by a narrow deeper cut for lesser showers, the ran ‘Oﬁ
from the collecting area could be effectively controlled by ensuii
that a sufficient proportion drained into the higher tanks of the
series. The proportion of water escaping through e several
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aerget ¥ outlets WO'llld be relativeliy unimportant, as they would
ly T when the rainfall ws?.s sufﬁmfant to flood the whole area to
0esS. There should be no difficulty in controlling on a wide convey
quface the sumlus wafoer that at present does 1o very serions danw e
though concentrated in a narrow conecave \'alley_

Roadls provided with emergency outlets at any convenient
tervals could eventually be run along the lower faces of the series
of bandhs.

When it was desired to inerease the capacity of the tanks, the
auth excavated, if not required for raising the bandh, could be
distributed over a strip of the upland above the tank so as to level
it and raise it to a higher level above the water. These strips with
sater at a high level in the sub-soil at the end of the monsoon. and
sell drained, would be valuable for cold weather crops.

The general control of the rainfall of Chota Nagpur, in defail,
in this way, wonld bring within reach the possibility of utilizing some
of the power that is now wasted in the uncontrolled yush of water
fiom an average height of 2,000 feet on the plateaus to sea-level.
Supposing that half of the 45 inches of monsoon rainfall evaporates
ot is transpired by vegetation, and remembering that the whole of
what soaks into the surface re-appears on the surface a few feet lower
down, and supposing that only 500 feet of the total fall could be
wsed effectively, the power retrievable from the Ranchi District
alone would average over 1} million horse-power {or six months of
the vear.



THE IMPORTANCE OF THE} DEVELOPMENT gy
THE DAIRY INDUSTRY IN INDIA *

BY
W, SMITH.
Assistant Dircctor, Military Davry Farms, Southern Circle,

Tue broad problem lving at the root of progress in Indiy my
he said to be the increase of the wealth-earning power of the ms
and the ensuring of the benefits of this inereased wealth to those who
carn it, or, in other words, the increase in the wealth-pmducing
capacity of the man in the field, and the prevention of the grabbing
of this increase by parasitical classes who do not help to eam it
India is mainly an agricultural country, and to advance its el
prosperity not only must the wealth-earning capacity of the elti
vator be increased, but the productive capacity of the soil must b
enlarged and the agricultural resources of the country developel.
I knaw of no sphere of agricultural development which offers such
a promising field in this direction as the development of the grat
dairying industry. because, as [ hoye to show later, the progresso
otherwise of this industry very scriously affects the greatest of al
agricultural problems in this covatry—the cattle-breeding problen
The wisest of Fastern monarchs has left it on record that * muh
increase is due to the strength of the ox ”, and this three-thousand:
vear-old maxim may be taken as doubly applicable to India to-day.
livery agricultural operation in this country, right up toa ud including
the transport of produce to the rail, is dependant on the strength o
the ox, and it follows that every addition we can ke o the
strength and efficiency of this animal is a direct inereae to te
wealth of the country, and, if we can eliminate the mon y-Jender.4

* A paper read ot the Sixth Indian Science Congress, Bombay, Jangary, 1918

( 560 )
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fp— iing advance in the standard of living of the man, who owns
o works the ox.

Jt is My opinion, based on thirteen years’ cluse contact with
fle-brexding in all parts of this country, that the strength o (]
‘1x is decyeasing in India, and that the country to-dav does not hreed
Hle ame qality of milk and draught stock it produced tielve to-
[purteen YIS 2ZO. This is due to a variety of causes, hut principally,
nelieve, to the conserving of many of the old cattle-hreeding jungles

i

45 forest reserves, and the spread of the canal irrigation system,
fheteby converting what were formerly cattle-hreeding jungles into
gmin—producing areas. If this be so, and I think the fact is generally
admitted Dy those who have studied the subject, then there is onlv
ane remedy, which every other country has had to adapt when 1t
net & like problem, viz., the cattle must he hred on the cultivated
jads. This can only be done and will only be done when it i
geonomically sound for the cultivator to breed and rear cattle, and
it is in order to make the breeding of cattle a pavable proposition
that the dairy industry must be developed.

[ have heard it stated by those in authority in India that vou
amnot produce & good class of draught bullock out of a first class
nileh cow. My experience does not confirm this; rather 1 maintain
that vou cannot possibly produce the very hest class of dranght
hallock out  of anvthing but a really good milking cow. The
abilitv to produce milk, Nature’s all suitable food for the young, 1s
the strongest and best proof of ma.ernity, and the more efficient and
perfect the dam, the more vigorous and healthy the offspring.  The
qulity of yielding milk in no way cle shes with draught poluts, and it
an be proved that not only is there no antagomism between first
dhss draught qualities and the giving of milk, but they are identical,
d | quote the following well known instances where the very hest
dass of milch cows and draught bullocks are produced frow the
ﬁan}e stock. In Northern and Central Sweden where most of the
ﬂgn("ulturnl work is done by oxen, the favourite breed is the Avrshire
ind 111.S(mthern Sweden where the same procedure is followed, the
Holstedy i the most popular. These two breeds are probably the
fuest mil) producers in the world to-day and their male stock make

4
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most excellent field bullocks. Again the light yellow

o j by
Swiss cattle of the Jura district are famous as milkers, and

-51(‘11‘ :
calves bring very high prices and are specially reared an exp:::
for ‘agricultural work in the vineyards of the Rhone valley, §
therefore from the same dam we can produce the bes: draugly
cattle of any type required, from the heavy milkers of that particy,,
type, it follows that the primary essential for succesfy] Cattle
breeding in India is the development of the dairying industry, 1,
make it economically advantageons for the cultivator or (e giazie
to breed and rear cattle, they must first obtain and brecd frop
profitable milch cow. Not only so but given the good milker, 1,
income of the breeder must be assured from both sides, i, the
technical business part of the dairying industry must Le de\'e]’uped
so that the cow owner may manufacture and sell to advantag tl
milk or milk products from his cow, as well as the male progeny
which will become the draught animal of the f[utwe. ltisi
connection with the development of the technical and business side
of dairying that the most successful results have been obtained i
the application of co-operative methods to productive agrienltur.
Tn most countries of the world which have a peasantry who cultivai
their own lands, the manufacturing and distributing side of the
dairy industry is done on co-operative lines, and the result has
been that not only do the small cow owners reap the whole of the
benefits of their industry, but the educative and moral effect o
co-operative association in this class of business has been of gieat
value in teaching the small farmers business methods, the value o
combination, and m time eliminating the usurer. [ know of 10
reason why the same results should not follow the development of
co-operative dairying in India, and if by means of co-opetatite
dairying the Sowcar or Gombeen man of the East cau be
- eliminated and the actual producer get the great part of the fruits
of his labour, this is in itsell a strong reason for the pecessity of
the advancement of the industry in India.

As things are now in many cases, the cow is useless fr anything
but dropping a male calf, and as it may be assumed that half of the
animals born yearly will be males and half females, the »-eate! part
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he fenole stock b().rn are an ix}’cubus on the land and in hreed-
;parlml,ﬁ, ““ eat their heads oft.” In shqrt, as cattle-hreeding i
dia MU in the futl-n:e be done by the cultivator it cannot he 1y
Jly proi}table outside of the dual purpose cow, producing milk in
ccase of the female and efficient draught qualities in the cqse. of
emale. NO other system is practicable, as heifers not required
y breedm:Z cannot be sold for beef in India. nov can thev in many
s be killed oft as useless. In districts where male buffaloes g e
itable for dranght the same argument applies.

Fverv agricultural operation in India depends to some extent
1 the efficieney of the draught ox. This efficiency can onlv he
ceased and secured by the development and the fostering of
reding on dual purpose lines, i.e., dairving and dranght. Irom
jis point of view the development of dairving in India is of
qmmount importance, but there are other important reasons why
e dairy industry in this country must be fostered. and of these .1
arpose to touch on two only, viz., (1) the necessity for cheap and
lentiful supply of dairy produce as a food of the people aud (2) the
aie of dairying as a means of maintaining the fertility of the soil
here general farming is practised.

Astegards (i), India is a vegetarian country, the people generally
onot eat meat, and I do not think thete 15 anvthing which can take
be place of ghee and the various products made from milk. either

ade

vaporated or curdled, as wholesome, strengthening and easily assi-
ulated foods for the people, to say nothing of the absolute necessity
orfresh milk for children and aged and infirm persons.  The children
A the nation are the hope of the fubure, and in these modern days,
¥hen the mother is so often unable to suckle her offspring, a cheap,
pure and plentiful milk supply will go a long way to reduce the heavy
:mfant mortality in cities and Jarge villages. At the present time
b most large cities and many Indian villages, pure milk is a luxury
i the vich whereas it ought to be the comunon food of the poor.
nd from the point of view of the health of the people at large
. their f,od supply generally, the importance of the develop-
Mt of the dairying industry in India cannot be overstated.
;here 1510 2ation in the world whose people appreciate the product
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of the cow so much as the people of India and yet t iy | Iy
cows generally are 100 per cent, less efficient as milk prodyee, N
those of most civilized countries. That they can in tine p, Iy
more efficient is a certainty, and it is a truism that the Clfion
the dairy cows of any country is a true indication of the Sere
agrieultural advancement of that country.

As regards (2), the problem in front of the agriculturist i, fd,
especially in the irrigated areas where failure of rainfall gy
enforce frequent fallow vears, is how to hest restore the itrogey
potash, und phosphates to the soil which the crops have reygy
and there is no doubt that the development of dairving amf]m
the cultivators would, to a large extent, solve this problem,
land suffers in India from the want of what may be classed as iy
farming, and until the man who tills the soil gets into the hulit,
rearing and keeping cattle on his land, which can only be profial;
done on dairving lines, there is no hope of his adequately maui,
the land. If every cultivator fed a large part of the fodder g
on his land and a small part of the grain he producex, to cattle hue
on the land, the manure from the cattle, if carefully hushanded m
scientifically applied, would greatly enhance the general riche
ol the soil and increase its productive capacity. It may be saidho
that the practice of burning manure so common in India wnl
prevent this, hut this factor also can ()rily be altered on econan
lines, and [ believe that the introduction of general dairying vou
go a long way to prove to the cultivator that the value of cowl
a4s 4 manure was in many cases greater than its fuel value, and 1
any case it would increase the quantity available so that anappe
ciable quantity would be left for manure after meeting fuel requ®
nments,

To sum up, from an agricultural point of view the developmen
of the dairy industry in India is of the greatést importmce hecatse-

(1) only by this means can the greatest of all | agricu/tue
problems in India, the (attle-breedn g problet: b
placed on a sound economic basis ; .

(2) it particularly tends itself to development ot c- -operdlt
lines ; agricultural co-operation has heer the busin
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salvation of the small holder in many countries and
it should be so in India ;

(3) the solving of the cattle-breeding problem o), dairving

lines must at the same time enormously inerease the
productivity of the land as the farmer will hyeed
rear and feed his own animal on Lis gwn Jand. :m(i
their manure will be available to renew e 1'91jtilitv
of the soil year by year. ’
Fron a general point of view, as apart from the purely aori-
ol aspect of the question, there remains the areat ;n.nl fc-al-.
hing effect of the development of this industev on the health
the conunon people.  Cheap and pure dairy produce is essential
{he health of the community, they cannot get it now, and nothing
i the development of dairying as a national industry will fri\z
to them. l )
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BY

W. McRAE, M.A., BSc, F.LS,
Government Mycologist, Madras.

Ix India the Para rubber tree, Hevea brasiliensis, is grov
chiefly in the south-western region of the peninsula aling the oy,
fringe of the Western Ghats from the southern part of Travay
through Cochin State to the northern part of the district of Malaly
as well as in a few more inland localities in the Anamului, Nilgi
and Shevaroy Hills, in Coorg and in North Mysore where it 1s gy

o SHEVAROYS,
MALABAR: SR NILGIRIS.
LR ANAMALA?S.

TAAVANGORE.

Map showing the position of the rubber-growing ares.

( 566 )
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¢ lighe: clevation in a climate not usually considered particulavy
b . The estates occupy the flat laind in the wpper parts of
e valle s and the lower slopes of the Toot-hills. and individua
states o groups of estates are separated fronuone another b vax
(retches of forest and jungle. The area of these Hlocks of [for
gowt as A pure crop varies from 100 acres or 5o up to 10,000 acps,
[eaving ont two small groups of trees planted experimentally by the
Fuest De partment about 1879 and 1886 and single trees und grouys
o hlf a dozén in compounds : (md gardens, the first Hevea was planted
uder estate conditions in 1903, and during recent vears it i
Jeen planted rapidly and now there are about 60.000 acres of which
et half is in full bearing.
RALINFALL.

The annual rainfall in this area is always high, being about
120to 140 inches on most estates while reaching as much as 240 nches
o some, and about two-thirds of this comes during the months
fom June to September. The south-west monsoon usually bursts
eatly in June, after which it rains more or less continuously for the
Jest three months.  During Octoher and November a falr amount
0 ain falls under the influence of the returning north-east monsoon,
the pleumtatmn occurring as heavy showers. From December
o Mareh there is little Tain and the weather is comparatively dry
and hot, whilst during April and May there are occasional .,h(»\\'m's
which are connected with cyvelonic disturhances.  On the whole,
then, the climate is warm and moist with the exception of a spell of
hot weather when the humidity is comparatively low. Thus the
cnditions are eminently suitable for the growth of the fungus that
auses the disease which is the subject of this note.

EARLY NOTICE OF THE DISEASE.

During the increased activity of planting in 1909-1910. while
the planters were trying to meet the large demand partly from
the older estates, their attention was directed to the fact that
FOnsidemiah‘. numbers of fruits were rotten on the trees. Then oo
'was voted that there was some shedding of leaves ding the
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monsoon in addition to the normal leaf-fall that took pi in Ihﬁ‘
dry weather. When the demand for seed subsided, ho.eve |
attention was paid to these two phenomena. Again ai.n 19}-.3‘
when efforts were being made to utilize rubber seeds for e emﬂ(i
tion of oil, attention was directed to the fruit-rot. ~i]} 1he
demand for seed for planting had become smail compiied ¢ he
available supply and the utilization of the seed for other P
was a minor matter, the disease was not thought of much
quence. The falling of leaves during the monsoon was b gy
people thought to be a natural phenomenon correlated with th y,
conditions of a heavy monsoon. As, however, rubber vields i
not go up so rapidly as was expected, this abnormal shedding o y
leaves in the monsoon was investigated as a possible cause,

PERIODIC LEAF-FALL.

When voung, Hevea does not shed its leaves perivdically,
that up to the fourth or fifth vear the trees are ever-green. Suhg
quently the normial season of leat-fall on the West Coast is Decenyy
to Junuary. At some period during that time most of the tie
are hare. bul sonte retain a considerable proportion of the ol lare
il the new flush is well expanded. and some trees are thishing whi
others are still shedding leaves. The leaves assume various tog
of vellow, brown and red before thev fall.

ABNORMAL LEAF-FALL.

A second and abnormal leaf-fall occurs on infected edaw
quring the monsoon.  Towards the end of June when the munseon
has set in steadily, trees hegin to shed their leaves and continie tide
50 in ever-increasing numbers till about the middle of August
even later if the monsoon is late, after which leaf-shedding hecones
inappreciable.  Some trees lose all their Jeaves and stand quite b
but some lose only a portion.  (Plate XV1I, fig. +.) Manv. l]\)\\"e\'er.
Ao not shed -them to any appreciable extent, and these awe Invariably
trees that have few or no fruits. By August the foliage looks de
cidedly thin and the ground is covered with a thick coating of Tl
Jeaves. On the green leaf-surface there may be dull gy sputs ¢









PHYTOPHTHORA MEADII 5

569

ud o1 somewhat irregular outline with minute drops of co

o agu-
latc « towards the interior.  (Plate XVII. fig 2y Ty &

gted 10 stalk of
selead 7ol 8 leaflet may have a dayk brown spot which in well
¥

purked (€8 is slightly sunk below the general level of the
i s Jdrops of coagulated latex. (Plate XVII, fig. 2) Leaves

netines assume shades of vellow and red lefore they fall

happ
quite '
o the leuf-surface or on the stalk.  After this second leaf-fall a
i-ermin amount of new flush is produced, hut badly attacked trees
il bare till the natbural periodic renewal of leaves i January.

ome trees in the tropics shed their Jeaves nomually ,\-m-m;;l
Eﬁm@s during the year. Among others Schimper mentions that,
iimhe hotanic gardens at Buitenzovg, Urostigma glabellum, a gigantic
oo, sheds its leaves and produces new foliage about everv two

surface

as
s during the normal leaf-fall u December-Towary, tut

1 considerable number come down green with no discoloration

f
'

Lanths. No records of thiskind, so faras 1 am aware, have heep
m\hlisl1e&fn,x1' trees in South India.  There is, however, an mpression
Tt Terminalia catappa, to mention one only, sheds its leaves twice
luing the vear. Mr. R. D. Anstead, to .confirny this impres-
dm, kept a record last vear in Bangalore and found that leaf-fall
wenrred in February and October and both periods of leaf-fall were
flowed immediately by the production of Dlossom. Trees that
wnally have only one period of leaftfall, sometimes in drv seasons,
bave a second more or less complete leaffall.  Melia  dzadiracta
n{oimbatore generally sheds its leaves once a vear in March and
fowers In April, bub in 1918, a vear of prolonged droughe, it shed its
waves g second time in- Neptember and flowered about the end of that
moth Though blossom often follows leal-fall this is not always so;
?f'r example. in the case mwentioned above by Schimper.  In the case
tthe second leaf-fall of Hevea no period of flowering follows @ 1t s
Wt & general phenomenon over all estates but is confined to parti-
s areas and varies in amonnt from vear to vear ou the same
‘ll\b(’k of trees. 1t does not oceur in Burtia and the Straits, and in
‘{93'1011 oeeurs as i does in India. It seems wore likelv to be due

—_—
———

1

Schimper A, W. ¥,  Plant Geography. Eng. Tran.. 1003, page 245.
vg Y g pag
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to a local influence affecting individual trees, than to

. . .. © Ol n
an internal cause connected with periodicity in the l:,'af-fa?lisj
fungus, Phytophthora Meadsi, was found to be constant . "wijﬁ;

i ; ASNrlgg
with trees that had the second leaf-fall and was shoy,, to T gy

to cause leaves to fall from shoots that it had invaded
Besides occurring on leaves and causing them to fall. this Py
tophthora also causes a fruit-rot, a rotting of the bark 1 :

ar the 4
ping cut, and a partial die-back of the branches. )

Fruit-ror.

About three weeks after the monsoon rains have st j, il
ashy-grey spots appear on the fruits of infected trees ai gradually
increase in size till they cover the whole fruit. The outer puilp
becomes soft and rotten. The ““ shell * does not split and the weul;
become discoloured and rotten. (Plate XVII, fig. 1) The surfye
of the spots, especially during a break in the rains, becomes cover]
with a thin incrustation which is white when dry and consists of
mycelium of Phytophthora with a most copious formation of St
angia. In badly infected areas every fruit on a tree may e rott
and over whole blocks of trees it may hardly be possible to get

than a few sound fruits.

Die-ack.

After the leaves have fallen -from infected branches. the later
die-back from the tip to a greater or less extent, and at the Junetien
of dead and living tissues the mycelium remains alive during the bt
dry season from December to March when the fungus is not active
on any part of the tree. When the early tains come. the funge
in this position invades new shoots that arise from the branch inme-
diately behind and causes them to wilt, It gets on to the Iea\‘(‘»
and causes them to shrivel (Plate XVII, fig. 3), and forms on their
surface many sporangia, the zoospores of which get to other shot
and leaves.

Bark-ror.

During the heaviest part of the monsoon when tl: t?eesar'-’
continuously wet, a rot appears in the vicinity of the tujping ™"
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Dark spots apjﬁear and extend upwards on the recently tapped hark
for an inch or two in dark streaks, the underlving tissue Becoming
wit and sodden, and exudations of latex appear on the surface a8
«ell as in cracks in the tissue, forming sometimes large pads between
the bark and the wood. 1If mo break occurs in the rains and if
tapping 18 not stopped, the bark splits vertically along the lines
Jown to the ‘wood, then laterally, exposing the wood sometimes
throughout the length of the tapping cut. The bark gradually rots
away leaving an exposed area of wood sonietimes 17 inches long by
1to 4 inches broad. In some years when the rains are not so contin-
wous and when tapping is stopped at once, bark-rot though present
does not penetrate so far and the wounds heal over fairly quickly
after the rains have stopped.

Second leaf-fall usually occurs first on Heven when the trees
come into the fruiting stage which in South India is usually about
the fifth year. Then, however, it is the fruit-rot that is mest in
evidence, while in succeeding years the second leaf-fall becomes
more noticeable. Younger Hevea does not have such a leaf-fall in
the monsoon though it has been seen on individual trees or groups
of trees where such have been planted among older trees or occur as
supplies. Bark-rot may occur in the first season in which the fruit-rot
appears or in a subsequent season, but it has not been seen on blocks
that have not had fruit-rot. The disease began in the southern
part of the Hevea-growing area and gradually extended till now
few estates have escaped loss to some extent.

THE FUNGUS.

Plytophthora Meadw is found in all the tissues of the parts
aleady mentioned. The hyphw ramify chiefly between the cells
ad either come to the surface to produce their sporangia or produce
- ®xual cells inside the tissue of the fruits.

The sporangia are minute pear-shaped sacks containing usually
from 14 to 22 spores. When one is ripe, the apex dissolves in the
Presence of water leaving a hole through which the spores escape.
_Ea(fh iia8 %o cilia whick Iash to and fro and cause the spore to move
o the drops ‘of water. They are produced in enormous numbers,



572 AGRICULTURAL JOURKAL OF INDIA Xy .

especially on leaves and fruits. The sexual spores are ; tioy)y
interesting for the fact that the oogonium (female elem. ) owg
through the antheridium (male element). They have thy g,
same relative positions as Pethybridge found in P/'/;/Ioj)hz},(,,,;

.

1. Ripe sporangium. 2. Motile spoves escaping. 3. Young antheridium and
oogonium. $ Mature antheridinm, cogonium, and oospore.

erythroseptice  on Solanum  tuberosum  (potato) and  Dastur i
Phytophthora parasitica on Ricinus communis (castor).  The vospre
is thick-walled and the protoplasmic contents are dense, and it has
probably the role of a resting spore.

The fungus has been brought into culture on various medis
€. French-hean-agar and Quaker-oats-agar, and these cultures
have been used with success to cause the various phenomena on leaver,
branches, fruit and bark. Put on Ricinus communis {rastm)
and on Manshot glaziovii (Ceara rubber) the fungus attacks the Jeaves
and stems though it has not been found on these two plants i
Nabure. Put on fruits of Theobroma Cacao (cocoa plang) it causesd
fruit-rot somewhat like the fruit-rot caused by Phytophthora Faleri
in countries where vacao is grown as an economic €rop. Careful
comparative. tests were made with these two fungi on cavao and
Hevea fruits, and it was found that P. Faberi and P. M eqdil eadily
infected Hevea fruits while cacao fruits were readily infected b the
former but with difficulty by the latter.

DISSEMINATION.

The fungus appears to start its activity after the dry seasot a
comparatively few points, but when the monsoon has once jurst 1t
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wads 1apidly. Sporangia are produced on the surfare of the

itsin very large numbers indeed, and the zoospares in Cortespand-

t greater numbers. The rapid dissemination from the first fow
infe'fted fraits can be explained by rain-drops that fall on these
. fected fruits splashing the spores considerable distances to other
leruits. Faulwetter! showed by experiment that water i splashed by
4 falling drop only when it falls upon a film of water. and it is the
wter of the film which composes the splash drops. A drop 02
nillimetre falling 16 feet on to a horizontal glass slide covered with 4
flmof water splashed drops to 24 inches. Tn wind driven by an electric
finand travelling at ten miles an hour at the point of splash which)
wasthree feet above the floor, a drop falling 16 feet splashed d rops to
etreme distance of 18 feet. The size of the dvops is comparahle
to that of rain-drops and winds of ten miles an hour, and mueh more
during the early part of the monsoon are often experienced an rubler
estates.  With the almost continuous rain the opportunity of con-
tingous distribution by splashing is given, and even though frequent
collisions between splash-drops and rain-drops ‘will oceur, thus pre-
venting many of the former from reaching their extreme distance,
still some of them will be carried off and he again splashed farther
listances. This explanation would seem to be sufficient to account
for the rapid spread of the fungus from fruit to fruit and to leaves
o an estate, and the great number of motile spores produced on
ifected fruits provides many opportunities of their heing washed
down on the tapping surface.

J.oss.

Hevea has been attacked by this fungus in South India before
Panting has been well established, so that there is na verv extensive
series of figures showing the yield of latex for auy length of time on
the estates of healthy trees. Kstates have been in bearing for anly
#few years, 8 or 10 at the most, and that on a comparatively small
dreage which has gradually become affected by abnornual leaf-fall.
It s thus difficult to estimate the latex yields that might nornully

—

4 ,‘F""l“'etkl',_k. C. “Wind-blown Rain, & factor in Disease Dissemination,” Jorrn,
ric, Res,, X, pp. 830-648, 1917,
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be expected. That so far they have not come up to the .. ety
current at the time of planting is fairly generally concedii] ;1 km

: . angd
of the shortage is undoubtedly due to the offects on }ie me?;
Phytophthora. The loss due to the rotting of fruits is , iy

factor, as the utilization of fruits for purposes other th:y Pl‘dming
for the present at any rate, hardly comes into the estimate, an;
discussions with most of the planters who have had much tq g, with
the disease, I have come to the conclusion that 30 to 40 1h. of yy,
rubber per acre per annum is about the average loss and it may },
as high as 70 or 80 on badly infected blocks of trees. This transp}.sed
into money value, with the rubber, say, at 2s. 9d. per pound and the
cost of production, say, at 9 pence a pound, gives a loss of from ¢ 1,
£4 per acre per annum, which multiplied by the yielding intected any
of about 30,000 acres represents a total loss to the industry of abut
£100,000 sterling and a possible future loss over the area of 60,0
acres of a very large sum of money indeed. The loss involved is so large
that it is practicable to spend a large sum of money on preventive
nieasures on every estate,

PREVENTIVE MEASURES.

In considering preventive measures the main facts to he bome
in mind are (1) that the mycelium passes the dry weather mside
branches that have partially died back, (2) that cospores, which are
resting spores, are found in the fruit, and (3) that the fruits are tie
main propagating centres for multiplying the fungus. This suggests
that the branches that have died back and the fruits should be desk
with. In the one case the aim is to stop the fungus from beginuig
its activity in the new season, and in the other to stop jts rapid
propagation after it has once begun. 1f all branches that this fungus
has caused to die back were removed, say, a foot beyond the junctitfu
of living and dead tissues, many of the centres of infection that begi
the new attack of the fungus each year would be destroyed. No¥ all
branches that die back on Heveg do not do so because of this fungus.
There are other factors that produce- die-back, eg., shade C’f‘“ses
the lower branches to die and other fungi also do so. There® o
simple field method of distinguishing between these vari 3 caust,
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that, if dtie-back branches are 1o 1o femoved, they Wil By
te removed irrespective of the Causative agey, Many of 1,0
nehes that have died back are mere twigs while ot heps are Ly
e are NANY such on each tree-—far more )4, is realized (i) the

sity comes $0 remove them—apd they are seattered aver (e
" indism-imingttely; however it is quite possible t, remove
o verv large extent,

It has heen shown that the fungus nay invade braneh along
e fmit-stalk, and that the fruit-stalks of rotted flujts DAY rema iy

P(he trec theough the dry weather il] the beginning of )0 Motsaon,

bivis a real difficulty in the way of preventive Deasures, for it i

wpossible to remove every possible centre of infection of this kind,
al these old fruit-stalks were removed when the trees 4y, bare iy
¥ember-January, there is the fact that the mycelium of e fungns

brades the branch from, which the fruit-stalks SPring at their it

{ insertion, Removing die-back hranches would nos destroy thig

uree of re-Infection entirely,

Removal of the fryjts before the hreak of the monsaon would

iop the rapid Propagation of the fungus that begins about 15 days
er the monsoon hag set in.  This would also for future infertion
over the difficulty mentioned in lagt paragraph with regard t,,
Blection hy fruit-stalks, Tt the fruits are not there ¢ hecome

Mected the fruit-stalk would not carry the mycelium of the fungns
Mo the branches,

fheny

order to preveng the formation of fyyjs, This could be done hy
Wting off t]e flowers or by Spraying them wit}; 5 chemical that waould
B them, 14 has been found that only about 35 per cent. of the
Botesconog bear mature fruit, that the stalk of the juflorescence
% pliable that it bends before the knife unless it has almost
redge. and that many leaves are removed with the inflorescences,
08¢ three drawbaclky render this method impracticable, A soly.
R of coppep sulphate does kill the flowers, hut Spraying is impriic-
® because of the Jgel of water in the flowering season and,
e the illﬂoresoences are scattered over the whole tree, so much -
e soltiop hag to be used in order to get at each flower that it
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practically means sprayir.xg the \vhc{le t-ree.‘ The same - plies iy i
increased degree to spraying the fruits in order o prever: the fungy
developing on them as the stand of foliage i3 greate: during :h
fruiting season. f

The question whether it is not possible to prevent trees p,
flowering or to reduce the amount of flowering by some wly
means has also been considgred, but it does not seem feyg)
Horticultural endeavour has been rather in the direction of im-mw.i,q
the flowering capacity of plants, and so far as we Know there are
culbural methods of preventing a“tree from, flowering or reducy
the number of flowers it produces that are applicable in eqy
conditions.

In a block of 100 acres dead branches and fruits were v
during two successive seasons. An adjacent block of abow 1l
same®size was taken as a check. In 1917 the contrast betwer i
amount of second leaf-fall was very marked. While the
Blocks had a heavy fall of leaves, the treated block had bl
any. One tree in the treated block, inadvertently omitted dun
the operations, shed nearly all its leaves and had fruit-tot. und
adjacent tree shed the leaves on the side next it. Bark-rot thogh
present was very much less on the treated block. The operatins
were very carefully carried ont and the total cost was Ry 14
per acre.  In 1918 the monsoon was scanty and the disease was il
s0 severe as usual. Still the contrast was distinct and in favour o
the treated block. In 1918, from another block of 70 acres 1

. dead branches only were removed and the result was satisfactit
It requires a more normal monsoon, however, to decide wheth
this treatment alone is enough. 1f it is, it will be more ecotml
a5 the removal of the branches costs about one-third of the 1%
cost. The drawback of this method is that a large Jabour foree
required at the time when the coolies usually go to their homes
the low country. If the method stands the test of further sea
then its application hecomes a matter of business organimi“n:

Meantime efforts are being concentrated on the preventit
park-rot. The method that has become most general is “" P
with a chemical, usually one of the products of coal-tar distillat
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tapped -urtace of the bark that is to renew. [zal and 4 wixture
s ad tallow are the two most employed though others are used

ing to availability. Greater attention is also heing paid to
ing 3 clearer air space around the trunks and to keeping the

e in @ clean condition.



THE COFFEE PLANTING INDUSTRY I.
SOUTHERN INDIA.

BY
RUDOLPH D. ANSTEAD, M.4.,

Deputy Divector of Agrieulture, Planting Districts, Madins.

Tur history of the introduction of the coffee plant i injy
has heen given in an article already published in this Joumal!

Tradition has it that this crop was first introduced abou vs
centurics ago hy a Mahomdan pilgrim named Baha Buda, v
plantad it on the hills which hear his name in the Mysore S
The first svstematic plantation in Mysore appears to haw le
established in 1830 near Chickmaglur, and about this time plat
tions were also estiblished in the Wynaad and on the Shevn
Hills, Bv 1846 it had spread to the Nilgiris, In Mysore the ol
existing coffec was planted between 1830 and 1841, while a natider
of estates were opened from 1870 to 1880,

For the following account of the early history of coffee 1
Coorg T am indebted to the kindness of the late (Comubss oner
Mr, F. Hannyngton.

“The suitability of the soil for coffee cnltivation appis t
have attract>d the attention of the Buropean planter aboit &
vear 1882. The capabilitios of the province as & voffee-grovin
conntry had long hefore heen known to the natives, and it i 4
of snrprise that Buropean enterprise did not enter on the feld t;
a much Jater date. Tt is conjectured that, during the time of 1
Ccorg Rajas, scme Moplas, who had obtained grants *f land 2¢
Nalknad. introduced the shrub from seed which was bonght fre

—

1 The Agric. Journ. of India, vol. X1%, pt. HI, p. 413,
( 578 ) ‘
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oo o perhaps se'cond-hand {rom Manjarabad. Tts suecessful
proﬁm,le cultivation was at first concealed from {he Coorgs,
¢ these weie shrewd enough to find out for themeelves that, wlilst
o of the fabled fatal consequences followed the cultivation of
arub. there was a ready and lnerative sale for the proluce.
rugh the exertions of the first Superintendent. Captain Le
oy (183 1-1843), who took a deep Intavest 11 the m iyl Pros-
Jire of the country, the coffee plant became almost wniversal,
‘ “When coffee cultivation was taken in hand Iy Furopean
EH and energy the Industry soon assumed greater impertance.
I Fowler, the first Kuropean planter, openced np the Mercara
wte in 1854, Mr. Mann becamz the pioncer on the Samnaji Ghat
11855, Dr. Maxwell opened up the Periambadi (hat estates m 1836,
i in 1857 Mr. Kaundinya founded Anardapur village with o most
nuising plantation in the bamboo district. Round these fist
atres of cultivation, dozens of extensive estates gradually sprang up.
“The vear 1883 matks the ccormercarert of the deine of
fve, when the price fell by forty per cent., a vesult due chiclly to
_xovér-stocked matket and the cempetition of Brazil, The low
i)rices fetched during the followirg few years dealt the death-Dlow
fo many Indian estates, the owners of which were dependert on
lans from sowears whose high rates of interest they were no longer
ile to pay ; they were therefore unable to raite the funds to meet
belr working expenses and the estates rapidly deteriorated. A
e vears’ neglect in a coffee estate is sufficient to yuin it, and the
il in prices therefore resulted in the disappearsnee of many onee
larishing estates, nor could the exceptionally high prices sub-
tgently obtained avail to redeem the misfortimes of the past.
ke estates on the Ghats which were opened without shade were
¥ beginming to show signs of irretrievable decline ; in 1889 several
atge Buropean estates on the Sawmpaji Ghat were relin quished wholly
®partially, and a few years afterwards the estates on the Petia nibicdi
Bhat wwere resigned to Government. By 1898 all cofice o the
Slats ha practically disappeared.”
Another factor which played a part in the reduction of the
"reage under coffee was disease, especially leaf disease, caused by the
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fungus Hemileia vastatriy, and root diseases. The lar .1 4y "
ciated with the decaying stumps of jungle and other + .5 4
coffee began to decline and leaf disease to appear. 1.y Pl
thought that they were growing the wrong kind of shade i pryye
to change it by cutting out large numbers of certain kiuls of ry
especially derocarpus frazinifolius, without taking an: yrecyy
whataver about the stumps, which, as they rotted, afforled o wiry
habitat to root-dissase-producing fangi. These rapidlv spread oy
coffze and killed largs areas of it, and in some parts of Mysop
now sees tracts of land returned to grass and serub which were g

flourishing coffee estates.

There is, however, a more cheerful side to the picture ; e
the best estates weathered the storm and with the uproviig i
ation the area of these was increased. The total disteibution ofy
coftee acreage in South India at the present time is as follows:-

Aprey
Madras Presidency . . . EARD)]
Coorg - . 32634

3
Myuore State
Travancore State
Cochin State

Total

As will be seen, the chief coffze-growing areas are Mvsore
Coorg which contain 74 per cent. of the total. In thes» districtsth
acreage Is approximately divided as follows:--

COORS.

Area under cultivation by Lndians onEuropean lines
Avea unider enltivation by [udians on native lines ...
Area under cultivation by Buropeans

MYSORE.

Area under cultivation by Indiang
Area ander caltivation by Europeans

During the last 15-20 years much more attention bhas betu
paid to the scientific cultivation of coffee under the f—"dida““e,ﬂi
Dr. Lehmann and others, and with the establishment of the Scientlﬁl
Department of the United Planters’ Association of Soutiwern Indis
in 1909, the control of diseases and systematic manuil schcmei
have been widely adopted, Much remains still to be one &
learned, but some of the more marked advances may be metioned
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The stady of the mechanical and chemical composition of the
o soils 1 relation bo the manures required has received attention,
b Tndon coffee soils are markedly deficient in caleinm oxide
avatlable phosphorie acid.  The shade. wnder which the coffer
¢ he grown to protect it from the san and deving winds in the

th

¢ weather. produces conditions rapidly leading o acidity of the
1 The falling leaves make a valuable mulel covirng the wround
el inhies deep, and as this vobs dowa wilit s ma be st up.
preqiient iy frequent applications of lims are found to be oneticial,
¢ vontrolling factor baing the cost of this teavtment. idortun-
. there are few coffee estates sitnated near gool deposits ol
l}é;n(()lle and most of this inaterial has to he transportad from the
st 1 the form of burng shells, and this is expensive. In Coorg.
s are now being made «f finely crushed limostons obtained
Hunsar some thirty miles away.  Applications of soluble and basie
phosphatic manures like basic superphosphate and hasiv slig have also
poved beneficial. - For many yearsit was the custon to apply to the
wife: nothing but a mixture of roughly erushed hones aid poonar
Tiu.:ally obtained with an occasional dressing of fish manure,
bt now the benefit of varving the manures apphed and supple-
nenting themy with occasional applications of potash s been
reize]. A growing nunber of estates take seientific advive as to
murial programmes based on soil analyses and wse a variety of
frtilizers, and such systeras have proved their value over and over
wain in increased crop.

Diseases can  also be controlled. Root diseases which have
de so much damage in the past, are now revognized by planters
s die to the attacks of specific {ingl, and precautions are taken
W deal with them as soon as they occur. The general sunitition
of the estates has been improved and stumps of jungle and lelled
stade trees are removed or isolated. The lines ol advance lie in
the direction of a careful study of the life-history of the fuugi cansing
these diseases and their exact relation to the decaving stumps ol
®rtain trees,  Were all the latter known, steps might be talon to
Wark dywn their occurrence in new clearings and remove thu. n
the Niliris, for instance, new land is nearly always wecupleid by
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to clear the land of tha roots and stumps of bhis bres i w1, | y

Two tmportant fungi atback the leaves of the vy .
vastatriz anl Costisium Kolzroga, popularly known as jet g,
and black rot, respastively.  Tae formoer 15 wide-sprei] an) f
on coffe all over the world, and it is creditad with huving ki])ef
coffze industry in Coylon. Taess dissases can be vontrl) y
spraying the coff> at the right tim> with Bordeany misty ,

v,
Lt

]

Bordoritz, and a gool deal of work has bean done of i Toun |
this direction. Tas linv'bing fastors are water and oo, B
rot oaly ozcars ea limised araas anl thus is comaarativelr esr
control by spraying, buat to control leaf dissass snecosslilly vy
largs arexs have t3 by sonvel at oar timo, anld this isa difla
problem. In Nairohi, however, ths coffze estitys aw
throaghout two or thres time3 a vear, and there is little doubt
tha time will coms whean the Soath Indian planter will wake w
the fact thab spraying is a practizal and paying proposition &

power sprayers will be introduced.
Of ins2:t pasts 02 of tho most imoostant and dorlly isass
insazt, Cozzus virifis, anda vavisty of it, Chzzus oz, Thns

atbacked the coffrz on th3 Nilzivis miay years ago ant nathing v
done to chesk it with the rosalt that ib spread o tae shl res
weeds, and ganeral vegetation, and in some districts hos killeb
tha coffre anl renlaral it enlbivatiny wapeoihbl. L kil
this part of Intia coff22 coall be replacad by taa, In Miwae
Coorg, however, coff22 is diffizult to veplace by any othervip.

1
W,

when the szale appaarad in thess districts in 1913 sonvthing
a panic oxvarred. It was found, however, that the »':&1“*{‘»‘]
controlled by prommt spraying with an insecticide, like fish ol wl
soap, while in the monsoon it was attacked and natue!lv tOl}fl‘Ohff
by two fungi, Cephalosporiwm lecanii and Empusa Jocay'1 which *
works in the cold weather. Steps were taken to foach the ph'.‘itf
the best mathols of control, spraying in the dry wcather, B
spreading the fungus by contact, that is, by introdi

cop hrawte
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paining [ngus- -attacked scales and tving' them into the trees
e the fngus did not oceur naturally, in the wei weather, and
pest has heen succeasfuﬂy kept in Bownals, anl it row doss aly
o dame inyears whizh particalacly Qoo i 1y woy
that vertain spaeles of ants commn o ot oup Wt e

sy
el
51»81‘1:]”_\‘
ole and 1 their nests are energetlically dostroved the ik eqn

remastogaster, play a large pavh dn the divivibaiiog o fhe

the Juraely controfled.
[n Coury, another insect past which doos a const lorabio anvant

o e 15 2 seale tnszet, Dastylopins cile, witieh at v the ronots
dthe eoffoe, especially young plants. S halis this pest plices
hat it was P Impossibls 0 radse o ebringe Loteor (s
guliad this pest and veromnizadad cerbain nersoms e s cotrl
delsinfect it gy
a Eaghind, coust tsbing of maphtinlensanleri b coh Ml Taiy

ws been nsed with

Reontle a cuare has beea fon i apborit o s

greab sieuass 6 probaob the voung phints till
Aoy oget big enoagl o resist e atbude ol T sl S e
war it has been impossible 9 imort this modaid and st s wore

aocexhausbad, 6 15 now baiag mwveaf e i th: Mo bas Peesi-

leney, and after the war it is possible tha 6 wili e foand cheaper
o mike 1t than imvort it.

O:her pasts and diseaszs have baen controlle Loan Lat the preseut
tne the cofize planters are fully alive th their duoet e and
wderstind their causas, Moach rennins 5l 6 b done, however,
uthe study of the life-history of dizeasss, espocially those cansad
by fngi, hut a eonsiderabls advancs foes basd e

The coffae on many of the estates is vors old, in sou cuses
whvilial tress mat oxist that are 6)-70 vews oLl wallst on
states Like Balmadies, in the Stevaroy Hills, some of the cofbe
i over 99 years of ags. Tas timy 13 coming wiaen this old coffxe
wll have to ha replaced.  Daring the historv of the cofles bndustry
e big change has already taken place, when the oll © Caick ”
wffee was replaced wholesale with the more vigorons anl robiss
C"OF" ttrain.  There seems to have been little ditlizulty 1 mking
this chinge hut on the old estates now it is not casy Lo wiss Vg
Mants ¢ ¢ grow supplies, and old coffee land is noforionsly duielt
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to replant. This is due to a number of causes whicl: e nt
gone into here. One of the reasons for failure, howev..
strain of coffee now grown has been allowed to der.
care has been taken in selecting seed from which to 1. Nlikserisg
One of the most important advances in recent years hag lep, t
realization of the necessity for better seed selection, 1 the pussi‘
bility of raising a new, vigorous strain of coffee by mea s of byl
zation along Mendelian lines.  This subject has been deqlt ity g
article reproduced in another part of this Journal. The wytty by
been taken up by a few of the more farseeing planters, and o Livheid
exists which has all the vigour of the old Coorg, is bighly divese
resistant, and which bears very heavily, much more heavily 1

1S that g
Vioratp. Y

diddi
the ordinary arabica type now cultivated on the estates iy genery,
This is now being grown on an estate scale and a great future fjg
before it. In fact the future of coffee in South India wndouhtells
lies in two main directions, first the raising of good hybrid stran;\
which will bear more heavily than the present coffee and the Teplave.
ment of the old worn-out estates with these and, secondly, in 4
combination or co-operative society of coffee planters to contui
the local coffee markets and prices and to develop and organize the
local sales of Indian-grown coffee, as well as to do their own curing,
Progress is slow and 1t is difficult to overcome deep-rooted custons
and prejudices, but there are ample signs of a new era in th
direction. _ ,

By far the majority of the coffee grown in South India is o
the arabica variety. Of recent years a certain amount of robuste
coffee has been planted; and this variety is in growing favour o,
poor soils and as a catch-crop among Hevea rubber. It hears heavih
but produces an inferior grade of bean, but it will no deubt find :
place as a subsidiary crop in many places.

Recent advances have also been made in the machinery
employed on the estates to prepare the coffee for market. In old
days bullock power was used for driving the pulper, now the ma jority
of estates are equipped with oil engines and modern puipers and
well-laid-out arrangements for washing the coffee. On one estaté
a further advance has heen made in the instalment of » -lryer
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<t
o

ych the «washed parchment coffee is dried by means of Rot air in o
calving lrum. This hastens the process as compared with tlye
ol s irving and renders the process independent of . e
\Im wover. it improves the colour of the coffoe and rosults iy wyyy
‘.m'l'ig of hbour.  Th2 final (uumr of tha coffoe is done 1 by csng
fms at the c0ast where a hot sun is available, [fore aguin there
s oomy for mmrovem“nt and developmang liss along the Jine of
\.\,.memtm bodies of coffze plantars owning their own curing worke
o which the coffee will be sent from the extates commatively iy
Irom attifivial dryers.  In this way the (mnw of the erap will be
sstened and shipment take place well aliead of the wansmon,

With regard to the future developmnt of th- cofive industry,
wrenal lines have already been indicated. 1t remnins to sav 1ha
the Sdentific Department of the United Plinters” Association of
sauthern India is about to be reorganized and enlavged. Tt wil
te eontrolled by the Madras Agricultural Depavtnwsnt under the
Bretor of Agrieulture. A coffee experiment station is eing
atablished in Coorg on the lines of a Government furn. where s
whole series of experiments will be undertaken to stady munnring
woblems, cultivation methods and discase control, and possibly in
the future plant-breeding problems. Tt i also proposed to add 1o
e stafi a Planting Mycologist vecruited from Furope who will
ke up among other things the study of the muny fungi which
ttack coflee,

There are a certain number of people who have never happened
W visit & good coffee-growing district, who are apt to think that
woffee pl lanting is a decadent industry, but this is by no neans the
ase, It is g very flourishing concern and its outlook on the future
g buight one, The demand for high grade coffze in the Lmnpv i
market 15 always likely to exist, and it is Just these high grade nale.
“tich Suath India is able to produge and has always produsel,



THE “RAJAH” PLOUGH,
BY

W. ROBERTSOXN BROWN,
Ageicultural Officer, North-West Frontier Proviye.

Ox a bright moming, nearlv eight vears ago, the dwv ...
grass on land that now forms part of the Peshawar Yuicyy .
Station was set alight, and hefore mightfall, with a tollowing b
a large part of a block of fifty acres was black i ashes. The i
consisted chiefly of “dib ™ (Fragrostis  cynosurmides) witly «
“Lkahai ™ (Saccharion spoitanenm).  After irrigation the © Rt
ploughs were set to work, a plongh following in the furrm of e
land-plongh to ensure tillage to a depth ol nine inches In v
tollowing  Miarif. hardly a blade of the grasses appearel; in o

'

brief cold season the ©* Rajah ™ completely extirpated the coates
of root grasses from red loam. The oxen were ordinary anud
the average price of them being Ry 92-8. And now. alter gk
years’ constant toil with western ploughs, harrows, rollers. v
mills, ete., most of these good oxen are still in regulur work aul

2}

“going strong, ” and the “ Rajah ™ ploughs that first rurned v
the area of 200 acres are still in daily use and sound as whei v
were purchased In 1910, Without the assistance of the nverts
plough the Agricultural Station might still be striving to get pid o
tough oot grasses.  Men and bullocks alike adopted the Rajal”
easilv. Almost from the outset they ploughed lands 220 v
long in a meaer that would be no discredit to English n'mhsmgv.
Hardly ever lias the writer seen a Tarnab ploughman leave the stk
to goad his oxen. Plate XVIII, fig. 1 shows that this is qrinecessary
if the ploughman is provided with a very light, thin, solil bu.mbﬁﬂ
goad, which may rest on the hake of the plough or renain lightt
balanced in the hands of the man,  Should a ploughman b ohserved
( 58 )
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rig. 2. Convenient method of carrving the
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“rAJAR” PLOUGH 387

loing 1 the land without some special reason for doing so,
.5 ikl to be fined at Tarnab, but it has not been neeessury to
© o venalty during the past four vears. His acre done, the

¢
frpse
s unyoke and go home.  In nuwy operations hesides plough-
~ the " Rajah ” has proved most wscful on the farm. It sets up
‘:"-_Lw'b * on ferigated land ; it 1s emwloved to make vonds il o
e cambet on these ; 1t Is sometimes wsed in carthing up erops,

o does 1058 of the work in cutting out watercourses. This all

s satisfactory. The plough, the oxen. the min combine to
Csont real good work on the farim. Tt might therefore be expected
<o the " Rajah”” would be appreciated and in duily nse by neny
Cirivators. ab least in the Peshawar District. But this is not the
o, There Is not a “ Rajah ™ or other moukd-hoard plongh reau-
kv and profitably employed on any cultivator’s lad i the North-
Wt Frontier Provinee.  And at once 1t mav be stated that it is
w1 the vost of the fmplement that stands i the wav of s adoption
wothe caltivators, A small wisymmetriead frmigated fiehl can
suely e cconomically treated by a moudd-board plongh. With this

solenent it would not e altogether casy fur wn lnglish ploughnwn
w lave the land in a level state fit for Drigation.  And chielly for
e reason 1t 18 feared that for many vears to cae there is little
e of the cultivators using nverting ploughs onirtigated kind in
e North-West Frontier Province. After long vears of carcful
desing. the eultivators” fields are level as levelvan be. The country
gl does not upset the land level ; a mould-hoard plough always
D sunore or less, and trvigated crops ave invariabiy poor whese
Selindis not level,  On unirrigated areas the mould-hoard plongh
el sometimes be profitably employved, vet an these lands decp
denaling is usually less necessary than o drgated fields where
Loweeds and grasses are so liable to sprivg up, and perfect soil-
wertion must be assured,

It is on foul, neglected land that the
“nates its value to the cultivators, and when an implement is pur-
dased it is usually intended to clean old or to break new Jind.
Those 1w eeen Pathan farmers who have tried the ™ Rajult ™ and
MV st their plovghmen to Tarnah to be trained hoasing it have

@

Rajah 7 hest demen-
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soon set the steel implement aside and returned to 11 .0
their fathers. Knowing this to be the case no impr . y,..
implement is sent out from the station until the intend;, oy

L

has demonstrated his ability to use it in a workman-li..

There is of course no doubt whatever that therinv. iy ...
tills the land far belter than, and perhaps just as clhe e -
country implement. But in the North-West Frontier i,

time has not vet come when even the “Rajah,” whihi jus b
found so useful at the Agricultural Station, may be generally o,
mended to the cultivators of smail areas.  On clewn L el -,
heen regularly tilled the country plough is fairly efficion: i1
much more than *# serateh the soil.”  Skilfally nsed. i prode.
oxcellent tilth of nuderate depth.

[t is sometimes difficult to find, and it is always trounlesogs .

expensive to naintain. numerous yokes of good oxen. und it i

possible that the owners of broad acres may favoar lizht wre
tractor cultivators rather than small mould-hoard plougls drasy b
bullocks, when thev decide to farm part of their lanl tnstel =
parcelling 1t all out to cultivators who have very little cipital,
Plate XVLII. fig. 2 shows a good pair of Awankari bullock: ti
the “ Rajah ™ to the field in a convenient manner whi

oy does e
appear to be commonly employed where mould-board plongh
After this article was written, the writer invited an hulian v

S e

has had much experience in using the “ Rajah 7 tu say what &
thought of the plovgh’s work. * Excuse me, sir, but I Late it
was his reply.  Then he explaired kow the implement kep IR
state of constunt anxiety about the lard levels. How. in i ™
make quite sure that the soil could be reduced to mellow filth wi
he desived that. it was hmperative to voll and level Jard plovghes
by the “ Rajah” positively on the day after the fwrows w
turned. He mentioned how this was frequently impossitil- avd ver
often difficult and even undesirable, and that in these circ st
the furrewed land could not be levelled until it receive:! rani:
On the other hand, he held, even when the country plov.’ los:l\'r'
the land very very “ cloddy,” the level is not upset, and »igiti™
and tillage can be done at will.



IRRIGATION TANKS IN THE DISTRICT OF
BURDWAN.,

BY
BHUTNATH SARKAR, 1., \ri.

Superintendent, Ranchi Farm, Chote Nugp,.

Ir the number of irrigation tanks In a tract 15 a0y guide to its
ancultural prosperity, then the district of Burdwan, especiallv the
\Jmml part of it, may be considered to have heen. at one time, one
«f the richest portions of the province of Bengal.  Nowhere clse ean
«mwuy tanks be found, scattered here and there all vver the fields,
thronghout the length and breadth of the provinee. That this
disuict wsed to be called the granary of West Bengal was due to the
fact that the ryots were then fairly independent of the vagaries of
the monsuon owing to the wse of tanks.  These tunks sceny to have
teen dug long ago, and each of them was meant to comnsand an area
m proportion to its holding capacity - generallv ol ahout ten to
twenty acres each—but unfortunatelv they have been long nealected
ad allowed to go into disrepair.  Many of then: have silted up to
wilm extent as to have been turned into actual paddv-lields.
shile ortrers do not hold water enough for two or three acres i times
freed. Mr, A. €. Sen in his report on the agriculiure i the district
« Burdwan says: “ The great want of the Burdwan Distriet
specially of its western and central parts, s« proper supply of wate:
forfrigation purposes. The rainfall heing often deficient i
"otal auonnt, or irregular in distribution, artificial frvigation s e
Ay for almost all important crops except pulses and bavley,
fct, 1 cultivation of surgarcane, potato, anid other v
0ps ¢ Lonly he undertaken in places where water ts avail -

o % " ® * # 5l oo

( 589 )

10
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other part of Bengal ate so many tanks to be found 1y
without exception they have been long neglected anda.. 1,
grown with weeds and filled up with silt.”

In consecquence, the present economic condition v 1, ..
of the district-—at least the central part of it which is 1y, . ‘

G

enltural with no other industry to speak of—is fir frog 1.

satisfactorv,  They are now quite dependent on the diciily,
rainfall for their paddy, which is by far the most importas .
of the vear in the locality. The cultivation of potato. sy

and other profitable cold weather and hot weather erops is now iy,

e

to very small areas for want of water-supply. Sugarcare wi
important crop in this tract, but now the area undey it i going Jon
year by vear in spite of the introduction of the superior o
and of the 1ise in the price of gur. The enlfivation of <qmne,
entails much cave and labour, and if it fails, or a satisfactiny ey
is not ohtained simply for want of water, the rvots can hudle 1o
blamed for givirg it up. Leavirgthe more profitable cropealue,
even when one comes to consider the cultivation of paddy—
mainstay of the cultivator—he sees that the vesult is lrglr

matter of chance. Being dependent on rainfall, the rvots trv 1
transplant as large an area as they ean within as short a fine s
possible on the first decided break of the monsoon without haviy
any regard to good tillage ; and they leave the rest to the mewv
the season. i the season is good, they reap a fair harvest and thark
their stars.  But if the rainfall is seanty, evervryot tries to prwe
the verv little water that can accumnlate in these tanks for lis o
crop, and this leads to hitter quarrels and riots ending b v .
;ases in the courts, loss of money and scmetimes even impr ot

Moreover, this method of cultivation, apart from biingive]
train the effects of bad tillage—and it is well known how s
these effects are—gives rise to another economic evil parelr,
breaking up of pasture lands. Under the present state « things,

intensive methods of cultivation are ont of the question, and oot
cultivation, requiring more land with the increase in e lati
P SN

naturally tempts the ryots to encroach upon past™ ‘«1%1‘}
sl

So* this, among other factors, is largely responsible for th
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e pasture lands and consequent deterioration of cattle
\ e Jirict,  The writer has hfm'd people lamenting that cows
fo et B0 give half as much milk as they uwsed to thivtv vears
o The veason is not far to seek.  Indeed every distress and
gty o the rvots can be traced hack 1o weneral poverty,
il the writer believes, along with nany old rvors of o vitlage,
l} thelr P (‘1’[\’ ean be traced to the hnm n (‘ﬂh‘( ted l]\'}il(ll';]l)h\
adition of the irrigation tanks.
Aarfeutture cannot prosper in a tract where there is no sourcee
o artificial irrigation. as it is absolutelvy necessary to supplement
the vainfall. which is often irregular in Qistribution. in order Lo raise
; wtisfactory crop. The Covernment of Tndin in their resoltion

o Tand Revenue Policy i the vear 1862 rensrked © When the
}\,pmlmo of the land is liable to great and frequent t huetuations. owing
w failure of irrigation or victssitudes of season. there 1= reason to
aprchend  that  a fixed assessment mav in people mlmv it
wndes them.”  But here is a tract where the avots lhave hecome
atirely dependent on the vagaries of the scaxan. where tlw\' are
birg teduced, day hy day. fo the veree of utter destitutions vet
thev have to pay a fixed rent. The Goverrment wre anwilling
1 interfere hecause of the Permanent Settlement of Bengal. \\‘Im'h
has transferred the absolute right in the Jands from the State to
dehands of the zemindars of Bengal.

These tanks were excavated by zemindavs long hefore the
Panent Settlement, when they had an interest in the lands. as
‘Lo rent was then a certain portion of the praduce watallv pavable
Vhind and i was an economic loss to themyif the cultivators failed
et o full erop ont of their lands.  Resides, lard was then more
than safficient for the population, ard the zomivdms bad some
nllhmlt\ in disposing of their lands, and as volody would williely
dlfivate Tands which liad no facility for atifical inis pricn, the
ewavated and used to maintain these tanks. Butwn Jder the Pers
manent Xettlement the zemindars have practically no conceri = th
deir Linds; whether the cultivator gets a fall crop or e
i+ gets his rent. So the /('nllnd(n takes no nteres
““Pm\\ ment of ﬂls lands or in the amelioration of the condition of
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the ryots, Moreover the real zemindar is now out of t:,.,.y, Witl i,
ryots owing to the presence of a series of middlemen- !’A\tmm‘}a;
Dar-pattanidars, Se-pattanidars, ete.—who have verv 11", “."“‘«PM"A
for the cccupiers. A quotation from the Gazetteer i ) ‘H‘Y!;V
will show how clearly the state of affairs was understaad Iy ; 11,
Government official :  “The landlords and Intermediate fonue
holders have become more annuitants upon the land, talking b jy,
interest in their nominal estates beyond ensuring the pavuent of
rent, and practically indifferent to their improvement, or o the oy
tion of the cultivators from whom their income is drawn.  Enylay.
ments, drainage channels, tanks for irrigation or water-supply. i
other works of public utility constructed by the generositv of fonp,
landlords, are allowed to fall into disrepair; it is no one’s husines
to repair them: and the landlords have no incitement o underk,
any fresh work of improvement, as they can hope for no pecmin
henefit from it.”  But the zemindars seem to. forget that the s
Permanent Settlement that bestowed on them an absolute right i
their propertv expected * that the proprietors of lund. sendbh
of the benefits conferred upon them by the public asesmen
heing fixed for ever, would exert themselves in the cultivation o
their lands, under the certainty that they will enjov the fruits f
their own good management and industry, and that no demnt
will ever be made upon them, or their heirs or successors, by the
present or anv future Government for an augmen’mti(m of the

gk

public assessment, in cousequence of the improvement of ther
respective estates  (Avt. VI, Reg. 1 of 1798). It ix needless =
say that, as a rale, these hopes have been falsified.

Now the question may naturally arise why the cultivators don’
look after the tanks wherein their vital interest lies ? But the fact
that, whereas ecach tank was meant to command a certain ared Wm\ ;
was origirally leased out to one or two persons, the taui fonuits
a part of the holding (jama) or heldings, portions of Jioldings a™
always being transferred from hand to hand without iferenc t
the rights in the tanks. At present it is not nnusual to 11 YW ;
tank may belong to a person who may have very little 1 withi
its influence ¥ and holdingd havh been so mheh diviled and
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iivider that it is not at all impossible to find filteen o1 twenty
e peT-ons having land within the area commanded by 4 single
ak Nov under the present state of things the wembers ot o
ilage conumunity are so poor and so divided into Tactions that i
rHlds .

iv hard to get anvthing done by thenu  The vwners ol
v why should they go to renovate o tank which belongs
\nd the owners of the tanks say why should thes go 1o

£ extreny
[hvc Jands it
1@ others.

povate tank the benefit of which would be enjoved by others,
These per=ons can hardly be expected to co-operate. amd even if
Jev were to agree, they cannot do anything for want of capital.
,\};ersnn wlio is in debt cannot possibly invest money onsueh works.
3 there 1s very little chauce of the tanks being renovated by the
altivators unless some system can be devised. But il things are
Juved to go on as they are, the tanks will be bevond renovation
e near future, and the agriculture of the locality will suffer an

rmevucable loss in consequence.

The writer has been anxiously thinking over the matter for zon
sime, md he has come to the conclusion, after diseussing the natter
vith some of his fellow villagers, that-the tanks can be renovated
b the cultivators themselves it a scheme, the bavest outhnes ol
dirh are given below, can be framed and worked :

(1) Arrangements should be made so that each tank nay
Wlong to the different ryots in proportion to the amount of Lind
v hold within the jurisdiction of the tank: that 1s. the different
wits shonld have an interest in the tanks proportionate with
teir holdings.  To achieve this, compulsion may be necessaryon
wth the parties—sellers as well as purchasers.

i) The right in the tanks should be automatically transferred
with the transfer of land.

(¢} The owners of the lands commanded by cach of the tanks
way combine to form a co-operative credit society s o there et
be as maly socleties as there are tanks, And tanks <honld
ovated from loans taken by these societies.

- (d) Loans should be given by central co-operative b
the District, Board on their usual terms of busiies

1 [N
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(&) Two or three tanks should he taken up for ren. o
" (”\'“L'

vear in every village,

q g [ Y i 3 VIS 3 .
(f) Some form of expert supervision should Je SERSANE

Government to sec that the work is being done properl:



1716 FIRST SECTIONAL MEETING OF
VETERINARY OFFICERS TN INDIA

Tue First Meeting of Veterinary Officers wis held in the Veteri-
s College at Lahore, from the 24th to 26th March. 1919 under the
I‘,,A;idenv'\'nf Mr. J. Mackenna, C.LE., LON. Agricultural Adviser
1 the Government of India. Besides representatives from the
Lrerinary Departments in the different provinees, the Directors
i Amiculture, Punjab and the Central Provinces, the Director aml
o :\‘e(-fnul Bacteriologist, Imperial Bacteriological Laboratory,
nktesar, the Tmperial Pathological Fntomologist, the Offg. Tniperial
\ienlturist, and a representative of the Army Veterinary Corps
v the person. of Tident.-Col. W. B. Edwards attended the meeting,
I A W Shilston, Second Bacteriologist.  Muktesar, acted s
weretary, ‘

The proceedings were opened by Mro Muckenna i a shon
weelt in which be referred to the excellent work done by the Veteri-
v Serviee in the great Fropean wiar, dweit on the necessity of o
rgeand an early expansion of the (ivil Veterinary Departiient,
W edlogized the services of Col. H. . Peuse, Prineipal. Veterinary
hge, Punjab, who was on the eve of retirement hrom service,
2 order to ensure a regular progress, especially in researeh, he
bught fhat it would probably be found desirable to have in Indi«
g Central Board of Agriculture, organized somewhat on the Birsi<
{the Bourd of Agriculture and Fisheries in England. ar of he Boards
Agriculture in Seotland and Treland, and that. if such  polics
s accepted, veterinary science would no doubt he represented.

.The rgenda of the meeting comprised 12 subjects. An e
*ting di- -ussion followed the introduction of the subject of veteri-
Y edveation by Col. G. K. Walker, and a sub-commit e uder

( 5% )
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the chairmanship of Lieut.-Col. A. Smith, Principal. + .5y,
nary College, was appointed to deal with the i, i
sub-committee considered that the small number of vec:ipyy, . -
required for the imperial branch of the department wouii
the very large outlay necessary to establish an efficientiy Q(Wm;
college for the provision of higher veterinary education y [,
as recommended by the Public Services Commission. o ¢,

therefore, suggested that in order to assist Indians to quality t; .
imperial branch of the service, selected youths shouli Iui Sl
Furope by the aid of State scholarships. As regards the educyi,
required for the different grades in the provincial serviees,
recommended that this should be provided at the existing eletivr
colleges, all candidates going through the same curriculi witl o
graduate courses for the higher grades : that the educational g,
fications for entrance to the colleges shonld be raised : that the p-
peets of veterinary graduates should be improved : that the e

of instruction should he extended over four years instead i thwe
as at present : that the curriculum should be on the Tiues presonibe
for the Roval College of Vetermary Surgeons and that a et
syllabus should be prepared by the principals of the Tndian coliegs
for final consideration at the next veterinary conference, T
report of the sub-committee was adopted, and it was resolved tii
the meeting of the principals of the colleges to revise the cumvi
should be held in Caleutta. _

The advantages and disadvantages of stationary and itinerain
veterinary dispensaries, and the possibility of combinng the i
systems advantageously, were then considered. A <Ii><-n>.~iun.v‘
the subject dlisclosed the fact that the conditions 1 the van
provinces required different methods, and that it was necesat
adopt those found most suitable in each case. Howeve:
conference was of opinion that the importance o estabinbn
veterinary dispensaries with a staff adequate to deal with onthieds
away from headquarters should be impressed on Local Gvernuel!
and on District Boards. /

As regards the revival of the ¢ Journal of Tropica! beterid
Seience,” which was abolished in 1912, it was, in view of deplete
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£ o the department, not considered expedient o fsible 1.
il
s [hv utu\stion at present.

In opedng the discussion on the necessity for reorgani i,
e Indian (ivil Veterinary Department, (ol. (& K. Walker ey
re 2 hriet history of the department, in which he <howed Ty
< developrient was marked by viebssitudes, what s legitinge
wies were. and how handicapped it wus in performing those duties.,
o then wlvanced arguments to show that. if the department was
cantiee to do good work and to progress, a thorugh reorgni-
o was necessary.  The conference passed the  follawing reso-
piens on. the subject :—

(@) That this conference is of the opinion that the pyexent
wiitntion and organization of the Civil Veterinary Departient
pattarly inadequate to copewith the work demanded of it and thev
ierefore. respectiully represent to the Governnwent of Indis the
blsodute necessity of filling up all existing vacancies in the fndian
wil Yeternary -Department without delay, and would emphasize
fe noportance of a large expansion of all provinei! departinents
odeal with the ordinary veterinary work of the country, ™

{h) " That the department should he placed in a position to
il with the diseases of animals, veterinary instruetion, and alf
erations for improving the breeds of horses and aevieultural stoek
by India,”

e) " Fhat the Government of India should he asked to melude
i List ol Offcers of the Civil Veterinary Depirtient. e tn~
wiellvfficers of provinedal cadre, classified under separate provinees.”

)" That a central authority in the persor of a Divector-t feneral
Preuied 1o initiate and co-ordinate the work. e shodd be
Sidlly wlected officer with experience in cach branel il possihle
@l he xhould be given some measure of authority over the officc-
@ the depurtiment,”

Suib-committees appointed to deal with a part of the gretier
Moted oy e strength and constitution of the fperal

x!‘(," s :
tiny| branches necessary to earry  ont the Tidies
bpartmen
in 3,

and recommended o revised nomenclature of
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The next question discussed was—what concerte | tiog .
taken to deal with surra and dourine. Col. Farme: wiiil t}”x;‘.‘
spread of irrigation had led to an expansion of swrra iy, ¥,
the disease had not previously occurred, and that 1. Dacti

keeping horses in the stable between 7 A and 7 ¢y, SV Ty

satisfactory results. 1t was pointed out that there .5, Uty
risk of the introduction of the disease from Indian Ntatey ypy, .
Glanders and Farey Act could not be upplied, Beguy, r;i
treatment of surra, several members referred to huving oy,
promising results, though on a limited scale, and all Nl
the urgent necessity for further experimental reseaveh in 1his .,
tion.  As regards douring, the diagnosis of which was ftequer.
difficult, the conference was of the opinion that the Provisiugs .
the Dourine Act should be so modified as to make diagionts
clinical symptoms fall within its cognizance,

In dealing with the question of applicability of the difu.
nethods of inoculation against rinderpest to conditions i Ini.
the conference resolved, that when an adequate anl sufici
trained staff was available, the question of adopting the s
neous method of noculation more generally might be takon w -
being more economical and more effective.

Several officers expressed their views as to the prevalue
bovine tuberculosis in the various provinces, and referred o 5
unsatisfactory resulty following the subeutaneous injectim: -
tuberculin in India, upon which, Mr. Sheather suggested the sy
cation. ol the ophthalmic test. The conference cuphasizel v
urgent need lor investigation of the whole question of tuberei-
in India,

In connection with the question of the contyol ol rabos!
India, the conference considered that any suitable nusue Iﬁ
could be adopted for veducing and destroying the surphis 1)“1’“13?‘5'_
of dogs was desirable, but that it did not appear to be pol®
under the conditions -prevailing in India, to deal muw effecti
with the disease. Power should, however, he given o velett
practitioners to order the detention and destruetion of ¢z sufis?
from rabies.
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The 1. ol for research had been stronglyv emphasized throughout
~discus-ons of the conference, and when the question ;< o the
[u;l)ﬂ”l by which it should be brought abour cany up for consider-
o, the conference passed the following resolutions -

(@ Chat in order to deal with the physivlogical prohlems
ofaninwl husbandry in India, it s necessary to ave o fully equipped
fatral Rosearch Institute with an adeqguate stafl. The Muktesar
il Bareilly laboratories, if the necessary staff is stpplied, wight
e developed into a Central Institute of the kind proposed. i view,

yvever. of climatic and other considerations, it may he necessary
wemsider alternative sites,  The staff should be suflicient 14 }it‘l'llli.l
A4 the deputation of officers to work out problens in callaboratiog
with prn\'incial veterinary officers either at provincial lahortories
a i the feld.”

() “ That the conference 15 n favouwr of the creation of 4
sparate organization for the study of the fnsect parasites of inen
ad animals, the connection with the Civil Veterinary Depurtuent
ling un the lines suggested by Mr. Howlett in his note.”

With regard to the question as to whether. in view of the
setiondl meeting of veterinarv officers. it will he necessary for
them to attend the full meetings of the Board of Agriculture in Indi,
e conference considered that it should he left to the Agricultural
Mviser ¢ determine whether veterinary oflicers should. in vonsider-
tm af sithjects coming up for discussion, be invited to he
seetings or not. In this conneetion it was reconuended that  Tor the
Pesont sueetings of veterinary officers should he held annualiv,
and that ol members of the Civil Veterinary Department should he
mvited o futnre m.eetings.

The conference was of opinion that sonwe forng ol legislation
s necessary to deal with cattle diseases, especiallv ns resod-
ategation and the movements of cattle and Ut such leeishaion
ot e introduced when possible.

I lealing with the question of the animal industry i Foie
fonference was of opinion that, except in specid
here vopid milk production was required, and where offe ot
"5 et blished, the genernl importation of exotic hrecd oo aithe

the

contd
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should not he recommended at present, and that the ., i
should he the improvement of indigenous breeds by sei. i,

The conference, from the veterinary point of vi .
successful and valuable. A detailed report of the 1.
in the press and will be issued in due course.

Wis v

weediya,



VETERINARY RESFARCH @ SOMIE RECENT
CONTRIBUTIONS.

BELIN. W —Tar  Trearsmext  or  Bovive Lvseasaine
Provmknapy.  Receuid de Med. Ver. puiu, Vol X0V
No. 4.

1o anthor describes a mew technique for the preparation of
e vaceine,

The pus is collected in a sterile flask.  One par by volue
pesumably an equal amount) of ether is added and the taskos
ken wntil the pus is broken down as mucfuas possible. To this
o added six parts 7 (presumably six times the st ol
wiution containing O0°1 per cent. iodine and 04 per cent. potassinm
alide i distilled water.  This is added in two o three pants.

It is advisable to filter through several lavers of steptle mauze
The vaevine can be wsed half an how after preparation. h o
b pointed out that the description of the techuigue i the origival
s nuwh 1o be desired.)

I practice the anthor has mixed together pus from nunthers of
ceesul ervptococeie and bacterial Tvmphangitis for the prepaation
Uiy vaeeine.,

[nthie case of cryptococeic lrmphangivs the author 15 mdavon
Peving w0 oserles of injections nstead of the methnd advocated Iy

o e

P ol siving single injections during the negative phase
Mease. e finds 1t more practicable when Jarge nunthers of ve
e to e tyeated daily.

I rha bacillary lymphangitis cases, the author has
W ongial method of giving an initial series ol fouw

Silliwe! o <. . . . .
llowe ¥ an injection every five or six davs nnti! v

“omplot

Tt

( 601 )
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The production of abscesses at the seat of inoc i,
in the author’s view, due to a ferment action as sugy 141, \
but to a special sensibility of certain animals to dead . am;x.w:
bacteria in general and to eryptococel in particular. )

1t appears to be immaterial by what path the viiy 5.,
duced. In the case of intravenous injections there is i advige,
that no local lesion results. In this connection it nay b !
that the author has had two animals die while wnder 1.
In one case death was considered to be due to ante-montey .,
cardiac clotting of the blood, and. in the other, to endocardipi
is suggested that in both cases death was a matter of colydlop.

In the author’s opinion 1t is advisable to give a dose of
daily for six or seven days. From twelve to fifteen davs after i,
last dose, provided the lesions fail to disappear or fresh ahsee
are formed, a second series of njections of 25 c.c. of ik
pus i3 given. (By using the expression sterilized pus it ko
clear whether the author means his vaccine or not. and it nuy
pointed out that in view of the dilution of the pus v makingi
vaceine this is a point of some importance.)

The author brieflv describes & number of cases v whick ¢
vaceine has heen used in chronic cases of the disease. and due
the conclusion that the vacdne is actually responsible for the i
in these cases, awd that the view that recovery has been spontane: -
18 mistaken,

VELe, He-Ax Usprscrigep Disease ok tHE Doc 1y Mowe
Bull. Soc. Path. Exot., 1919, Vol. X11, No. 3.

In this paper the author describes an acute disease of The
characterized by marked nervous, pumonary and digestivesyiptie

From references given, it would appear that the diwi :
been obseived in other parts also. Heckenroth deseribes 1T
occurring in Senegal, and Labouisse in Mogador.

The disease hroke ont at some distance from

August. 1918, and within a couple of months, the maj-t
e

s fee

{geablana @
v nf T: "
dogs in neighbowing districts had died. A few isolatec
observed I Uasablanea itself.
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Nt 15 symptonis always predominated. wnd presented «
e \\"l.i(.h suggested the possibility that the disease was in
v res.

l:'rt'm the outset, the cases were marked by inco-ordination of
pevennent and slight paralysis.  In many cases the aninals stood
o their fore legs only, the hind legs being almost. if not entirelv.
| from the ground. '
{Twreiform contractions of various parts of the lodv were
Jeerved together with champing of the jaws and wetvaction of (he

b
| ;c;ﬂ

il

cmiissures of the lips.

" modified.”
The respiratory symptoms were restricied to the upper air

Sensation was also

s ges. and consisted of rhinitis with. at fisst. a sevious diseharge
wlich Jater became muco-purnlent.  There was w painful cough
eswbling that of whooping cough. and subsequently sviptoms of
affoeation.

The appetite was rormal. but affected animals vonited alter
every meal, especially in the early stages of the disease.

In the majority of cases, the affected animals died i frones to
I davs. Nome survived a month. and some nwde a complete
[L‘(‘U\'(‘I‘y.

Post-mortem examination.  bacteriological investigations and
woculation. experiments have vielded entirely negative results.

Mt Bey—TaE Rrckuprscexcs or Catrik Pracve iy Eover

Aw, Inst. Past., 1919, Vol. XXXIIL, No. 3.

The good results following the introduction of the stimultanenus
method of moculation, against cattle plague among the aninwds on
the State Domains led the Government of Egypt to order the
wstenatic and geveral application of the method with the object uf
tmpletely eradicating the disease from the country. freetliont
wesults had heen, obtained and the work was progressing satistart e iy

n

Wt 1914 when events caused an iuterruption in the worl

e way or other cattle plague reappeared in the conntn anel
diring (e following year spread through Upper fgvptane e jise

Beally the whole of Tower Figypt.  While there was s cosboabie
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stock of serum at the Institute at Abbasieh, vip.
say virus derived from cattle imported from Cyprus, » .. Winhi
able owing to the closing of the Institute. Rather tl:.,
from indigenous animals, which are frequently infectei i),

g

Ole s

more kinds of piroplasms, for virus. the expedient s 1y,
rubbing the exposed mucous membrares with cotton wonl sy,
with virulent exudates from infected animals.

This method however proved almost invariably ine o,

it was therefore decided to return to the original method of

Qs
virulent hlood. ’
The state of affairs in August, 1917, on the State Dopans ..
as follows :— '
(1) There were about 1,400 cattle which had been vicen
in 1912, 1913 and 1914,
(2) 281 adults and 395 calves of from two to thre v
age, hought 1 1916 and 1917, which huud not le,
vaccinated.  The calves were collected mio hods o
from 40 to 100 on the seven principal farms.

On August 5th. the first suspected case was reported amony .
herd of 96 animals of two vears of age. The next dav hat e
temperatures were taken and 12 animals shewing marked elevaio-
were detected. and one of these was also shewing clinical svimprois
The following day this animal received about 120 c.c. of serumas .
curative measure. '

On August 8th. the blood of one of the animals was used o
virus for the simultaneons inoculation of the other 11. Tl bl
was kept on Ice until the following day when it was used togerh
with serum, which had in the meantime arrived, for the jvoculan
of the remaining 83 animals,

It is here noted that the blood used was found 1o vonta

Piroplasm bigeminum.

During the following days the animals were wnder cardd
observation and their temperatures were taken twice et The
animal which had been given 120 c.c. of serum died on the gt @
the 10th with very severe lesions.
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Of the 11 calves vaceinated on the first occasion. six showed
il 71 he same evening or on the next dav. The xame thing
m-u‘d mt
of these 7 animals (this appears to e a misprint for 831 five

jed wirh characteristic lesions and two yecovered. This s (e
!

e case of one of the anmimals vaceinated o the Wil

et

el proportion of recoveries in Egvpt. ‘
[n view of the fact that 87 of the animals gave reactions 1o 1he
Lorlatins. 1615 evident that they were susceptible.

In view of the result obtained. it was decided 1o extend the
seenation to all the unvaccinated animals and also 1o all aninwls
bt ight be bought subsequently.

The virus used for the moculations was obtaimed from 1wo
alves moculated in series and kept in a porvtable iee vhest oy ciuhs
wen days,

six series of calves were inoculated fortnighthy wnd tlus served
o heep the virus going until the end of Novenber.

From August 26th to 28th, 299 calves ard 281 adult wvimak
vere inmumized,  The virus used was found to be free of piroplasne
w1t was also in the five subsequent series of virus producers,

From September 2nd up to October 24th. five lots ol eatthe
ambering 178, purchased during this period. were tnoculated.

Seventeen, of the animals bought during this pericd Tl Deen
sweated during 1912 and 1913, and these were ot revaceinated
e of them shewed infection.

It hus already been seen that 98 per cent. ol the first biteh
o alves teacted to the inoculations. In the case of three other
wtelies umbering from 49 to 50 head. the percentages of reactions
Wre 79 83, and 76.

Among three lots of animals aged wbout fhires vears. the i
"titage of reactions ranged from 68 to 77.

These figures indicate that increasing age gives incred
i v,

e

T view is supported by the fact that of 439 adult anmed
“eeinatd during the same period, only 229 reacted.

The author points out that in a previous paper fie e
the vie hasing his opinion on two experiments. thett Dtz
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of the mother alone is practically without result, but 1} - |,
tion of both parents appears to confer complete immun:: -,

A fresh observation in support of this is brought .,
definite opinion 1s reserved,

ulhp ‘; .

o

A calf, twentv-eight davs old-—the progeny of aninu v

Mgt
respectivelvin 1914 and 1915—was inoculated along wiri, it |

Pt
as o test on 27th August, 1917, Neither shewed any |‘l-:w‘rimm,;?,
double ioculation,

While no accidents occurred among the first bateh of .
inoculated, it 1s pointed out that a few occurred among the ..
done subsequently.

Of the two-vear old calves, one died on the 13th dav anl .
on the 17th day after inoculation.

The first of these shewed embolism of the left ventricle of 1.
heart and evidence of atelectasis and embolism in the Tungs. i
animal had shewn a marked reaction to the moculation and ar i
post-mortem the lesions of cattle plague were becoming cicatyizel.

The second animal was in poor condition at the time of mocui,-
tion. It passed through a normal reaction which was followed
an interval of some davs by o sudden rise of temperature 1
accompanied by violent Dile-stained diarrheea, and complete fow
appetite. The animal died on the third day after the appeatanee -
symptoms. At the post-mortent there was slight enteritls
marked congestion of the lungs: no enlargement of the liver .
spleen and no evidence of piroplasmosis.

Among the 459 adult animals inoculated, there were alg Tu
accidents, hoth of which occurred among a single batch of newts
purchased animals, ‘

The first of these died on the 14th day after inoculation s the
vesult of a severe attack of Texas fever complicated by {ubereuloe
abscesses in the lungs.

The second animal died 17 days after inoculation having ;
vague symptoms of ““malaria " and spasmodic contractions o

et
f the

masseter muscles.
At the post-mortem examination, the spleen was fouw
very greatly enlarged, and there was congestion of the mte-

ol

“qes and
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LS. Chere Was no heematuria and o red serous exwdate i
hang suds

petical it ‘ . .

Neithe of these animals had veacted to the inoculation.

7 thes Jeaths are considered {0 have been due to the vaceina-
it WY disceredits the metliod, hecause stnlay deaths Tave
i ohserved in very large numbers of cases among newly bought
s which have not heen imoculated. ' L

The facts collected during the course of the onthreaks refered
i this paper shew that immunity conferred by the sinwltaveons
lation method persists Lor periods of at least five vears. None
e animals inoculated during 1912-13 shewed the slightest sign
heing mfected, although no special precautions were taken to
wert them front infection.



COCONUT: THE WEALTH OF TRAVANCOR.

BY

N, KUNJAN PILLAL MA. BSc, PuD.

Divector of Agrienltuve and Fisheries, Travancore,

[NTRODUCTORY.,

TrAVANCORE, that narrow strip of territory at the sonthwess:
corner of Tndia, stretching from Cape Comorin in the south to (ud
in the north, having a length ol about 174 miles from rorth (o sy
a maximum breadth of about 74 miles from east to west. and a1,
area of about 7,600 square miles, and inhabited by a populario
about 33 millions, is the largest and most prosperous Native M
in the Madras Presidency. In point of size it is onlv aloar o
fourth ot the State of Mysore : but its revenue is more than weed.
of thatof the latter. Bvery foreigner, who visits the courtrv.
enamoured of the richness and splendour of its natural eser-
that at the very fivst sight hie calls it a land overflowing withmil
lhoney. Though this is an exaggeration, it is not withouts i

e
W

substratum of truth.  Poverty there is in plenty in Travaner o
other parts of Tedia : but entire pauperism and absolute starvat
are not so common as inother parts.  Though oceasionally e Y““‘E
on accountol scarcity of rains, the country has never frer Vit
by one of those dire famines which have at different s @i
indescribable havoe and enotmous loss of life in British Jidin. ¥
is the cause of this significant difference between Travapeure 3
other parts of Tndia ? Rice, which ig the food of the people. 183
being produced in sufficient quantity to meet local po rpuiremest

* A paper read at the Fifth Indian Science Congress, Lahore, B

( 608 )
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jugh it 3 the chief erop of the country. Tocal production

ants (o only two-thirds of the quantity required. while
othird is being mmported from Burma and other countries,

jsufficiency in the matter of food production is not, therefore,

e cause o the happiness and contentment of the people of
‘[y;nmwdre. What else can it be due to ? The answer will he
gesident to one who takes ateip in aboat through the loug
gerches of backwaters which extend practically along the whole
math of the country. There one will. see on either side miles
od miles ot lands covered over with thick and luxwriant groves of
1ot beautiful and attractive species of the palms which hotanists
il Cocos ncifera and which is familiarly Jmown to laymen as the
sonut palm. It is this palm which has contributed mainly
s the present prosperity of Travancore. From it the people derive
Leir main income and from it the Government gets « large portion
fisrevenue. There is no part of it which is not useful in one way
t another. The kernel inside the nut, which is the most valuable
at of the coconut products, is used in India for culinary purposes
wther as such or in the form of oil which is extracted from it, and in
Fwepe it is made into sweets, biscuits, and other articles. The
enconut oil, which is the essential portion of the kernel, is being largely
wed in the manufacture of margarine, coconut butter, soaps, and
codles. The cake, that is left behind after the il is extracted,
i valuable cattle food and a still more valuable manure. The
uilk especially of tender nuts is a delicious drink the excellence of
which can only be appreciated hy those who have had the fortune
W quench their thivst with it after a tiresome walk or a long ride.
The juiﬁp, which is collected from the unopened spadix, when fresh
wd unfermented, is an equally refreshing drink ordinarily known ax
t"ﬁ_ld}'; when partially fermented it becomes a slightly intoxicating
Ir}nk; anl when fully fermented and distilled 1t yields an aleoholic
i;‘l‘i‘?i‘-ﬂ"d arrack. The shell, which covers the kernel, is excellen:
. and takos the place of voal in Travancore. The husk surrouu-
U the shell, when soaked inwater for about six months, washed,
eaned, hecomes coir from which yarn, cables, Topes, matting, foot-

8% and various other articles are made, The dried sheaths
7



|
610 AGRICULTURAL JOURNAL OF INDIA XM
3y,

of flowers are used as fuel, the leaves when dried a
excellent” material for thatching houses, and the « . wher e
mature makes fine beams and rafters for buildings. {., I8 4 1y
which supplies food and drink to man and gives hiv g
construct a house to live i, and well does it des o
« Dovavriksham ” or * Kalpavriksham ” (the trec .f heavey
name which has been aseribed to it in the ancient liijay Dteritpe

and which is still current among the people of ihe A\[M;
Coast. ‘

oliiteg fiy

derialy g,

thP Ly

ORIGIN OF COCONUT CULTIVATION.

As regards the origin of eoconut cultivation in Traviy.,
different theories have been advanced. Some are entiely fug
on legends and others on lingwistic and other evidences. The lugy
most widely believed by the people is that “* Kerala,™ which sl
another name for Travancore, was once under the sea and wu
reclaimed by the magic wand of God Parasurama, that the reclume|
country was parcelled out and distributed to a number of Nanipudi;
Brahmins whom Parasurama brought from the north, and the
the “ Kalpavriksham,” the coconut palm, was given to the el
by him as a heavenly gift. It is difficult to sift the chaff from <k
grain in such legends and to get at the truth underlving then. !
any. There is, I believe, geological evidence to show that Travaps
has been formed by the rise of the sea-bed by some movenent
the earth, and there isalso linguistie evidence to support the thess
that the coconut palm is an introduction into the country fom
outside, Out of these facts the fertile brains of the ancient lndivs
must have woven the story of Parasurama, giving it a relig:
cloak, so as to appeal to the minds of the illiterate masses. The
is all the justification that one can find for the Parasurima legend.

Coming now to the hypotheses based on linguistic evider
it must be said that there is no unanimity of opinim regardi:
them. The one that is generally accepted is that < kermn.” @
tracted form of  nalikeram ” which is the Sangkrit word for ot
was brought to India from Ceylon by the Singhalese, whe possed 0%
somewhere about the 4th century A. D. and who now f-m the gt
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sve  community of  “Thivvas ™ g

p Rt : .
is considered to be a corvupt by of - P ipan ™

]‘hi)‘}‘;lll ) or
guder.ar - Eshava T acorruption of “Simbhala o Siushdess
o tives £ Ceylon. The *“ keram,” which the Siughabeso importad.
. o said 2 have given the name *“Kerala ™ to the commv i whicl
as thrly 1. The Tamil and M:ll;{yalam nates for coromt o
gt 10 the above theory. The Tamtl vawme  Thenkal™ from
ik the Malayalam name * Thenga ™ hias been derived . meays e

it from the south (““ Then ™ means south and ~ ki ™ frt. oo
Ao fruit that was brought over from the south. presimabiy Covlon),
Thi thery appears to be plausible even o considerating of 1he
comonly wecepted hypothesi about the oridinal home of the
weongt palm.  Some are of opinion that it ix a native ol South
yerica, while others think that 6 belongs 1o some islands e the
sitie Archipelago, most probably Sumatra and Java. The Liter
appenrs to he more probable and is at anv rate accepted Iy (e
mijrity of those who have investigated the question. Trom thy
widenee that has been collected it 13 not far wrong to mier that
oy Was carrled by oceante currents from the Asiatic Archipelago
eastward to South America and westward to Ceylon, ad that from
e latter place 1t was imported into Tndia.  Whatever be the souree
fom which the palm has heen introduced, there is no doulbt that 1t
mist have established itself in the Malabar Coast from verv early
imes. The ancient Sanskrit literature dealing with the Avurvedic
sstem of medicine contains many references to the medicinal pro-
eeties of the different coconut products, which is suflivient prool of
e antiquity of coconut cultivation in India,  When onee it has been
uridueed and its uses have become known to the people, 1l
Tevedopment of its eultivation must have taken place s natiral
%quence of events,

CocoNur TNDUSTRY 1IN TRAVANCORE,

For very long time, however, the uses of cocopu v

“*r]@ fer's known outside Tndia and probably even e
Blabar oast, When Furopeans first opened trade »

(he TN - . . e JIO R P
Y00 10 notice of this palm and its produce, 'eppe o
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the chief article exported from the Malabar Coast, an. ., G
which produced it in abundance was known among ¢ Euro[;;,
as the land of pepper. With the advancement of s iy, z
19th century it was discovered that various highi ygg ”
valuable articles could he manufactured out of cocrit pml:;«;:
and a demand thus arose for them in European markers, 1y 5
outbreak of the present war Germany was the chief countrr gy,
these articles were exported, and there they were made use of jy 5.
manufacture of soaps, candles, margarire, etc. The magrinyg, .
the export trade of Travancore in coconut produets could be ey,
from the fact that during the three years before the outbreak iy,
war she exported on an average Rs. 1,82,00,000 worth of these anjy.
annually, which represented nearly 50 per cent. of her export tru
The articles exported were chiefly raw products such as cocopps
copra (dried kernel), oil, coir, and fibre which togetler acom
for nearly Rs. 1,65,00,000. The position of coconut among th
factors contributing to the prosperity of the sountry, to wlih.
have already refexred, will be evident from the above figures. ha-
also referred to the fact that Travancore imports one-third of thene
she requires for local consumption, t.e., for about Rs. 1.25000i
The people grow coconut and sell its produce in forcign marke
and with the money thus received they buy rice from omsid-
But for the abundance of coconut produce and the large expart trii-
that has become possible 1 consequence, the people would not i
had sufficient money with which to buy the rice so essential to fhe:
living, and their lot would then have heen quite different from sl
it is at present. Fortunately for them the country is so plenthl
blessed by Nature, and the soil and climatic conditions e
congenial to the growth of the coconnt palm, that they e alle
get a handsome return from it without much labowr or rruul&v\
But, with better attention and care in the matter of cultivation i
manuring, it is possible to increase considerably the income b
this crop. The people, I am glad to say, have hegun to zealiz tle
folly of not utilizing the blessings of Nature to the uii®
advantage, and are at last bestirring themselves in the d velopne”
of their coconut cultivation,
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The e under coconut in Travancore is not after all much.
ol the v TR is n.o‘\‘ anythirg lilxje what it iy capable of vielding.
gl's‘fm't“"“""]y there 13 li.o.ﬂg.en_cy in Travancore for the eollection
bf nnal _ricultural statistics and for the publication of periodieal
op forecasts. Tt is not possible, therpforo, to give aceurate mforny-
ion about the acreage and yield. On w rough caleulation it is
ctimated iliat ouk of the total area of the State (4,364,000 acres).
it oveuples only about 250,000 acres, ard that the total output
Jfruts i a vear may amount to abous 500 millions on the assumytion
o an avernge vield of 2,000 nuts per acre, which, if anythirg, is bu.
onservative estimate.  The export of copra, oil, and nuts accounts
i about 325 million. nuts out of the total production. wnd the
jalpee of 175 million nuts is beirg corsumed in the country itsell.
e export of 325 million ruts hefore the war hrought into the
oy a sum of Rs. 1,82,60,000. If by paving better attention
' ailtivation and marurirg the output of coconuts s doubled.
whieh T shall show is not an impossibility, the quantity available
ir export will ierease to 825 million nuts, which will raise
the patioral income from coconnt products to not less than
fve crotes of Tupees even if the export is confined to raw products
ack as eopra, oil, coir, ete. These are hewg seut to foreign
wuptries {or beirg manufactured irto different finished articles,
ad if thismanufacture is urdertaken in the country itself, there are
mmense possibilities of increasivg its natural wealth still further.
The very thought of this question overwhelms one with the
sastress of the field that urfolds itself before the mind’s eye
br the development of the patural resources of even such a small
“tite as Travancore, ard what can one say then of the potential-
tes of such a vast continent as the British Empire !

CULTIVATION OF THE PALM.

Before proceeding o show how the coconut industry of Travan-
¢ ought to be developed, I shall describe as briefly as possible
}m the palm s now Yeing cultivated. [t thrives Lest o the
ll?ttoral «v83, partigularly on that portion of the cowutry which
s begenn the sandy deserts of the coast and the sub-mentang
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tract of laterite formation to the east of the backwat. . The o
best suited for it is a loose and friable sandy loam, whi- i,

S Gema gy

met with in the area specified above. Looseness of so: iy
n'
admit of the free passage of roots, is an essential vo;

IJun i 1h
successful growth of the coconut palm. Richness a. g fonde
seems to be a less important factor. Tf the soil is po Ly },m;
the roots will grow to a length of 20 to 25 ft. in search of 1ud 4

make good use of the materials available within that wide rj,.
On the other hand in a soil which is hard and fmpervicus, oy,
rich it may be, it does not show a healthy growth. mless .
a soil is made friable by the addition of sand and hme. N -
of moisture seems to be as essential to the growth ol the ey
palm as looseness of the soil. Travancore has a rainfll RUSE
from 30 to 250 inches per annum. She gets the benefit of luth 1,
south-west and the north-east monsoons which together vovir
period of about seven months in the year, from June to Decenhe
and the only dry weather that she experiences is during the nit.
of January to May. In places where the heat 1s most severely il
the coconut paln is irrigated during these months, and ar vl
places the soil is worked up to such a fine condition just et
the cessation of the rains as to conserve sufficient moisture to et
the palm to tide over the hot season without much injury. L
irrigation can. be vesorted to in such places the yield car o ol
be increased. But irrigation in these places is impracricable
hence cultivators have to be satisfied with the diminished vié
theyget. Though a loose sandy loam is the ideal soil for the enfus-
tion of the eoconut palm, it is by no means confined to such S
in Travancore. The cultivation is heing extended practically v
all kinds of soil. The sandy deserts along the coast wlicl et
little or no plant food, the heavy clay soils reclaimei Lo the
backwaters, and the infertile lateritic soils of the hills ar hill-sky
in the interior of the country are all being brought wnl~ this
the natural defects of the soils being rectified by artific " met thods
The sandy deserts are enriched by the addition of yich ~ 0 front the
. backowaters, the fertile but impervious soils reclaimed 10 the

r
b

backwaters are made porous by the addition of sand, a the Jv
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. of the hills are improved by the addition of sajni 4.
aures. Y these methods almost every kind of soil wer wip
e low-ving and sub-montane parts of Travancore, wheiv 11
e is w.um and moist and the temperature remarkably o paal e

m the veir: round, varying ounly from 70° to 90° hus been e

gitable for eoconut cultivation. The only limiting factor is (e

gesence 0i & hard and impervious sub-soil. Where the suli i

gt and porous to a depth of about 40 5 ft., there the covonn

aln grows satisfactorily. Tven steep slopes which satislv this

ndition are being used for the purpose by forming taraees 10

revent washing and to conserve rain water.

erite S

Among the varieties of the coconut palm met with in Travancore
smany as 40 have been counted. Thev differ front ane wnother
pvarious poings, such as colour, shape, and size of the nuts. thickness
{ the outer fibrous covering, thickvess of the kernel inside. the
{eontent of the kernel, and the period of maturity of the pulm. In
whur. different shades of green, brown, and vellow are met witi,
Aeording to the size the nuts can be classified as small. medinm,
ad lrge.  The thickness of the fibrous covering and of the kertel
ad the oil-content vary considerably in different varieties. Under
mmmal conditions some varieties begin to bear in § to 4 years and
uthers i 7 to 8 years, and on this distinction the coconuts can he
thssified as early and late varieties. The life of early varieties is
mwt more than 20 to 25 years, while the late varietics may live up
t 100 years and more. In the selection of varieties for cultivation
ll'the above factors, except perhaps colour, must be taken intu
orsideration, The ideal variety is one which has the longest lils
ndwhich produces medivm-sized nuts havirg a thin filrous covering.
hiek kernel, and high oil-content. Owing to the lack of suflivien
ae in the selection of seeds several undesirable varieties fuive Teer
utivated in Travancore, but through the adviee of the Auricuitural
Departruznt there has come about a decided improvement i
firection in recent years.
The seed nuts are usually colleated fram middle e

T_h‘v‘ wit- which ripen in the dry months of April apt ¥
ered 5 o the hest for seed. In harvesting i
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cultivators take great care to prevent injuries to the . .1, W T,
nuts that are collected are stored in buildings for a coi i of g
during which period thgy dry up to some extent . lug , 4
portion of the milk inside. They are then planted in ey, I;?f
pared nurseries, usually in July. Ina couple of months:iter
the nuts germinate and in next June they will have throwy
or 4 leaves when the seedlings are transplanted. (i loy jyq
which are subject to inundations, experience has taught the v,
that it is better to plant 2-year-old seedlings. On laterite o
also, where there is trouble from white ants, 1t is advisable 1, P
2-year-old seedlings only. Though the usual time of transply,
tion is the commencement of the south-west monsoon in order 11,

- the plants may establish themselves without the help of imigaric
hefore the setting in of the hot weather in the month of Decemter
it has been found from ypractical experience that if the seedlings o,
transplanted in December and irrigated during the first hat weatls
they become hardier and are able to withstand drought in subsequa
years better than those transplanted in June. Of course,
method can only be adopted in places where there is fucility fv
irrigation.

In low lands subject to water-logging the seedlings are plane
onridges which are made at first 10 to 15 it. broad and at least 21
above the water-level. As the seedlings grow up, the trenches|
hetween the bunds are filled up and the level of the whole lud
gradually raised until it is at least 3 to 4 {t. above the water-lev
On elevated lands, which generally contain laterite soils, the seedlig:
are planted in pits, the size of the pit varying in proportion to thr
height of the land and the hardness of the soil. The higgest it
measure at least 4ft. cube of which about 2 ft. are filled vil
surface soil and manure before the seedlings are planted, and the
remajning 2 ft. are gradually filled up during the first 3 ¥
after planting. ,

Among coconut cultivators of other countries the questionl
still under disoussion whether it is advisable to cultiv.te ath
crops on coconut gardens. In Travancere i is invariably t
practice to grow such crops, especially on lands which are wt i
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ol o -is, for the first 4 or 5 years. The craps that are usnally
alivated <16 Cassava, other roots, pulses, bununa, and dry land
s Of Tiese, cassava seems to be the least suitable. not because
¢ more »xhausting than other crops, but hecause it is ordinarily
oliivated without manures, while cattle dung, ash, green leaf, and
sher munuzes are usually applied to other erops. Tt is a had
pactice to cultivate any catch-erop on coconut gardens without
Je application of manures, for in that case the soil fertility will soon
ot exhausted, and the growth of the coconut palm will to that
;ant be aflected. But if ecatch-crops are manured property,
Jere i no danger in cultivating them for the first 3 or 4 vears after
rsplanting the coconut seedlings.  In the interests of the coconut
wwell as of the cateh-crops it 1s advisable not toralse the same
ach-wop every year. Different crops must le cultivated in
sation. prominence heing given to pulses. and this is what is
eig done in Travancore.

[n the matter of manuring there 1s much room for mprovement
u the methods of Travancore wvultivators. They are no doubt
ware of the fact that manuring will pay; but owing to want
of capital and sometimes owing to their negligence and indifference
they are not doing all that they ought to do in the matter. At the
rime of transplanting they invariably apply some ash and a small
quantity of common salt. This they do more with a view to prevent
the attack of white ants on the seedlings. Subsequently most of
the cultivators apply ash regularly every vear, and some also cattle
iad sheep manure, green leaf, and occasionally some common salt
swell. Tt is a common practice amaong them to apply a mixture
«fash and salt to the erown of the palm which has heen found to
be an efiective method of keeping off beetles. These manureswill
taturally be washed down to the ground by the rain apd will become
wailable for absorption by the roots. Thus two birds are killed
o shot,

We have already seen that one of the chief factors that corar
te to the successful growth of the coconut palm is moisture
that, ex-ept during the hot weather period of about five wuniis, the
infall -1 Travaneore is sufficient to ensnre the supply of the reguired
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moisture to the soil. During the hot weather iy
resorted to except in some portions of the sandy
the coast; but in other places cultivators have f.
practical experience an efficient method for the . .
moisture in the soil. In June, at the commencemenr . 1, “”;i(vﬁ
west monsoon, beds are taken around the palms in i ¢ Folle
rain water and let it percolate through the soil. Bi 1l et}
surface washing is reduced and the porous soil ani sl
thotoughly soaked. The rains continue till December, whep thy 1.
are filled up and the whole garden is given a thorough dlaging o
depth of a foot or so: By this digging the weeds are covened
the soil is reduced to a fine tilth, which helps in the conservariy.,
the moisture that has been absorbed by the soil during the ryj,
season, A more efficient, but less expensive, methad of utilizg
to the best advantage the natural rainfall in the cultivation of te
goconut palm than the one described above, it is difficult to think

From what has been said regarding the methods of cultivatin
gommonly followed in Travancore, it will be seen that there are sever,
excellent practices which the cultivators have learned from thei
long experience, and which can safely be recommended for adoptin
in countries where they are not known. Promirent amuong these are:
(1) the addition of silt to sandy soils and sand to clay soils to e
the natural defects of soils; (2) the terracing of slopes to prevut
surface washing ; (3) the principles of the selection of seed mu:
and the care hestowed on their collection; (4) the application o
ash and common salt to the soil hefore transplanting the seedfings
to prevent the attack of white ants; (5) the planting of 2-veari
scedlings on lands subject to inundation and on hilly lunds whe
there is white ant trouble ; (6) the cultivation of catch-crops betwes
cocontt palms for the first 4 or 5 years; (7) the application of ad
and common salt to the crown of the palm as a preventive agains
the attack of beetles; (8) and last, but not least, the practiee ¢
making beds around the palms in June and of filling th m wp ¥
digging the whole ground in December in order te :ollect ¥
conserve as much as possible the rain water and utiliz- it &0 thr
maximum benefit in coconut cultivation.

|
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[ ROVEMENTS BY AGRICULTURAL DEPARTMENT.
jvig prominence to the good points in the el

by ol
fravaneor cultivators, I do not mean to suv that their yeiil-
peperfect 0T that the practicesreferred to alove are Ly lopred

yall of thoin There are many in Travancore who. ng of ity
o indilference, do not follow these practives ard ove of (e ¢hint

v
petions ol the State Agricwtwal Departmert is 1o byeak 1his
wdel of pnorance and  indifference and to exterd ol

b country the excellent methods that are Leing puactised iy some
ats, Alopg with this work the department is alsi devotivg i
gention 1o the general question of the Improvewent of cocomn
hivation fu regard to certain aspects which ave little known to
wvincore cultivators, and which, though known. are neglected
vthe majority of them, T shall describe as brietly as possible the
;<r]; that is being done by the department in this divection,
the of the chief defects of ecoconut cultivation In Travancore
sovererowding of the palms. Where there ought to he 50 10 70
dms only, 100 to 150 are usually planted. 'The evils of over-
awvding are self-evident. In a thickly planted garden the palms
dtthe peuiphery are found to be more productive than those in the
wterior, though there isno diflerence in the treatment.  Those at the
priphery get more light and air and hence are v u Letter condition.
[tramot he said that Travancore cultivators are igrorant of the evils
sfovercowding.  There is a proverb current among them regarding
the distance at which the palm is to be planted. and i they had only
boliowed this wise saying of their ancestors they would not havemade
uistakes. The proverh says that on low lands the distance befween
fie palnis should be 4 dhannus (2 dhannu= 10 t.) and on high Tods
Sdhunes, The proverb, if anything, ervs only on the right <ile.
Mistance of 30 to 40 {¢. appears to be more that the aetual regiire
s, 25 to 30 ft. seems to be ample—30 ft. on fow landsand 25
U high lands—and in that case the number of pitdis te the o
Wil be S0 to 70, In recent plantings, T am glad to <o

listnee- pp being adopted.
I
that th..

sard to the selection of varieties, we hi
methods of Travancore cultivators, or o
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of them, are far from primitive or unseientific. Th. .y,

o

. . Qirgy

of seed selection are to produce the maximum numl.- of "
. . : M g,

the maximum quantity of copra per acre (the dried i1y ; \“‘
b '\';!

is called copra). Of the different varieties met with . Tryy,
there are some which require only 1,200 to 1,500 nu- ty yy, ,,
candy (800 1b.) of copra; while in the case of other< the m:m‘:
required goes up to 2,000 and 2,500. ~ Varieties of the fome; ¢
which yield nuts of medium size, must be selected for laning, |
the case of large nuts the number per acre will be prupurriui;,:u
small; and in the case of small nuts, though the number mav 1}y,
the kerrel inside is so thin that the quantity of copra ahtaied I
an acre will be comparatively less. The golden rule to le obsrs
therefore, is the selection of medium nuts with thick kerwel 7
rule has not been universally followed in the past. and v
very many undesirable varieties have come nto actual cultivitis
To prevent the repetition of this mistake, the Agricuivn:

apartment has during the last two or three years selected s
of the desired types and sold them to the public. This wirki
heing continued, and to enlarge its scope the department ki
also assisted in the formation of a private firm to carrvonth
same work.

The greatest possibilities in the improvement of cocunut cults.
tion in Travancore lie in the method of manuring, and it is t
solution of this question that has engaged the prominent attirt
of the Agricultural Department during the past seven or eight vers
The department has carried out a number of experiments il
different manures, most of which are still being continned, axd b
obtained highly encouraging results. The majority of 5011]5 ‘
(1

s

Travancore, except those hordering on the backwaters &
alluvial deposits on the banks of rivers, are deficiert 1t hum
nitrogen, phospboric acid, and lime. From a number of samp

of soils analysed, it is found that the composition varies 5<>1110w'§%
as follows: Nitrogen, ¢:06 to 0'17 per cent.; pho:}‘?l'»'l'i" ace
:01 o 0'05 per cent.; and potash, 020 to 0'30 per ceu’. '
The only plaut foods which are present in anythin. 1iii0 ,a;t:‘

also LR

faetory quantities are potash and i some cases nitroge:
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; these Aot be considered sutficient for the requirenienrs of
lo(oml palm. It has been calculated that a erop of 2000 puts
gt Wi Temove from the soil about 18 1. of vitrogen, 3 11, oy
horic wid, and 38 Ib. of potash. If the yequivemerts for (he
and nourishment of the palm are also taken o wecouy
ptitirsof plant foods to be added to the soilammually, in ord,

0w ﬂl

eqm
]}N\wntnsdeterloratlon. must be not less than 24 1h. of nitroger

o1, nfphlhph()l'l(} acid, and 60 1b. of potash. This i of course in the
seofasoil of medium fertility. But in the case of soils which are
geptionally poor in phosphoric acid and to some extent in nitrogen
o, but fairly rich in potash, as Travancore soils ave, the first twu
1t be added in larger quantities, and the last in somewhat loss tha
(the nsual proportions.  Travancore soils also contain very little
ime. and lime 1s essential to such a longstandivg cvop as the covonn
lnn to veutralize the acids that are formed in the soil and to improve
its general texbure. Common salt has been {found 1o be a valuahle
pnure to the palm. The Travancore ryots have learned it by
syperience, and the scientists have declared from their aialyses that
nmuch as 60 1b. of sodium chloride are removed from an aere by &
beavy crop. Near the coast, where there is the possibility of the
al-soll heing infiltrated with brackish water, the application ol
ammon salt can be dispersed with ; but in other places it is indis-
pusable.  Keeping the above facts nmind, Thave prepared amanure
fir the coconut palm consisting of ingredients available in Travancore.
Thave ot gone in for artificials because they are not easily available.
ud. even if available, they are too costly to become widely popular
nthe vear future. Mymixture consists of 10 Ih. of oilcake. 20. 1h.
fush. 2 1h. of fish refuse, and 1 1b. of common salt per tree. I the
thee af fish refuse bonemeal can be substituted, and in soils whos
me contonts are poor, 10 to 15 b, of quicklime are also added orecir
2_”3.‘,'(”“‘& The above mixture has the following average conpos:
ion: - Xiirogen 0v53 per cent., phosphoric acid 101 per cont ot
Miash 074 per cent.

Severa] | experiments have been carried out with thi:
i by iy Agricultural Department and by private }

the . A
te Supervision of departmental officers, and aire i
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prodliced exceptionally good results. I shall give .

I]LM !“\'}:y‘
of a few such experiments. '
Serial ] No. of palms ! <’l‘otal plroduce1 A T
Seria . : . i ve, feld o
No. 1 manared Year . in nuts E n:“f.‘,‘:‘];!“‘“(]'
| | ' S
_t _— N |
! : |
! i
1 ‘ 10 C1909-10 ! 44 ! o
wiar | a ! :
1911.12 23 o
1912-13 s -
191314 573 : W
1914-15 869 e
191516 919 e
: 100 1912-13 4,000 fn
1913-14 7,000 00
1914-15 6,000 (it
1915-16 9,000 )
3 243 191112 11,300 13
1913-14 19,400 T
: 250 191213 3,989 159
1913.1¢ 9,857 B
1914-15 10,042 bl
1915-16 11,562 1
5 140 1914-15 1,193 1ny
1915-16 2,309 23]
i 1916-17 4,167 H

The trees in the first series were in a very poor vondition «
the commencement of the experiment owing to long reglect. T
second and third series were conducted on lands of medinm frti”
and with trees which were not so badly neglected ; and rhe last i
series on poor lands and with trees badly neglected fn . long -
The statement given above clearly shows that there hax »en phit
menal increase in the yield of nuts in consequence of reg lur mabi

ing. The highest yield obtained is nearly 92 nuts per |- ™. Jehas
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syl vears for long neglected trees to praduee this vield.
pich have 0% heen so badly veglected have e up o this sy
pdinfou. vears as the second, series of experinients du s, b e
¢ twa series the trees were so badly weglected thar (. Viekd
g mereeed to 47 and 41 nuts respectively in thoe 1.,
;ng t increase still further In subsequent vears and cone

‘h(‘i‘x

Yonr ovesnrs

11,1 o
e vield of the trees m the first series in another three o four 4oy o

The lesson that these experiments teach 15 that under PP e

ing the virld of coconuts will increase to as much as w0
st per palm per annum. - Whendealing with the outy ot oo
i Travaeore in one of the previous paragraphs, T have stated 1l
Je average annual yield for the whole of Travancore can 1o pt
Joen it 2,000 nuts per acre.  Assuming that the frees are planted
a7t the acre, this only works out to an average yield of 288 niis
pt tree. The numerous experiments conducted by the Agrienl-

il Department have proved unmistakably that this average vield
v e move than trebled.  In the face of these facts, does anv ore
il think that the statement I have made in the earlier portion of
this paper, namely, that the output of coconuts in Travarrore can be
dowbled. Is an exaggeration 7 T have been making a special study
of the problems of the coconut industry in Travancore. ard §an
vineed that it has a great future before it, and that the country
b i this industry great potentialities for increasing its wealth
ad for adding to the material prosperity of its population.  What
51t that has to be done for the development of these potentialities ¢
The answer is simple. Spread knowledge amorg cultivators and
alord them all possible facilities for the purchase and use ol mapures
fiw Travancore Durbar is no doubt doing something in these divee-
tors through its Agricultural Department ; but there is a grea
deal mops remaining to he done, and this is all that [ean sy bont
e matter in this connection.

PESTS AND DISEASES.
Several other problems connected with the encoms
“¢ eng-uing the atfention of the Agriewltural Do -
#mple. the method of manuring, ¢.e., Whother neoe o
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be applied in one complete circle around the palms or . }y|¢ iy
or in one-third circles ; the question of breeding cocon:rs iy ey
produce a variety possessing all the good qualities which | by
roferred to when dealing with the selection of seed nuts ind gy,
other kindred problems. As no satisfactory solution of
problems has yet been arrived at, Ido not propose to dual with gy
part of the department’s work at present. Nor do Iwish to tafe
your time by entering into a discussion of that wide and wmpony,
subject of pests and diseases of coconut palms. A full treatmery s
this subject will require a separate paper o itself, and muchmy
time than T have at my disposal now. I may simply men,
however, the serious pests and diseases that Travancore enltivrs
have to contend against.

Among the pests the most serious are the rhinucers e
(Oryctes rhinoceros) and the palm weevil (Rhynchophorus ferea
neus). Since 1914 a new leaf-eating insect has also beex fonnd-
attack the coconut palms. The hairy caterpillar of this insect e
away the green blades of leaflets leaving only the midiba
belongs to the family Limocodide, and a similar insect found on
goconut palms in British Malabar has been identified by the buperid
Entomologist as Contheyla rotunda, Hmp. From all appearance ti
insect found in Travancore seems to be the same. .In Malahur it
outbreak was observed for the first time in December. 1916, aud s
Travancore in December, 1914, The Travancore Entomologist b
discovered a natural enemy of this pest in a hymenopterous s
by which it has been found possible to control it.

The coconut palm is subject to many infectious dissasts. 1
commonest of these are : (1) Leafdisease, caused by Pestaloz:in
marum; (2) Bud-rot, similar to the one attacking the pabmyta paln
in the Godavari District, caused by Pythium palmivor i (3) 3
bleeding disease, which has been fully investigated by the (iover
ment Mycologist, Ceylon, and which he attributes to T hielaviops
ethaceticus ; (4) Root disease, which has been investigared by !
Imperial Mycologist, India, and the Mycologist of the Imper
Department of Agriculture, West Indies, and which is at’ vibuted
a fungus of the genus Botryodiplodia. All theso diseases are &
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Jravat ore—the first three only in mild forms of &
e, b the last in a more serious form over 4 widw .
o disea~ has been in the country for well-njgh o
it the people took no notice of it and the Dl

(SRR

p[’ll\
,U“]‘xdmwfltt1111897 in which year sonie of the owpers of 4

s prw"‘ted a memorial inviting the attention of 1he D
the serious nature of the disease and prayive o lelp. At i
g Duhar did not think that the matter was wvery wvions oo
awhen the authorities fully realized the seriousiess of the situation.
ev applicd o the Government of India for the servicesal 1
gt to investigate the disease, and accordirgly Dro 100 Burler.
merial Myeologist, India, was deputed for the work in 1907, Ife
;«;‘-r aver to Travancore. investigated the dissase. submitied
rurt to thie Durbar, and published an account of his investigatior
i Bulletin No. 9 of the Agricultural Researeh Tostitute. Pusa.
Vst of the suggestions of Dr. Butler, such as segregation ol inferted
mees i dsolated areas, propagation of disease-vesistamt virieties
of the palm. improving the general health of the palm by betier
miivation. and manuring, etc., have been given effect (oo i the
rsilt that the spread of the disease has beev arrested and a syt
tid improvement in the general condition of the palmsin the interted
weas has Leen effected. But the most mportant suggestion of
Dr. Butler, namely, destruetion of all infected material. has not
@t heen put ino practice on account of the serious objections ol
et cultivabors,  The coconut palm and the sow are looked
o by Travancore 1lindus with a certain amourt of sieredpess
T e Devavriksham = is a sufficient indication of this fie
el as the palm is econcerned. On religious grounds. therefore
the cultivators object to the destruction of rthe palm. They aln
sieet to it on sentimental grounds. A man who L plapted i
“red 4 palm cannot brook the idea of killing it Destruetioe i
bpeted 1. -oneconomic gronnds as well. A diseased padn der
bl at e, It lingers on for five to six years. and din

#od it continues to yield some nuts, though greatly dine

e qyg - ‘umber, till the very last stage, and 1hw

fepared w0 lose the income, however small it fr.
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from his discased palm. The last and the most serior ,y;,
based on reasoning from the analogy of human diseas.. \‘\‘]l‘)‘,
cultivators say is that a plant suffering from a diseas. m),]mi
cured as human patients are and not to be summanily g
destroying 1t. There i3 no muse in arguirg with jeople .o
vature. They will never he convinced of the recessity ui ., 1
radical cure as the destruction of all infected mutei i 0
eradication of this deadly disease and for savirg the iy .
prosperous coconut industry of the countrv.  Persnasion L 1.,
tried and has failed, and the only course left oper ix vy,
The Durbar is convirced of the recessity of levislipipe e,
subject and action is heing taken ir the Legislative ol

i
i

(FREAT INDUSTRIAL POSSIBILITIES,

The eoconut palm supports a large portior of the popukiio
Travancore.  Besides those actually ergaged in the culiivation
the palm, the industries convected with its produce mive wak
mare than 150.000 persors.  The most important of thess indie
13 the marnfacture of coir varn from the coconut husk, 1t e
on as a cottage industry by the people living o the ronst ardor
sidos of lagoors and backwaters.  Green husk is soaked iv wate %
aboutsix months. is then taken out. heater with a wooder fail. o
manipulated by hand to separate the fibre from other tivwes o
the fibre is shovonghly cleaved alss by hand and fwisted ot
with the help of a small hand-wheel,  The finished var sl
acearding to ity fireress and colowr and  sold to mercharts o
industry is practically in the hards of women of the poare "3“““"
The husk is gererally bought and soaked by petty mercharts !
the soaked husk is sold by them in small quaptities o wome !
woman usually huys about 2 arnas worth of soaked Jok
morring. ard by evering she prepires yarn and sells it fack I”‘Ti'“
merchart for about £arvas. thus making a profitof 2t P
the outhreak of the presert war the price of green huskw ~s».nm1wj-’
like Rs. 10 per 1,000, and the cost of labour and othe harges
soaking and preparing yarn varied from Rs. 15 to Hs. 2 '”“f !
of 1,000 nats would yield 200 1b. of yarn, the price - whi



COCONUT : THE WEALTH OF TRAVANCORE 627

T iofore the war was Rs. 30 to Rx. 35 Thiswas the price
g vaon was being sold by petty merchants to wholesale
qum'l'ﬁ; The former were thusmaking a prolit of Rs. 5 to Rs. 10
 animvesiment of Rs. 20 to Rs. 25. The wholesale merchants,
il .;n-wpenns,who exported the article to foreign countries. must

leen making considezably larger profits. The varn that went

\\'hil‘]

we
| fhose countries was being used for the manufactire of cordage,
iy, TUES, and carpets, and the manufacturers must have also
makivg very large profits from their busivess.  Here isan indus.
cwhich s capable of yielding enormous profit. and owing o the
(kof industrial spivib in the country the Tion s share of it woes to the
weerterprising nations of the world. Travincore exports avnually
fent Re. 37.00,000 worth of cole, and if all this coie i been manu-
wtweld into finished articles in the countey ieelf. she would have
hably gt another Rs. 57.00,000.  This is iedeed o serious loss
(e country, bub still greater s the loss that acerues from the
gurtof copra, oil, and nuts.  The aggregate value of the apnualex-
atrade in these articles hefore the war wesahout Rs, Lus.co.000,
e mapufacture of margarive, soaps. ard cardles out of these
itiles. which is now beirg cavried on i foreigr conntries. Tl been
rertaken i the land of the palm itself, apother crove of vupees
ol have easily been added arnually to the ircume of its people.
rlia.as 2 whole, is backward in irdustrialism. ard Travaveore is
wnmore so than India,  Iver in this war time, whep every part
[the British Empire exhibits an urusual awakering i omatters
shwstrial. Travancore continues in the same old groove.  The war
akitthe country very hard, Owing to the shortage of tonnage
baconyt products cannot be sent out. The price of nuts has
et R, 20 per 1,000, while Lefore the war it wasax high as Rs. 65
B 70, 50d even at the reduced price theie is po ave fo buy
i, |f thirgs contirue like this for a few vears more, which (iod
brbig, {1 much talked of prosperity of Travarcore will Liave to
ke way for a chronic state of poverty. Sucha catastroplu: ot
“bly s warded off if the people would only wake up from ther
Wtiber, v \lige the immense possibilitics that exist i their conidey
" the o “loyment of coconut industries, ard ge forwand with

P H
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dash, start these industries boldly, and invest their » iy
having regard to their own interests and the interests. "}, et
But T doubt very much whether they will do it. At - ¥ Tate “x
have not begun to do it, and in the meanwhile oth peapls

come forward to take their place. It has been annoi od iy |
papers lately that that enterprising firm, the pioreers i wivyy;, i!‘.-
dustrial undertakings in India, Messrs. Tata & Sons, huve deiiguy,,
establish a factory at Cochin for the manufacture of ruarguiy.
ather artieles out of coconut oil. When this project. bevomes
accomplished fact, which Thope will be very soon. the fim gy
be in a position to buy up a large portion of the cocorurs prudu.
in Travancore, Cochin, and Malabar, and afford relief to the cu
cultivators of these territories from the hardship whith thev v
suffer on account of the want of shipping facilitics. The oyl »

h«x'@;

Travancore have received the announcement of Messrs, Tata & S
with universal joy, and are eagerly looking forward tu its vl
fulfilment.



Selected Articles
THE SOURCES OF THE MILK SUPPLY OF POONA (1Y »

BY

HAROLD H. MANXN, . Ne,

Prineipal, Poona Agricullural Colley

Tk improvement of the supply of milk to Indian cities tis
ien a subject of very serious consideration in many parts of India
i reeent vears, and nowhere more than in the Bombay Presidency,
Thé matter was brought into prominence by a paper on the
abject which I read at the Agricultural Conference in Poona m 1913,
uwhich | gave the results of a careful examination of the milk
apply of Poona City in that year. This showed that the milk
wailable was insufficlent in amount, was exceedingly poor in
pality, and was to a very large extent produced under fighly
esamtary  conditions.

Shortly after this the matter was consicdered on a more genvral
biis by @ committee presided over by Mr. (i 1% Keatinge. The
rport of this committee confirmed the essential conclusions ol
paper of the previous year, and made a large number of reconr
mendations, In general while emplusizing the extreme compli-
@ion of the problem of city wilk supply in Western Tuddi. e
“miderert that it would ultimately be solved Dy the orwnizte
Fupply from cultivators and others keeping cons aud b
der watsiral conditions at a distanve (often at a far izt
the town g by the improvement of transport whic 3

" . lueture delivered before the Deccan Agricultural Assuee i

(629 )
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possible to place such milk on the market in good cor rigy |
of knowledge of the difficulties which were likely to aris. i1, hm\.:;
the committee to-recommend that a single large ;i
selected, the whole question of its milk supply invi tigal .,
the most suitable directions for its Improvement work..} oy

cost of Government. The beginnings have now Loy p.

ol 4

such an investigation in the case of Poona, and I wid) ¢, o
bhefore you some of the data which we have obtained. | may 0
once that I do not yet sce the way clearly in which all i lifie.
will be removed, but I always feel that to know these difficulri
the first step towards meeting them,

The first weakness of the present milk supply in nearfe all vy,
is its deficiency in quantity. In Poona, in 1913, 1 fownl tha 1.
total milk available daily from all sources was under four ounecs dif:
per head of population. This small supply, to a population Wi
would use milk if it could get it, means a very dear supplv 4
very much adulterated supply. Tn fact, any attempt w1
adulteration, without at the same time Increasing the quats
available, increases the dearmess of the milk and heuce the poe
of the people to get it. The price of pure milk in Poona Uity ws
already 30 per cent. higher than that customary in eitis o
England before the war, and it was at the same tine diflieult v
obtain. 'This high price occurs in a country where the aw

resources of the people are very much smaller than in Euope.

The fivst problem, therefore, was to increase the supply 4
milk. At present there are three sources from whicl il i e
tained. In Poona 78 per cent. of the total is got trom i
kept inside the city, either by professional guwalis a> N
or by private householders for their own use, The second »in
of supply consists of milk brought in from the surrounding willig
where milch animals are kept in part hy professional arlis. it
in part by cultivators as a secondary source of income. 1 P(,‘i‘
this comprises practically all the remainder of the gyl T
third source, which has Leen negligible in the past iy the (¢
Poona, is the organization of the supply of milk frem 1-1% it
villages where it is produced by cultivators, unde: heap
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aditions, but where at present the Bifhculiy of actting

il . .
ot prevents it being taken fo the ities,

(o DRI )

of th e sources of milk, the first. T feol conmot be paterialle
W WH\‘U( ‘[ .
e that it should he increased. The wileh animals are

awing to the inerveasing population in the viv. Nor i

: Josils
atly kept under unnatural conditions. nearby abwavs insaninoy .
W the itk must necessavily from the nature of the s e
o With regard to the secoml source of supplv. mamely, the
guanding villages, the organization of this <upply i ;,‘II-..;Hl\-
fuing tiken up by co-operative sovieties and others, 11 it pavs to
poluee milk for eity use in these villages the oraanization is not o
wre diftieult matter.

The third souree of supply hag not. however, Leey exploited
aall And vet it was known that milk wis produced at what
el extraordinarily cheap prices at places litle bevond the
et sorrees of supplyv. I therefore decided 1o tuke Tour areas,
dtieeessible from Poona by roads or yail, and all bevond the present
e of supply, and investigate, village by village, (1) what is the
pesent possible: supply of milk s (2) at what price it can he pur-
sl i the villages hoth in the cold and the ot weather: (3) the
fiwlihood of the increase in the supply 1 o suve market was obtained ;
W) the quality of the milk which could he available.  In doing
i [ have to thank my assistant M. Vo G Patwardhan for his
erntod work in - collecting data in-all these areas.and Mo S0V
Sevte of Talegaon (and Mr. Patwardhan working together) for a
v exhaustive examination of the situation and its possibilities
bis own area.

The four areas which were selected as places where good mileh
il e or have been kept were as follows

(1 The group of villages at the foot of Ningarh. sitnated
from seven to fowrteen miles to the south of Paona and
connected to the city by a good wnd fairly fevel o,

vy
i
'

(2) The group of villages near Khed Shivapur. Thi<
is situated fifteen miles due south of Poona I
class road, but hetween the two places ther

Katraj Ghat.
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(8) The group of villages in the valley of the |-
round the small pilgrim centre of

lies twelve miles almost due north .

which it is connected by a good road.

(4) The group of villages round Talegaon -

G. 1. P. Railway, connected with Pacy g ey

an hour by a frequent and excellent sevvio of 1y,

The first conclusions which appeared from

LT yiyy
E nl‘lt ]N

Poong

O g

] Iuiu;y;..
were—

{a) that in recent years the milch cattle in all these
appear to Lave been decreasing rapidly :

(b) that the relatively low price of milk is due toa fick f
demand only, for a comparatively small local deman
as at Alandi, raised the price to a figure approacing
that tn Poona City; ‘

{e) that the nillk capable of being obtained tnder pesii
circumstances was an exceedingly variable one,

Iy cases almost disappears in the lot \mn?.er.
(d) that the mileh animals kept yield extremely little v
per bead.

The decrease in the number of milch cattle scoms to he v
considerable, when our figures are compared with the last aith
consus in 1915, in all these ureas. [t is, of course. possible the
(owing to the well-kuown reluctance of the people in Devean 1 il
to give particulars regarding their cattle) one ov other of the
enuterations is not entively correct, but T feel that thix can bard
aceount for all the difference. In the Singarh avea the de et |
milch cattle {vows and buffaloes) in five groups of villaues (Mo
amounted to 37 per cent.: in the Khed Shivapur ar it peacls
26 per cent. for sixteen groups of villages. The nur:her ma¥
both these cases have been affected by the fact that the mvestt "‘.“
was done at the height of the hot weather, but the difforonee. T
is not very materinl.  This cause was not, however, lm- pant 11
Alandi area, where the decrease was 37 per cent, “iﬂf“ “f
enumetation being done in the rainy season. At e Talew
villages the decrease appears to be about 29 per cent.
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This « crease is alarming, and, making every dic.
~+hink it is real. It is attribated by the peoy,

causes, notably to the increased stringen.

to a shortness in the amount of fodder in 1}, .
florest 1 2Ing, and fo absence of ready mouev aniony the vii
[t s ubtedly been aggravated by the vavages of v,

dined t
) vaLow

arlation

 weent vonts, which have caused very great bosses unlevd il i
o serions outbreaks of foot-and-mouth disease. The fnearig,
jon of the causes of this reduction in the mileh vattle denpl-
Jovever, another and special study.

The price of pure milk in the aveas in which there is no special
jal demand varies from sixteen to eighteen pounds per rupee.

For this amount the morning milk would be brought to o depi
inoue of the villages, provided the distance is not more than tw
w theee miles,  This might also be done with the evening milk.
Lam not quite sure. I think, too, that for this price with w shrewd
puchaser, unadulterated milk could be secured. Fhe higher
pice would have to be paid, of course, in the hot weather.

In one of the centres examined, Alandi. there ix a locad demand
for milk chiefly for pilgrim visitors to the place. This demand,
rariable wnd uncertain as it is, raises the local price ol milk to ten
wtwelve pounds per rupes-—a figure tot much below that which
it fetches in Poona. This oceurs in spite of the fact that the
Indravani valley in which Alandi lies is an excellent place for eattle
and that there is a very large number of milking ammals in the
neighbourhood.

One of the biggest difficulties met with ix, however, the extrene
waability of the supply. In the months  from September to
Janwary (cold weather) there is often enough spare nilk to form the
basis ol 4 supply, while in the remaining months of the ve thew
tlittle or none to be had. T will illustrate this point fron v
fues. I a group of villages round Singarh the ameonnt ot
availah. partly in the cold weather for sale runs ahi
flty gatlons : in the same grotp in the hot weather ther
Bt moie than ten gallons per day. In another s .
“ind {'hed Shivapur, in the cold weather tl-
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for sale amounts to about 140 gallons daily. Tn the -5,

the year this gradually sinksto less than 30 gallo, = 7,
> . I s
difficalty is found everywlere, and I suppose will T
. ) . § Yo e
until fodder is more largely grown by the people ar! —
silage or in some other manner,
The yield per head of the mileh animals n a Doy o

Vi

appeats to be astonishingly small. - According to the jeoyl it
amounts to about two pounds par day per milking anin il

“"”‘
NIFN
to one pound per day in the hot weather. It must he repylo.
however, that in a large munber of cases, partienlary .In‘_u»m_n.,,‘
this amount is obtained after the calf has been fed, and when - |
breeding of a good working bullock 18 a matter of gy,
nnportance this may well take a very large share of v 3
produced.

In some vespects, therefore. the results of our mvestivaiie
the present milk possibilities of a number of likely areas near Pu
are disappointing. They show that at present the anuwnit of e
available is =il wnd. that being the ¢

¢
vises to a figure which is no nse for the supply of Poona. They <

the price verv sl

also that the vield of wilk from existing animals Is verv sl o
that the difference hetween the quantity in different pute ot
year is so great that the milk available almost disappes i

liot weather. The question, however, at once arlses as to low i

the «antity available 1s likely to increuse, and the keeping v
cattle can be taken up on a lavger scale and on a were sittisfarary
basts 1] a regular and certain mavket is provided.

I mav, at onee, say that, excent at Alandi where their b
certain local demand, the people themselves say that, rovided
ready and constant sale is auaranteed, they will go in for e s
animals and be able and ready to provide more milk ap e prees
prices. In some villages in the neighbourhoad of Talowann. f“_"‘
people were particularly emphatie. “If you want the itk s
they, “ we will provide it, but get the business started.”

The matter is, I think, ripe for .experiment, and in one <
that of Talegaon, a certain amount of experiment has P MK
by my friend Mr. 8. V. Shevde, and 1 propose now to descibe whet
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ne there, the difficulties met with and the way vt

Yanh ¢
a8 heeht . . .
may possﬂ)ly be brought into practice on a caneide

by matte
1 want to give a perfectly frumk stafenaunt oo i

We sealvs
J\‘tT
The © \pmment in question was st farted iy Anens 1987 oy

e Jieh was stated to be able to give 100 pounds of nalk ey

i and the ponple were asked to bring the morings milk 1o the
allyae evadi. No cheele was passible o adulteration ot finst.
Lo warning was given that adulteration woulil wreek the schene,

The village chosen was about two miles from the depdr near Taleanon

ation by a short cut or three miles Dy w vegubor voad. waul the

Wl was brought to the depdt between 9-30 and T30 3 at

ot of two annas per coolie enployed,

For the first few dayvs the milk was hrought nivoad condition
o 16 pounds per rupee and cash was paidl. Then the Tirst difhiealiy
awe i that the producers hegan {o mix Dresh o milk with the nldk
o the previous night’s milking. 1t wax spelby domued that i
B wae done the combined mifk quickly became =onr and s
gt for sending to Poona, but the cultivators took the siand
that they could only continue fo give s the morning s b il e
bt also the milk of the previous evening, This meant the
wganization of purchase of the evening wilk also = mor diflienl
aatter, as. at night, it was more costly to camy o the depit,
wpuiring two coolies instead of one awed =0 donbiine the carrvne
“Airge,

The next difficulty was that the wilk whicl fad heen gt
st first rapidly hegan to be adulterated Tn selvwith water, So
e the peovision of g lactometer and it use by the milk calfector b
et this diffieulty. The people, in fact, Baving onee tasted the
alvantaves of a regulur sale  practically at their doorsc dufne
il fo ik their market and have hrought decont wille i e
r the average fat content of the morning’s milk <72 and et
“wening nilk 1s 51, This is likely to he always the o ‘

1 he Lutter supervision in the morning.

The regularity of supply has been perlect, NITREIR

b A .
titer e cultivators can be depended on.
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The next difficulty has been the keeping of ti. afi
receipt. So far the night milk has been simply pi. 5, o
vessels in a cool and airy place, and has been despat 1, Pu,
by the train reaching there at 5-30 M. It is distr e b
8-30 A.x.  Thus the milk, taken from the cow between «, 4 Shy
is delivered in Poona exactly twelve hours later, i,
months between August and November, 1917, there [i. Loy
difticulty about it going sour with no greater precautior.- t),

it
l A '5;."

i Uiy
indicated. About three times a month it has been iy o

and this is, of course, fatal. It is evident that ihe ey,
milk cannot be delivered in Poona from Talewn .
some form of artificial cooling is used or wnless the gk
pasteurised.

The difficulty is greater with the morning milk. This wiv
at the depdt at about 10-30 a3, the cows having been wmilked .
7 aM. and the milk having been carried in the sun. It resehe
Poona at 12-45 vy and is delivered by about 2 par, though itk
not usually used until the late afterncon, Tn this case, the dane.
of guing sour wus considerable, and it quickly became evident tha
unless a cooler at least, and possibly a pasteuriser, is iustalled
Talegaon a trade in the morning milk is impossible.

This involves a greater expenditure at Talegaon for preservis
the milk. Luckily ample well water is available for cooling and i
always fairly cool. Well water rarely is above 70°F. und oft
considerably below this, and with its use it will be possible to key
the milk, both evening and morning, at a temperature which will
prevent it going sour. This is the next stage of our experiment. I
{ound not sufficient, it will be necessary to instal a pastenriser and
this will meun considerably greater initial cost.*

In general our inquiries at Tulegaon show as folbavs i
conclusions would probably be the same for many of the stafiis
in the large grass areas between Poona and Lonavla.

(1) Talegaon is a good centre for milk supply, and ©
organization about 1,000 pounds of milk would be avaiii 1 the

oy a little

* A pastouriser has now boen put in.—(H. H. M.}



~URCES OF THE MILK SUPPLY OF POON: ¢y

(B

1 weatl T, and perhaps half this amounr in the har o,
C:thiﬂ ad:=tance of no't more than four miles of a depit near Ty,
gation. ! he price will be from 15 to 16 pounds per e s
allection ~ontres.

@) A ~onstant demand will lead to a fairly vapid inerease iy
4o namber o milch animals kept and to better feeding af the
qinals. provided cash is paid for milk.

(3) The organization of the supply to Poona will jnvolve frent-
yent of the milk at least by cooling and probabiv pasteurising,
camngements cannot be made for its certain delivery i Poona
pueh less than twelve hours after milking,

(4) The disposal of the milk in Poona in the marning presents
o difficulties ; that arriving in the city in the afterioon is more
ffenlt Tt can, 1 think, be got over.

(5) The organization of this supply would mean an initjal
apenditure of about Rs. 2,500, and if 500 pounds of wilk o day
wre supplied, it should yield a profit of from Rs. 100 to Rs. 230
pr month. without counting interest on the investnient.

tther difficulties would arise undoubtediv, such as the demand
flling off when Poona is plague-infected. and the dike. Buf
[think that the scheme outlined gives a sufficient chance of suceess
to be gone on with, and T feel that there is every clance of the
apply growing to an extent which we can hardly conecive wt
nesent,

What may be done at Talegaon may also he done probably at
hrge number of other centres situated in an cqually favourable
o more favourable position. T have already heard that <milar
“henes have already heen mooted at other stations near Poor.
I these work out, we shall have taken a step in the same divection
® has heen followed in practically all large towns inwestesy

omtri~, where the supply of milk from comsiderable st
b el ‘

etion {rom genuine farmers, has gradually sepla
SUply vom bown gowalis, which was almost universal
ago,
v experiments have not gone so far in the
[y . . .. N
here gy inquiries have been made as at Tal -
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scems reason to suppose that milk can also be snece.. )

Hiv S
by road where there are good dairy centres or cep: ... with .
dairy possibilities.  Such a one is Khed Shivapur and . . Wil

hood.  ere the organization would probably have r
though T speak with caution, as sufficient experije:
been made. The real difficulty in these road journe

H TS

frgr ‘lltt‘A!.(,{.
\

s e

i\' t][u 1
transit to the city, and the only means of effecting this s g,

by motor, the pasteurising heing carried on in the ¢itvy. 4.,
would need a very large supply--larger than seems 10 Lo 4

at present. But T prefer to leave the discussion of 1} it
until our experiments have gone further.,

On the whole, therefore, our inguiries show thar tfe RIPH
of milk to cities {from outside is heset by diflicultios whic, ‘\\,;«
oceur elsewhere in the same form. The fundamental difioir,
probably the Tow vield of the amimals, and the fuct that the e
trust to casual supplies of fodder and have not leart the we .

silage or its equivalent. But there scems reason to suppose 1hs
these difficulties can be got over, and once the movenent i< st
it will, | feel. get constant]y increasing momentum.  Onee the syl
of mills is adequate in the city, 1 helieve the diffiquitios of reiiti
of quality aud securing of a sanitary supply will solve themselves”

* Sinee the alove was written, regular organized supply i3 heing obtained i
Talegaon, wheve a pasteuriser has been installed, and it is hoped to reach oo poad: -
day it the cold weather of 1988-19. I uy sueces<ful as promises to he the s 1o
hope to give an aceount of this experinent and its difficuitios Inter on gt oMy




DIPROVEMENT OF COFFEE BY SELD SELECTIOY
AND BYBRIDIZATION.

By

RUDOLPH D. ANSTEAD. VLA

Doty Divector of Agricaltive. Plawting 100 ricts. Wedias

Ever since Mr. Cameron called attention to the vessibilities
of it in his report on A visit to Coorg in 1899, 4 covtain smnnnd of
wak has heen done along the tnesof hvlridizing coffee 1o e o
pew strain which will hear more heavily than the ordinare arabies
aud he more dlisease-resistant. A fair measure of siceess s heen
atmined in several places, notably in South Mysore by Me. Crawford,
ad v Mr. Hamilton at Clhundrapore. and by Mo Jackson in
Nath Coorg. who Thag succeeded in vaising on a large scale u very
stishetory hybrid which comes true to seed. Tt ix to he hoped
tit Defore long this seed will he on the market ax soon s M.
Tkson has supplied his own requiretients, Again, at Dodden-
sl i South Mysore, Mr. Kent hax got establizhed o good strain
tteaffee which may or mav not be a true hehuid © its history ix
‘mfurrumtuly not known with accuracy,

The work of making hybrids is Tong and tedions ind seareel v siited
festate conditions, however, and | still Nope some day fo see this
fork beina done by an Feonomic Botanist on special collee garden,
S have sqid before, it would payv coffee planters to establish such
Hatlon 1nd ap expert even though they would he working move
biss for lj«,)sterity_ 7

‘ What 1 wish to speak of to-duy, however, is o simpler paster
which teald, and ought, to be undertaken by everv voffee plnter

Hivered ab the Colfoe Plantors’ Gonferoncs held ab Mysors in Jaly. 1919

( 639 )
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namely, the selection of seed. A tremendous impr- ~.‘mem .
be made in the strain of any plant by persistent seed - foction, d;
many of our economic crops are being annually imp. o] |
method alone.

The starting point is what everybody 'has, ““ the fwr e .
the estate.” I am constantly shown this in the cours: NIY tig,
but I am seldom or never shown what I want to sec- 1}, fields ,f
coffee which have been planted with plants. raised frou: t}e R of
this tree. Indeed the method of taking coffee secd. iy planting
nurseries, which I see going on, is as a rule a most huphazu o

IV this

e,
There is 1o selection about it and in most cases no one can tel] fry,

which trees the seed came, not always even which field. This sruey
is all wrong from start to finish, and in my opinion it :1:.-('01111{\«,.“
very considerable extent for the deterioration of the strain of coff
which has undoubtedly taken place in some districts,

As 1 say, the starting point for selection work is the * hest tree
on the estate,” or the hest several trees, judged by their vield under
all eircumstances, even in had climatic seasons, the shape and habi
of ‘the bush, its freedom from diseases and its,resistance to lef
disease and scale insects. Having chosen a few trees like this the
next thing to do is to cut out the coffee trees round them. to give thn,
ample space, light, and air, and then to make arrangements fir
netting them when they are in flower. To do this four stont posts
should be put in the ground at the corners of a fourteen-foot square.
each post about ten feet high, and a mosquito net made to fit over
them so as to completely enclose the whole bush. Tt is a good plu
to sew a valence of stout cloth round the bottom edge of the net
which can be laid on the ground and have earth piled o it to ket
the net steady and prevent it being blown about by the wind.

The blossom set under this net must be self-fertilize. which
an important point. If allowed to set in the open one lit~ 1o contrl
over the pollen nsed, and it may come from the worst iree o0 the
estate. Secd self-fertilized will come true to a large ritent anl
reproduce the characters of the parent tree.

This procedure will no doubt decrease the norma
tree but this does not really matter, enough seed will -

I« ap of the
. ‘ua”}' b(’
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fat i

of bees under the net might help the polli: o
cTOp. This*has been tried. but [ understand tha ¢,
Aing but fly round and round the nef trving to vaape,

Nained {. plant up a fair-sized nursery. It is possible ti

m\)lhll'li‘\ :
greast th
s Jid ne
IS may i
porvations

{e xoot: a3 the fruit is set the-net may he renwved wid stored

vo been because the net was not hig enough. and more
on the point are required.

o iuture wse. Work should then he hegun on the preparation o

fe nursery which is to receive the seed, and this nursery should be
wle with ail the skill and experience at the conunand of the planier.
tis 4 specinl nursery worth infinite trouble and expense 1o ensure
kaceess.  Lhe berriqs should be gathered when as vipe ax possibie
ol pnlpe«l by hand and only the best seeds cliosen,  Puoaberry
gl not he rejected, as peaberry is an accident i not an imherited
haracteT.

Ihe nursery plants should be spaced widely and most cavefully
fended to and sprayed with Bordeaux Mixture, if necessary..to
mtect them from attacks of leaf disease. When ready to plint
it & second selection should be made, and this second selection ix
wit important.  Ounly the very hest plant should be put ont. A
wikdy plant or one of bad shape should be rejected as shoulid even
paltful plants.  In my opinion it is a very good nursery mderd
s which 75 per cent. of the plants can he put ont. {t often
hpp-ns that on looking at a new clearing Isee a corner which ix very
por contpared with the rest, and Fam told that it was “planted with
the tailend of the nursery.” Well, it does not pay to plantont
that tatl-end of the nursery and 1t is better to leave a portion -
danted for 4 year and keep it under a green dressing erop than to
pit oat poor plants.

The 1iext stage is to select the best three or four bushes frow
e leariiy planted from the first selected seed ax soon i T
e lito hearing and to repeat the process. By this mesns e
Ming winld improve in strain and in course of fime e v
'Pr.an? of offee would be built up. T am inclined foti
ihl% 5w of has happened in the case of Mr Re
Utidenta! .. The seed was isolated in a villiz
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a4 selected strain has been established which ix ;\’(M .
hybrid.

I am convinced that a process of selection of tiis s Ot
period of 10-20 years would make a great improveniit in the \;d
and welfare of the coflee estates, and that it would be . hettey pl;m‘
rejuvenation than trying to introduce new seed fron: uther coy;
which will not be selected seed and will need accling
tion and subsequent selection in any case. On any estate
supplies put out should be grown from selected seed and s
nurseties,

Experiments with seed selection have Deen carted oy §
vears by the Department of Agriculture in the Dutch East Infe
[n these experiments the seeds from each selected tree are s
and cultivated separately, and the growth and production of {
different lots are compared amongst themselves, and the tree wl
gives the most vigorous and productive descendants is chosen
provide seed for the future. In many cases it has been fou
possible by this method of seed selection to separate a large nunle
of varieties which have been proved constant by successive sovip
Coffen arabica has in this way been made to yield not les the
fourteen such varieties, and 1 am inclined to think that the Dodden
gooda so-called hybrid is not a hybrid at all but a variety of thi
nature.

That the best way to improve the strain of South Indian vofte
lies along lines of hybridization and selection, Lam convinced. The
President of the Botanical Section of the British Association i
his opening address at the last meeting of that hody which was held
said : “ The improvement of the plant from an economic poist ¢
view implies the co-operation of the botanist and the plant-breed’el
The student of experimental genetics by directing his work 1
plants of economic value is able, with the help of the resource !
agriculture and horticulture, to produce forms of greater eco'noml.‘
value, kinds best suited to different localities and ranges of climat
those most immune to disease, and of the highest fool! va‘lue.' t

the practical men formulate the ideal and then let the Sc‘le“tﬁth;
invited to supply it. Much valuable work has been done on b
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. : . H
{1 cre is still plenty of scope for the orgunized Mendelian
nts of economic importance.”
luction of new varieties of any crop ix a sure method

es, bt
ldy Oi I‘/.

The pr
pereasing the yield. Soil conditions are only capable of heing
. I

Jified to certain very limited extent. and if the plant-hreeder
dagrimllmral chemist can co-operate to produce a new type of
it better adapted to the local conditions it ix obvious that au
psge 1D CTOP will result.

st Dubarri, Mr. A. H. Jackson has produced a tyvpe of coffee
at which is fertile and comes true to seed, and the consequence
that the seed can be depended upon to provide nurseries for new
arings and new estates. This type 3 a true hyvbrid and
wrous healthy type of arabica coffee, apparently discase-resist-
t to a high degree, and one which comes into hearing early and
hich gives a high yield of a good sample. '

The result may be judged from the fact that some of the
dbrid trees planted in a clearing purposely placed under adverse
aditions of soils, shade, and facing, bore in their second year at
e rate of 133 ewt. an acre, and more in some cases, and that thev
1 and ripened this crop without shedding any primaries.  They
we now given three hig crops without any sign of dving hack,
smple of the bean has been very favourably reported on in
ngland and the experiment has so far proved a great suecess.

Last September the final step in this experiment was hegun.
amely, the planting out of this hybrid on an estate scale,  Last
wk I had the pleasure of inspecting the first clearing of this
}thrid, at Malamby, some 23 acres in extent. It is planted in good
01? and under ordinary estate conditions, and the clearing i3 an
bject-lesson in what a vigorous strain of coffee will do. Though
nly just a vear old the large majority of the treesare three feet =ix
nches in height and have 13 and 14 pairs of primacs elosely xef
%ether. The plants are very healthy and are growing vigorouslv
od thete were no failures from drought. The plants will be!
% topped when less than 18 months out and will bear w v ;

thei ' -
;“' tecond vear and a good crop too, surely a record [
Diee, ’
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The "cype is very even indeed, the plants in ti Wi
like as peas in a pod. In fact there is less differ .. m:zﬁ
between plant and plant than in an ordinary - i, i
There is little to show that the plant is a hybrid excepr i« ey,
vigorous growth and a slight crinkle to the leaf,

This long experiment of Mr. Jackson’s has now ey
last stage. It only remains to send home a shipmeni of 1), 5,
from this plant and let it stand the test of competition iy 1, 0
market with other South Indian coffees of good murk. 1} s
is looked forward to with the utmost confidence, and 1 wylq
more impress upon doubters that they should visit Maluuhi
see for themselves what seed selection and hyvhridizati,
coffee can result 1n.

”,‘“

1{‘\] t



[UF PROMOTION OF SCIENTIFIC AGRICULTURE.

WaEy, i his recent speech at Wolverhampton, the Prime
ister spoke of the need for promoting scientific agriculture.
stouched upon 2 subject of great national importance, and 1 omav
+ profitable to attempt to give significance to his words. As wax
inteld out n the last issue of Nature, it mav be that what
. Llovd tieorge had in mind was merely the extended use of
qificial manures, the discovery and methods of use of which were
plhnbtedly scientific diseoveries of the first magnitude. with which
o name of Lawes and his experimental gtation at Rothaunsted will
s be lonourably associated.  But we should like to think that the
assages i1 the speech to which attention was directedare evidence
at the Prime Minister has advanced to a position which few of his
ditical forhears ever reached, namely, that progress in the als
o industrics is indissolubly bound up with the progress of selence
el sience in this connection should not be limited to the “ natural h
viewes. The application of the scientific method to technical
sroblems mav well be as potent an element in - progress as the
ioption of the results of scientific vesearch properly so-valled.
Ihe fiell experiment in agriculture may not he research, but it is
rtle as an experiment unless it is conducted under the conditions
bl interpreted with the precantions which sclence dictates.

If, ther, the Prime Minister has resolved that agriculture shiall
wiefit fron science, his first task is to tale such measures asare
ikelv to 1 fruitful of results. 1t will not sultice merely to provide

Ik : oy
limited funds even on the scale of a © day’s cost ol the war.

-

Uthe san: time a well-considered plan of operations lus v
tned. ~jentific research in agriculture in the past he-

e
. e

* Reprinted from Nafure, dated 5th Precomber. 1917

( 645 )
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from a fallure to attract a sufficient number of me finte
scientific talent. This failure has been largely due t. 1 fwit
agricultural research offered no career. Not only w.re gy o
as were available inadequately paid, but essential ..edg, Such“.
well-equipped laboratories with adequate provision fo: Maintenyg
had not been provided.

In the forefront, therefore, of the measures that should take
to link together practical agriculture and science should be pla)
recruitment of the best scientific talent that the country can provid
and this can be secured only by providing suitable opening
reasonable prospeets of advancement for the best ol the grafugy
in science turned ot anuually by the universities. Progr,
of research avail nothing in the absence of competent nien to
them out. We should like to see a scheme inaugurated un«l;
which promising graduates in science would be attracted 1 ()
study of the agricultural sciences by the provision of special fells
ships under a guarantee that a certain number would eventul:
he selected for permanent posts carrving adeguate salaries.

It is true that in the past most of the great discoveries b
been made by men actuated wevely by a love of knoshlge
for its own sake, and no doubt the future will not differ from i
past in this respect ; but the real point is that, if anything is tole
accomplished by State action, an appeal must be made to the motiv
by which the majority of men arve actuated in choosing their i
career. There ean be no question that if emoluments were phed
upon a basis which would enable workers to live in reasonable wir
fort, while prospects of advancement were also improved. the fruit
of the vineyard would be ample. Agriculture and horticulture &
still in the muin ruled by enpiricism and tradition, and while ity
true that many of the more recent advances in science go to confif:
the wisdom of the ancients, no one can doubt that we are gl fu
from possible ends in many directions. Scientific methods of Plaf’t'
hreeding alone are capable of indefinite expansion. &'ienn‘ﬁ«
methods of controlling plant diseases can be foreshadowed “'"‘L;
considerable confidence. The crop-bearing capacity of ﬂf" o
may, as Mr. Lloyd George suggested, be increased Oy stien0
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PLANT GROWTH AND REPRODUCTION +

It i well known that in many plants there iy . el
antagonism between growth and reproduction. This i .,

seen in the case of many fruit trees where the conditin
lead to active vegetative growth mav be inimical ¢, the

Tty
tive processes. In such cases the reduction of vegerative im\n;
as by root pruning, may bring ahout vigorous Hinger
fruit  production. The study of the effect of exteny
ditions on these two processes, growth and reproductiog, |

vy

obviously of great importance. In the case of the higher Pt
however, the difficulty of investigating such a problen is inewg
by the close connection under ordinary conditions of the vari
external factors ; it 1s thus very difficult to alter one factor withum
altering others at the same time. Tn the case of alue and far
which can be grown in the laboratory under artificial vonditi
that can be easily varied at will, the difficulties are not so great. i
it is not surprising that in this field of work our knowledge is it
hased on experiments with the lower organisms.  The art of gsiz
micro-organisms, such as bacteria, fungi and also algwe, in pure cultee
has been carried to a high pitch of perfection, but sinee the growth:!
hacteria and fungi takes place within such wide limits and undera i
range of conditions, the analytic study of environmentul fuctors ke
heen largely neglected in the development of pure-cuiture methol
Some bacterial puarasites of aninals are markedly sensitive fo e
peratnre conditions, but the majority of fungi will gres withi ‘
wide range of temperature, so the effect of temperature o “he gt
of fungi has not heen fully studied.  Again it is convenien: caltir
work to grow fungl in tubes plugged with cotton-wool. - 7. et
conditions in which gaseous exchange must be reduce? 1o+ I

* Reproduced from Scientific Amerioan Supplement, No. 2246, dated 18th .

( 648 )
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ver <inee most fungl tolerate readily sucl vondition., i

\
it

WL A i o
foomtion on. the growth of {ungl has beon P

fct ¢ K .
A cerbain amount of amalytic work with ihe o1,

Cpthei media was carried out by earlier workers, sued

Pasten: ;1lld. Raulin, ii‘.ld later ]b\ \\rillt)g|';\|lg|;>' v
P In 1896 Klebs published tFuI‘ fist ol s series
papets it the effect of external conditions onalg and funy;
o i prre culture. Klebs did not confine himsell 1o the effe
e conditions on growth, but he studied the effect of exfernal
aftions on reproduction also.  Klebs put forwanl the view
a gm\\‘lll and l'epm(hwti(m are processes which depend upon
fereng vonditions, and that as long as the conditions favourable
raowth are present, reproduction in the Tower organisns does
socenr,  Klebs bronght out alse a point of great iaportanee. th
» conditions suitable for reproduction ave mwore vestricted than
we for growth, so” that reproduction s Table o he inhibited by
o high or too low intensity of some factor.

It is well known to myeologists and plant pathologists thi
ungh there s little difficulty in growing most fungl in pure enlture,
e production of veproduetive organs by fungi wider these condivions
(uite another matter.” Anyvthing which will enalle one to control
e weproductive processes of such fungt is thus not ouly of great
winlogical interest, but of considerable practical tnpogtanee it
wt pathalogy.  Reference mayv thus be made in this article to a
hmhlup;lpor -not of most recent date, but very generally over-
ked—hy G H. Coons on the factors involved i the orowth nd
aidiun: formation of Plenodonins fuscomaculapns (- Journ. Agrie.
sarch” Y, 713-769, 1916), in which the relation ol growth and
toduction to external conditions s very earehully studied. The
M Qb gquestion i one of the Spharopsidacea: and is parasitie o
apple,

fw found that in agreement with the divtun of Kleb i
EWES ange of conditions suitable for growth tha b

Ty,

Usiall amount, of growth will take plivce feo!
tey

Wl 1.

ocond. 2x108) in vessels of resistane o

Sres et Jot

ertainly very surprising. The nunber -
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inoculation was not more than fifty, so the growth
not be explained by transference of organie material froa, th ,
The salts required for development under these cond: tons, ::(;m
ordinary distilled water, were no doubt obtained friy, the "lau
but the source of nitrogen, and especially of carbou, is ohseyre ther
is the possibility, first suggested by Elfviug, that volutile sitbstay
may be absorbed from the laboratory air. It i is Interesting t .,
that while in conductivity water there was a just perceptible groyy)
in ordinary distilled water the growth was not only better, hut , i,
pyenidia were actually produced. Under the conditions of experie
conductivity water is the lower limit for growth, but  distilled v,
the limit for reproduction. As Coons points out, the sensitivepes,
extremely small quantities of salts renders the problem of Ju,
mining the necessarv elements for this fungus almost insolubly i
our present technique.

Up to a certain limit, possibly up to M-30, increase in e
tration of the food supply increases reproduction ; after that pat
increase of food supply retards and finally inhibits reproducti.
The organism was found to he sensitive to the reaction of the medim
and the different effect of different media was largely due to
reaction of medium not only at the start, but in later stages of gl
Many media, while having a favourable reaction at start, showeda
unfavourable reaction later, with corresponding checking of grwth

Served ey

It was found that while growth ean take place between the acdan!
alkali limits of 430 and - 10 to phenolphthalein, vet reprodutin
is stopped by a reaction only slightly on the acid side of neutralit.
Maize broth is & much Detter substratum than oat broth, but if te
latter be acidified with an acid phosphate, or even hydrochloric acil.
it, hecomes almost as good a medinm as maize. The variows ibr
atory media are rightly condemned as ““ rather purposeless, chust
devices in which this organism is overfed.” Progress can vy be
made by the use of synthetic media, and a large number of expert
ments were made with a medium containing in various »ropomnh
potassium dihydrogen phosphate, magnesium sulphate; maltos ad
asparagin. A solution containing these four substances in cie”
trations of M-100, M-500, M-100, M-500, respectively, was found
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e Jost ideal culture 1.m‘3dium for the growth and reproduc-
ol thi- fungus ; the pycnidium production was far higher than
jor medinm. In this synthetic medium the inhibition of
o0 as & result of increasing or decreasing the carbulivdrate
n was very marked.

 any oF
Yproﬂll("
\ aspﬂl‘ﬁi& .
Light was found to be essential for reproduction though not
for growth- The light need not he continuous, for a short exposure
ostrong diffuse light of cultures which are ready to produce pyenidia
il allow. for a time, the production of these bodies in the durk,
hundant aeration was found to he essential, while transpiration
was foundd to be 2 factor of only secondary importance,
The extremely interesting and  important  observation  was
pude that the stimulus of light could be replaced by « Jerw drops of
hydrogen pero.r'ide. This ohservation was extended, and it was shown
that 2 nmiber of other oxidizing agents, snch as nitric acid, potas-
sum permanganate, ferrie chloride, would produce the same effect
aul cause the production of pycnidia in the dark. The view i3 put
furward that among the parts of an organism there exists a strong
cmpetition for oxygen, and that under conditions which favour
gosth- the available oxygen is all used for ordinary metabolic
pocesses. 1T the food supply is reduced, as by transfer to media
of lower concentrations or to distilled water, a ™ hunger-state ”
»ts in and ordinary respiratioﬁ is lowered. If the vrganism is new
sinwlated by light or by some oxidizing agent, oxidation of the
richer cell materials, such as fat and protein, sets in, and a large
anount, of energy is set free. * This energy is used in re-shaping
the reserve stuffs into complex protein hodies, the spores.” - By
Pl V. H, Brackuman, Se.D,, F.R.8., Imperial College of Seience
el Technology, London  (Plant Physiology Committee), 1n
“Neienee Progress.”



SEEDLING SUGARCANES*

In his presidential address to the Royal Agricultiund and ¢,
mercial Soclety of British Guiana, Professor J. B. Harrison, ().
M.A., discussed the general outlook as regards seedling sugarcye.
with especial reference to their stability, and the muwer in sl
their production is best undertaken. These remarks. embodiiy
they do the experience of one of the principal workers in this fill i
enquiry, extending over the whole period since the sinwltues
discovery in the West Indies and in Java of the seminal terifie
of the sugarcane, carry verv great weight ; they are acconling
here reproduced in order to extend the publicity givei to thy
Professor Harrison said @ -

“In 1897 investigators generally were of the opinion that
anew variety of sugarcane was produced, that after its first periols
excessive vegetative vigour had passed, its cha racteristics were fis
for all tine.  Soon after the cultivation of the new varieties ad e
extended over large areas, it becane painfully evident to the yaj
of planters that their characteristics are not fixed, and that in w
instances, characteristics which in the earlier years prontised !
make a variety of sugarcane of high value hoth in field and furlﬂf\
were the fiest to fail. This tendency towards senile degenetati
renders it necessary to raise new vatleties of seedling vanes vea
after year, in the hope of having fairly good varieties available
replace others which may gradually fail.

-+ Experience has proved to us that it is very easy o dor
pla

Al

new varieties of sugareanes which are of high promi> ®
e s T Jifkendt o

canes. It has further proved tows that it 1s relativel lifhicult

St

obtain sugareanes cupable of producing good erops as 1
ol
» praili

and as first ratoons ; and that it is exceedingly difficult

* Reprinted from Agricultural News, dated 21st Septomber. 191"
( 652 )
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et i¢h ean be relied on to give satisfactory Crops o) plig

Lm« fir: second, and third ratoons.  Few indeed of I RTRT
new varleties whicli are now raised each vour in ..

‘mmliel'.\‘ {

s ol T tropics will do this. and the probleny of weriiy,.
aeties BT cultivation under the long-ratooning svstom 1o
1 here v our deficient labour-supply and dependence o |

.
tud.
peteard of . mechanical, cultivation, he(-mnos;nnux«-vmlin‘«j.\- difieuh
e, Blsowhere, with the exception of Cubuw. suvavcanes 1o
de anly eultivated as plants, or as plants and first ratoons, Honee

<the best varieties raised in Barvbados, Javioand Hawaii -l

ated

and

e chosen for their suitability for short ratooning peviods. it is
v that a sugarcane suitable for our long-rteoning conditions
 be imported from elsewhere.

“ The most successful method we have tvied liew for raising

wy varicties of sugareane of promise is based on the facts that o
wareane for successful cultivation an our Beavy clay solls v
¢ of well-marked vegetative vigour, and that whilst the range of
wiation i the saccharine-content of seedling sugaveanes is very
wt, Ity relative sugar-content is a fairly fixed chavacteristic of any
ety We endeavour to raise as many seediings as we can from
warietles of proved vegetative vigour, and seleet from thent {hose
laving hoth well-marked vegetative vigowr und relativelv ligh
swharine-xontent. By this method we ralsed from D62y the
sedlings D118 and D.419, the areas under which have increased
from 2acres and 1 acre, respectively, lor She cropof 1911-12,t0 2710
ud 1.360 acres, respectively, for this year’s reaping.

“We have been advised time after time to give 1p our proven
lethols and to confine our efforts towards ralsing canes by eross
fertifization.  If we had in this colony sugarcanes of single paventage
nllm\\'ing fixed characters and, through their purity of origin. favine
fittle ot g tendency to mutation or sporting. that advice wanld
“wellent. In India, and to a less extent in Java, sugavcane var
ot high [ty of ‘strain exist ; and with these it ix possibde 15
e uppiiation of Mendelian principles in raising ~orfhi
"aneties -f high value may be obtained. Up to the prescr
this has ot taken place.
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“ At the inception of the sugarcane breeding worl: .y, Joug
was enthusiastic over the possibilities of raising ne - Vatietjoy :
high promise by controlled methods of cross-fertiliz. i, |,m;
1892-93 our hopes in that direction received a severe ~i|; lvsi“l:
a variety of sugarcane, the Kara-kara-wa cane, which oy experiem;
in three preceding years had shown to produce seedling i hasin
usually somewhat close resemblance to the parent varjety ol
placing it under conditions by which it was impossible for jts -
or flowering shoot to be either cross-fertilized by any other vy,
or fertilized by any other flower shoot of its own kind, we got W‘Uﬂu
canes from the one arrow of 267 different sorts. The parent ¢y
in its own seedling stage was hence possibly derived from fuurtey
diverse ancestral strains.

“ Supposing, for example, that we take two kinds of sugarcy
one, X, having as ancestral kinds the varieties A,B,C,DE and }
and the other, Y, derived from its ancestors A,B,G,H,I aud J, it
evident that 406 different combinations can arise from the
interbreeding of the two kinds, instead of a single blend or eros,
XxY

“ By Mendelian segregation, the inheritable properties of thy
diverse progeny will fall into three groups. We do not know whi
properties are inherited ; but assuming that the general character
istics as a whole are heritable, the segregation of the seedlings frm
the cross X and Y may give rise in the first generation to 1218
groups of varieties.

“ Now either X or Y, by interbreeding with its own kind. coul
produce only 15 x 3 groups or forty-five general strains of sugaranes.
The complexity introduced by the cross-fertilization of existent
complex hyhrids is well illustrated by this example.

« Up to 1902 we had not made any systematic attenpt at raising
canes of controlled parentage. We now do it as a matter of teglit
routine—not with any idea of getting seedlings having definite ant
desired characteristics, but as a means of greatly wideniny the &
of their variation. We have complete proof of the suciess of‘t'h?
method in this line. Unfortunately, there is no chance i Brlt‘lih
Guiana of controlled cross-fertilization of the sugarcane provité
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ot e certain way to success in the production of new varieties
high s charine value.. o .

« Prolably a more disappointing investigation has never heen
psued thatt has been the sea.rch for imprg\'ed varieties of sugar-
ge. There are now many stations at work at it in the tropics and
Jtropics. their results appear to be very siuilar, in the earlier
wyorking with natural varieties of sugarcane, several kinds of

243, ) : :
ise are almost invariably obtained : in later yvears. when the

igh prom
s of material for parental purposes has rapidly and enormonsly

jreased, the production of really gool varieties appears to hecome
preasingly difficult, and results satisfactory to both investigator
ad planter tend to be few and far between. It looks as though the
sl results atose from the.unravelling of the complex ancestry of
’he Jatural varieties, whilst similar resuits from the retangling of the
v strains thus obtained are comparativelv rare. and are verv
fusive.”

Those who are interested in the introduction of new seedling
anes into their fields will, doubtless, in the light of these remarks.
arefully consider the results which they are obtaining from their
dorts. 1t will be observed that, in Professor Harrison’s view. the
wrk of finding promising seedlings is much more difficult when it
is required to have canes that will ratoon well ; when plant canes
mly are grown, the problem is relatively simple,

The question of the stability of seedling canes propagated by
cuttings has long been under investigation. Some have held that
these canes avould prove stable, and indeed m the early davs of the
work this was the commonly accepted view : now. however, many
are doubting this, and Professor Harrison appears to he amongst
thuse who are convineed of the tendency towards early senile degener-
wy on the part of these seedlings. Itis observed that, In some
districts where sugarcane is cultivated, there is a tendency to sub-
-'_"ﬁtﬂbe one new seedling after another in the hope of obtaining ever-
icteasing vields, Where adequate records exist, it would he well
toexamiie these carefully, in order to see whether the newly intro-
tued vasioties retain heir productiveness in full degree, or whether
they fall t, so that the substitution of successive new varieties merely
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serves to maintain the sugar production at a high 1w 1, .
not tend to raise that level to the extent that is ltope 4 «lmg;,;;
Now that it is the commonly accepted practice on : .. Wajoriry
West Indian sugar estates to weigh the canes whic e g, "
to the large factories, and seeing that in the facta Ol
analvses are made of the juice obtained from these caties therp
be in existence some data whereby it may be possible 1o Jiy, w;
thing definite concerning the stahility or otherwise of sverling ‘::m;
during the vears subsequent to their introduction i« <<n»l{i\"‘:i(‘k

on a large scale,

Still the fact remains that the continued producting of
seedling canes 1s a matter of moment for the sugar indusny . i,
work affords means of combating many of the forms of fungus di.
to which sugarcanes are liable, and it also affords the means of w,
taining the level of production, even if it does not tend to raiwe 1
level so rapidly as was at one time hoped might be the case. [r:
therefore worl essential [or the well-being and development o 1
industry, and should be carried on continuously.



TIE ¢ U\‘NERVAT[O\T OF OUR CEREAL REsppyis s

e dangers to which grain stoved wuder ardinany conditions is
gesed may be classified under fowr heads 1 (1) the a1yl
s and wice, (2) those of sects and ites. () those of monkds
wlbacteria. and {4) the process known as Boating.™ The amoum
i dimage due to tabs and mice is, no doubt. syormwne i tiuht
b aveided Dy any rational svsten of storage. aind is o nmalier fo
eblation 1ather than for sclentific investigation,  The (el fsect
wste in this country are the two graln-weevils, Culid i g
vt oryxe, while in India two other heatles, Ridzoperth doiuiv
wl Trogoderma khapra, ave also responsible for naieh divect injury.
aperiments on the vate of maltiplication of the weevils show that
st aitable teyperatures they hreed all the vear rod, bt in this
anntry normally only in the warmer months, At about 297,
sgle pir of rice-weevils inereased abont seven-hdredioll in four
vanths, The accumulated excrement of the weevils affraits
Wistre s promotes decomposition, accompanied by the evolution
Hlarge quantities of ammonia, and i this way the desirntion
mmenced by the vavages of the insects is ¢ <>mph ted The process
Fheating 15 the result of enzymic action i the wheat itself. some-
s lnluuratelv spoken of as mspnatmn thangh fevmenfation
ol be o hetter term, which increases with vise of femperatine
p to abong 55°C.) and moisture content (Bailv and Carjar). o
the evey f the trade, heating appeats 1o he aomuch more serions

tnger” i1 weevilling, Tt is at present avoided by abundin
it the grain heing turned over as soon as fhe tempectir
by

e

l fngerously high, so as to cool it and carry off Wwoiste

NE NI of a
“idpnes of 4
Dend)-, Rk

1- el

lecture delivered at King's College, London, un Marh “. © A
* Iwperial Stwdies Committee of the University of Lemdun f bt At
» I6printed fmm Nature, duted 20th March, 1919,

( 657 )
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As an effectual means of preventing damage T
sources, air-tight storage should be resorted to. |
however, considerable doubt has been thrown on the ..
ancient method by a widespread beliel in the abilits .
withstand such treatment, This belief rests entirel,

Aok g,
curate observations, Thus we find that tins which are "’i'p]w’ml . ;;‘
hermetically sealed, and look perfectly sound, are ofter tly ..
easily be shown by placing them in hot water, when uis 1)y,
Numerous experiments made at King’s College by the foyp, e
his colleague, Mr. H. D. Elkington, who is responsible 1o S
for the chemical analyses, prove conclusively that ail inseer. Vit
are more or less rapidly destroved when weevilly wheat v <ol
in air-tight receptacles which it nearly fills.  This method of 1. -
ment destroys the weevils i all their stages, and is also fatal ar 0
rate to adult mites. The same treatment also prevents the g!u\"::‘
ot moulds and the process of heating, Two Dewar m~l;~; it
with grain having a moisture content of 20°7 per cent., vore v

bated at about 28°C.  One was merely plugged with cotton-w ]
the other hermelically sealed. In the former the tempen

gradually rose to 49:4°C., while in the latter it vemained s
stationary. The life of insects and moulds and the process of Jei:
alike depend upon the supply of oxygen, and where this s a7,
no damage from these sources need he feared,

It has been demonstrated experimentally, not oniv thar weais
require an abundant supply of oxygen, but also that carbon Jinih,
if present in sufficient quantity, has a directly poisonons etion up:
them.  In pure, moist carbon doxide they become Dt ioness 1
three minutes, and can remain in this condition for as wmelia i
days (at room temperature) without losing the power ¢ wcovt. ‘

et
et

A mixture of carbon dioxide with 20 per cent. of oxyger » farv
fatal than pure carbon dioxide. This is probably hec:ie, It
absence of oxvgen, their metabolism is more or Jess con- eiely +
pended, so that the carbon dioxide is unable to exercise i+ s
effect. In a mixture of 564 per cent. nitrogen, 207 1Y (el
oxygen, and 23-22 per cent, carbon dioxide weevils becant mtiunlvfa;
in forty-three hours (at about 30°C.), and after ninety - h®
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though 19°09 per eent. of oxvuey il o,

sty
\ . . . .
ien supplied with ordinary air,

.‘.\;\\'(’Il v
Wher wheabis sealed ap ina novmal tenwerane v,
+ naturally owing to the so-calle] eI

poanuthit .

aceumalation depending upon tengeriture i Vi

the pafe o
"..n.{hi.m\. At ordinary  room temperature Chaly o Octahesy i,
e e hs 300 grammes of English wheat. havina owatinal ey
tent of 1379 per cent., gave off 58°6 millivrane ol eyl dinide,
ofiient to raise the percentage of that was i the air i the 1,
ce (whivh was nearly filled with wlheat) o 1130 11 fseer s 1’“.
Jo present, the arhon dioxide aceumulites 1o apidly owine
wibe large amont which thev themwselves aive off. 1t 11 e
dat in hevmetically sealed granavies comletelv Glled with wrain e
Joakd e no need for any artificial addition of varbon diovide sy
~ lias sometimes been veeommended, and fideed . actathe e,
fr the purpose of destroving weevils. Puder yraper conditions,
ghich onglit to be experimentally determined o a fiae seake. the
anin must hecome self-protective as vegards weevilling, wildew
feailng, to say nothing of rats and mive. Anv dangage whieh wigh
ate while the earbon dioxide was acommulating wonld probatie

le neglivible.

The congtruction of air-tight granaries or silos is a problenfor the
meineer, hut there seems to be no insuperable diftienltv in the wiy,
i sk ranaries existed in the large wheat-growing comiries. the
aainmight e completely sterilized as regards fusect-Tife by <toriye for
a suitable period before shipment, and the very serimis weevilline
i lten takes place on board ship might beavoided. Moreeco.
twdd be possible to equalize shipments all the vear vound

woid the vush to get the grain away alter uvest, vty oo
ol e, in all probability, afford by far the hest 1 ot
Hing serves of grain to meet emergencies suel ax war o
if rop-,
Furtlier details have been, and will be, publishe?”
o the 1ain Pests (War) Committee of the Lot >
) w1

e au:  lces of which these investigations hiave Lo



THE BENZYMES OF SOME TROPICAL PLANTS

BY

HARVEY (. BRILL,
(hicf, Division of Qrganic Chemistra, Bureni of Science, Muwila, P,

THE scriptural assertion that * man lives not by bread alme”
has more than one meaning. Chemists are adding new shade
meaning to it daily through their investigations of the conditins
of growth, ripening and vital processes of plants, wnd thelr <tui
of the nutrition processes of man and other animals, The simple -
thetic food-tablet, which was to carry the necessary food cloment—
protein, fat and carbohvdrates—in the relative proportions deminde
by the human body for its growth and development and the po
formance of its daily duties, now appears to be the dreant of aprend
scientist. 'The process of assimilating our daily bread is a el
complex process than was once helieved, and the perfect fud -
the future will hardly be prepared in tablet form. Seientists @
beginning to investigate this phase of chemistry and nutrition.
we find such maladies as beriberd, scurvy, and pellagra belng 2t
buted to the comsumption of a diet deficient in some P‘““”‘k
ingredient which has heretofore escaped our notice heciwse o th
crude methods used in the examinations of these fouds. Dotk
other dread diseases will he fonnd to avise from similar causes o168
be controlled by the use of proper food-stuffs. o

An interesting part of this field of cheinistry, called biuhrglvw
chemistry, pertains to the study of the enzymes and their v{‘('}?(“'“‘“‘ﬂ'
Much is known regarding enzymes, but much is still to I« a‘nsm\‘fﬂ“l1
regarding their functions in the plant’s growth and the: effect ""‘5
assimilation processés when taken into the human body Jang ¢

e

* Reprinted from Tropieal Life, vol, XIV, ne. &
{ 660 )
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(wing to the uncertainty as to the purity of the v o

)Ud- . g eqe N ..
ovme, sud the impossibility of determining wny chanpes i,
f\‘“'e tuken place in its eomposition during our attempts 1o fl

o the stady s very difficult.  Thus I many cises we e "
et we have fnished our «tudy, whether we o dealine wath
ar ope compound ot several compounds which tave defied om
Arpts ab separation ; whether we have the compotnd wirh whicl
w started, or one formed by a decompozition of the veivinal one
B to our attempts at purification.  So one learns that the tony
aeme s rather general even fromy this point of view. and whey,
e consilers the newness of the subject e e rendilv realize that
g disrrepancies have crept in due fo Taulty procedane op the
it of the nvestigators.

sone of the foods we are acvustomed to laving served on the
ntle wnvooked contain enzymes of various kinds sd m ditferent
quantities. An interesting speculation 15+ what inflience do these
have on the assimilation of the weal ab which they are caten 2 |
sull confine this discussion to a consideration of some of the plants
gown i the Tropies.  TFor exawple, Chittenden! hus investigated
the pineapple and studied. the pl‘uteolytic enzvine present it e
alled this enzyme bromelin, from the nanwe of the fmily Lo which
the pineapple belongs. Bromelin is rather resistunt to heat, ity
wtivity is nob destroyed by heating to 70° €. it digests egg alburen
amd Dlood fibein, forming the same products as are Tormed by e
action of trypsin. A rennet-like ferment is assockited with bromelin,
listead of purchasing pepsin, which in any cases is worthless
beeanse of faulty preparation, it would be more profitable and agree-
e to purchose pineapples.

Many persons are acquainted with the protealvtic enivine
shich cimes from the pawpaw and papaya,? and whieh is sold wide

the capieion, papain.  Those who have never caten the papava fo
e wifortunate. It has all the virbues of the drag, and hesid
delicions fryis. Probably the proportion of worthless e
the ket is even greater than that of pepsin, s oo

, L .

; S . o
o1 of Physiology (1394), XV, p. 240 and Caldwell, £
Pra: by, Philippine Journat of Science, Sev. A (L015]
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is very largely prepared by men who do nob understand -
of precaution in drying and packing. Then, too, the p!

supply houses demand a light-coloured product,

valuation partly on this property, and this leads to th
of an mactive product or the adulteration of the acti: .
or both. The drying temperature nmmst not be high : 1. }‘”*‘ 2
s to vetain its digestive activity, but since prolonged 'y ..

a darkened product much papain is dried at a high t'-:“.m;m ‘ i‘
order to avoid a change in colour, and is therefore absil iy o
less. Lf the product is dried properly and is darkened z.mfpn.,,« “
the producer often resort to adnlterating it with starch re lighye,

colour. It is apparent that the buyers should modify their stapd,r s
and should purchase papain on the hasis of its physiological ativiy
Papain ts considered by Knlert to be tdentical with, vrar L
resemble, bromelin very closely.

The banana bas recently heen thoroughly investigatethy B
for enzymes. This fruit is rich in ferments, giving evtdence i v
presence of a diastase, i invertase, a protease of the erepsin e
a lipase, while a peroxidase was found at all the stages of Ay
investigated.  Thus the bamana carrdes with it enzvies ki
influcnce the digestion of starch, sugar, proteins, and Ints lnotie
words, the digestion of your cereal, the sugar which sweetens v
cereal and vour coffee, the protein of your egg, hacon and nitk. ..
the fat of your egg, bacon and milk is added by the seeniyly six
banana vou lave eaten for your breakfast.

1
L

The mango, another popular fruit of the Tropics. «ontide «
proteolytic enzyme which has properties similar to those i bt
This investigation is just started by the Bureau of Seiewce. o
quently nothing further can he given regarding the idensivy oftr
protease with bromelin. But this brief survey of the pronile
fruits of the Tropies, the pineapple, papaya, banana, « 1wtz
convinces one that these fruits have a value other than the vl
tion, in that they aid in the digestion of other foods.

U Buler,  “ Pope-General Chemistry of the Euzymes” Joln} Wiley and - Nes ¥
(1912}, p. 395

2 Journ. Amer, Chem, Sec, (1412), XXXIV, p, 1706,



THE ENZYMES OF SOME TROPICAL {14y .

(o cerable differences of apinion prevail anon .
i Wf_r;[l\i n the presence of .il lipase I corontls,
Lamia® + porb its presence n the germinating e -
e Dhiliyine Bureau of Science, on the other hand, wis oy
sublish ofs presence. Deming? Lelieves that the lipe,
L gL in the coconut which s activated B the addnia
m‘ls. as veported by Greend for the lipase existing in v, |
S enzyme exists T coconub meat. it s w0t dostyoved by
Joating, snee meat that has been boiled for some tinwe ;i“,-\\,
guilr inerease n the acidity when the sawple is iwenbared. as is
down v the uncooked meat. This contradicts the oarerad boliof
wgnding the destruction of enzymes by heating in the presciee of
pistre. However, Sobngen® has reported o e swhich he
Lims is not destroved by fifteen minntes” hoiling,  Oue of the
soblems involved in the making of coconnt ol and the dhving of
wpit 35 the prevention of rancidity,  Oils which Juve hecone
nned ave difficult to make sweet, and Walker? states ihat fhese
als, after purification, again become rancid move readity than dies
the virein oll.  He has likewise demonstrated that wwisture and
wiveen are necessary for the development of wancidity,  Lipase
done dues not produce rancidity, since vanctlity and acidity of
uis e not synonymous, and lipase produces onlv the latter. The
Firea of Helence has examined olls with Teh avid values, the
sty of which was less than the rancidity of oils with aonaech
awaller acdd value.
1

Lo the

While the rancidity of coconub oil cannof fw sttibude
wtipn of lipase, yet this enzyme svlits the osters o ghveerol e
the vonstituent acids, and thus venders then in o condition 1o e
move readily geted npon by any other aweney, 1 hebeve el

"2l de Dept. de U dyrie. ane fudes-Necr (1905), 1V, p. %,

e Sperin, Agrar, Ital, (1898), XXXI, 1. 307,

T i Journ, Sei., See. A (1848}, 111, p. 111,

PR dgrie. and For, (1914), pp. 3-33.
l ” 'v e, “ The Soluble Ferments and Fermentatr n,” fwlocs
M iversily Press.)

: * . Weskblad (1911), VIIL, . 580,

Loy ety
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siich agencies to be oxidase and peroxidase present . 1,

The action of these enzymes produces acid decomposiv- o, el

Gy

and these would give the rancid property to oils |1y,

remembered that air and moisture are recessary to t; .Iq-m(“,;.‘
of rancrdity o covonut oll, and that, even though the o ::n‘ml l,lX'[A:X:.
and peroxidase have heen destroyed by heating, aie iy .
aveess to the oils carries with it mould spores.  Lgnie o, .
support mould growth.  Dox! has demonstrated that ties n,_i.
produce all of the enzymes regardless of the chareter o,
sihstrase, and in this manner rancidity might increase,  Tha, 1,
copra which has become extremely mouldy vields amore v

than clean, well-dided eopre. This laboratory3 has foed o,
oils which have stood in closed bottles for periods of severdl o

give tests Lor oxiduses and peroxidases.  That rancidite

partly due, or 1 sowe cases initiated, by the action of vxide
and peroxidises Is a plausible speculation.

One of the difficulties encountered in the investigation condnite
by the Bureau of Science on the commercial possibility of ngiu.
sugar Trowt the juice of the uipa palm was due to the pre
of @ zvmogent which, under atmospheric mfluence, cawses -
sepuralion of white, flocculent invertase.  The latter rapidly aiteds
the sucrose present.  Invertase action could be inhibited by e
the receptacles for holding the juice, but even then the sugar cow
gradually decreased. .\ careful sexies of experiments proveld G
some enzyime capuble of destroying both sucrose and invert sig
is present in the juice of the nipa palm. It was found that
nipa palm does elaborate o verv active enzyme of the perosiie

type.  The decreasing alkalinity indicated the formation of xiv

-

decomposition products that combined with the lime, and v\'umm‘li;
rendered the juice acid and reactivated the invertase. A ntere:
phase of this investigation was the discovery that only 1 :hux:\c'
stalks, or those which lave heen tapped longest, clalimatv T

V Pleni World (1912), XV, p. 40,

2 "he Burcau of Nclence is now investigating this phase of the rancidity of

4 Notes of an unpublislied investigation now in progress.

VU ibbs, PR Jowrn. Sei, Seec A (1911), VI, p. 99, Pratt et al,, ibid., Sev :
ARTAS



THE ENZYMES OF SOME TROPICA), ppyyye

prosidase. This enzyme is readily destroved v i,
;m;ln ameunts of sulphite to the lme cream weed 1o .
w[»mcl.'s, and makes ‘pnssiblt‘ the commereial waii
i juiee for the preparation of sugar. The use of i

e manufacture of sugar gives another possible tnduaniv e
[ropics.

Fazyme action undoubtedly plays an importan part e
ing of tobaceo. Oosthuizen and Shedd? found inverae i e
palsin and reduetase present in appreciable ot 1y 1 ]
ol feaf at all stages of growth, and also 1 the eyl neterial,
ipse, inukase and a protelytic erzvis were found in sl
Lile oxiduses were found to decrease fron the topping tage 1,
anwity, 16 s absent in the cured leaf.  Protein decrosses, ‘\\-|1m.
arinercomponnd - simultaneously appear and increase s the s,
i converted to sugar, and the sugar later disappears,

trowers of tobacco have learned frony experieuce that coruin
wethods of curing and handling are necessary to ohtain vond resuf-,
Fur examnple, in wilting the plant preparatory 1o plicing it v the
Jed. too high a temperature must e wvoided.  Sieh o Vel e
lstrovs the effieacy of the engymes and produces certain other
dleterions effects, The phenomenon known as sweating, whicl
skes place when tobaceo is packed in bulk in nmwist air. is 5 resuly
rfenzvme activity and deserves more studv fromy the hio-chenical
stardpoing, i order that the conditions nuy e nwre intelfizentiv

“fitrolled, ‘ l

[iave found that cacao contuins vascise protease. oxidise,
ullitase, invertase and diastase during the various stages throngl
which it passes in fermentation? and Leliove it the prodin
if;t;ainod from this fermentation is lavgely o vesult of the activiiy
fthese enzymes. Recently § have been able to demonstrate 1
»rs-.\‘mm-, of an emulsin in cacao which hydrolyses auypdali :

tisfled that, the organoleptic properties ol fermnente!
"B to those of the unfermented cacao nuule in +

¢ Journ. Am. Chem. Soe. (1918), XXXV, . 1290,
° Brill Phil. Joura. Soi., See. A (1915), X,y i
¢ Unpublished investigation,
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Since these properties depend largely upon ol

. e . . SLIRTINE
physical condition of certain constituents of the by, . ke
. R Co e

changes which can he detected chemically only 1y ot
operations, if at all, and upon the production of mip.. . i

of new compounds, their presence cannot be well (er,
chemical analyses. These differences in the quality of ..., ., -
recognized by an examination of its organoleptic Propen

gt
b,
The Bureaw of Science las in progress an investioqi,, o
seeds of the plants belonging to the family to which 1‘1‘:1Hl]l:l‘m"‘i
belongs. These plants contain a cyanogenetic glucosided iy (s
and other parts which is readily hydrolysed by emulsin. wtriy
hydrocyanie acid. A hydrolvsing enzyme accompanies 1i. _1“—
in the plant, consequently when the seeds are hruised the el L
hydrolysed, and hydrocyanic acid escapes. The Tt o i
constituents of the above-named plants is not definitely L.
though various theories are held.  Perhaps the most plausible the.
is that the free hydrocyanic acid acts as an antiseptic agent whe v
plant is bruised, thus preventing further injﬁry to the plant o
bacterial action or fungus growth, but it is possible that this «u

factor has an influence on the efficacy of the chaulmoogra i o
in the treatment of leprosy. 1t is well known to those aduunister s
chaulmoogra oil to lepers that only the crude oil has any effeer, Tis
effect may possibly be due to the presence of the cvanoe
alucoside in the oil, either alone or associated with the feme:
and free hydrocyanic acid,  This is one phase of the problem o th
treatment by means of chaulmougra oil that the Bureiu of S
Is at present investigating.

The rolling of tea breaks the cell walls of the leaves il whae
the ferments. This process, “ oxidation process,” or fornwnting.
Bamber? says, ““is perhaps the most important in the winle mes
facture, as both the quality and appearance of tea deperl larw
on the process belng properly carried out.”

L Power, et al. Journ. Chem. Soc. (1904), LXXXV, p. 838; ¢hid. (100 LNANL
p. 884 DedJony. Recued des Teavanr chimiques des Puys-Basel de la L S
XXVIOL p 25; ibid. (1911), XXX, p, 220,

2 « Tea Cultivation in Ceylon,” Colombo: A, M. and J. Ferguson (1894), p. ¥
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ol andoubtedly undergves fermentuwiion iy ¢
wel 1 cesses. An investigation of the natwe of 1],

s o uld be made in order that the chanwes taling o,
;.';”{1,,.1\:&«)[1. Control of these changes would mdinghiod:
L hetter quality of coffee.t

It is wonierally conceded? that the darkening of vibiber 12y,
caction of anoxidase. Its action can he prevented L g,
Lobher and thus destroying the enzviie, ov by keepine the e
L cuing I congact with the air when heing coasulated, Wi,
corviewel by the Times of Ceylon, Bamberd said s “1 s advisable
L et the destruetion of the enzyme whicl ocenrs i the Ties,
_wtler with certain organic products, whish darken on eXpE
e i, The enzyme has an effect very similir 1o the engene
ce” The matter of enzymes and their effect on mdber. (e e
i bihiting agents, ete., deserve further in\‘ogtig;.ti,w

I the artiele cited above, Mmistrong is quated a:
awdeguate sam of money has ever heer appropeited Tor the ivesti-
atier ol rubbet in the field, Sueh a state of  affais should te

o M
SIVIng bl

apedied withont  delay.

I venelision, T wish £o note that moukds el ihoraie all 1he
sevn enzvmes, and In many cases oy considerable infliener
wenise of this property. Doxt T demonstrated the presenee
a vonlis of protease, wuclease, amidase, Bpase, ermubin. anla-e,
o, relfinase, suerase, nualtase, lackse, histozvue. coiadao
wlphvtase, and has shown that these are fomed regandless ol the
ctire of the substragse.  Thab the chavacter of the ~nbrasee Tas
o bitliece on the type of enzyie formed iy another evidence v

beoposiioal character of Nuture and her prepavediess for
ey, This discovery throws Tight on the samer i
.

wilds o thelr works, The study of enzvines awd thelr 1
Sintingun, We can ook forward to many new and

beoveries i ghis field and more extensive generabi
) —_— U

Tr o what s siid in our hook, * The Lermoentatin o

‘ D partment, price 105, net,

2B J0 e Preparation of Plantation Paey Bu®

i lerated Malay States (1912), Bulletin 17,

kel Life (1908), 1V, . 123,

Yl uy, ’
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MOTOR TRACTOR TRIAL AND DEMONSTRATION,

@

Arthe Pusa Farm, on Friday, 30th May, 1919, a tial apd g, ..
stration of the capabilities of the Fordson Motor Traityr \\;h;‘“;
by the Offg. Imperial Agriculturist, Mr. Wyrme Sayer. The th
was worked with a heavy two-furrow Ransom dise plowgh. a R
spring tine cultivator, a Cambridge roller and a rake of thye <
harrows. The trial was watched with great interest by buge v
planters. zemindars and officials. At the conclusion of the wi
the land, the tractor was run up to the farmy huildings and ped-
drive a (lmax silage cutter. The greatest inferest was vl
in the work dune, as this is the fivst tractor of its type to e e
India.  Experiments will now be started on the farm to derer:
working costs, ete. An account of the trial. with phorge
will appear in the next number of this Jowrnal.

%
AN ATTACK OF NEPHANTIS SERINOP.4 ON COCONUT PALM
IN TRAVANCORE. '

Tap attack of  Nephantis serinope on coconut pabis it
Quilon. towp and the adjacent areas in Travancore wis pepit
towards the end of Mav., 1918, On inquiry, it wi ozt
that the outbreak of this pest commenced nearly one ¥
on a few palms in a churchyard, and that in the conse of a vear
attacked more than 9,000 palms.

Some raiyats thought that the drving of the leaves w7
the influence of small-pox, which was prevalent ina vivulont form &
that tine ; while others believed that it was due to the eret ol SN

N qe e A The o docted 189
emanating from the tile factories of Quilon. The «iveted

A

e v

‘ 1 : e drongl?s
looked taded as if thev suffered from the effect ol s AroS

and the leaves, especially the matured ones, dried up.
( 668 )

i extieE
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hél\t‘ |w:-n remon edl.

Fig{. 2 A pa|m tree the alleeted feaves of whieh

Fig. 3. The aflected leaves showing the different stages of the attack.

o . Nephntis serinopa in its larval,

b

re el imago stages Natural size .
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Fig. 1. Palms damaged by Nephantis serinoga.

Fie. 2. A qroup of treated palig trees.
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oo e patms died of the attack. I ovdinaey cases, the healt}
i~ . . . . .
o the vielding capacity of the palins was vonsidorably v

Las
l{\h‘\‘\l.
L1 palms took more than a year 1o yewain thei normal
s,

Tl et completes 1ts Life-hustory on the Food it el
s e found on the danwged leaves. The by is ot Al upen

o makes a gallery of suken and excrevientitions mya ter
i lower surface of the pinnae such o way thiat one would he

woed o think that the Tarva 1s a leal valler. That the dange
g

b Nephantis seriiopa differs very nwel frongthat of 1l Ling-
L, the attack of whielt on coconut plie wis recordid
sards the commencement of the vear 1914, 1s clear from the fel
-+ the fatter eats away opendy the leal blade, Teaving onlv the
b the pinmee; whereas the Nephantis serpopd makes o gallery
e under-surface of the leal and eats away only the green tissue
e foal Wade fronmy within the gallery.

The full-grown larva measures a Tittle sore than 20 nun.
b Pupation takes place on the damaged feaves of the Tond-

vt The larva can e seen throughout the vear. The moth i
treted to light, but not so veadily us Selaunobius bipuctifer,

Plie pest s new to Travancore.  Spraving with contact and
“anael potsons was done on vounyg trees with some suecess, The

wovess of entting and burning the affected feaves s a0 decided

St keeping the pest under check,  This was recommiended

e sriyats and {hey adopted it with sueeess. More than 3888
e were treated, and nearly 24248 leaves were cut and hurned.
S the siyats weve fully convineed of the eflivary of this treat-
et they themselves carried out the work without mueh external
ke ud the pest was completely brought under control.
FOMavay Priar)

PERENNIAL FORAGE SHRUBS.

I5 4 vrevious number of this Journall appeared @ shortaevount
Sthe tials of exotic drought-resisting plants in Tudia frone the pen

U The Agricultural Journal of India, vol. TI, part Ht, 1917
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of Mr. (now Sir) Frank G, Sly in which he deprecar. . e
extensive trials of exotic plants except perhaps in o, Ir“u:\ ‘\
as Sind, Rajputana and the Western Punjab.  The {,;,

however, reproduced from the Agricultural News, By .
July 13, 1918, with the hope that some of 1o, p]
Departments of Agriculture in India interested iy ..
of drought-resisting plants will give a trial to the 1)

‘»'iI«L‘ T

i
e 4
which appear to be of good promise. It shonll 1, ...
however, that the first of these has already been tricd iy 1), 1:,,”
Provinces and failed to stand the heat.

“ Fxperiments which are being made in the Bty (0.
Svdney, as to the fodder value of three nselul leguimiig. ..
from Teneriffe, are noticed in the Agricultirad Guzcite of Niv s
Wales, April, 1918, The first of these, Cytisus pirolifeiis. i
in its native island as Tagasaste. This is stated to he u e o

with a graceful drouping habit. which does sell under dve copli-
and stands considerable variations in temperature frong ler 1.
Its quick growth makes it useful as a wind-brealk, and if kept trine.
it grows into a pleasing shrub from 8 to 15 feet high. For it
purposes, it should never be allowed to grow into a sl tree
should be cut regularly at least twice a vear; the foliw is 1
always voung and soft, and in this state it is readilv vaton In
kinds of stock. Tt is recommended as a safe and vrofitable st
by in districts where droughts interfere with the culrivai
hetter fodder.

“The second shrub of the same genus is (. stewop il
Gacia in Teneriffe. This makes a beautiful, sweet-xcontil vit -
flowering shrub, not so large in growth as the Tagassr b
as robust, producing thick green foliage.

“ The third of these shrabs, C. pallidus, is known as o700
and is even more beautiful as a shrub than the Gacia. -
charming silvery foliage, although both species et the =
vellow flowers. '

“ Both the (acias make excellent fresh fodder and -
if cut in the same way as the Tagasaste. The flowers -



NOTES

g vivd large quantities of nectar, and e oxioe

lw_l\\\m‘,(‘l's.
. . V. Peres of Teneriffe is intevestod in havipe 1 -
vimented with in various parts of the wald o

U

anfs XD
phatly 1o glad $o supply seeds for teial tn iy of the dee, o
Mix“"f‘:
*®
% %
T following extracts from official repoits dealing wich e
o o cactus in the Ahmednagar District as 3 fodder substitute
w0 hoen published by the Bombay Governmen,

St frome @ Report by Mr. B Weston, LOS. ssistant Collootoy,
Ahimedragar, dated Y5th Mareh, 1919,

(pxrraL camps were opened I Juwwary ab Rheagaon s
anist. Cattle were taken from agricutturists willing to have their
sl Jed upon cactus,  Such cattle ave kept in the v Tor about
e nonth ab Government expense, and heing acenstoned 1o the
aare wtnmed o their owners, who are given every facility aud
vowragenient to continue using the fodder,”

fn the carly stages we were dependent upon Wlow-linps for
baning off the cactns thorns,  These ywoved unsatisiactore for
whige wse. as they continmally went wrong., At the end of Jaary,
Hakamitl's forges were tried, and their satisfactory working has
made it possible for villagers to prepare cactus cheaply and esily
miheir own villages.

The Tirge Blacksmith’s forge is expensive, and it i ditlicult (o
shtainy g large supply of them quicklv. fquallv good vesults e
hiined by the use of small hand hellows.  Arangenients have
kst made to obtain about 100 pairs of these.

Now ihat the technical ‘difficulties in the wav of preparving the
Sl without elaborate apparatus are removed, i bas booue
isible iy expect villagers with a little enconrngenmentandii oo
“Take vp the idea themselves. The following is wn oo
"“"k’ done wigh that purpose.

Fhe central camps have been increased to fois
st Tisgaon and Pathardi,  [n these the catti
U adiiited and fed for a month. The owoio . o

|
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encouraged to visit the camps and learn the method .
Mamlatdats use the camps as offices when hearing |.
tagai* applicants. On the road outside the camp a,

“ }JIP]“ b
St
1« s 4

il \\ W
with a box of prepared cactus which he offers to cari ey “11){(“ 5
passers-by willing to take it for their cattle. At Sheoyuy o,
now in a position to ask a price for such prepared. ¢ty L

The progress made among the villagers is greatest iy Sher.
taluka and least in Pathardi mahdil.  Sheogaon is the «iey ‘;
famine is most severe ; Pdthardi that in which it is leasr &,

In Pithardi, no villages have gone in for cactus-feedi, Y sep
In Newisa talukd. 27 villages are feeding about {50 mttlo Hw
the average number pev village is small, and we e stil]
experimental stage when villagers send their useless cartle 101y
the {fodder hefore giving it to their working aninuls,

In Sheogaon. about 800 animals are beiug fed in 3u villyy.
Among these 30 villages there are several in which a further . .
than the experimental has been reached. The following glves 1y
nmber of aninls fed in five of the most advanced vi Hlages:

Avimu

Thakur Nimbgaon . X 1

Ghotan . - . . i
Balam Takli . = , o

Dor Jalgaon . o

Avhane o . .. o

In all these villages the work is managed by the villign.
They have been assisted by grants of hand bellows and pincers.al
votton sced and grass given on tagar.

The best example of village organization is the village Gl
The work is managed by a ¢ Panch ™ of the leading inh;ﬂwit:mff
The villagers have subscribed towards working expenses. Cicti
prepared morning and evening, and distributed to the cwners ot

attle.  Those In poor circumstances receive it free. and athers |
from 2 to 4 annas per 100 pounds. The falathit is keeping a g

showing the animals fed and the amount of fodder distriinred T“:
cactus is prepared by the village loharf and his son, x Lo e b
) o Tyoksmith.

* Takavi. t Village accountant.
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kbl ekilful. Eacl} receives six anuas a dav frong the ;o .
" ~panci” The services of. the members of the fani,
p the village are used for cleaning the burnt cactus. Pl cin
g done b the village mahars® The animals ave e exoelion
ition. aud the large proportion of thenvare working anineds,
jare every hope that similar organizations will be instituted iy
pare villages of Sheogaon and Newdsa talukas. 10 this is suceossiul.
kv pear feeding in famine times will have hecome established.
I may mention as a proof of the growing helief i the fodiler
fhat the P people of Ghotan, besides undertaking thetr own cany.
have \ulmnbed Rs. 150 towards the work of populavizing the use
if prickly pear in Sheogaon talukd.
‘I;‘ffﬂl(‘f'\’ from a Report by My. C. oA Beyts. O.L. 1. LOCNS. Colleeto
of Ahmednagar, dated 28th Mavel. 1919,

\Iz. WESTON's figures are now about three weeks old. There
e now over 4,000 village cattle subsisting mainly on cactus,

Hide

}l

The consumption of cactus in Newdsa and Sheagaon s already
eguvalent to about 12 lakhs of pounds of grass per mensen. and
e value of the work done in these talukds can he judged fron the
aet that the supply of Government grass is practically exh usted

ma and that mo more is required. though two nonths of the
[lder famine remain in the best of circumstances.

%
* %
HOW TO AVOID INTERMITTENT BEARING OF FRUIT TREES.

I¥ o recent article in Country Life, it 15 nedntamed that the
iiermittent hearing of fruit trees can be av oidedl by a proper system
dmanming.  The. writer, I, Vendelmans, savs that, in spite ofa
wiv conunon belief, it is certain that the bearing capac ity of G
Pees is not limited to every other year. Ninety-one grehiapdist
s of every hundred in England assert that a good crop B it e
b a thin crop, and vice versd ; but the regularity W ith whieh v
U aic obtained annually from e%paher frees, anid i

* Butchel‘s
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glass, which received different treatment frome that « 4]
.. a0

orchard trees, ought to suggest some scepbicism ai.ur g,
- * St

i

tradition, [n the case mentioned, it is possible to rely < g,
every vear. Among the reasons which explain this e \'Y
bearing, manure takes a first place.  Without it, the abandun

ST
of one year makes so great a demand upon plant fuad f‘w},
reserves of the trees are exhausted, and are not strong enmg)
feed a new crop for the next year. Hence a poor retum luli.‘\\:&
good return.  In the vear following the bumper crop, tie tre< .,
carry no {ruit at all, but they accumulate new reserves, and are o
ready tofeed a large erop the next year. When the exhaustion i1,
trees is prevented by appropriate manuring, bearing takes
mueh more regulardy, A
. I manuring [ruit trees, it is necessary to bear In mind th
the hlossom huds ave formed the vear before they come vut. thutiss
sav, during the period of bearing or shortly afterwards. (o
quently, they are forming at a time when the trees are heing exhi
ted, or have been exhausted. Therefore, a liberal supply of et
assimilable manure must be placed at their disposal during the
period.  Liquid manure, wood-ashes, basic slag, and lime  <hus
he used, taking into account that a superabundant supply of witrugs
might lead to a production of wood instead of flower bud< and thn
phosphates assist in developing the flavour of the fruit,

This serves to emphasize the essential use of manures arehard
cultivation, if the best results are to he attained. [ The dgricalian
News, dated Sth October, 1918.]

*
% %
COTTON-SEED FLOUR FOR HUMAN CONSUMPTION.

Mr. En. (. pE SEcuxno, in the course of his paper on” Th
Removal of the Residual Fibres from Cotton-seed and theit Vai"
for Non-testile Purposes 7 read before the Royal Socictt of Are
said -~

A highly nutritious flour suitable for human const: RUSTINE

been produced in large quantities in America during th ' fru
the residue of the meats after the oil has been extracted. s
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bt b .tated, bas been rovmnmendod by the United St
aent as 2 diluent for wheat, 1s being manufactured oo
grities It the United States. It is called ™ Allison ™ flowr i
aurof its ariginator, the late Colonel J.W. Allison. of Ennis, Texa: |
antains @ hous 50 per cent. of protein and 8 per cent. of fat. and i
dicallv st‘nrch—free. Wheat flour, as is well known. shows on
Jrsts ;;hnut 11 per cent. of protein, about 2 per cont. of far. al
..‘Jin,- a high percentage of starch.  The coeflicient of digestibility
the protein in Allison flour is stated to he about 88 pev et while
# uf the protein in wheat flour 1 about 4 per cent. Thas, the
s and Tat content of cotton-seed flour 1= abont five times tha
seat flour. and while, on this account, bread should wot be nade
Jv from colton-seed flour (except under medical advice n caves
m“e a starchi-free diet is & necessity), cotton-seed flowr ix cnumnenly
ible for mixing with wheat flour and potato flowr. By the
diions use of cotton-seed flour a wholesonie and padatalile bread
2 le made. possessing the same nutritive properties as the all-
hat loal. while effecting a considerable reduction in the actual
wntity of wheat flour used. For example 1 A\ nustwre of 5 per
it cotton-seed flour, 10 per cent. potato flour. and 85 per cent.
“wheat flowr (percentages calewlated on the weight of solids anly).
all produce a loaf containing a rather higher percentage of
wtein than that found in the all-wheat Toaf of preswar days. As
w wheat consumption in this country was over 6.0 H.000 tons pel
wwini, on the average, over a pertod of vears immediatelv preceding
be war of which about 5,000.000 tons had to he imported  the
sdlility of effecting a saving of 15 per cent. of our normal require
s of wheat flour is a matter to which serious vonsideration
light usefully be given. 1 have dealt at some tength with the
Paperties of cotton-seed flour in a paper read before the Londosn
Setion of the Society of Chemical Industry on March 25th, 1915,
Hutrund of the Royal Society of Arts, dated 14th Februarv. 19101

*
L 3

[T I T

Veget:sle-drying, which has reached such %
[-\'f'](.pm. t in Central EllI‘OpO, is an emergeney i el
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Dr. Tisener has predicted its decline after the w. .y, .
war, however, in 1913-14, Germany dried 11,500 111\5&:
weight of potatoes. The potato-drying capacity I |, g
increased to 37,000,000 hundredweight ; and a recent ngy g,
the drying plants of Germany to include 700 especiuli lesjgy | ;
potatoes, 150 for corn, 400 for cabbage, 400 for patly desiy,
different products, 250 for various vegetables, and 22 g m
Even kitchen refuse has been dried in some of the kuger iy
Studies are said to be still in progress of the best methuls of i
to retain original flavours, and experiments on the best ways of o

i

ing have been made. The German demand has built up large drv
establishments in Holland, where dried vegetables have heey lin)
nsed. One drier estimates that the processes now emploved i
Holland reduce the weight of root vegetables, including pusitug
uhont, 80 or 85 per cent. ; and of such vegetables as celery, wblug
lettuce, stc., as much as 90 or 93 per cent.—{Capital, dated i
March, 1919.]



MRSONAL NOTES, APPOINTMENTS AND TRANSILK:
MEETINGS AND CONFERENCES, FC.

WOODHOUSE-SOUTHERN MEMORLAL FUND.

1S
ssrions received up to the 28th February, 1919, and 100
wknowledeed in the Agricultural Journdl of
Iudia, Vol XIV, Pt. 1L April, 1919.
.ations received during the pericd from st March, 1919,

to 315t May, 1919 :—
The Hon'ble Mr. €. A. 1. Townsend, LOR. (8) . m
(. Milne, Esq., LCS, (W) - = I
A MeKerral, Esq. . . . i
D. Milne, Esq. . .. . il
A. (4 Birt, Esq. -~ . . 30
A A Meggitt, Esq, . . . 30
Blhimbhai M. Desal, Esq. .. " 0
W. 0. MacGregor, Esq. (W) . L il
D. Clouston, Esq. . . N}
Harcld H. Mann, Esq. .. . . n
(apt. Roger Thomas = . . 0
(i. . Hilson, Fisq. -~ . . I
T.¥. Main, Ksq. . . . 20
k. Thempstone, Bsq. .. . " 2
F. ). Warth, Esq. . . - 25
W. M. Schutte, Fsq. o - . 1
I A Savi, Esq. (W) - . . 10
0. T. Faulkner, Esqy. . . . 0
b (. Patil, Ksq. .. . - B
W. Reherts, Esq. . . . ol
Ll A, €. Elhott, LA, CBE. (8) . - n
W, ¥ Hamilten, Esq., LCS. (R) . . h
I €. B. Glosceek, Ysq. (%) . : o
Miulvi Fatebuddin (%) .. . . 2

Pandit Chandan Ram (%) ..
Wolik Barkat Alf (8)
G, . Bherrard, Esq.
I M. Chibber, Esq.

ToTAL .. i
( 6717 )
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His Masesty e Kixe-Emreror’s Birthpa: oy,
contains the following names which will be of
Agricultural Department :—

K.CILE. Tue Hox'eLE Mg. (. E. Low, C.1LE., LS N
to the Government of India, 1)()1);”_““{‘”“
(ommerce and Industry (sometime {iirectoy 4 "
culture and Industries, Central
Berar).

080, T Hox'sie MR R A Mant, BAL TOR 0fg .,
of the Council of the Governor-Genera of 1.,
charge of the Revenue and Agriculture Deparmna
C.LE Mro (. Barxes, MA., LCS., Off. Connivig,
surma Vallev and Hill Districts (sometime Dinta
Land Records and Agriculture, Faster Bevgl
Assam).

fy

Hetest 1,y

Provinee .

Mr. H. Cravrox, MA, LCS. Ofg. Conmissioe
Settlements and Land Records, Burma (s
Director of Agriculture, Burma).

Mr. D. Crouvstox, M.A. B.Sc., Ofig Director of
culture, Central Provinces and Berar.

C.LE. (War Services). Mr. (. A, Isxgs, LOS Food o
troller and Joint Secretary to the Goveri
lndin, Revenue and Agriculture Department

C.B.E Mg (.G Lerrwicn, LCS., Controller of Civil Supphe
Central Provinces and Berar (sometime Diertr:
Agriculture, Central Provinees and Derar)

.

Tue Hox'suk Stk Cravpe Hip, K.CSLoCLE. K>
Member of the Council of the Governor-General of Iudia, v
of the Revenue and Agriculture Department, ha- Yoen g
leave on medical cextificate for a period of four wenths i ®
April, 1919,

Tue Hon'sie Mp. R, A, Mant, B.A., LCS. aiicate 107
(laude Hill. and Mr. J. Hullah, 1.C.8., acts in place M- Mand i
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[
ety the Government of India i the Revenge and Lot
¥ . RS
e T partment.

i RN\ il A L ‘

)IR' - ;\L\(J\LNI\A’ ("l.'P‘: ‘\I.\ l( B .\grl(‘llhlllill A\‘]\)>L'I‘
fo the government of India and Director. Agriculiumi Rewrch
hitute- Pusa, has been gl"dllted In'i“n“g“ feave Tor <y i)
from the 13th April, 1919.

ik, G AL DL Sroary, BAL LOS

. has heen il}'}”'illlk‘ll, to ol
e in place of Mr. Mackenna.

***
Vg, (4 8. Henversow, N.D.A.,

N Dperiad Agricultinisg
a depntation under

the Indian \]unmm\» Board s Contraller,
_\griruitnml Requirements  (Mesopotamia), Voo, s granted
pivilege leave for three months front the date of his velief from the
Munitions  Board.

M, WyxNE SAYER, B.A
Awieulturist, during  the
mivilege leave.

- wilk contivne toact as hperial

absence of Mr. G, S Henderson on

« %
Me. R. CEciL Woon, M.AL, Principal of the College of Agyicu!

re. Professor of Agriculture and Superintenden

of the Central
Farm. Colmbatore,

has been appointed to et a
tgnenlture, Madras, during the absence of 3

Mo W. MeRag, LA, BSe, TS Government Mycologist.
liclates as Principal of the College of Agriculture. Cotmbatore.
wd v, Roger Thomas, B.Sc., Deputy Director of Agricubture, at

5 Professor of Agriculture and Superintendent of the Centr J Farm
‘bt ore, vice Mr, Wood.

Divector ol
Stuart,

%
* %
e,

A, Barper, (11K, Government Sugircane !'4‘4"'”
\Tadra; fars heen granted combiped leave far six nientbs
th Apsil 1919
t

€ expir of the leave.

> and has been permitted to vetive D
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Mg, T. S. VENEATARAMAN, B.A., Assistant IS
- ~ p . Hiyi
Sugarcane Expert, Madras, has been appointed to act «- - ‘

;“\'(‘l'umgn
Sugarcane Expert until further orders.

*
¥ %
Mr. F. R. ParxeLr, B.Sc., Government Econoin B
Madras, has been granted combined leave for 12 iy,
30th April, 1919.

Mr. (. N. RangAsSwAMI AYYANGAR, B.A., has e appuitte]
to officiate for Mr. Parnell until further orders.

*
* %

Mg G. R Hitson, B.Sc., Deputy Director of Agriculiy,
11 & 111 Circles, Madras, has been granted combined leave for 13
months from 1st May, 1919,

anly,

3 [[‘u!_\:

***

Me. K. T. Acuava, Assistant Director of Sericwltore. Jam,
has been appointed temporarily as Sericultural Expert i
Agricultural Departmert. Madras.

¥

Rao Banapvr K. Raxea AcHARIVAR, M.A., Governnent Lectir
ing and Nvstematic Botanist, Coimbatore, was gramed rivilege
‘eave for three weeks from 15th May, 1919.

Mg, C. Tavvriygas MupaLivar acted as Government Lectur
ing and Svstematic Botanist, during Mr. Ranga Acharivar's absenr.

-

Me. T. V. RamagrisuNa Avvar, B.A, FES, FZ3. A
Government Entomologist. has heen granted privilege leave for t
months front or after 5th May, 1919.

Mr. Y. Ramaciaxpra Rio, M.A., has been appointed ¢
officiate as Government Entomwologist, vice Mr. Ramakiizbna Qv
on leave or until further orders. '

* s

Mg, 8. MiLuiean, M.A., B.Sc., Director of Agricultur:. Bengd

has been allowed combined leave for seven months.
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e B S Frveow, BSc, FLCL Filee o
;‘,\1:1‘11“‘*\""7 of Bengal, officiates as Director | Aovienii,

Lditic to his own duties, during the absence of My 3
*
* %

\lz. il. E. A¥NETT, B.4c., F.LR, Agrivulrnal heya o
‘Gm’emnu-nt of Bengal, has been allowed combined Jogve r -
pths.

e (. P. HECTOR, M.A., Economic Botamist (v 1 b
overnment of Bengal, has been appointed to aet ux Survulti
(hemist. Bengal, in addition to his own duties. ciec My 1, F
Lmett i leave.

%

Vi A D. MacGregor, of the Civil Veterimary Deprtinen .

Bengal. has been allowed privilege leave for three nionths.

*
*

Me. H. M. Cuisser, M.A. has heen appointed Plon-Breeding
Expert to the Government of Bombav, with effect (rom 1s

Januzry, 1919,

*
* %

Mr. T B Mary, B.Se, Deputy Divector of Agrieulture in
Sid. bas heen granted combined leave for sty months Trom 6th
War. 1919,

Mr. Gur Mamavman Aeorr Ramyax. Dividoad Superin
tendent of Agriculture in Sind, acts for Mr. Main pending finthes
urders,

*
*

Mp. W, M. Scrurre, AMLMeaL B, Agricdtural Koginerr
to Government, Bombay. has been granted. with effeet from
2th April. 1919, combined leave for six mont hx.

Me. (. H. Tmserrox DveR acts as Agrieultuwl B
g v, Schutte’s absence.

*
* X

Mi G €. Suprpagp, B.A. Deputy Divecrer
Putng ( rele, on his reversion from nulitary dei
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with effect from the 17th Februarv, 1919, on ). ) e
connection with the closing of the Bankipore Agpi‘»-w.ﬂ“‘(ll' }
and the establishment of the Ranchi Asylum Dairv. .y t}\(,”‘m
Experiment and Seed Farms at Purulia and Ramgaii, !

***

SuBIEGT to confirmation by His Majesty’'s Seeretav of vy,
the Government of India bhave sanctioned the I‘G-(’H‘r;r(h|\'1|1,»M‘:
M. M. M. MacKenzie as Superintendent of the .\'i;m'.:x Carth
Breeding Station for a further period of five yem-s“ | -

Ar. B. (. Burr, B.Nc., M.B.E., Deputy Dirvector of Agrivatn
Ceptral Circle. United Provinees, has been granted privilege ke,
for six months. with cfiect from the 4th April, 1919,

Rar Sanis Naxp Krswors Swarya, Divisional Superintende:
of  Agriculture, Central ('ircle, Cawnpore, officiates in plae .
Mr. Burt.

P

Mg H. M. Leaxe, M. A, Feonomic Botanist to the Govonmen
of the United Provinces and Principal, Agricultural Collee
(‘awnpore, has been granted combined leave for ten ponths. witk
efiect from the 16th April, 1019,

Me () Cuarks F.LC. Agricoltural Chemist to Govermmet.
United Drovinces. officiates us Principal, Agri(‘ultuml il
(‘awnpore, cice M. Leake granted leave,

Mz, W. Youxemaw. B.Sc. Assistant  Joconomic Potamst 1
(tovernment. United. Provinees. officiates as Fconomic Totanis
vice Mr. Leake on leave.

#x

Mg, F. J. Wagts, M.Sc, BSc, Agricultural (‘henust, Bumi
has been granted combined leave for six months.

Mgr. T. RENNIE, M.R.C.V.8., Becond Superintentit; (o
Veterinary Department, Burmia, has heen granted combined 1

for six months.
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wyp-Lieur. (T, Lr-Con) R0 DL G

SE
et 11 itioned. by Lt.-Geveral W. B. Marshall, K
- Jipg—iﬂ-Chief, Mesopotamia  Expeditionary

Jespﬂ“‘j“- dated 11th November, 198, {or distiguisies
ivicen and devotion (o duty.

*
3

Tup services of Mr. G. Evans. M.AL Depuoy Director o A

alture. Central Provinces, have been placed tewpornidy ar th
Jispost | of the Government of Burma.

Mg J. H. Rrrenie, M.AL, is appointed to et as Deputy
Director of Agriculture, Northern Cirele. Central Provinees, i

VI, G Evans.

Mir, J. N CHAKRABARTL Superintendent of - Agriculture. on
deputation, has been appuinted to officiate s Second Deputy
birector of Aziculture. Assam. front the 1hth Mav. 1914,

Vg, 4. G Carrenn. MRCVR. Superintendent. Civil
Veterinary Department, Sind, Baluchistan and Rajputan. has
heen aranted combined leave for two vears,



Reviews,

soil Biology. Laboratory Manual.—By A. L. Waitixe. Py

Assistant in Soil Biology in University of Minois. Colleg: .

Agriculture and Agricultural Experiment Station.  Pp. ix;H:-

{(New York : John Wiley & Sons; London : Chapnun & Hil

fitd.)

Extract from preface :—" The purpose of this Manual is 1
present the important principles of soil biology, particularly s
they point to the intelligent control of the essential elements of pla
food. The principles are incorporated in practices which acquan
the student with the various forms of life in the soil and they
activity. . . . .. Fmphasis is laid upon quantitative resl
and the measure applied consists of bio-chemical and chenudl
methods.™

The small volume 1s divided into two parts.

Part I contains the practices referred to in the preface. tutal
of thirty-three, with numerous questions and references to receit
literature. The subjects dealt with include soil platng the
nitrogen cvcle, the sulphur cvele, fungi and alge in soils and thet
relation to soil nitrogen, wrobic and unwrobic decomypasition !
cellulose, protozoa in soils, enzymes, iron bacteria, deconpositin
of evanamid, cross inoculation of legumes, and the solvent action
soil bacteria on minerals.

Part 11 contains clear and concise descriptions of the Bactetlo-
logical, chemical, mechanical and pot culture methoi JPPW
in the Illinois laboratory, and a list of reagents, chenirals ad
apparatus for the teaching of soil biology.

(684 )



REVIEWS

olume is a most useful addition 10 Prey i e

. H W]

The
nmals. .
* ¥

\r, velcome in pamphlet form the verv interesting .

g subjeet of Agricultural Organization in Bengal, dviivii.i .,

wh Varch, 1919, under the auspices of the Bengal .
o,mmmmn Society, by Mr. G. R, Dutt, LONCollector of B biven,
The three main propositions which he Lavs Qv arve that ool
sl the greatest industry in the countrv. that i the applivation
4 sence to the practice of husbandry les the path of wdvie,
i that an agency for the dissemmation of such fuowhedae e e
aeated by the combined application of the principles ol decentrali
ation and co-operation.  The first two are universally areepled,
The main inberest of Mr. Dutt’s lecture lies in the accomd he gives
o the svstem of Branch Agrienltural Associations which have heen
amstituted in the district of Birbhum for the purpose adumbwited
in the third proposition. Provincial, Divisional. and District Agri-
altural Assoclations are, in this country, perhaps as old as the
dgieultural Departments themselves and many have done wseful
wrk, but gemerally it may be said that the work is of a spasmodic
character and carried on by individuals rather than by the assocly-
tion in its corporate capacity. This has heen nainly due to the
areas of their activities being ton Jarge and the associations containing
too few practical agriculturists. To meet this difliculty. the Bivkiwm
District - Agriculbural  Assoclation evolved a systenn of Brah
Agriculfural Associations of members vesiding within the area of
Police Thana. This proved so popular that even the area of a
Thana 1s now considered too large for effective corporate wark, and
asiciations are being formed on a much snualler territorial hasis,
The mumber of such branch associations has, during four nnths
ncreased from, 16 to 30.  These branch associabions i their prosen
fom, Vv, Dutt describes as “ associations of fammers e
small, literate and illiberate, bhadralog and peasant Jorsi-
ot muti ol discussion and dissemination of information
purrha » of seeds, manures and inmplements.

" noy vareties and improved miethid:
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recommended by the officers of the Agricultural Departy. 1 .
ing the first year of their existence these bodies inder i fyr ra;-.\-
manures, seeds of superior varieties of paddy, wheat oy,
and other crops, as well as improved varieties of sugarcais cuttjpg,
ete., worth about Rs. 8,000. Tn the present year, the inden arg
expected to be about Rs. 14,000 in value. These are ng py,
figures for the first year’s work in a backward small disuict, gy
these associations are not mere agencies for distributton of .
and manures. “ They provide a basis for practical combinatiug
farmers with a view to the securing of importans agricultural infon,
ation and they constitute practical rural schools i which 1l
members learn from each other’s example the lessons of agricultur
impmvement.” Moreover, when the fuil scopa of their 71150{[11]‘,‘1\\
is developed, there will hardly be an agricultural problem iu th
solution of which these associations cannot play an important par,
M. Dutt is of opinion, and we agree with him, that the organmztio,
of such bodies will most usefully supplement the activities of the
(lo-operative Department, and that without some such organization
1o schems of rural reconstruction will have any ehance of succes.
Agricultural development as well as expansion of the co-opertise
movement has, in every one of the most progressive countries
in agriculture, been preceded and fostered by a svstem o
farmers’ associations in the villages on lines similar tothe Birblu
system.  Mr. Dutt therefore appeals to all public-spirited people s
the other districts of Bengal to equip themselves with this healthy
and naturdl svstem of rural and national reconstruction which
such a crying need in Bengal to-day. Governmens, he says, hase
ensured fair rent, fixity of tenure and iree sale; Governent a7
providing the required expert officers and farms for research work:
and now the people themselves should take up the work of organiz
tion and combination and of untiring eflort towards iprovemelt
through combined action. We hope Mr. Dutt’s appeal. Dacked by
the example of Birbhum, will not fall on deaf ears. H'JDITOE.]
' .

Agricultural Statistics of India, 1916-17, Vol. 1Tk a0
volume is the thirty-third of the series started in +<30. witl
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- 1884-85, and has just been issucd hy the Departwent

statist Sy India. A map showing the departure from
amal of rhe cropped area and of the vuinfall i 191617, five
harts quwing total area cropped, food-craps area. cultivable
&;\‘irrigr‘-ﬁ‘d area, fal}O\\'s, ete., and three diagrans showing areas
yor different CTOPS, 11ve-s‘o('}ck, and shares of provinees in the tatal
e under principal crops, introduced for the first tine s vear,
ave added considerably to the wsefulness of the publication.  The

qisties

fparams hring out a close correlation between Che total winlall wd
.ID‘ -

I ared cropped.
The total area of India, ipcluding Burma, s 1.151.326.000 Arres,
$tls volume deals with the 616,160,000 acres out of this which
o British India, excluding Indian States. After ullowing for

I
i
frests, buildings, water, roads, ete., we find that 63 per cont. of this
pral Temaing available for cultivation. The et area actually
toppect in the year was, however, 229,709,000 acres. ar 37 per cont.
A the total area, as against 221,778,000 acres inthe preceding year,
o an increase of 36 per cent. The area under food-graing showed
a inerease of 5,340,000 acres or 26 per cent..as compared with the
peceding  year. Of oilseeds, sesamum, rape and mustard some-
st declined, but linseed. and other oilseeds inereased by
06000 acres.  Sugar showed an increase of 40.000 acres. while
fle Ireases under cotton and  jute were 2.401.000 and 323.000
wrtes, respectively.

From the second map and the charts it can be deduced that the
general increage in cropped area was naindy due to o vainfal well
dhave the average, but no table of rainfall is given in the volune,
Ve suggest that this might be included m future.

it is admitted that the figures in Table VI, which deals with
mansfers of Jand, are incomplete. Madras has discontinued  the
rtum since 1913-14, and we suggest that it would be best to ot
the whole table in future. The publication of incomplete i
ves 1o useful purpose. The volume eloses with fave et
ap‘pendicb» giving lists of vernacular terms and manies s
W ?"ti“ff some errors in these, e.g., Dividivi 1s v -0
g staff than dyeand Kolinji(Tephrosiu g
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manure crop and not a drug; while the definitions . ),
cular terms Inam, Zamindar, Zamindari might ..))
more illuminating—[EpItor.]

ftmy
be iy

*
* &

ThE October-December (1918) Number of the Bulletiy of h
Imperial Institute (London : John Murray, 2s. 6d.) cont.ins oy
hensive article on the Empire’s trade in wool in its relatlon g gl
wool trade of the world. The total amount of wool produced iy
mated at about 3,000 million pounds, of which almost 1\\-(..{‘11'[}“;
contributed by British countries, Australia’alone producing ye,
one-fitth, Of the 460,000,0001h. of imported wool used i the Uiy
Kingdom before the war, more than three-quarters came from Brisy
sources, Nevertheless, as is pointed onit, Germany was actuallv sy
more Australian and South African wool than the United King'i,,m'
1t is interesting to note also that the total consamption of waly
Germany was greater than in the United Kingdom, but it was chivk
of the inferlor kinds. During the three years before the war il
United Kingdom was exporting woollen manufactures of
average annual value of 27 million pounds sterling. Nince thn
the growth of the industry has been remarkable. The avemy
annual value of the exports of woollen manufactures has inerewe
to over 364 million pounds, and. at present nearly twice as il
wool is being used by the weaving industry as in pre-war thie
and nearly the whole of it comes from within the Empire.

The article includes an account of the produetion of wool wiky
the Empire and in foreign countries, and full particulars are give
of the trade in woollen goods of the United Kingdom. the chivt
Furopean countries, the United States and Japan. ‘ ,

The same number of the Bulletin containg an informative e
on the manufacture and industrial utilization of paper yamms. “'i‘:““
during the war, were so largely used in Germany for fabrics of v
kinds owing to the scarcity of jute and cotton. The n\_a!ul{lattuli*'
of cordage and fabries from paper yam has been carried ¢t this
country ; but it appears unlikely that any extensive cvelopie
of the industry will take place here so long as ample sui e of Jit
are obtainable at a reasonable price,



REVIEW

The s < ton of the Bulletin devoted to an aceount of ...

jpuions ¢ nducted at the Imper}al Inshtutg includes a seces
2 ample of rubber prepared m‘ Ceylon, in order to ascert,
pst metheds of preparing plantation rubber of the quality requ
a report on the value of Indian tea seed as

ol acturers ;
: and a report on minerals from Rhodesia, ineluding s

S

" mal
ouee of al
gené’ml SUUANATY of the mineral resources of that countrv.



@ orrespondence,

A NEW USE FOR SUGAR IN THE CURING OF RUBBER,

To TuE EDITOR,
The Agricultural Journal of India.
Sir,

Tn the Agricultural Journal of India, Vol, X11L Pt. 1V, Octoler,
1918, page 731, is a note headed “ A new use for sugar in the curiy
of rubber,” abstracted from the Philippine Agricultural Reiun
which attributes the discovery to Drs. Swart and Ultee of Java.

I should like to point out that this discovery was origimally
made by me in the laboratories of the Agrieultural ’Depanmen%(
F. M. 8. (vide Agricultural Bulletin, Vol, IV, No. 2, November, 1915,
page 26; and Vol V, ‘No. 2, November, 1916, page 43). Il

“reference been made to the original publication from Java
Drs. Gorter and Swart (West Java Rubber Testing Station Bullt
No. 6), the error in attributing the discovery to the above worker
would not have arisen.

Drs. Gorter and Swart developed the investigation, which «
were unable to continue at the time of our original discovety. i
found that the sugar was converted chiefly to lactic acid.

The anwrobic. process for coagulation of Heven latex, togeth
with the necessary addition of sugars in many cases, was diseowvert
and operated originally in the Federated Malay States.

I should be glad if you would insert this gorrection ¥
Journal.

Yours faithfully,
B. J. Ewrox,
: Agricullur('ll {hemis,
Tth January, 1919. Federated Moy Siae:
( 690 )



NEW BOOKS

UN AGRICULTURE AND ALLIED SURJFCTs,

Ereryman’s Chemistry.  The Chemist's Puint of View and his
Recent Work told for the Layman. bv Ellwoud Hendrick,
Pp. x-4319.  (London: University of Londen Pross. fd)
Price 8s. 6d. net.

Vanual of Vegetable-garden Insects, by (. R, Croxhyv and ML D,
Leonard. Pp. xv--391. (New York: The Macmillan Co:
London : Maemillan and Co., Ltd) Price 125, 6d. net.

. Botany : A Text-book for Semior Students, hv 1. Thoday.

Second Edition. Pp. xix-+524.  (Cambridge 1 The Univer-
sity Press.) Price 7s. 6d. net.

. A System of Physical Chemistry, by Prof. W. (1 M(\ Lewis,

Second Edition. In three Volumes. Vol. LIl Quantum
Theory.  With two appendices by James Rive,  {Text-hooks
of Physical Chemistry.) Pp. vili+209. (London: Long-
mans, Green and Co.) Pride 7s. 6d. net.

A Handbook of Colloid Chemistry. The Recognition of (olloids,
the Theory of Colloids, and their General Plysico-Chenucal
Properties, by Dr. Wolgang Ostwald. Second English Hidi-
tio. Translated from the Third German Idition by Prof.
Martin H. Fischer. With numerous nofes added by il
Hatschek, Pp. xvi4-284. (London: J. and A, (hurelntt)
Price 15s, net.

Recent Advances in Organic Chemistry, by Dr. A, W =t
Witk an Introduetion by Prof. J. N. Collie. Thind F
Pp. xx4350. (London: Longmans, Grecn i "

145 neg,
( 691 )
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7. The Seience and Practice of Manuring for the 1" . Uity
Market, and Professional Growers, Orchardist oy, “
Dyke. With an Introduction by J. Wright,  Reviey “
enlarged Ydition. Pp.157. (London : The Lo wood py,
Price 2s. net.

8. Recent Advances in Physical and Inorganie Chenusiv, by |y 4
Third Rdition. Pp. xv-4-284. (London : Longmans, (i
and Co.) Price 12s. 6d. net.

9. Recent Discoveries in Inorganic Chemistry, by J. Hart Suid,
~ Pp. x91. (Cambridge : The University Press.) Price 4w
net. '

10. Coniferous Trees for Profit and Ornament. Being a couiv
description of each species and variety with the nuost recely
approved Nomenclature, List of Synonyms, and Best Wethol:
of Cultivation, by A. D. Webster. Pp. xx4298. (Londu:
Constable and Co.) Price 2ls. net.

11. Agricultural Laboratory Exercises and Home Projects adipted
to Secondary Schools, by Henry J. Waters and Prol. Jusy)
D. Ellifi. Pp. vi4-218. (Boston and London: im
Co.) Price 4s. 6d. net.

12. Applied Analytical Chemistry, Methods and Standards for i
Chemical Analysis of the Principal Industrial and Fe
Products, by Professor Vittorio Villavecchia, Translated
T, H. Pope, B.8c., A.C.G.L., F.L(., University of Binningla:

(London : J. and A. Churchill) Vol. T, 2Is; Vol 1L %

net. :

13. Mycology and Plant Pathology, by John W. Harshberger. Prl
Professor of Botany, University of Pennsylvania.

The following publications have been issued by the Tmpetti
Department of Agriculture in India since our last issue =—

Special Indian Science Congress Number of the igriculf
Journal of India, 1919. Price, Rs. 2 or 3s.
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Bulletin.

| New Nematode causing Parasitic Gastritis in Calves, in
s A ‘

pther: 50 M.R.C.V.S. (Bulletin No. 86.) Price. As, 4 0

Dudigo. Publication.

v Impmved Method of preparing Indica front bndigo-vieklng

i
s, by Bhailal M. Amin, B (Iudige Publiation No. )

yice, As, 2 oL 3d.






(ULIOATIONS OF THE IMPERIAL D .
WENT OF AGRICULLURE IN INDL,

TO BE HAD FROM

gk OFFICE OF THE AGRICULTURAL ADVISER TO THE (fOVERNMENT 0¥ INDIL, PUss, Bhilas,
and from the following Agents :—

0 THACKER, SPINK & CO., Carcurra. (1) THACKER & CO., Liv, Bowsa.

3 W NEWMAN & CO., CALCUTTA. (8) SUNDER PANDURANG, Bounay,

3 RaM. C SARKAR BAHADUR & (9 Ratr Sauis M. GULAB SINGH %
30ONS, CALCUTTA. SONS, LaHORE.

& HIGGINBOTHAMS, LTD., Mapras, (10} MANAGER, EDUCATIONAL BOOK

& THOMPSON & CO., MaDE4s. DEPOT, NaorUk.

6 DB TARAPOREVALA, SONS &
CO., BoMBAY,

A complete list of the publications of the Imperial Department of
Agriculture in India can be obtained on application from the
Agricultural Adviser to the Government of India, Pusa, Bihar, or
from any of the above-mentioned Agents,

These publications arg :—

The Agricultural Journal of India, A Quarterly Journal dealing with subjects connected
with agricultural economics, field and garden crops, economic plants and fruits, soils,
nanures, methods of eultivation, irrigation, olimatic conditions, insect pests, fungus
diseases, co-operative credit, agricultural cattle, tarm implements, and other agricultural
matters in India. IHustrations, including coloured plates, form a prominent featurs of the
Journal. It is edited by the Agricultural Adviser to the Government of India. Annual
Subscription, Rs. 6 or 8s. 6d., inclnding postage. Single copy, Rs. 2 0r 35

. Scientific Reports of the Agricultural Research Institute, Pusa (including the Report of
the Imperial Cotton Specialist).

. Annual Keport on the Progress of Agriculture in’India.

. Procaedings of the Board of Agriculture in India.

. Proceedings of Sectional Meetings of the Board of Agriculturn.

o

. Memoirs of the [mparial Department of Agriculture in Tndia :
(a) Botanical Series,
(b} Chemical Series.
{¢) ¥atomological Series.
(d) Bacteriological Series.
(&) Veterinary Series.

Bulletir: - issued by the Agricultural Research Institute, Pusa,
% Books,
The followi: . ave the publications of the last two years :—

Scientific Regorts of the Agricultural Research Institute and College, fur B0
ori " the Tmperial Gotton Specialist), for the year 1916-17. it



AGRICULTURAL PUBLICATIONS, —(Conyi.:

Scientific Reports of the Agricultural Research Institute, Pusa (including -

Imperial Cotton Specialist), for the year 1917-18, Price, R.1-4 or 25, ° - Raport ty
Report on the Progress of Agriculture in Tndia for the year 1918-17, Price, *. 1» o l.
Report on the Progress of Agriculture in India for the year 1917.18, Prics, - l,g-o:q 1
Procaedings of the Board of Agriculture in India, held at Poona on the 10th 3 . H

following days (with Appendices). Price, As, 13 or 1s, 3d. saaber, 1977 i
By, S o oy e

Proceedings of the Sectional Meeting of Veterinary Officers in Indi 1
24th Afarch, 1919, and following days (with Apzendices). (In mg'”,;f;ﬁ;;']' Lahore I

MEMOIRS OF THE DEPARTMENT OF AGRICULTURE [N INDI4

BOTANICAL SERIES..

Vol. IX, No. I. The Dissemination of Parasitic Fungi and Internation
E. J. BUTLER, M.B., F.L.8. Price, R, 1.4 or 5.

Vol, IX, No. II. The Inheritance of Characters in Rice, I, by F. R, PARNELL, Ry, < X
RANGASWAMI AVYANGAR, B.A. ; and K. RaAMIAH, Loy, Prige, R 1N,

Vol. 1X, No, 1L Orobanche as a Parasite in Bibar, by ¥. J. F. SHaw, Dases, ARCS, pLs !
Price, R. 1 or 13, 6d. bt

Vol. IX, No, 1V. Stadies in Indian Sugarcanes. No. 3. The Classification of Indian ('m-:
with special reference to the Saretha and Sunvabils Groups, by (" }4
BARBER, 8¢.D.  Price, Rs, 2-4 or 3. T

Vol. IX, No. V. Phytophthore Mea.riii. n. sp. on Hevea brasiliensis, by W, McRat v,
B.8C,, F.L.8. Price, R, 1-4 or 25, -

Vol. X, No. I The Rice Worm (Tylenchus angustus) and its Control, by E, J.
M.B,, F.L.S, Price, R, 1.4 or 2, Y Bro,

Vol, X, No. IL Stpdies in Indian Sugarcanes, No, 4. Tillering or Undergronnd Buanch
ing, by C. A. BARBER, C.LE., $c.D., F.L.S. (In the press,)

Vol. X, No. III. Studies in Indian Sugarcanes, No. 5. On testing the snitability of <wjar
cane varieties for different localities, by a system of measurementy.
Periodicity in the growth of the Sugarcane, by C. A. Bakgks. oLt
$c.D., F.L8. (In the press.)

al Leglslation‘ ]

CHEMICAL SERIES,

Vol. V, No. II. ' Heart Damage” in Baled Jute, by R. 8. FINLOW, B.sc., F.LC, FCon Price
R. 1or s 6d.

Vol. V, No. III, Experiments on the Improvement of the Data Palm Sugar Indastiyi
Bengal, by HarotD F. ANNETT, B.Sc., F.LC. ; GOSTA BEHART PAL Y.,
and INDU BHUSHAN CHATTERJEE, L.Ag. Price, R.1ov 1y 64

Vol. V, No. IV. Cholam (4. Sorghum) as a Substitate for Barley in Malting Opsrations. b
B. ViswANATH, T. LAKSEMANA ROW, B.A., and P, A, RaGHUNsIHs
SWAMI AYYANGAR, Dip. Ag. Price, As. 12 or la.

Vol. V, No. V. The Phosphate Requirements of some Lower Burma Paddy Soils. !y
F.J. WARTH, M.8c., B.8c., and Maung Po Shin. {fn the press)

Vol. V, No. VI. Absorption of Lime by Soils, by F. J. WaRTH, M.sc.. be., aud Maors
Po Saw. (in the press)

ENTOMOLOGICAL SERIES.

Vol. V,No. II. Indian Sugarcane Leaf-hopper Pyritla aberrans, Kirby), by C.
Price, Rs. 2 or 3z -
Vol. V, No. 1II. Report on a Collection of Termites from India, by KikI¥ nﬂs‘]‘g‘ed by
HoLuGREN, Higskolas Zootomiska Institut, Stockhol:, %“m Rl
T. BAINBRIGGE FLETCHER, R.N,, F.L8., F.ES, FZs L9168
1s. Bd.

Vol. V,No. 1V Ona Collection of Sphecoidea sent by the Agricultural Hc:-4!
. Pusa, Bibar, by ROWLAND E. TURNEE, F.Z.5, F.ES, Priee

8, Miska, B4

{nstitute:
rcg!' 12orlt

f



fbl‘ 1,

4. 11, o, VI, Kumri: Combined Diffuse Sclorosis and Central p
ol Ahe AT

tot 11, No- 1. The Vitality of the Rindurpest Virny ontsida rhe Animal Body o

BACTERIOLOQICAL SERIES,

Ve, VL. A Baoterial Disease of Wheat in the Pun; Boby AL g1
Xe. ¥ Price, As, 12 or 1s, BhBY UM, Ho

B f

YETERINARY SERIES,

oliomyelitty of b
by G, H. K. MACA.LISTER, MAGMD.L DLPL Price, R ) oo

Natural Conditions, by A. W. SHILsTON, a.1.0 v,y Prica, Av 1200 1

BULLBTINS ISSUBD BY THE AGRICULTURAL RESEARCH

INSTITUTE, PUSA,

W 0. Sugar and the Sugarcane in the Gurdaspur District, by J. H. BAkNEs, ke,

o u‘m.s. Price, As. 14 or 1s. 3d. " ' B

Y050 The Composition of some Indian Feeding Stuffx, by J. No Sen, W ko

: Price, As, [0 or 1s,

s0.71, Water Hyaciath (Bickornia crassipes) : Lts value as a Fertilizor, by RS, Misvow, ne e,

So. w10, and K. MCLEAN, B.Sc. Price, As. 3 ov 64 (Unt of pius ) '

%o 2 A Note on Jhoaling in Camels, by H. B, CROSS, WR..Vos, povaiL, yuse, P'rice, As.

’ ov 3d.

Yo 33 New Agricultural Implements for India, by G. K, HENDERSON, N o,
(Second Edition.) Price, As. 2 or 3d.

Y. 1. Secand Report on tha Experiment§ carried out at Pusa to improve the Malbe v Nilk
Industry, compilad, under the dirvection of the Imperial Entomoloyist, hy AL N DE.
Price, Ar. 4 ot 5d.

Yo 7. The Pebrine Disease of Silkworms in Tndia, by C. M. HUTCHINSON, Boay Price, As 8
ordd,

Yo 76, Experiments with Emulsions for Protecting Camels against the Attacks of Blogd
sacking Flies, by H. B, CROSS, M.R.C.V.5,, D.V.H., A.5¢, Prive, As. 2 o1 3.

Yo. 77, Seme Camel-feeding Experiments, by H. E, Cross, su.cv.s, LY, A8t Prive,
As, 2or 3d.

No. . Smuts of Jowar (Sorghum) in the Bombay Presidency, by (4, S, KULKsnyi, LoAg.
Price, As. 4 or 5d.

Yo. 78, Prussic Acid in Burma Beany, by F. J. WiakTH, bse., Mse; and Ko Ko Gyl
Price, As, 2 or 3d.

Yo. 80 Are Camels Susceptible to Black Quarter, Hemarhagic Septicamia aud Rinderpest
by H. E. CROSS, M.R.C.V.8, ILV.H., ASc, Price, As. 4 or Id.

¥o. 5L The Value of Phosphatic Manures in fndis and the Possibility of their Manufae
ture on a Larger Scale, Being evidence submitted ta the Commiftes appointel
to discuss this question (Subject TX) at the meeting of the Board of Agricnlture,
Poona, 1917, Bdited, with an I[utroduction, by W. A, DAVIS, BSe., ACGL
Price, As. 4 or 5d,

%% The Imnprovement of the Indigenous Methods of (7 and Sugar making in the United
Provinces, by WirLiav HULME, and R, P, Sa¥oiil, Price, As, 8 or 9,

Y % Progress of the Sugarcane Industry in India during the Years 1916 %_n'l 1:“7. Bt;m..'
Notes submitted to the Meeting of the Board of Agriculture in Indiz, } aoni, 1017
Edited, with an Iutroduction, by C. A, BARBEK, \.LE., 5¢.U, £.Lx.  Dhrice, A5, 9
ar 64,

Y08t Ti¢ Best Means of Rapidly Increasing the Qutturns of Food Urops by '\(]E“"‘i‘[’
within the Power of the Agricultural Department, Being Notey S,“F”“f o th
Mesting of the Board of Agriculture in Iudia, Poona, 1917 Kait+lo i

; ntroduction, by J. MACKENNA, C.LE, LG8 Price, As. 4 ov M.

0. K5,

- Svil Drainage; by R. G. ALLAN, M.a. Price, As {ov 3d.

A New Nematode causing Parasitic Gastritis in Calves, by A L oot w
LR.C.V.8. Price, As. 4 or 5d. .

4 Contribution to our Knowledge of South Indian Covcirdw, 1x H 50 o 7a ciniidng
AYYAR, B A, F.E8, F.28, (Inthe press.)



BULLETINS ISSUED BY THE AGRICULTURAL KTSEARCy
INSTITUTE, PUSA—(Coneld.)

No. 83. Cawnpore-American Cotton: An_Account of Experiments in ii. npr
Pure Lime Selection and of Field Trials, 1913-1917, by B, (, ;m‘;"em‘ecx'
N1ZAMUDDIN HATDER, (In the press.) T Be, ;a
No, 89. Second Hundred Notes on Indian Insects. (In the press.)

No. 90. A Malarial Parasite in the Blood of a Buffalo, by A. L. Sheatl..
(In the press.)

bew g,

INDIGO PUBLICATIONS,

No. 1. A Study of the Indigo Soils of Bihar. The Urgent Necessity f, | .
phate Manuring if Crops are to be Maintained, by W, )‘\,mmi‘i‘;\\_‘!l)’m
ACGL Price, R 1-4 or 25, N b,

No. 2. Present Position and Future Prospects of the Natural Indigo Indus,

AVIS, B.3C., A.C.G.I Price, As, 10 or 15 by WLy,

No, 3. The Loss of Indigo caused by Bad Settling and the means of obuiyting g
The use of Dhak (Gum—its Effect on Yicld and Quality, by W. 4 D.\\[\"EJL
A.0.6.1. Price, As. 2or5d. N

No. 4. The Future Prospects of the Natural Indigo Industey : The Effect of Superyl
phate Manuring on the Yield and Quality of the Indigo Plant, by W, 4, D“fé
B.8c., A.C.G.L.  Price, As, 4 or 5d.

No. 5, An Improved Method of Preparing Indican from Indigo-yielding Plants, by By,
M. AMIN, B.a. Price, As, 2 or 3d. y 4 % by By

BOOKS,

‘“Indian Insect Pests,” by H. MAXWELL-LEFROY, M.A., F.E.S., K28, Price, R 1§ o
{Qut of print.)

* Indian Insect Life,” by H. MAXWELL-LErRoY, M.A., F.ES8, K28 ; and F. M. Howlen
B.A, 786 pp, Price, Rs. M or 30s. (Qut of print.)

“ Wheat in India,” by ALBERT HOWARD, M.A., A.R.C8., F.L8; and Garuenz L, C
Howarn, M.A. 288 pp.  Price, Rs. 5 or 7s. 64,

“*A Description of the Imperial Bacteriological Laboratory, Muktesar: Its Work su
Products,” by Major J. D. E. HoLMES, M.A., D.Sc., M,R.C.V.S, Price, As, 8 or 9d.

* Agriculture in India,” by JAMES MACKENNA, M.4., LC.8. Price, As. 4 or 5d.
“Some Diseases of Cattle in India. A handbouk for stock-owners,” Prics, As. ¥ordd

*The Importance of Bacterial Action in Indigo Manufacture,” by C, M, HUTCHINSOY, 8.4,
Price, As. 2 or 3d.

*“ Report of the Proceedings of the Second Entomelogical Meeting, held at Pus oot
5th-12th February 1917.” Price, Rs. 3.






