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COLONEL HENRY THOMAS PEASE, C.LE., V.D, MRLVS.
Principal of the Punjab Veterinary College, 1896-1007 and 19121919,



Griginal uticles

SOLONEL-H. T. PEASE. C.LE, V.D.

coronen H. T. Prasg, C.LE., V.D., Principal of the Punjab
snainary College, retired on 20th July, 1919. affer 34 vears’
avive in India.

[lenry Thomas Tease belongs to an old Yorkshive fawily,
st near Hull since the reign of Chatles T. 1fe ix the son of
* 1. Pease, Bsqr., of Rusholme Hall, and was born in 1862, On
aving. school, he took the diploma course at the Roval Vetert-
arr (ollege, London, and after some experience in a large
putiee in the north of Fngland, he joined the Avmy and came to
Inla T 1883,

T 1888 he was given an officiating staff appointiuent as Assist-
o Superintendent, Horse-breeding Deparsment, and on the con-
duinn of that duty was posted as Veterinary Adviser to the Punjab
tvemment and Professor in the Lahore Veterinary School. In
191 he was specially selected as Superintendent of Bacteriological
‘wyev, and posted to the Bacteriological Laboratory at Poona
wiere he assisted Dr. Lingard in his researches into surra it horses.
Tswn realized that Poona was quite unsuitable for the require-
mnts of & laboratory engaged in the study of contagious animal
l‘iv:ase& He was placed on special duty to select a more suitable
¢, and eventually chose Muktesar as possessing most of the neces-
wy requitements.  He received the thanks of the Government of
Il for work done in 1893, and was then appointed Assistant
‘In\.pc(:t‘or-(}erieml and placed in charge of the cattle and dizase
""'1Ix§h of the department, a post which enabled hinu to devofe
“iferable time to the development of the laburatory ! e

( 69 )
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same time to direct attention to cattle-breeding and iy .,
of the department for the treatment of disease i
In the former direction he commenced to collec

Bt
e digy.

ll‘ft\[]!“-l .
regarding the good breeds of cabtle, and prepe |,

on the indigenous hreeds in the Punjab, Mysure. N,
Harriana, all of which were published in mannal fiy, 1{‘
prepared a hotse-breeding manual which was issued v e,
and for which he received the thanks of the Governmenr |
In regard to disease he endeavoured to stimulate oy b
the publication of up-to-date manuals on rinderpest. ...
heemorrhagic septicemia, black quarter, horse surra wil ey,
lymphangitis. He was also the compiler of the - \uyeyi.,
Ledger ” on breeding, disease and cognate subjects. \

In 1896 great difficulty was experienced i whiaii. |
Principal to succeed Col. Nunn at the Punjab Veteripary ¢,
and he voluntecred to give up his appointment as Assistar |-
pector-General to take up the work. But although (ol 1.
left the Government of India, he remained their urofhicial aive:
in important matters counected with animal lreedivy o

W

s
IR

;LL‘"‘; '

disease.

At the Punjab Veterinary College, he set himself to wu
improve both teachers and students. He set abour the prepirs
of text-books in Urdu himself and stimulated other teachers 10
the same. He prepared books in Urdu on equire medicme. oo
surgery, soundness and age, horse shoeing, handling of wre
veterinary jurisprudence and contagious diseases. Ir abive
to this, he started and kept going for some years an [ndir v
nary journal in Urdu. The present high reputation of the Purs
Veterinary College must he largely attributed to the excellenr v
of Colonel Pease. In 1905 he discovered the existenre o
serious contagious disease among the horse-breeding stovk. prote
its contagious nature and demonstrated the cause. Thiswas d“f”” -
from which & great number of the stock were sufterig. e

which had doubtless for a considerable time made the postlls

. . iseovered theed

the horse-breeding operations so bad. He also discoren Ll
sialoes, @

tence of heemorrhagic septicemia among cattle and |



COLONEL H. T. PHEASK it
_ipsrrumental 1n bringing about the appointment o1 . ¢, .
‘th,[ o deal with the diseases of that nseful FLATSPOVL g,
006, 10 collaboration with Baldrey and Montgomerv, Coloy

;;‘\ sarted the  Journal of Tropical Veterinarv Seience.” wnd
1908 when the cql]aborators left Tndia, varried on the work
y veats practically single-handed.  Tn 1906 he was wwaided
i title of LE. for work done for the Government of luli.
4 1907 Colonel Pease was appointed 1o the post of Ispector-
sl of  the Veterinary Department.  He  held the post.
ql 1912, when the appointment was abolisheid. wd then
quned to the Punjab Veterinary College as Principal.  On his
aun to Lahore the necessity lor moeving the college to another
« hal arisen, and he was called on to plan and equip the

wlll
r ot

wynt new college, whieh he has made one of the hest i the
atld,

The work which he has done is well known 1o scientists
call pants of the world and recognized by them. He was made s
Ly nuespondent of the Société de Médeoine Vetirinaive in
wisand a Titulary Member of the Société des Sciences Vetérivaire.
Iois also o member of the Zoological Society of London. He
fe for many years a member of the Board of Seienfilic
Weie,

b the midst of a busy life he has found time to devote
o voliteering, and has for over 20 years been w  menther
t the Punjab Light Horse, of which he was [ox years Adjutam
wl eventually  Commanding  Officer.  The verdict of s
aitades on lis retitement was that his history was the history of
e Uorps. For his services in the Punjab Light Horse he was
warled the V. D, and appointed Honorary Aide-de- famp Ly
te Commander-in-Chief in India. For the services Le rendered
Ueomection with the Indian Defence Force in the war he i
“sied in despatches by His FExcellency the Commavderr

h““ for viluable services rendered during the first thre
£ War,

RTINS

s b

AN
Ulonel Pease is a distinguished Freemason ar &=
iy
* (raft. Chapter and Mark Degrees in the provinee
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The cheery humour and sound common sense displavs -
Colonel Pease at successive meetings of the Board Agrie .
have endeared him to all officers of the present gencratiyy, ;. ..
Veterinary and Agricultural Departments. The best widy. .
follow him into his well-earned retirement. [G. A. D, S
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Pheto by Verron & Ce., an-hw\‘
The late ARTHUR WILFRED SHILSTON, M.R.C.V'S.
Second Bacteriologist, Imperial Bacteriological
Laboratary, Muktesar.



ik LATE ARTHUR WILFRED SHILSTON. M.R.C.V 8.

By the death of A. W. Shilston, from acute glanders. at the
o age of 34, veterinary seience in India has lost one of its most
prnising and valuable workers. In research and in routine work
hon gave of his best.  He had the true gift for research  fore-
¢ir and ratioral imagination coupled with patience, perseverance
lan infinite capacity for attention to detail.  Tn routine lie was
~apt and resourceful. In hoth of these fields of work India is

aly indebted to him.

shilton entered the Royal Veterinary College, London. in
wher 1904, and took his diploma in July 1908. His college
wer was brilliant and he was a marked man from the time he
wel. Shortly after obtaining his diploma he was appointed
Alw Veterinary Research Lahboratory at Pietermaritzhurg, Natal,
s Assistant to Colonel Pitehford, and subscquently in charge.

Varch 1914, after a brief period of five weeks spent in England,
<k up the appointment of Assistant Bacteriologist at the
litesar Laboratories under Colonel Tlolmes. Irom February
W il October 1916, Shilston officiated as Tmperial Bacterio-
. and afterwards held the appointment of Second Bacterio-
+t, up to his death.

b Africa Shilston did valuable work in connection with sheep
b piroplasmosis, Fast Coast fever, and the production of anti-
twhevenom  sernm. In India his energies were devoted to
tllems gonnected mainly with rinderpest, surra and dourine,
Ui valuable work in these subjects stands tu his vredit.
“hion first beeame il on June 17¢h, and as he failed to mke
“huatory progress he was sent on to Nain Tal on the 21st. The
e fron which he was suffering steadily progressed M.!d
ij"‘“i“ftti‘tl fatally on July 6th. It can truly be said that his lile
"o saificed to his work. [A. L. 8.]

(699 )



THE REPORT OF THE INDIAN COTTON
COMMITTEE.

BY

FRANK NOYCE, LC.S,

Secrelary to the Indian Cotton Committee.

Tur issue of the Beport of the Indian Cotton Comuutre i
something of an event in the history of Indian agricultuwe. Fu
the first time, the present position and future prospests of upe
the great Indian staple crops has been exhaustively examied by
Committee of experts. An article on the Report in a Jourral whit
is devoted to Indian agriculbure 1s no more than its due. hur ti
writer could wish that 1 had fallen to the lot of some ore non
competent than himself to contribute it. The Secretary ofa lun
mittee is, for obvious reasons, singularly ill-fitted te @itz »
conclusions. All that can here be given is, therefure. sume by
comments on the outstanding features of the Report so that w:
reader of this Journal who has not yet seen it may know whi
expect.

The Report opens with an introductory chapter which gve
outline of the general position in regard to the world’s suppl »
cotton which led to the appointment of the Committer. N ak
gives a brief description of the Committee’s wapderings 1t
India which extended from Lyallpur to Tutigorin and hom aral
to Caleutta. The Committee can claim that no imputtart f‘(j““'
trach was left out and that they visited many places in Wbk ™
Imperial Committee had set foot before. In thess page
expression of their grateful thanks for the hospitality vl
was showered on them everywhere, especially by of

(700 )
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KEPORT OF THE INDIAN COTTON COMMW i1y,

gt o1 Departmert, may perhaps be permitied, 1.y
DT“P‘ s divided nto two parts, the first of wiieh dele oo

ealtwad and irrigational aspects of the problenis which -
;.wtumwltfee and the second with theiv conmercial vy,

'

it part

by,
s again divided into chapters i which the cottor wiuay
s and Indian States are dealt with sepuraioly.

wvinee TSI

[ some gcneml recommendations regardivg agrioullied work
wtton. The second. part contairs four chapters ovlv, o lergiin
o general Gommercial questions, more especially the quesiion
pll‘\l‘ltu'g nl‘L]Pl‘d.CtheS n gummo ard ph'\s]!*ﬂ fictories. ope
o wtton forecasts and statistics, ore v wlieh the estabhshmenrt

fan Fast Indian Cotton Association i Bombay. wiiciu will siper-

e

oo the present Cotton Cortaacts Board. s reconumerded.
suthet in which the formation of a Central Cotton Committee
waet as 2 Imk between the Agricultural Departmert wrd the trade
i advocated

The summary of the views and recommerdations i the Report
aipies fourteen pages of the ostavo edition. sufficient evidepee
Jd the detail into which the Committee have ertered.  Whateve
e may be taken of their proposals, there van he no questior. that
the Repunt is a mire of informatior on all matters relativg to fndiare
futton,

The problem which the Committee set out to solve niay b
Inefly deseribed as being to secure an improvement i the quality
adourture of Indian cottor and at the same time to seawre for the
alivator o hetter price for his improved produt and rereased
arture, - The ways in which this problem can. he solved as revealed
uthe Report are by more research work, especially or the botapical
e, provements in agricultural practice. the pm\l»“w of

xton facilities, better organization. the prevert o of malpractices
el lowor the reputation and ipso fuclo the price of cottor. b

o bt by no means least, closex co-operatior Bhetweer the gt

ihia] Deparbment and the trade. v
Ofall the methods by which ar improvenwnt & ] ‘L'I‘ :
S iharease i the outburn of Indian cotton ey sl ':IM:
SEyhes

st 4 Lol
Ut inportant is botanical work, and the first poiri wirth
o) ,
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the reader of the Report is the success of the efforts which r) i

cultuzal Department has already made in this direction,

Punjab, the Unrited Provinces, the Central Provinces, Mmh#

and the Broach, Kumpta Dharwar and Khandesh tracts of By,

it has already evolved strains of cotton superior to the lucal v,
in staple, yield or ginning percentage (that s, percentage o j,
to the total output oflint and seed) and, often, i all thiee 7,
Central Provinces with their 700,000 acres under rosenn uffer 1)
best cxample of what such work has done to Improve yield
ginning percentage, the Punjab with its 276,000 acres under Py,
American and the Tinnevelly tract in Madras with its 220,000 iy
under karunganni, the best examples of what it has done to g
staple as well.  The staple of karunganni is at least an eighth o
inch longer than that of the mixture known as Tinnevellys wi
ginning percertage is some 5 per cent. higher. The syl
Punjab-American is about 4 to fths inch above the average of e
indigenous cotton of the Punjab and, though its ginning percertig
is mueh the same; its yield is much heavier so that the outtuw
lint is much greater. In the other tracts in which the Agriculus
Department has evolved superior straivs, they have been litersfi
i the field too short a time to “catch on’ in the wav th
karunganni and Punjab-American have dove. In the Broach aw
Kunpta Dharwar tracts of Bombay, they have made buf fid
headway. One difficulty has been the lack of a suitable orga
tion to push them. The breakdown of the Surat buying Sy
which was formed by some of the Bombay mill-ownes proved ted
detrimental to cotton inmprovement work in Bombay. Awtt
obstacle to rapid progress is the fact that Broach and Kumpta sttt
aTe varieties of herbaceum which, as pointed out in the Hepart:*
possessed of very stable characteristies. Ib 1, thevefore, difia!
to sequre anything in the nature of a recognizable jmprovemeut -
it. This also applies to the Westerns cotton of Madras. i
tract and in the adjacent Northerns tract, the Agricultuml Deyﬂfi‘
ment has put out two improved strains, Hagari No. 1 and M
No. 2, but bheir superiority over the local cotton bas not beet s
ciently marked to justily perseverance with them and it js, therelr



REPORT OF THE INDIAN COTION COMMINTER 03
nosed to make a fresh start with two other selections, Nu. 23
i the case of Westerns and No. 14, an espedially fine strain. i, the
aseof Northerns. 4 F does not represent the last word in Ainerian
aen for the Punjab and the Comunittee reconumend furtler
aperiments with 280 F and 285 F, strainsg which it way be ol
prerest t0 mention have proved exceedingly successiul in Captain
Thomas’ experiments in Mesopotamia. The Connittee, again,
e pot satisfied that rosewm in the Central Provinees and KlLandesh
ad Aligarh white-flowered cotton in the Urited Provinees represent
e wltima thule of the Agricultural Department, ard are anxious
0 see further efforts made to evolve a superior variety of neglect i
o ondicwin or & cross between them which can conmpete stecessiully
with rosewsn ot Aligarh white-flowered cotton in the nuster of profit
w the cultivator whose interests, it may here he stated, have been
the preduminating consideration with the Conuntitee tleoughout.
{r will be seen, that there still remains a vast field for botanical work
intracts in which superior straivs have already been evolved. There
ae also large tracts in which no botanical work has yet been done
wall. Hyderabad, which produces over ore-seventh of the cottun
gowr i India, 1s the most importart of these. Others are the
(womada trach in Madras and the Dholleras tract i Bowbay.
Very little work has been done on the indigerous cottons of the
Punjah, and the Conmittee regard botanical work on Cabodia as
the most urgent of the problems affecting cotton in the Madras Pre-
sidercy.  Burma is also practically untouched. The ten hotanises
the Committee recommend should be added to the Agricultural
Departient for work on cotton will thus find ample employment.
This addition will enable more attention to be paid to crossing, the
possibilities of which have been revealed. by Mr. Leale’s important
wurk at Cawnpore.
. Linprovements in agricultural practice tend more to an Incrense
b the outbusn of cotton than to an improvement in its quality.
.lt 15 t00 much to expect that the 85 pounds of cleaned cortin which
Sall that Tndia produces to the acre will ever be increaserl to 200
bounds Per acre as in the United. States but mugh of the leeway cun
doubtless he made up, if the detailed recomnendutions made by the
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Committee after careful examination of the condir

. : . L
province, are catried out. The most important i

POV Py,
advocated are the spread of the practice of sowing i, Ji{v.es (:il‘
inter-culture and the working out of suitable rotations whigl, 3}1‘!11'!';;
include, wherever possible, heavy yielding leguminous {oddey ('l‘r,p;
Extensions of nrigation are of special importanc i, the
of cotton for, In addition to the increase of acreage ung ot
they secure, they also mean an improvement in quality, T
increase In acreage iIs an obvious result, for b;uch EXLENsIs pory
votton to be grown where it was not grown before. The jpe,
in outturn per acre Is equally obvious, for irrigated cottor, viel); IM
heavily than unirrigated. The improvement in qualite s par
obvious hut it is secured by the substitution of the letter Valieties
of cotton which require a longer growirg season for tie shoms
stapled ores. Broadly speaking, extensior of irrigation means tj
cultivation of more Americar cotton for, in the Peninsula i whiv,
the longer stapled indigenous varieties are grown, cotton is rt o
irrigated crop except ir. the case of Cambodia under wells in Ml
Ol the three great cotton-growing provinces of the rorth of lndia.
Sind holds out the greatest possibilities and up till now Las tie
povrest performance. Rifteen years or so ago, 200,000 aces u

e

Egyptian cotton were expected in the course of a few vears. In
1917, practically no American cotton was grown except on the
Government farms. The Committcee have po hesitation as 1o th
cause bo which this disastrous failure to realize expectations is to be
. ascribed ard the whole of the chapter on Sind i3 a powerful plea tu
the immediate construction ofthe Sukkur Barrage across the lule
which would “ trapsform some four apd a half million acws o
culturable land, at present sparsely populated and iml_iﬁewm}-
cultivated, into one of the richest ard most productive fraehs i
India.” It would incidentally result, accordinrg to the Comuiree:
very moderate estimate,in an area of 660,000 acres urder t;(fttul‘_.'ﬁ‘
which about two-thirds should be cotton of longer stap'e thar it
at present grown in India, not excepting the best (‘;nnbodm:-
and at least 1} inches in length. If the yield were ro mure thav
160 pounds of lin per acre which the Report states i 11 ottt
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o migared Jands in the Punjab, this \vo.uld mean, e il o
s supplies of .long s‘t-ayl'e cotton of 160000 hales 1 ),
purjab- tie Commuittee a.nt%clpate a total of 463,000 waes w1
e cotton under existing canals In the course of two o1 1
;'e:\.rs againsb a total area of 276,000 acres in 1917, and & Huthe
;ulditiun u_f 200,000 acres if three big- irrigation projects urd
mumuplation are carried out. Outside Sind and the Punjl
fle prospects of long stapled cotton under irvigation are much wore
whulous.  The area under American cotton i the Unired o
cpees Might Increase from the few thousand acres ab present to
135,000 aces under the Ganges and Agra Canals, provided o sull-
gl high premium for it could be assured. The addition ol the
pm\‘i;o shows that the Committee were not verv hopeful abuut
\nerigan cotton in the United Provinces and that therc is uphill
otk in tront of the Agricultural Department n those provivees if
‘it is to succeed. There are scme small possibilities for Punjab-
‘swerican in the North-West Frontier Province, for Cambodia oz
«he lateritic scils in the east of the Centre]l Provinces and lor Caw-
bodia v Upland Georgian on lands which formerly grew poppy w
(anta] India. The cultivation ¢f Cambodia under welly should
spread in Madras but it is impossible to make any estimate ol
the Trospects as ac survey of svitable londs has been camied out.
The only recommendation in the Repori i regard tu indigenous
vitleties under ircigation is that liberal fakavi advances should be
ganted for the constrnetion of wells in North Gujarat where greatly
icreased yields have been obtained in the Kaira District i such
sonditions.

The * better organization ” which was mentioned at the outset
weludes the organization both of the Agrigultural Departinent and
the cotton 1tade.  To the recommendations the Committee make 1t
egand to the organization of the trade reference will he made kater.
B the organization of the Agricultural Departuent. it will be
thvious that if the cultivator is to grow better vaxieties uf cotton
iﬂ@ to obtain the proper price for them, he peeds oll the advice and
¥itance the Agricultural Department can give b 417 the
Mettion and distribution of pure seed are to be controlled by the
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Agricultural Department in the manner best suited i, y
conditions of each tract,” a large inorease in the nunpey of g
farms is necessary. If the Agricultural Department is 1o g,
trate on the requisite scale the usefulness of improvedq “gl‘imﬂu{y;l
implements and to convince the cultivater of the advantges peq;,
from the use of manures and from good cultivation, 4 1
in stafl is necessary. Such an increase is, above all, neceyy i
the Department is to be in the best possible position to ysis [}A.:
cultivator in getting a better price for a superior product, 7,
various ways in which this end can be secured are discussed n tle
Report. Warned by the fate of the Surat and Sind huying Sen
cates, the Committee decide against buying agencies. The Prospects
of co-operative sale are hopeful but this is an agency the growth of

® g

Sultiyg
ATZE Uglea.y

which cannot be forced and something else is required. The Coy
nittee, therefore, advocate an extension of the system of auetio
sales of unginned cotton which has proved so successtul iy the
Punjab, but consider that the Agricultural Department should
in any one case attempt to deal with more than 60,000 mwndsel
cotton which would give it control over 40,000 maunds of seel.
After that, the sales should be handed over to other agencies, hut the
Department would still be called upen for advice and ossistance i
regard to such matbers as gradirg, classification and the seltlemes
of disputes. All this means a ccusiderable expansiow of what it is
now the fashion to call “ organization ” and the additions tv the
staff of the Agrieultural Department recommended by the Comwitter,
apart from the ten Botanists mentioned above, an Entomologit
for the United Provinces and an Imperial Mycologist, ate o
Director of Agriculture for Sind, thirteen Deputy and Assistur
Dircetors of Agriculture belonging to the Indian Agricultural Service
and three Assistant Directors belonging to the Provieial Serviee
For Indian States, the immediate additions proposed are &
Directors of Agriculture and two Deputy Directors. The subvr-
dinate staff must, of course, bhe increased proporbiup.afe]y. The
total annual cost of these proposals is estimated at Lis. 14 lakbs.
which cannot be considered excessive in view of the miportine
of the cotton crop to India.
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It i of Httle use for the Agricultural Departmens 1 pend s
argies i.lduoillg the cultivator t.O grow pure ov super CHIEIETIEN
faottor: and to pick them elean, if h.e is prevent ed ftony securing
the proper price fOI{ them.by nmlprac'tmes which he is powerless 110
Jeck. The Committee give the cu?tlmtnr a good charactey i this
pest and state that the ma.l.practblces for whieh he avd the villue
it ATe 1-esponsib1e are of mmor importance compared with 1o
slich are carried on in ginning and pressing lactories,  The vecom.
pendations In the 1ongest and most important single chapter of 11
Pepont are directed to securing an{imprt'»\‘enmm it the gonditions
slich have made Indian cotton ™ a beword m certain wirkets
Jmost shroughout the history of the British connexion with {pdia.”
The upening of central markets on the Berar svstem which enables
the purchaser of cotton to see what he is huving and 1o pay for it
weordingly, the publication of cotton prices in up-countiy morkets
i a way which will enable the cultivator to understand their true
siguificerce, and the standardization of weights on the Dasis of 4
wtton maund. of 28 pounds, which will prevent his heing cheated
Iy the middleman, arve all measnres caloulated to hring about the
Jesired effect, but far mote Imiportant than any of them is the system
f licensing ginning and pressing factories which is recommended
liy the Committee. For the details of this scheme, the reader nust
Ie referred to the Report itself. Suffice 1t to say that, in futwre,
the way of the offender will be very much harder than it has been
in the past and that it should no longer be possible to foh off the
mn who produces a superior variety of cotton with the price of
the inferior stuff with which it has hitherto been far too often the
practice to mix it. Warned by the history of the Bombay Cotton
Frauds Act, the Committee have worked out a scheme which
mvolves the minimum of interference with honest factories, There
vl be no inquisitorial inspections by poorly paid subordinate
lficals which was the great grievance against the Bomhay lgis-
1“10& Complaints will be made by the sufferers avrd will be
Westigated by Committees on which the trade will probubly have
Peponderance of representation. If the trade is satisficd with bad
%ion and prefers to pay for rubbish, there will, of course, he no
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complaints and things will remain much as they are, b it oy
ceivable that this should be so. Fven if it is, one fruiiiy] o,
mischief will be removed for, under the Committee’s Proposdls, .
transport of cotfon waste or of short staple cotton fri o fm:
to another for the purpose of mixing with better varioties v,
prohibited. '

The chapter on cotton forecasts and statistics gencrally is wp),
study for many of the recommendations in it are applicaile .,
other crops than cotton. Considerations.of space prevey
than this brief reference to it. '

‘We mentioned above that the Committee have snggeste
only hetter organization of the Agricultural Departmient by g,
of the cotton trade. The way in which they propese that (i
should be brought about is by the establishment of a Central ('
Trade Association in Bombay which, as far as control of the cote
trade is concerned, will take the place of the sever distinet hfic
representing different branches of the cotton trade which exiser
at the time the Report was written and still exist, though the fup-
tions of two of the most important of them, the Bombay Cottn
Trade Association and the Bombay Cotton Exchange, ate ut presen
exercised by the Cotton Contracts Board. The  East India Cottor
Association ” will be the permanent successor of the latter and
there can be no doubt that its establishment will have a far-reaching
effect in stabilising the price of cotton to the ultimate bevefit of th
cultivator.

In their last chapter, the Committee make provision fur rhe
much needed link between the Agricultural Departmevt and ihe
cotton trade. There can be 110 question that, valuable as the wurk
which has already been accomplished by the Agricultutal Depar-
ment in improving Tndian cotton, it would have been nuh wor
fruitful in Tesults had there been closer co-operation hetween 1 ant
the cotton trade. Up till now, each of them has been anmzinght
ignorant of what the other has been doing. It would he an W
profitable task to apportion the blame for this. As the Trishmy
said when asked why an unpopular landlord had nof hee _”]lt'.l '
what is everybody’s business is nobody’s business. There will, &

S0 i,

fop
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are. be 1o excuse for ignorance, forall intevested i cottor, whotipn
ultm allv ot gommercially, will he able to turn 1o the

ar

[RAK l
:w\ (omumittee for advice and assistance. [t is }nupn\ul .
s (Ommlﬁ(‘(‘ should consist of about twerty members of whon
s will e ofticials. These will be the Agricultural Adviser o the
Lvernner of India who will be President. six agricultural experts
qrkirg o cotton in the six greal cotton-growing provinees. the
Yrector (teneral of Commercial Intelligerce and the Divector of
st ios. The 1emammg members, with the exe op‘rum of i repre
jative of the Clo- operahw Department who vy he either ar
(nl or a non-official, will be xepresentatives of Chambers of
et and similar bodies and will iclide a vepresentative ol
Lapeashize interests. Though the functions of the Committee are
. b almost entirely advisory, its advice will be the hest expert
Jviee obtainable and will be of special importarce in regard to the
warking of the system of licensing of gins and presses, as the peralty
fwithdrawal of the license of an offerding fuotory will be inflicted
w its reconimendation. The Agricultural Department will no
h.,vam ¢ in the dark as to what the trade really wants vor. as has
wn the case very frequently in the past, will it be confronted w ith
u«l\rhmng reports as to the value of its mproved strains. The
wvices of the Technologist whont it is proposed to add to the stafl
o the Committee will be very valuable to it in the Jatter coupexion.
[ diowld be mentioned that the Central Cotton Conmittee will
w10 4 Jarge extent through proving dal and loeal sub-comnuttees.
1t becomes an accomplished. fact, it should lead to ap imunense
Svelopment of one of the most 1111p01t¢1lr mw nwterialy which
linliy })uulu(,(,b,



MOTOR TRACTOR TRIALS AT PUSA,

RY

WYNNE SAYER. BAL

Offg. Imperial Agriculturist.

LT beirg clearly evident from reports received from ot
a type ol motor tractor for agricultural work had been v
which was capable of doing cxcellent work under vrdivary fur.,
conditions, arrangements were made to secure the fist tueny
imported into India of the type most likely to suit Bihav condiri:-
in order that a trial might be urdertaken on the farm at Pusaial:
henefit of the agricultural public. The Fordson was chosen ba
four very obvious reasons :—

1. It was light and handy.

It was fully supplied with spares.
Tt was likely to be available very shortly. it was vhey

2 1o

and if the demonstration was suggessful no difion’
would be experienced in procuring others.

4. Tt had done excellent work in all hands anl wis
gonditions in England and was obvieusly a typ-
tractor which had been thoronghly testel.

Tt will perhaps be best to give a description of the F“}df‘j
here which, coupled with the photographs (Plates XIS
should make its details fairly clear to all.

The Fordson motor tractor is so constructed that the *’1‘51”1
and all the working parts form the frame of the machive. AW
« Power Plant 7 is bolted to and forms a unib with .
in the shape of a big T. Inthis T are stowed all the working 2

( 710 )
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3 T mounted on four solid wheels.  The wheel bose fin i shes
;dxhe read is 38 inches.  The tractor will tuen i a 2000 v,
o 10l wheels are 42 inches in diameter with 124rehrins G,
,; le“.g’h i3 102 inches, hﬂight 55 iches ard width 62 eles, i
sl weight of tractor is 2,700 th. with water and el fupks fified,
aih hold 11 gallons and 21 gallons respectively.

The tractor can be used fora double prurpose—hoth for hanbipg
. plonghing. Its capicity as vegards the latter is two 1idneh
aghs which are hauled at 2% miles per howr with the crgive
Ling b its normal speed of 1,000 v.p. The dewwhar puil o
goaghing speed is 1,800 pounds, whicluis inereased 1o 2,500 pounds
ow specil of 1} miles per hour. For road work and raving Tigh
wan place to place, there is a speed ol 63 wiles. The veverse 1
2 ples ar hour.  For stationary work, a pulley s firted ax the side
e tractor and operated from the engine cluieh. Twenty two
L POET s ;Waﬂab]o'nt the pulley which vns at Lo vy
e pulley s 9 inches in diameter and uses a six-neh helt.

The engine has four cylinders. eacl 43 rches, Petral 33
sl for stazting, and when the vaporiser is suflicertly heated,
arsene can be substituted. The corsumption o luel ISTRUTE

sewally with the gonditions, but is said to he not likely 1o exveed
Hallons of kerosene per hour ow the average. Wher the engie
Lt stationary work and rurning on full power. the consumption
awinds to wo and three-quarter gallons per honr,

The eost of the Fordson tractor is Rs. 1.250 .o,z Caluutia,
al the Russa Engineering Works, Lid.. Calontta, are the agenfs
o India.

The tractor unfortunately arrived in Indin wivhous any of the
uplements with which it was meant to he worked. buf as iowus
Tuportant to get some idea of its powers under Lol ian cotditions
e quality of the work done being purely a question of the ple
08 wsed), it was decided to use it with the implaments aviilable
“ the farm which, not having been designed for tractor hnhige
“de the test extra severe.

‘ The tractor was worked on the farm for sonw days pre s To
tie tria] 1n order bo familiazise the farm stadl with it.
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It was a welcome surprise to find from the start gy | .
an agricultural motor had been evolved which was obvivu:v dw,,y :
by some one who did really understand what was essential iy ., ,
with agricultural conditions. Previous experiences in tiis Jiy, B
show us that whatever might be said in pamphlets, up ro te n,
duction of the Fordson, no motor had been fried in Indiy wi;
would work under ordinary agricultural conditions; but leye ).

was o total abserce of the wild ideas about Indian conditions e,
incorporated in agricultural machinery nuported mto lndiy, T
tractor proved casy to handle. The engine was XCEpting
accessible in all parts (what this means, only people who have |,
to do Tunning repaits to an American engine can tell). I .
undoubtedly powerful, exceptionally hardy and easy to drive:
as soon as the method of starting on petrol and the switching ox.
on to kerosene had been explained, there was nothing else thar 1
average mistri with a small knowledge of motor cars could ot e
grasp ; and once all those who drive a Fordson have fourd ant t
personal observation that if you let your clutel in too quick wlh
in a bad place, the tractor rears up, you do not need 1o e
the warning. This is the only risk other than those scpads
for the average moving vehicle and must be carefully guarded ngor~
and I would take this opportunity of warning all users of Fuub:-
in India about it.  Some means of switching off the engive dinls
the tractor starts to come up, will have to be found, as & machi -
this lightress and power will always wind ibself up on its bk !
ander sneh circumstances. There is also a chance of Irping o
the vaporising tube if you allow the engie o run too Jong op p
before switching over, and some mears should be wverted of et
ofl the supply of petrol before this can happen n cases where. el
from ignorance or accident, the engine is left running o pertol 1
long. A spare vaporiser tuhc should also be kept handy.
with the usual couple of spare plugs in reserve, no troubls should
experienced in running, provided the usual care i taken with
and water supplies. : \
The land chosen for the trial was a piece of typical ol  stubht
which, owing to the sontinuous dry weather, had worked down pret?
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ol A piece of land, 400 }fards X 20‘ yards, was marked out fur
e plouggting and anothorlsund;w strp for the cultivaror.,

The tracter was fizst hitehed to a double-furrow Rarsone's diae
Jungh which is pulled as a rule by three pairs of hig bullocks. 1y
pothed Vs msﬂy, the engh‘.e running with o good zeserye op seeond
peed aml the way in which tractor and. plough turned on the syl)
el Ll was remarked by every ove. Judging fron the Pace af
dich the work was done and the reserve which the tractor had in
ol it scems that 1t }vi]l be possible to do the cluss of plonghing
squitedd ony such lands with a three, instead of a double. furry
fontgl.

A Ronsome’s 8-spring tived cultivator was thew aftached and
auther strip was grubbed at o depth of 5 ineles. e way i
whieh this work was done was especiully rotable for the euse witl,
vhicll the eultivator worked the land and  the wmte the tractor
twvelled af, and many present thought this method of deating witl
iuhbe 10 be preferable weder Bihar conditions to ploughivg.  The
wrk dove by such an implenent, working 3 feet wide with 8 Lines.
pproximates to that of the average ivon plough used which while
wening does not invert the soil, while the hreadth covered by the
altivaior at each run is eqnal to 5 plonghs. '

A mke of 3-spring toothed harrows was fhen run over the
Poughed porbion and much interest was displayed af the way e
Tt travelled over a loose swrface. showing no sign of puiching
' fulure to grip the soil.

A Cumbridge roll was then worked over the ploughed land
el the remarkable efficiency soupled with the extreme lightness
“hardiness of the tractor. heeame evident. She travelled over
?i‘“' Ploughed land easily and quickly, doing the work perfootly vfii-
tly ard finding no trouble from the depth and looseness of the
il and the driving wheels, while breaking wn the clods. did o
ok the lind ot all. The tractor was very carefully watched with
"and to this as it has been the chiel thing to be feared with o
i prime mover working over the land.

The t2actor was then run off the land and driven o top specd
Prothe fapm buildings where the drivirg pulley was fitted and the
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Climax silage entter worked for half an hour. The engjye taok ¢
load easily and ran regularly and steadily. Despite ], em;xe
heat of the day, at no time did the water in the radiiio ﬁplpru:v’
boiling point, and the method by which the air take, iy, rh
carburetter is filtered through water, enabled the trigioy +, \\H;E
in the heaviest dust without any choking. In short. the 3, ]
stration and trial, as far as proving the capabilities of t}, m[.»;:,
went, were perfectly satisfactory. It now remains tg req i
tractor for fuel consumption, ete., and to wateh its helviey ;11;1
work over a period in the hands of the average wmisti. Ty,
this end together with trials of the most suitable implements e
oially for Bihar conditions, will be conducted, and T woull 14ke (o
opportunity of replying to all—and their number is legion o 11
people who have spoken ane written to me ahout this tractar .
follows ~—The tractor is under trial and I ean express no opinion and
give no figures yet but a report will issue in due course. \ .t
photographs taken by the einematograph (Plate XXVI) illustrate tis
article showing the machine at work, and I shall be only teo gl
to show any one the machine working any day if they will wrire 1
me and fix a date.

I hope in the near future to have an engineer working in il
horation, as these experiments will require combination of ergire-
ing and agricultural knowledge to enable them to be thoroughly ard
satisfactorily carried out.



PLATE NXVI

i 1 i im,
Motor tractor trial views from cinematograph fil






VEGETABLES DURING THE MESOPOTAMIAN
CAMPAIGN,

BY

Carrain G. C, SHERRARD,
Dl Controller (Agricultural Reguirements, Mesopolamia), Indiap Muiitions
Board.

1 is the lake known a8 Ume-el-Brahm
Which guards our left ank from all possible harm
And watcers old Gomigee's barley farm
In the middle of Mesopotamia,
Mesopotumian Alphabet,

1 ruin with the above quotation from that delightful doggerel
the Mesopotamian Alphabet, because it is the first popular reference
wagivulbure made by the army in Mesopotamia.  Unfortunately
Fea find no one who can tell me who Gonuigee was, or where his
far,

['should like to talk about the Mesopotamian Alphabet. bevause
elieve it contains, if read with sympathy, a real gnide to the
gint of the old army, the army that fought its way under great
fifionlties to Ctesiphon, and nearly to Baghdad. The men who
fnew that thmgs were going wrong, but, hecause soldiering was
their “ job,” did not rave, or stop,—they joked. In the Alplabet
the laugh at the ruling powers has something of an edge, but
that at individual services is good-natured chaff, without a sting,
The army that produced the Alphabet knew that the medical service
wss ifl-equipped, that the transport was breaking down ; but it also
mer that, the individual doctor was working night and day, that
“ligle transport officers were trying to do alone work that was later
g to four or more, paying in mind and body lor the strain.

Allthis wag changed. When 1 arrived the change had well hegun;
8 Theard and saw enough to make me realize what went before.
( 715 )
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Later, a new generation arrived, while conditions alti g ety
so the Mesopotamian Alphabet was very near forgot.

This, however, is not a paper on Mesopotamia, ur th
old or new, but only an account of the work of a Ly
Indian agriculbural department, planted out behind i Aty :.
the field. 1t is unforbunate that the account contuins sy,
the letter 1, but, as I have been asked to write a description f 1,
work, and have not the necessary literary skill, T have had 1,
the easiest way ¢

I believe that Mr. Maxwell-Lefroy first siiggested that « prbe
of our department should go to Mesopotamia to grow vegetalles
help to fight scurvy, when he returned from a tour in that cwpap
undertaken to advise on the destruction of flies. The Propusal \\\;:
seconded by Mr. Mackenna, and, | am glad to say, I was chisa
for the work.

On August 13th 1916 1 received a copy of a letter fromi
Government of India, which said, *“ it s proposed, with a view
obtaining supplies of fresh vegetables for the troops in Mesopotani:
that the Agricultural Department in India should assist i th
wtroduction into that country of vegetable cultivation by ludi,
to the Army Department the services of a Depury Director »
Agriculbure with a stall of malis, and that Mr. Sherrard * * I
been suggested as the most suitable * * il % * (b
willing to undertake the duty * * (he) should he instrutedt
engage twelve malis.” This raised many questions; hut ehiel.

two. What, exactly, was expected ; and, why twelve melis -
visit to Simla did not elucidate matters to any great extent. T
was an unformed idea that a vegetable farm should be started- 1
no explanation as to the reason for the precise nunier of twelie
malis. The most definite statement was that of General Binght
who said, “ There are 175,000 men in Mesopotamiia, and lmdl\ N
vegetables.” Perhaps no one else put the facts so plainly fur &
of scaring me out of my wits, even as it was | had a strong i
to fly, and bury myself in the uttermost wilds of Bilir.

The next step was to collect the twelve malis. Inthest excellon
market gardeners, the koiris round Bankipore, 1 thoueht | e

}H"
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auctly the right material to my hand. But the koiri is timid,
p{illsfill*'"“g’ and averse to leaving his pative home (for which reason
s pch sought after by landlords), and, though I had no difh-
e in finding twelve good men, nothing would induce them to go
o Yesopotamia, and they invariably bolted the day before they
were to he entrained. It was very much like taking a sieve of oats
wateh twelve shy colts loose in a large field. Obviously it
s nore important to find out what was happening to the 173,000
Jen with no vegetables, than to waste time endeavouring to over-

e the coy reluctance of the kowris of Bihar.. So I proceeded to

Bombity .
‘ Thlere, and at Poona, throngh the good offices of the Director
iof Agriculture and the Economic Botanist, [ was able to collect
von out of the twelve malis. and to make arrangements for veget-
e seeids to be sent out to me from India as required. 1 then left
Bastah, where T arrived on September 16th 1916 and reported
Brigndier-(}eneral P. C. Scott, C.B., Director of Supplies and
ansport, Mesopotamian Expeditionary Force. After some con-
ltation, it was arranged that work in connection with the produc-
nof vegetables should become part of the 8. & T. organization,
Wl I was put under the orders of the 1. & T
It was now that I fully understood what was expected of the
pitltural expert. Scurvy cases were being admutted to the
spitals at the rate of 3,000 a month, and evacuations and deaths
we very numerous. There was a definite hope, therefore, that
fiient vegetables would be produced, to provide everyone with
e regulation daily ration of 12 oz. of fresh vegetables for British
6 oz for Indian troops, and to stamp out the disease. How-
ver, though this was the object to aim at, the authorities were quite
iling to admit that it was difficut to obtain, and that the I ull
ation could only be raised with time, if at all. T heir attitude, and
utticularly that of Gieneral Scott (with whom I dealt direct), was
tremelv helpful, and created a pleasant atmosphere to work in.
fwas o if they said : “ You understand that the position is sevious.
%au agriculurist you will know hest how to produce the vegetables.
We will 110t interfere, or hamper you, and will give you what you
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ask for (as far as this is posstble among the conflicting Jemgy,
many important works) ; and then we hope for results” 7y;
the army way, and it is a pity that it is not more conumoy iy
life.

Later on arose the question of my official title. Wiyt ¢
we call you 27 Anything that you think will do.” Wiy
you called before, in your own service 7 A deputy-iirectog
agriculture.”  *“ Well, that is quite a good name, gn on
yourself: that, unless someone objects in the future.” Anl.,
hecane, temporarily, an official title in the 8. & T. Corps, It
interesting--and, perhaps, amusing—to be the first depnty-dire:T
of agriculture ever attached to a British force in the field, 8
following pages attempt to show the doings of this small agricul
department up to the end of 1917, when it passed over to o
adniinistration, and its story more properly belongs to the ear
history of the Mesopotamian agricultural department.

I. BEFORE THE ADVANCE.

You all kuow the position in Mesopotamia in September 191
anel here (as elsewhere inthis report) it is only recalled suflivient
tu explain what follows.

The army was holding the lines at Nannayat and Sion. o M
banks of the Tigris, and its supplies were sent up the river 243
miles, by steamer and barge, from Basrah to the advanced base 4
Shaikh Saad. Lrom there they went, either by a light raibway &
the vight bank, or by smaller hoats to Arab Village, 22 niiles furthe
up the river.

The Tacilities for unloading the steamers and loading the NA\'(
harges at Bastali were improving with almost marvellows Tapil
and continued to improve. But the railway from Qurnsh tv Anm‘h
had not yet been built, and the whole line depended upon the nv
craft, a miscellaneous collection of paddle-boats and tugs: rhuF h
been recruited from all corners of the Empire. East Indian Badlw
boats, that had ferried the ryot actoss the Ganges ; stern-wheel
that had taken the tourist up the Nile; London County (o
hoats, that had carried the cockney on the Thames; Lrrawly boat
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fron Burma; harbour tugs from Rangoon : all wow painieni 1 o,
Bt gre each with a couple of barges. toiling wpadidowy, ) ‘ .-4;.
meeh were constantly being inereased. hut none of 1l Sy i:l”\‘
it in England for the work had vet arived. and 1
Jways for more.

The a‘dvanmd base at Shaikh Saad Wis 4 |:H'g‘v. Jul:u carp o

Je right bank, with a tiny wninhabited Avab villige tuckod

UV W

dway
o one corner of 1t,—-acrodrome. hospitals, vest cany. uu..).;,
adnanee, supply depﬁ? (largelv supply depot). o bridee of hoats
and o bridge-head on the other hank ; the whole pratected o the
Lndivard side with defence posts and continuons holed wire, To o
wew armival the general impression of the place Tesides dust was
o mnumerable gangs of khaki-clad men slowly canving boxes a1
lles from barges and dumplng them on the Toveshore,  Sonwetines
thev were fatigue parties, but uwsually they wore coolies men ol
the porter corps. No Arab was wlowed within rifle shot of the
plhce (though he often crept in, uninvited. at wight. o steal and
weeasionally bo stab), and all the work was done by the foree, Though
the labour and porter corps were steadily increasing. there was not
then, nor for a long time, enough labour to supply the various
demands ; every cooly might almost e said to he fought for anong
the many departments demanding his time. Bt all this was on
japer, the actual individual went on guietly carrving his hox ol
liscuits to the shore, or his basket of earth to the hund. withet
showing any particular concern.

Having completed the jowrney to Shaikl Saud.a veport wis
iade on the possibility of importing potatoes and oniuns fron
ldia.  Various attempts to do this had heen made i the past but
sithout snceess ; nor was this to be wondered at. judging by the
toties of the men on the occan-goiny steamers and the river cradt.
Te potatoes had been packed in sacks, treated s ordiry cart,
and pliced in the hold, sometinies with other gouds o tnp ol Hhirn
They then had to be transhipped at Basrah. first fo e b end
then to) the barges, where they were again heaped v [ s
“that i some cases they were half rotten hefore H,v_\ fort Jiadia. they
Vere certainly often bad hefore they reaclt oo Qoo e we
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therefore, suggested that potatoes should be carefully selcteq ,,
picked over in India, packed in crates, kept ventilated and tinbiyigy
treated as perishable goods, and sent up the line with llespm;‘h‘
when it should be possible to supply the force, without a jrohityg,
loss, for the greater part of the year. (One or two other letter
suggestions were submitted on the subject, and the authoities;
India took the matter up. The result was a very great iy
ment, so that even in the heat of June 1917, potatoes were arrivyy,
as far up the line as Samarrah, 70 miles above Baghdad, witha lussu:’
less than 50 per cent. in transit ; a journey which, measured m ting
is probably the longest that potatoes have ever been sent in by
quantities. A loss of 50 per cent,, however, was too large fo make i
worth while importing potatoes during the hot weather, and t
export from India was stopped during May ; it being arranged that i
future potatoes should not be shipped between the end of April and
the middle of Septemiber.  Onions were received throughout the ver
but, as the local supply of fresh vegetables increased, the quantitis
were gradually reduced, and the importation ceased at the end
0f1917. Though there was a very rapid improvement in thissuppls.
there were, of course, mistakes at first (for example, furious wire
were flashing about, in December because numbers of potatves wen
gtill arriving crushed in sacks, in January hecause some Darassed
officer had sent them up the line in country boats, which took ten
days to reach Amarah alone, where the potatoes arrived Bad). bt
these were gradually almost entirely eliminated, and were doe.
were similar incidents in other branches of the work, not to
difficulty in convineing those in authority of what was required.
bub to the impossibility of educating a large number of hanl
worked and constantly changing juniors in the correct Wwa¥ ol
treating a travelling vegetable.

The advantage of a vegetable garden at Shaikh Saad had e
realized for some time, and four and a half acres had been st asle
latterly for the purpose, while two nowri@ pumps had been ordered
Four and a half acres, however, would not go very far, so fifty 7%
were selected, with some difficulty, for a farm. It was found
impossible to obtain more than this, as the area had bo be inside the
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dfences. and was further circumscribed by the .,
ol the salt patches so common along the lower 5. o
wine and pump, toget%lell* Wl1.’;h various implenvid 0w
g plavis drawn up for 1r1'1ga.\t1ng and laving owt the i
poceeded down-stream to Amarah.

Amarah, actually a small place, is the most i 1o,
gtween Basrah and Baghdad. [t is situated 112 wiles by sive
glow Shaikh Saad, at the junction of the Tigris aud the l.‘h‘m..l‘x
anal. Asab Shaikh Saad, the whole place was surrownded by Bloek
wuses and barbed wire, but the local Arab was wueh more \.‘nmln'
el a3 he was less obstreperous. True, he was fnstantly fived at
i seen by the sentries outside the perimeber ab night, while if e
ived i the town he was encouraged to go o bed at aw early howr.
lit during the day he was allowed to wander sahout almost at will,
wattend to his own affairs, to occupy himsell with his cultivation
arto work for us in the depot or on the roads.

A second canal, the Mashera, takes off from the Chahala just
ilter the latter leaves the river. There are thus three streams (the
Tigris, the Chahala and the Mashera) from which water nuy he
uised to cultivate the land, irrigation from all three heing by lift
ad not by flow, except when the river is in full flood. Reveral
s of water-lifbs and pumps were in use @ aoirie pubLps, & wiieel
with an endless chain of small buckets, worked by a blindfolded
pony and a primitive wooden gear ; chereds (the mhote of hudia),
lnge leathern bags with a trunk at the end, seli-dischargg, and
ittached to a diminutive pouy or cow that rvaises the hug by going
beadlong down an extraordinarily steep incline ; even several ol
eigines and. centrifygal pumps. The cultivation 1s a narrow strp
o each side of the three waterways. Near the town i number of
fite groves, among these and on fields fuither out the Lol bx put
down wider barley or wheat ; and in and ows anong the date palns
vete small patches of vegetables.

On October 13th 1916 a report wus submitted giving proposals
for carrying out the work which were much the sae s those vn
which 1t ultimately developed. The area necessary Lo },Jl‘u\"" le t
egetable ration for the force was very much larger than was

he
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generally supposed, and all ideas that a few. acres her therg
would suffice must be abandoned. The fifty-acre farm . Shaik
Saad would be put under cultivation as roon as pumps, plemey,
and men were forthcoming, but the main supply must e g, )
elsewhere. If this was grown by military labour, it woull requie
a large number of men, who at present were not available, heside,
pumps and implements. It was more advisable, thercfp |,
utilize Arab labour, and to extend the present vegetable cultivag,,
in such places as Amarah and Ali-al-Gharbi, where irrigation facilises
alrcady existed, or could be increased on existing lines. o get 1
hest results, however, besides the agricultural side, comprising t},
general supervision of the crops sown, it was essential that thew
should be prompt payment in cash for the produce when harvested
Again, as work with the aid of local cultivators, under existing
conditions, would have to be undertaken some way behind the
lines, it was of the utmost importance that the vegetables so obtaine]
should be collected in one place as soon as possible after Larves.
carefully packed, and immediately shipped to the front. The wak
itself is described below under the three heads, growing, collecting

i

and transporting.
FROWING.

There was a general idea that no vegetables were giown i
Lower Mesopotamia before the war, and that, therefore. the
Arab knew nothing of their cultivation. This was not the case.
That there were few vegetables is true, for the marsh Arabs.and
those in the smaller villages, contented themselves with a kind of
mallow and other plants that grew wild ; and this applies to the
poorer classes in the towns. But in Basrah, Amarah and Nastivak-
fair quantities of vegetables were consumed by the iphabitants
though the number of men with experience in their cultivation was
limited. In order to increase the production several difficlties had
to be overcome. First, and most important, it was necessy o
convince the landholders that vegetable-growing would P‘@'f"‘md
that it was to their advantage to put their energies into this ®
much as into their date gardens. Secondly, labour was SCanee ;
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mmh was not a large place, and the roads. railws. 0 -
gorks. reated a ready market at higher vates than the Lodioio..
anld afford,  Thirdly, heavy irrigation was necessie, and m (-
fifts or pumps had to be provided in addition to thase «l\l'i‘;\«i\' in
" Fourthly, seed was required. Lastlv. the tine for vine
fhe coldl weather crops was rapidly passing. )

A meeting was immediately called of all the men having land
i the neighbourhood, and they were told that a very lavge i;{.‘l-.\;m.
j the area under vegetables was required. and were assured that all
regetables produced would be bought. if delivered in good condition,
Their objections and difficulties were listened to, anid where neces-
sy, further considered on the land and. if possible, removed. Thev
were also informed that Government would look with fuvour nlm.n
tose who showed a large increase. while those who did nothing
endered themselves liable to punishment. As far as this threat was
ocerned mo action was actually necessary, though one or fwo wen
lto be warned again later on, and one man i particular, wha
smed an ol engine and pump which he seldom used. was told that
i & stated portion of his land was not under vegetables within a
gren time, his pump would be bought for a price naned and sold
ta man anxious to use it ; his land was then sown.  Two or three
cther meetings were held at intervals, and care was taken to
inpress upon all that the matter was to their advantage as well as
aurs.

The agricultural work resolved itself into constant visits fo the
men in their fields, and in this 1 received very valuable assistance
irom Nergeant: Winshurst. Wimshurst was a student ab Wye when
“war broke out, and enlisted in the 1/5th Buffs, was wonnded at the
httle of Shaikh Saad, and later emploved at the base where e
leamnt Arabic. e was transferred to me on November $ath 19it
ad shortly afterwards promoted to sergeant. Towards the end of
1917 he was granted a conmmission at my 16quest- anel becaie il
agicultural circle officer under the new arrangentent. s o
FO take this opportunity of recording his aseful work A B s
b Austria in 1914, and only reached Holland o e g of

August 4th, it was unfortunate that the enemy coudl s

N ;Mul'xll‘i‘
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of the potential Turk-killing power (by means of men savod from,
scurvy) that had slipped through their fingers.

Advice and help was given to the growers, principally with th
object of obtaining better results from their existing 1oy
increasing these, and insuring as far as possible a succession of CTops
Little help could be afforded in labour difficulties. In this, gy
similar cases, we could only say (if I may put it so) that, had t}
campaign been waged in order to provide the force with vegetables
it would have been easy to supply them, but the issue of vegetable
was ouly a small, though momentarily an ﬁnduly mporfant item iy
the business of enabling the campaign to be waged. Comparativel;
little seed was distributed ; the growers were suspicious of ll).diz\ll
seed and preferred their own, which dribbled down from the north
How it came 1 do not know, nor did 1 enquire too carefully, les
I should draw undue attention to the fact (the blockade was not my
business, and the seed was coming in, not going out), but when i
was wanted it usually came. An imported oil engine and pump
which were available at Basrah, were sold to one of the most enter
prising of the cultivators and several noiria pumps were disposed o
in the same way. Wood, which it was almost impossible for the
Arabs to procure, was supplied for chered rollers and noiria gears.
A small two-acre garden was started as an  object lesson in goud
clean cultivation. All this caused a substantial increase in the out-
turn, which would have been larger had we heen able to start earlier
in the season, and had the XIII Division not occupied the greater
part: of the lift-irrigated land on the left bank above the town.

Besides Amarah, similar measures were taken at Ali-al-Gharhi
Mudelil, Qalat Salih and Qurrah. Ali-al-Gharbi, 79} miles by river
above Amarah, and 42 miles below Shaikh Saad, received particular
attention ard a pump, as it was the most northerly village where
Arab cultivation could be used. The total out-turn was much less
than at Amarah, as the inhabitants were few, but the proportional
increase was greater. Mudelil and Qalat Salih produced enough
for their garrisons. Qurnah made a good return, and, when the
Qurnah-Amarah railway was opened, sent vegetables to Anuatah
which were issued locally and released others for the front.
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The following table gives the weight. in
wgetables purchased for the troops.

pound< ol the fresh

ap—
Previons :
x:‘?:rt;gg Dee. 1916 Jany. 1917 | el 1917
i 3
| ‘ |
. . | o ;
Boaght in Amarah ‘ 210,755 613,101 ‘ 400 45N SN
gutdurn from Amarah Garden . 1 Nil Nl 0557 -
fo Amarah from Qurnal 'i Nil o Nit ! 6,560 173,002
Bought in Ali-al-Gharbi .. l 48,333 120,377 95 %04 149641
S S R
; | T - h
Total . 23943 1 WS 1 B0 1,05% 838

(1) Average for 6 months April-September 1916 | There were no records of
) Average for 3 months August-October 1916 previous purehases ifany

It would be interesting to compare these figures with the returns
for the cold weather 1915-16, but there were few vegetables and no
rcords then ; on the other hand, the out-turn per acre is. on the
vhole, larger from hot weather than from winter vegetables.

In addition to the work with the Arabs, various uttempts were
mde to encourage direct cultivation by units at all places on the.
line of communication. The results, however, were small, nor is
this o be wondered at under the existing conditions.  The marching
posts, at intervals of ten miles, were kept busy mounting guard
and escorting, and the personnel, both at these and the larger
places, was constantly changing. The best results were obtained

it some of the hospitals. The first thing done at Shaikhy Sawd was
to get boxes of cabbage seedlings sown by the seven malis. to he
transplanted into land which two hospitals prepared. At Amarahoat
least three hospitals had already laid down good vegetable aardens.
and arranged for their own seed, others followed thelr vx:m.l_]llln
By one mieans or another, a fair amount was produced b dirent
altivation, though much seed was unavoidably wasted.
tinately I have mo definite records of the results, thos Hiat |
have show that seed was distributed to seventeen Bospitals postrot

wits,—and there were certainly others.

[y fo
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COLLECTING,

Formerly vegetables had been purchased through a contractyr
and very little enquiry proved that (like most contractors) he madn:
large profits. But it will be remembered that my first proposls
demanded prompt payment in cash and the abolition of contractors
as an essential part of the scheme; and this was arranged for by
what became generally known as the Amarah market. l

For this a convenient site was selected in the corner of & varg
surrounded by a wall and situated near the river bank, where two
open sheds, 84 feet long by 16 feet wide, were erected on an existing
earthen plinth, and roughly floored with country bricks. There was
no particular reason for these dimensions, except that they suited
~ the available space and material ; all that was required was protee-
tion from the sun and rain.

The idea was very simple. Previously about 3,000 lb. of fresh
vegetables had been sold daily in the hazaar to the inhabitants, and
the remainder bought by the contractor and delivered to the 3. & T.
It was now made a penal oflence for anyone who brought vegetables
into the-town to take them anywhere except into the market, and
the police were instructed accordingly. Tlere they were examined,
weighed, and hought at varying prices fixed at monthly intervals.
What we did not require, or not less than 2,000 lb. a day, were
taken out again and sold in the bazaar to the general public.

It was hoped that the market would have™ been ready by the
end of November, but owing to various delays, lack of labour,
scarcity of material (one shed fell in directly the roof was put ou:
wood had to be imported, so those responsible cut down the factor
of safety as much as possible,—and sometimes overdid it), it was
not completed until the middle of January, and opened on the 21t
of that month. Sub-conductor Costello 8. & T, was in charge, with
a sergeant and pay clerk under him, and ran it well.

There was one item of the market’s furniture that deserves
paragraph to itself : the cash-register. . From hazy recollections of
London shops, it seemed that a cash-register used backwards, would
be some check cn the payments. That is, the clerk would start the
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day Wlth a fixed sum in the drawer, and Oepavment helng nade
the register would be put through all its tricks, ring u hell, h.nis[. m:
ﬁgures, and JOt them dOW.Il on paper, but the noney wanld he taken
ouf, nob put in.  Accordingly one was ordered. Unfortunately i
arrived after T had left for Baghdad, and T never s it, -1 luxliiv\u
the clerk was afr.aitl of i.t, and it was only nsed g foy tines.  How-
ever, I feel certain that it was the first casheregister in Mesapntana.

The advantages of the market were obvious, The large profits
previously made by the contractor were divided betwoen t FOVORIL-
ment and the growers, to the advantage of both. e \'oQot;ﬂ»lm
sold in the town were the worst, not the best, as had heen the case
when the contractor received a fixed price for all. The grawers were
more careful to bring their produce i rapidly, as damaged goods
were paid for at reduced rates. There was little extra expense ; the
mmber of coolies employed in packing, weighing and shipping. was
proportionately the same as that necessary to handle the vegetables
when delivered by the contractor, and a sergeant had alwavs
superintended this, thus the only permanent extra was the pay of
the sub-conductor and the clerk. '

The actual figures are as follows :—

Cost of erecting the market, Rs. 4,793-8-0. This was very high,
and was due to the excessive cost of the imported material and the
inflated wages of labour. ,

The amount bought from the contractor during the 20 davs,
January Ist to 20th, was 220,135 th. The amount hought in the
market during the 11 days, January 2Ist to 31st, was 270,353 Ih.
That is, an average increase of 13,570 1b. a day.

Had these 270,353 1b. been bought thirough the contractor they
would have cost Rs. 16,897-1-0; but they actually cost Rs. 10,335-8-0,
asaving of Rs. 6,561-9-0. The market, therefore, produced more
vegetables at less cost, and more than paid for itsell i the first
tleven days.

TRANSPORTING.

The transport of fresh vegetables from Amarak to the fron llelfl
uot been very successful. They were sentup o u barge whichleft

P
b
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twice a week and usually stopped to deliver rations at the poste
en route. 'This, in addition to a slow journey, necessitated the
contractor and the authorities saving all surplus on the internicdiate
days, for shipment on the day on which the barge left. The veget.
ables were packed in sacks or open baskets piled one on the other.
and the loss from crushing and delay was very great. An open
barge with shelves was first selected, so that the vegetables were
not heaped up in one mass, but this was not sufficient. Reports
showed that there was still over 50 per cent. loss in fransit.

The best course in the circumstances would have been to
organize a special service of fast steamers, so that one left each
evening carrying the vegetables received that day, properly packed
in crates. This, however, was never attained, the real reason being
that boats could not be spared. Nevertheless, considerable improve-
ment was effected. Crates were procured from India in planks,
nailed together locally, packed in the market and as many of
them as possible placed on passing steamers, almost all of which
stopped at Amarah. Similar measures were taken at Ali-al-Gharbi,
By these means the amount of loss in transit was considerably
reduced, though it remained an ever present trouble.

What proportion of the requirements was the 1,058,330 Ib.
produced in February ? At the end of January the ration strength
of the force at Amarah and above was 50,738 British and 90,389
Indians, and the weight of vegetables required during February
was, therefore, 2,058,330 lb. of which we were producing over half,
in addition there were the vegetables produced by direct cultivation,
and those supplied in Mudelil, which are not included. But, as
explained above, there was considerable loss in transit, so that, while
the X1II Division and the troops on the line received full rations,
the men at the front got less than half, and those furthest away
less still. Had the position remained unaltered, there would have
been a further improvement during the next season, operations
could have been commenced in time ; a Sheik near Ali-al-Gharbi was
about to put down a large area ; a Jew was found, who was willing
to arrange another large section near Kumait ; pumps capable of
irrigating several hundred acres had been ordered for a Sheik near
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yparah. But all these, and other plans, were abandoned on the
(dvance. ‘

II. DURING THE ADVANCE.

Everyone knows the chief  features of the advance from the
gnnayat-Sinn position  to Baghdad, and beyond. The steady
fghting up the right bank during part of . Decender awd Tanuary,
the Shumraon crossing, the retreat of the Turks, and the entry uto
Baghdad on March 11th 1917. '

An anxious time, probably, for many people, besides the Turks
certainly for the agricultural section. That which one hoped for.
set in. one way dreaded, had oceurred ; the troops were ranning away
from their vegetables, which could not be picked up and carried
dlong behind. The only thing to do was to follow the army up
mxiously scanning the banks for likely places for farms, and
feverishly cross-examining Arabs as to where vegetables could e
itained. All the replies pointed to Baghdad as the only hope.
It all came right in the end—but what if the army had not reached
Baghdad ?

I1I. BAGHDAD AND BEYOND.

Arrived in Baghdad, the first essential was to estimate the
vegetables in the neighbourhood ; a difficult thing to do with
any exactitude. Cultivation of all sorts had decreased during the
last fwo years, and, ab the moment, numbers of cultivators had
deared off, through a not unnatural desire to get ont of the way of
the war. There seemed, however, to be more vegetables on the
wound than we had left behind in Amarah--which was so far to
the good.

Tt may be thought that our Gifficulties had settled then-
wlves; bub they had not. In the first place, the quantitics
mown at Amarah Were not enough, as has been showi. In the
second place, Amarah was a small town and the requirements of ?‘m-
population comparatively negligible ; but Baghdad, on the other
hand, was a large town, the inhabitants of whicl were wiedd to
witivated vegetables and consumed considerable amowits.
owing to the needs of the army, and the Jislocation of man

Aygain,
y of the
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ordinary channels of supply, certain of their usual sources of food{
were reduced or almost entirely cut off, while prices rose ai gpe -
so that the people were driven more and more to depend on lu(-all;
grown vegetable food. In fact the scarcity became so great thy
the military organization had to import grain for the civil popul;.
tion ; an additional strain on the long and severely taxed line of
communication already burdened with the supply of the forc
But that is another story. From our point of view reliable estimates
of the vegetables available were at all times almost impaossible t
compute, for, not only had the constant movements of the troups
to be considered, but allowance made for a varying and unknown
factor, the requirements of the town.

There were, then, not enough vegetables to supply both the
troops and the town, and it was necessary to start again on nueh
the same lines as at Amarah, telling the people that large quantities
would be required, and helping them to get those quantities grown,
For the moment, however, no one knew who were the owners uf
much of the land, or where they lived—though the authorities were
rapidly finding out. As an immediate step Sir Percy Cox kindly
circularized his Political Officers and some of the well-known land-
holders near. Gradually in one way or another the men were told.
and the effort started. Our strongest card was to point to the
money made by the cultivators at Amarah, a fact now for the first
time plain to the inhabitants of Baghdad. The most cursory
enquiry at once hrought up the question of the pumps, a difficulty
that was always with us. I have said that there were a few il
engines and pumps at Amarah, but, the number being small, it was
an easy matter to supply them with oil. At Baghdad, however.
there were hundreds dotted along the river banks. In a few months
we had over 270 on our list, the majority within five miles above
or below the town. The owners of these engines had had increasing
difficulty in procuring oil since Turkey joined the war ; the price;
formetly from one and a half to two rupees a tin, had risen to 8
Turkish pound. After our occupation there was none, and, unless
it were supplied almost at ouce, crops which were irrigated by the
pumps would die. Some of them did die, and others were severely
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drecked ;_ but luckily the general total slowly rose owing to an
perease in the number of chereds. and extra suwings Ly men we
sipplied with oil, ’

This sudden demand for oil caused nwch anxicty. It could he
otained from the Anglo-Persian oil fields below Basrall, but had
w be brought up the line, which was already overworked, and s
mnsport would take time. Various temporary measures were
adopted. A little was captured in Baghdad. of which 1 obtained
500 gallons for the pumps. I begged 548 gallons from the Canyp
fmmandant at G. H. Q. I was given 2000 gallons from the
odinary S. & T. supplies, Then we began to receive larger quanti-
ties from the oil mahalas coming up the river. But by April 25th
aly 9,064 gallons had been distributed, as against ny estimate of
forty to fifty thousand gallons a month required. No wonder the
aops were looking bad. It was nobody’s fault, of course 5 even the
nost exacting would hardly expect an amy, at the end of @ sudden
ad rapid advance, to produce on demand large quantitics of ol
that no one knew would be required. ‘

It was not enough, however, to bring the oil to Baghdad, it
lad to be distributed to the cultivators. The first 500 gallons were
given to a few men present at the tine, who | knew lad pumps and
wops. The next 2,252 gallons were carted to a godown lent by
the First Revenue Officer, and distributed, with the help of my
iterpreter and a small Arab youth who proudly answered to the
mme of clerk, to men already on our list. The confusion was
immense, crowds clamoured round the godown hearing that ot was
for sale, Things could not go on like that, but, luckily, as I was
endeavouring to get a proper staff, Mr. Wilson of Strick Neotds
firm arrived. e had been in Baghdad before the war, and, among
other things, had dealt in oil. An agreement was made witlh fim
vhereby he received and distributed the oil, kept the lu-mvl\'s and
wllected the cash, receiving as commission ten pet cent. of 11+ cod
Mice to Government. It was only issued to men o out fint, sl
man order countersigned by the Director of Supply "’”’\' ‘
o wyself. This arrangement worked very \\‘CH.UILU[ after the
period covered by this report, when, with the increase of the

T IL~,]JU|1/
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department and the extra men employed, it was possitle i,
make other plans. :

Before Mr. Wilson’s advent, and even afterwards for : time

.1 was harassed by crowds of Arabs—varying from the sullon an(;
indignant, through the dignified and grave, to the patheric and
almost tearful—all clamouring for oil. They followed me about,
and invaded my room at all hours of the day, and somefimes sat
outside at night. For the most part they were quite Teasonable,
and realized we were doing the best we could. Gradually the lists
were completed, and the proportion due to each adjudged.

But our troubles were not over. Even had we had the most
perfect methods of distribution we must have had trouble as the
amount available did not meet the demand. In April the authori
ties agreed to supply fifty thousand gallons a month, the quantity
then estimated to be enough. By August the requirements had
increased, owing to the hot weather, the greater quantity of pumps
i use and of land under crops, and the estimate had to be raised
to eighty thousand gallons a month. But, far from increasing our
supplies, the original fifty thousand gallons could not be delivered.
Some actual figures arc:—for July, 36,868 gallons; for August,
54,572 gallons; for September, 34,448 gallons. It was obvious that
crops were suffering, and discontented cultivators ouce mor
appeared. 'The river was low, oil barges few, and difficult to get w,
while extra supplies were wanted, to light the town, work ice plants,
for sanitary use. Special efforts were made to accelerate delivery;
while soon, owing first to the cooler weasher, later to the rain, Jess
irrigation was required and less ol was in demand.

An interesting sidelight was the small amount of water actually
necessary to keep a plant alive. I wish I had been able to get
figures of water supplied and crops produced—they would, T think,
have startled irrigation experts here.

In addition to procuring buming and lubricating oll, it was
necessary to provide repairs. Shortly after we arrived, the Firsh
Revenue Officer found six men for me who had worked in repairing
shops before the war, and an attempt was made to make use of
them. It -proved impossible to work them as a controlled concert,



VEGETABLES DURING THE MESOPOTAMIAN CAMPAIGN 733
spares were difficult to get, and materials were not available for a
siop. Again a stroke of luck | An old Arab, an excellent ** mistri,”
was found, who, with a little semi-official help, carvied out the “'u;k
timself. He bought (and, possibly, found) spare parts from
ose who had them, or whose engines lLad leen hroken
by the Turks, and collected bis own break-down gawg. Passes
were given to him and his men to enter ard leave $he town, and
pelts and spares occasionally bought for him from Works. Al the
gme, clever though he was, he could not manage seriows repairs.
and his resources steatlily became less § 0 suggestiors were made
that the repairing work should be undertaken by Works, and in
September 1917, a letter was put up to the D. S and T, making
lefinite proposals. Eventually Works took over the whole, tut
after the period of these notes.

Most of the pumps were near Baghdad, but there were a few
4 other places in the forward area and dotted down the line.
These received oil from the nearest supply depdt on instructions
trom headquarters, ard the number dealt with thus inereased as the
country became more gettled. '

At first our principa’ agricultural work was in the neighhour
hood of Baghdad, but a considerable amount was done at other
centres, such as near Baqubah, Fallujah, Samarrah and Ramadie
the forward area, and at or near almost every station down the tine.
The methods adopted were much the same as those already described
at Amarah, and our object was o get the Arabs to grow the require-
ments themselves.

Sergeant Wimshurst came to Baghdad in May ; and Licutenant
Cheesman ably superintended the work on the lower L. of C. after
the Madras garden corps amived and relieved him of the Shaikb
Saad farm. ' :

A particularly neat arrangement was carried out with the help
of the VII Division at Samarrah, whereby cultivation was cnecirz I‘
in their area, and even beyond our Jines, in spite of the presvies @
two hostile armies. Major MacMahon, their D. A. 4. and . AL G
took & lob of trouble over this. The XV Division. with Lu-utv}umh
(heesman’s advice, did much to encourage production ab Nusirival,
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and later at Ramadie. In fact, once the methods were explaineq,
the work was taken up on all sides.

The most unfortunate place, and the one most difficult to supply
during the hot weather, was Basrah. Efforts to increase the cultiva.
tion of vegetables in that neighbourhood did not meet with nuc
success, owing to labour difficulties and probably to lack o
expert advice. It should have been possible to make up their
deficiencies with vegetables from Amarah and Qurnah but, with the
transfer of Sergeaht Wimshurst and myself to Baghdad, the purchases
in these places fell off considerably (February, 901,347 Ib.; March,
658,280 1b.; April, 332,920 1b.; May, 504,000 1b.), while proper
arrangements, apparently, were not made for sending the supplies
down stream. TLater, however, I transferred Lieutenant Cheesman
to Amarah to reorganize the supply.

Gardens run by the troops themselves seldom reduced the
ration demands, principally because a unit rarely remained in oue
place for a sufficient length of time ; but three gardens in particular
gave good results, ab Nasiriyah, Fallujah and Ahwaz, while snall
amounts were produced at Diyalah, Ctesiphon, Baghailah, Aziziyah
and elsewhere. Vegetable seed was given to all units on demand
until September 1917 ; but then free seed was no longer necessarily
supplied to units in places where sufficient vegetables were known
to exist. The following amounts, in pounds, were issued (the
figures in hrackets are the weights received from India) :—Beans,
broad 1,547 (5) ; beans, French 71 (60) ; beans, haricot 1 (5) ; beans,
kidney 814 (0) ; beetroot 473 (379) ; brinjal 345 (57) ; cabbage 112
(295) ; carrot 249 (113) ; cauliflower 33 (114) ; chillie 38 (23) ; cucunt
ber 1,333 (152) ; gourd 407 (414) ; kohl rabi 3¢ (38) ; lady’s fingers
1,305 (604) ; letbuce 61 (21) ; melon, rock 18 (18) ; melon, sugar 275
(0) ; melon, water 878 (30) ; onion 1,063 (95) ; peas 52 (59) ; pumpkin
112 (57); radish 601 (6); spinach 773 (314); tomato 120 (23);
turnip 407 (133).

The above are the majority of the seeds distributed direct, and
were supplied to units, Arabs (most of whom, however, found 1t
cheaper to procure their own), and our own farms at Shaikh Saad

and Baghdad.
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The seed sent from India had a long and difliculy journey, and
(e germination of afew of the samples that arrived \\:us ,(l'zj

As against this, however, it became more and more casy to
abtaln seed in the country (SOIlle of the variesies were called l)&lIILiAlSt‘us
and some Stamboul—whether or not they veally came from there |
4o not know) ; and, on the whole, the coungry varicties did better
than the Indian.

The Shaikh Saad farm, as recorded above, was lifty acres, taken
up immediately after I came out. When Lfirst lelt theve Tor Miaraly,
Lieutenant Cheesman, LAR. (formerly of Wye, and then 1 /5th Bufls),
vas detailed as my assistant and went to Shatkh Naad to organize
the farm, arriving there on October 26th 1916, He had many
lifficulties to contend with, due to scarcity of Labowr; but gradually
implements, & pump and o small stafl (o Indian olicer, 3
British privates, about 30 Indians and 24 bullocks)  were
collected, and at the end of the year 1 was able to send him
Sergeant Aldridge, an excellens practical gardener, also of fhe 1/5th
Buffs (the agricultural section might almost be deseribed as an
ofishoot of the Buffs—proving the prowess of the men of Kent in
agriculture, in addition to other directions 1), Much spade work had
to be done before the farm hegan to produce ; its first returns were
02 1b. in March and 3,980 1b. in April 1917, The difliculties
were reduced when the Madras garden corps artived in May.

This corps, if I remember rightly, was fist offered by Madras
n November 1916. Under the then conditions, [ suggested that
enough men be asked for for the Shaikh Saad farmand asimilar farm
at Arab Village or elsewhere ; and & telegram to that effect was senb.
Tie personnel eventually despatched was 2 British officers, 2 British
Y. (. Q.s, 1 sub-assistant surgeon, 1 clerk, 4 head malss, 21 malis,
20 coolies, 3 bhisties and 3 sweepers. Unfortunately they were
anly enlisted for a year, and did not arrive until May 1917, when
the conditions had entirely changed. I placed about half at Shaikh
Sead, and the remainder on a farm at Baghdad.  They provhierd
good crops while they were out, bug left in February 1918 o the
completion of their year. The figures of the cosb of the \«,‘S""“M"f
they produced proved the wisdom, even from ceonouly aloue, of
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confining our efforts, wherever possible, to production by the \rahs,
For example, the cost of the vegetables produced on the Baghdag
farm, from the time of the arrival of the corps on May 24th, to 1
end of September (excluding the cost of rations, tents, clothing,
implements, seed, et cetera, and 3} months’ pay while coming out)
was 23 annas, as against the contractor’s price of 0°88 anna a pound,

Fruit, with the exception of melons, was beyond the powers
of the agricultural section. There were fruit trees (oranges, limes,
mulberries, apricots, figs, pomegranates, each in their season, in
larger or smaller quantities) at Baqubah, Baghdad and elsewhere ;
but it was useless to try to increase the immediate supply, and
improvements in pruning and so forth could only have been intro-
duced slowly by a large staff. It was possible, however, to increase
the area under melons, and this was done. The ration was 2 oz
daily of fruit, either fresh or tinned.

Notwithstanding the success of the Amarah market, the new
purchasing department was averse to starting similar concerns
elsewhere—at Baghdad, I believe, because of the size of the under-
taking, and at other centres, because the position had become
casier, and contracts were preferred.

Transport difficulties were considerably reduced. The troops
were spread out, instead of concentrated in one spot ; while railways
from Baghdad to Samarah, Baqubah and Fallujah, combired with
motor transport, rendered the distribution comparatively ecasy,
especially as each centre became more nearly self-supporting.

Resurts.
The following table gives the quantities in pounds purchasec
and supplied from the larger farms:—

| Line of " Shalkh
Month 1917 lcommunica- ! Forward 1 Bafgl:g]ad Total

| tiom | AR fa.rm A

| !
April w | 640,920 713,720 3,980 nil 1.39%,620
May ) " goad0 | S920R0; 7963 © il 1,800.483
June C ] 160 1p14040 25,065 nil 3,164,146
July - L 106520 | ousee | 18773 | 189 | 4408
August ’ 1,95 600 ' 2,178.640 1 47,000 | 61,893 4241 Iijc'é
September . N 1,942,080 2705, 36U 57.647 | 79.39t 4,"34.31
October . 1526160 | 2,551,640 | | S0y 36 536 -4#_4@3?
November - L0 12440 | 2a70000 1 7886 | 23338 ¢ BoilIM
December L 2,33&,575I 2,556,794 149,769 | 27,139 | 5,70

. i H -
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The rise in the above returns for June mav faul fe taken as
roof of the efficacy of the work in and wronnd Bagleludand on
e upper L. of C., from the sime of the capure i ettt The
wontractors began to deliver our full requirements b Baghdad frow:
sbout May 25th.

The following table shows the relation between the vegetables
sipplied, and the amounts required for the daily ratin of 12 0s
for British and 6 oz. for Indian ranks:—

——

’ Weight re

quired dur. Werght  Bxeew (o
ing the sapy hed, deht g
munth, puatids pulitids
poundy

Approximate ration British

strength on (L) Indian

N B

[ C— . S

September st 88.963 i LTI
October Ist 10038 i |
Yovember 1st 07,783 .

December Ist 124,793 3512

(1) The ration strength is the whole Expeditionary Forco, includiug Medieal, 1. W. T
Lshour corps, followers, et cetera. .

Under conditions such as described, a renewed shortage was
almost inevitable when the force was increased (i ternus of vegetables
required), by nearly 40 per cent. ; but the supply was gaining agiin
on the demand by December, and the shortage was never as bad
a5 it seemed, for two reasons. Kirstly, when massing the figures i
this way, no account can be taken of those troops who, owing to
operations, movements, and so forth, could not be supphed tem
porarily ; but their numbers were sometimes large,  Necondly, the
potatoes and onions tmported from India are not ncluded, 1 have
wot got any figures here, except those showing that in December
785,557 1b. of potatoes and onions (more than half the deficit)
were issued on the lower L. of C. alone, from Bastah to Kut inclusive,

There was another amusing proof that the vegetable position
was prachically secure. In the carly days the averuge jwin 0
delighted if he received a somewhat damaged urnip, or ey i
burnip tops. Towards the end of the time complaiito T b
heard. “ We do not want lady’s fingers, we do pot Lty and
we are tired of brinjals too,” said the army, i eliect why not
glve us cauliflowers or cabbages or peas 27 Or later, W the cold
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weather, “ nothing but turnips "— or beetroot, or lettuce, a5 the
case may be. It was little use explaining that cauliflowers o peas
could not be grown in the hot weather, or that it Wwas necessary t,
concentrate on the higher yielders among the vegetables known t
the Arab,—they simply did not believe you. And personally |
sympathized, 1 never liked hot weather vegetables myself. “

The ultimate test for the results, however, must be sought iy
the scurvy returns, as the principal reason of the ration was its
antiscorbutic effect. This is shown in the table below which com.
pares the numbers of scurvy cases admitted into hospital for the
whole force during the hottest months of 1916 and 1917.

Number of cases | Number of cases
Month 1916 1917
July o 2,465 339
August . 3,385 211
September 2,990 168

During this time the ration strength had approximately doubled,
the proportion of admissions, therefore, had fallen by over 93 per
cent. A proof that the vegetable ration was the chief, though not
the only, means for combating the disease, is that 46 per cent. of the
remaining cases occurred in Basrah, the place most undersupptied.




SOME FACTORS WHICH INFLUENCE THE Y1ELD
OF PADDY IN COMPARATIVE MANURIAL
EXPERIMENTS AT THE MANGANALLUR
AGRICULTURAL STATION.

BY

H. C. SAMPSON, BSc,

Depuly Director of Agrienltuve, V=VII Circles, Madras

Tue Manganallur Agricultural Station is situated in the Tanjore
felta, and is devoted to the study of wet land or swamp paddy.
This crop is grown in fields enclosed by earth * bunds ™ or ridges
to hold in the irrigation water, and the fields are cach about one
are in extent. The soil is a heavy clay, such as one would expect
from deposition of fine silt in standing water. Analyses show that
65 per cent. of the soil consists of clay and fine silt.

The following outlines the method of cultivating the crop.
The sprouted seed is sown in a manured sced-bed. which is prepared
by ploughing under water (puddling) and carefully levelling with «
hoard. Shallow drainage channels are made at intervals across the
sed-bed to drain off superfluous water. When the seedlings are
about 40 days old, they are pulled out and carricd to the field which
has been prepared by puddling and levelling, and here they are
singly planted out at intervals of about 9 inches. Ina few days
these strike fresh root, and subsequent operations sonstst of weeding

* This article was originally intended for the Madras Year Book, but the :
this question of the study of field experiments, not: only in the case of mrat
with paddy. but with practically all field experiments, was of suell iportats © ”i s
gin wider publicity in the Agricultural Journal of Indir/,. and that ””M.Mfl .,’..:p:..r]“;;,:,
reciprocate in giving their oxperience of similar observations iu rhe ot e [
experiments in India. (H. €. 8.)

(139 )
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once, or twice if necessary, and regulating the supply of irrigatiop
water which is maintained at a depth of 3-4 inches. Irrigatioy
continues until about two weeks before harvest, when the \‘x‘iter is
drained out and the field is allowed to dry.

Manurial experiments are-of two types. Those which are
designed to test the effect of a manure on the succeeding crop
;.e., & single application of manure, the results of which ate recorded
in the vields obtained, and the experiment is concluded. In the
other type, the same manure is annually applied to the same plot to
ascertain the cumulative effect of the manure. In this latter case
one has not only to compare the yields obtained in the one year but
also to compare the yields obtained in one year with those obtained
in another.

1f such experiments were absolutely under control, then the
rosults obtained from duplicate or multiple plots under the same
treatment should always agree in any one season, and it is these
factors which cause variation in yield between plots receiving the
same treatment and which are now under discussion.

The first type of experiments, namely, those concluded in one
season, is likely to give much more accurate results, but they give
much more meagre information, and their scope is strictly limited.
Many more factors in this case are under control.

The seed used in the seed-bed is the same. If the seed-bed
is properly prepared, and if scedlings along the margin and the drains
are 1ot used, it is possible to get seedlings all of the same age and
quality. The planting of all the plots can be completed in the same
day. Trrigation and surface drainage are the same. It will, how-
ever, be found that no two plots under the same treatment will
ever give the same yield, and if the experiment were repeated the
following year on the same field, it would be found that the results
obtained would be different from those obtained in the previous
~ year. These differences in yield are due to factors which are beyond
control.

In the first place, it is impossible to get land of even fertility,
and this is more difficult probably in the case of swamp paddy than
with any other crop. ‘When the land is ploughed under water, 8
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geab proportion of the debris' of the previous crop foats to the
grace, and the wind will blow this to one side of the field. 1
gere are regular prevailing winds, then the side of the ield opposite
g direction of this wind is always more fertile. Tn this case the
guth-west monsoon winds ate blowing when the fields are ploughed.
.d the north-east side or corner of the field is always the most
ptile.  Such crop debris is also apt to clog on the plough, and
shere this drops off or is removed, the soil is enriched at that spot.
[z levelling the field the surface soil is drawn from the higher to the
pwer levels of the field, and, when level, such portions which were
miginally lower are inclined to be more fertile. The texture of the
all is also affected by irrigation. Around the water inlet, where
}e flow of water into the field is rapid, much more course soil parti-
des are deposited, while the farther away from the inlet, the less will
i the flow and the finer will be the sediment deposited. Thus.
wen though care has been taken to standardize the field by harvest-
ng the previous crops in small areas, a further error is always
lsble to creep in from the ordinary cultivation aperations in the
feld.

Weeds again are another source of error. If the field is not
wiformly levelled, and the water is not kept to a sufficient depth
o the field, rushes, sedges and other semi-aquatic weeds are hound
{0 spring up wherever the soil is exposed. The debris blown to the
ide of the field also contains large numbers of weed sceds and
Yorsikia coromandaliana may be mentioned as one which is often
toublesome. * Veppam pasai ” (Tam.) [Chara, spp.] is also a very
imoublesome aquatic weed which may greatly check the growth
of the paddy. This is much more likely to affect the unmanured
or check plots, because these are always backward in becomning
stablished, and this weed which requires full sunlight will often
B a hold here, while on the manured plot it may he suppressed.
When onge it has got a firm hold it is very difficult to eradiea’ siud
% it keeps the growth of the crop in cheek, it will material'y ivs <
the yield. Thus the difference in the yield of the mannred }'l rl{r'
Mmanured plot may be much greater on this mw‘/u'.‘nmxt than 1f this
Weed were not present. It may be said that such difiexence should
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be credited to the manure. In ordinary farming it can be, but iy 4,
experiment it must be discounted, because there isno guarantee thy
every field has this weed present. :

The season also may affect the yield of different plots. Hears
raing in the fallow period will cause these lands, which, when dry
have cracked both widely and deeply, to swell and more o s
completely close these cracks. This is disastrous to the succeeding
crop as it stops drainage and soil water movement through the soilr
not only this, but the soil below the surface becomes so compac
that the roots of the crop are unable to use any but the surface soil
The efficiency of the cultivation is greatly decreased and only ;
shallow puddle can be procured. These delta soils though vorn
uniform near the surface vary very considerably in depth. Thos
on this Agricultural Station rest on coarse river sand which may be:
few feet or many yards from the surface. It is obvious therefor
that the deeper the clay alluvium, the more disastrous are th
effects of this check in drainage. In this way even parts of th
samie field may be affected differently. The same result occur
when irrigation water is let into the field and the field is then allowe
to dry. If the water is kept continuously on: the field then the
drainage is not adversely affected. ’

The season may also affect the development of the grain.
It has already been pointed out that the manured erop will often
become established more quickly than the unmanured fields, and
these naturally come into eat sooner. For example, a crop nianured
with superphosphate will invariably come into ear a few days
sooner than a crop which is unmanured. A heavy rain at the
flowering time will affect the setting of the grain, and one piot may
suffer while the other escapes. In the same way a rain at harvest
time may cause one of the crops to shed more than the other.

The question of the crop being laid may afiect the yield. The
straw of these delta paddies is invariably weak, and a panured
crop, especially if manured with nitrogenous manures, may be badly
laid, sometimes even before it has come into ear. Tnmanured
plots on the other hand will often\j'cema.in standing q\ntil cut. 1
crop is laid before the water is drained off the field, some of the
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ain invatiably gets damaged. Even if it is laid after 'l water i
{nined and the weather is dry, much more grain
he operation of harvesting than is the case witl,

To ensure the greatest aceuracy, therefore, it is tecewary ot
wly to multiply the number of plots veceivirg the s rtcu'\nmnt‘
and take the average Tresults, but it is also RUCCSIIY T Fepeat he
aperiment for several seasons and take the average of 1w, This,
powever, would involve a very large area of land. as it is oliyious
fhat & fresh area would have to be selected each vear for eacly e
pent on account of the manurial residue left in the soil.

The magjority of manuriel experiments, Towever, deal with the
amulative effect of manures when annually applied to the same plot.
The type of experiment already discussed, deals enly with the
offect of quick-acting or soluble manures which show their vesults
o the succeeding crop, ard the eauses which allect the vield of
wntinuous experiments on the same land, besides inchuding all
and accentuating many of those already discussed. introduce nany
new factors which affect the vield. During the same season the
wntrol is just the same, but comparing the yields from season
to season, only three factors can be definitely vovtrolled, w7z, the
shape and area of the plots, the quantity of marure applied, and
the actual weighments of grain yield. Straw yields cannot be
twnirolled, as the moisture content varies with the riperess
of the straw and the state of the weather. The sced may be of
the same variety, but it may be of different quality, t.c., gerninative
tnergy and capacity. The seedlings may be of different quality
md age. The season may be early or late. 1§ it is late, the effect
of the manure, especially phosphatic manure. will be more marked.
because lite planting always affects the yield, and the crop hegomes
sstablished sooner and matures sooner when manured with phos-
Phates.. The physical soil conditions, however, vary very mowh
from geason to seasom, and if the drainage is bad and e pud e
shallow, very little effect of manyrial treatment will be s

" Tn the case of many manures, especially bulky ergans piaraees,
these in themselves greatly affer the texture of the soil, and the

cumulative effect in this Tespect is often very marked and apparintly

15 sl during
a .\I‘H‘«‘.H‘gn‘ru})_

xpeti-
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very variable. The effect of other manures applied in conjuuctiy
with such organic manures -also varies greatly. For exumple,
where an organic manure has been able to improve the tex:ire of
the soil, so that the season effects of poor physical drainsus s
counteracted—this may occur if the alluvium is not too thick—
then other manures applied in conjunction with the organic nianure
may show marked increase In yield. If, however, the alluvium i
deep and only the texture of the surface has been improved,
bulky organic manure is, under these anaerobic conditions of cultiva-
tion, liable to turn the soil acid. An acid manure, such as super-
phosphate, would in this case very probably do more harm than
good in that particular plot, while the organic manure itself might
also show a decrease in yield when compared with the check plots.
The residual value of the manure in the duplicate plots would, how-
ever. be very different, and if in the next year the physical conditions
of both plots are good, the yields will vary greatly.

It is thus evident that if plots are merely duplicated, it it
impossible always to draw conclusions merely by studying the
figures of yield. One plot may show an increase, while its duplicate
may show a decrease. The continuance of the experiment over a
number of years will give an average, but it must be remembered
that the cumulative efiect of the manure has also to be taken info
account. The solution of the difficulty seems therefore to be it
multiplying the number of plots under the same treatment and
averaging the results.

Another factor which seems to be an insoluble difficulty in
such permanent experiments is the formation of the plot or unit of
experiment. There are two methods of doing this. Firstly, each
plot may be separated from the next by a permanent earth bund ot
ridge ; and, secondly, each plot can be marked by permanent stones
and separated from the next plot by an unmanured strip. Neither
of these ways is perfect. The objections to the former are:—
(1) It is difficult to get uniform cultivation and levelling. (@ E%}.Ch
plot has to be irrigated and drained separately. (3) The margin
of the plot will invariably show better growth. (4) The ctop ¥
much ere exposed to attack of crabs and caterpillars which the
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pernianent earth bunds will harbour. (5) Unless these hands aro
high. they are very liable to break down during the cultivation SL,.‘ ;““
ad not hold the water in the field. They are eften W,H\;r"m
during heavy rains. If the bunds are high, the “Top is not m:lo,r
wormal conditions, as it is too mueh proteated from the wind, and
the soil from"thc .bu_nds is continually being washed down intu the
feld from which it has again to be lifted in the next season when
the bunds are repaired. High bunds also leak very hadly, asthev
tarbour crabs and ra.ts‘ which riddle these with, thni'{t 1111!1\\ig. ‘

The latter method is preferable on the whole hecause, (1)
ohservation shows that soils, even under these swamp conditions
of cultivation, receive and refain manures as soon as they are applied.
Vitrates are an exception, but these do not come within the scope
of manurial experiments with wet-land paddy. There is therefore
litle, if anything, to be gained in this respect by providing carth
bunds. (2) It is possible to puddle each plot as a separate unit,
it unfortunately it is not possible to level cach plot separately, as
ihe whole field has to be of the samelevel; there is therefore always
4 certain amount of mixing of the surface goil in the plot with the
sirface soil adjacent to it, and the residual value of previous applica-
tions does not entirely remain in the plot to which the manure was
miginally applied. Observation shows that this effect is apparent
in the growing orop to a distance of 5 t0 6 feet from the margin of the
plot. Tt is necessary therefore to leave a non-experimental strip of
atleast this width between plots. (3) As regards itrigation, draiage,
veeding, ete., conditions are aniform for all plots; while the danger
of loss from the insect and other pests is minimized.

What has been written indicates the importance of maintaining
areful obgervation notes of experiments and the danger that lies
in merely judging the results of different plots by the figures of
vields recorded. There arc so many factors which induce errer,
snd which are beyond control, that without such observation : .
tften impossible to draw any deductions of value from i
figures recorded. Much has been written about the syt of
tstiiaating the probable error of an experiment. 1n auy experinent
toncluded in one season this must form the basis of the value ofthe
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results obtained ; but in a continuous experiment conducted gver
several years on the same plots, there are so many factors «hic
alter the original condition of the plots and so many factors which
vary from season to season that, after the first year, the only mctheq
of gauging the value of the yields obtained is by the study of the
growing crop in the field.



EXPERIMENTAL ERROR IN VARIETY TESTS
WITH RICE.

BY

* F. R. PARNELL, B.A.,

Governtnent Econoniee Batanist, Madyas

INTRODUCTION.

ALL work on the fmprovement of crops, whether by the
itroduction of new vatieties or by plant-breeding, requires constant
wompatisons to be made with regard o yield.  Where large numbers
of strains are being grown for compavison any increase in the acou-
ey or rapidity with which undesitables can be rejected results
i a correspondingly increased efficiency in the work. A study
of the experimental error involved in different methods of making
these comparisons is, therefore, of the utnost mportance. sinee the
knowledge obtained makes it possible fo handle. with any required
accuracy, the maximum amount of material for a given set of
eonditions or resources.

During the last ten years, numerous investigators have drawn
attention, ta the importance of experimental error i all types of
amicultural experiments. This has had its effect in hmproving,
very considerably, much of the work th
is still, however, room for improvemenr m
of which accounts are published.

It is not proposed to discuss the
Lists of references will be found in pap
and Batchelor and Reed.? These include wor

e

it i3 being done. There
a good deal of the work

Literature on this suhieet.
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of crops, including fruit trees, under very varying conditions. T,
systems adopted by different workers, for reducing the experi. .ty
error to any required degree, vary very considerably accoriig t,
the type of experiment, e.g., whether manurial or variety tests,
the quality and quantity of land available, the crop under ciperi.
ment, ete.

It is proposed in this paper to refer briefly to experinental
error in general, under Indian conditions, and to give, in some letaj,
the results of work on rice in Madras Presidency.

EXPERIMENTAL ERROR IN INDIA,

The experimental exror of ordinary field-plots has been calculat-
ed by different workers for various types of cultivation in different
countries. Although there is not as much variation as might be
expected for the widely varying conditions involved, it would Le
impossible to apply any one figure to a given set of conditions
without some preliminary investigation.

In order to get some idea of the range of exror for various types
of cultivation in different parts of India, an examination was made
of the results of experiments given in the farm reports of different
provinces. The probable error was worked out from the yields of
duplicate plots as given in these reports. It was very common to
find two distinet series of plots, of obviously different cropping
value, described as original and duplicate respectively. Results
from such separate series were carefully excluded. Apart from
this, the figures employed were not in any way selected but wero
taken at random from any experiments that included a number of
duplicates. ‘

This is the same method as was employed by Wood and Strat-
ton' in the case of results published in England. It should he
noted, however, that the method of calculation employed by thes
authors (l.c., pp. 436-7) is subject to a definite error. For cach
pair of plots they calculate the mean and the difference between
each plot and the mean. These differences, after reducing to percen-
tages of the mean, in order that the results of different experiments

! Wood, T. B., snd Stratton, F. J. M. Journ, Agric. Science, vol. 11T (1910), p. 417
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sy be combined, they then use for the probable error determination
i the same way as they would use difierer.ees from tie nwan of o
jrge number of determinations. In other words, they take difieren-
«s between duplicates as twice the differerce of vre fron: the Hwan,
fow the probable difference between avy two tesults tahern at
undom, such as duplicates, is 4/, times the probable ditierer el
aly one from the mean. It is obvious that, i valeulatu g the
pmbable error from the results of duplicate plots, the difierenie
hetween any pa.ir should be taken as 1/~ times the ditferenee of one
from the mean. Their result for 400 pairs of plots, viz, 12 per
wnt., should, therefore, be multiplied by ., thus giving abuout
§per cent. as the probable error for one plot, or 84 per vent. for the
{ifference between two plots,

Except for this modification, the same “least square ™ method
of caleulating the probable error was applied. The results were
vorked out as the probable error of the difference betwcen tieo plots,
ssit is such differences shat most exporiments are desigeed to show.
s was-to be expected, much variation was fownd when vach set of
experiments Was taken separately. A critical exambation of
the figures, however, showed much about the same 1w g of error
for the different sizes of plots, about 4 to 25 cents, and for ditferent
lcalities. Table I shows the figures obtaived for four of the most
importarit crops, representing widely different types of cultivation.

TapLe L
Probable error of ordinary field-plots in Dl

|

Crop } Nootpun | b

- - . I S ]

Rice .. \ 240 } 130 i

Sorghum ... 166 t 18 %

Cotton ... ) i i 122 1

Wheat 114 i 1tu i
Combined result ... \ T oo ! 150

— ,
The results for the different crops show T IRIET L

varation. The combined figure, 133 per cert. for the probable
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error of the difference between two plots, is not very satislctory
being very much higher than the corrected figure of Wi .4 and,
Stratton already referred to, viz., 84 per cent. for ordinary “Xperi-
ments in England. It must be remembered that this figuuc i gy
average result, and there must be, as indeed the details show thep,
are, many experiments with an error much higher than this.

WORK ON RICE IN MADRAS.

A detatled study of this subject has been made in connexioy
with work on rice in Madras, The probable error has been workeg
out for different sizes and shapes of plots varying from ordinary
field-plots of over one-tenth of an acre down to lines of 20 plants,

Ordinary field-plots.

Under this heading are included such experimental plots,
ordinarily in use on the farms, as have not heen laid down in the
form of sp>cially loag narrow strips. Table II gives detalls for a
number of separate expariments on various farms.

TasLe IL
Probable error of ordinary field-plots of rice in Madras.

Coimbatore ... . Standardization N Bluck 20 plots 150
" v Pattimannu manurials 21 pairs 134
" Age of seedlings 8, 136
Samalkota ‘ Cyanamide manurials 20 ploty 139
" oo | Spacing 22 pairs [
Palur ... ..o | Bulky manuves 72, 113
Manganallur ... | Phosphate manurials 20 ,, 126
" Udu manurials 6 ,, 139
D ane

Combined result r; {_03 pairs) 123

f‘ 40 plots ’/

The results are very uniform with the exception of one exparic
ment, a spacing expsriment at Samalkota, which, for some reason
unknown, is very distinctly more accurate than the others. The
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low sigure for this experiment reduces the coybingd tsult g0 12°3
per cont., though the other results suggest that about 13 pey t‘mlt‘
vould be more representative of ordinary conditions, .

Long narrow field-plots,

Under this heading ate included plots specially Ll dow in
the form of long narrow strips with a view to reducing experinental
anor.  They are large plots such as can be used for the majoricy
of ordinary farm expsriments, and are in quite a different x':m'qur-\'
from the small strips, to be described later, for use wnly iy variely
trials. Table I1I gives data for a number of series of sl Plots, .

Tague 111
Probable error of long narrew field-plots.

‘ s Areain : . Ko of e Probable
Farm { Experiment conta . Dimeusions Pt e
hetwesn {wo
A ‘
Coimbatore .. B.imstgg::dard- About 1()£ Lengthmore thay | 18 80
Manganailor® . Fish 8 ton times Con o
Do, * .. Super 5 breadth o R
Do. * .| Standardiza- b ) x 950 Tk ; st Ny
tion | ‘)
Da. Do. 24 20 22 120 ks, |3 57
j

* For the figures on which these tesults arc bascd I am indebted to Mr. Rampson.

It will be seen that the probable error of these plots is consis-
fently lower than that of the ordinary plots, shown in Table 1L, by a
considerable amount. It is obviously desirable that sush plots
should be adopted more generally where the nature of the experi-
inenf parmits. A large departure from this type would very seldom

b¢ necessary.

Lines and small plots for variety-tests.

In working with transplanted rice it 1s comparatively easy t
obtain & full stand of plants very evenly spaced. Tt was consir v,
therefore, that the method of testing strains by
lines or narrow strips would be particularly useful £ A
Expariments desigaed to test this have been catyid cut durtg
%veral years, and have yielded some interesting results.

ol
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The first experiment was carried out, during two SUczessive
years, on the ordinary experimental area of the Centra, Fam
Coimbatore. The method was to divide a field, planted un}formhi
with one variety, into a number of very small units of Teguiar siyje
and shape. These units were harvested separately and their graiy
stripped by hand and weighed. It was then possible, by varions
combinations of units, to compare the yields of small plots of varipus
sizes and shapes.

In 1913-14 ore field was used, and in 1914-15 the same field again
together with a neighbouring field of about equal area. These
fields were planted very evenly at 9 inches apart each way. In each
case, after removing a number of lines round the outside, a block of
plants was obtained comprising 80 lines with 70 plants in ench.
The unit adopted was a double line 10 plants long, <.e., 20 plants.
The block was divided so as to give 7 columns each contairing 40
units lying side by side.

The probable error was calculated for various combinations
and arrangements of these units, each field being taken separately.
It is not proposed to give the figures in detall but only the mam
results with the figures for the three fields combined. In the tables
that follow the figures representing the size and shape of the plots
indicate the length and breadth, respectively, in plants nine inches
apart each way.

Some results for plots of various sizes and shapes are given
in Table IV, which shows the probable error of the difference between
two plots—(a) adjacent, (b) any two at random—in the same field.

TasLE 1IV.
PROBABLE ERROR BETWEEN TWO
Plot ‘ No. of plots

(a) Adjacent ' (b) Atrandom
10 ¢ 10 - 85 103 168
60 x 2 31 68 120
20 x 10 55 92 72
B x 4 33 64 60
20 X 20 64 85 36
WX 8 ! 40 , 61 30

' i
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The long narrow plots are very distinetly more o curte than
dose that are square or more nearly so. In all vases 1], TR
guh less for adjacent plots than for any two 4 vl Tiiis
jilerence, a8 might be expected, is wush wiore tarked i 1 (o
# the very narrow plots. '

In a repetition series, where several strains ayc wpeated o an
pdexly manner, so a8 to give a regular distribution of ewci over the
rhole area, the relative aceuracies of different types of plut way v
x the same as for comparisons of single plots.

Another pomnt of interest also arises. Ln ordinary pratie: n
s offen necessary to compare together, or with a statdard vaviery,
 large number of strains. It is a matter of impoxtance fo kuow,
or whatever system is adopted, whether the acouracy is afiected
y the number of strains included in one series. Is a repetition
eties of few strains, with the different plots of cach strain compatas
iely near together, more accurate than one in which the plots are
wre scattered, through the inclusion of a large numiber of stralus ?

In oxder to throw some light on these points caleulations of the
nbable error were made for arrangemcints representing repetition
ies of various numbers of strains. Thus for two strains alternate
lots were taken together for the required number of repetitions,
nseven strains every seventh, eto. Table V gives the results of such
petition series for several types of plot,

TapLe V.
% PROBABLE ERROR OF DIFFERENCE BETWFEN TWO
Plat i _

2 straing 7 steaing | 11 strains U8 straing

B - ; [—
i
U 5 33 35 0 42 1
Wxg 5 37‘ 45 o I
halo o 32 55 37 ,
S - 4 | .

Wea . 0 26 25 | 11 s
ey ) 10 19 25 b
e oo o
— | i

With regard to the number of strains in ope sexies, ! |
e :omewhat variable but, on the whole, it appears fr ve
rge number of strairs the probable error s i peas et oply
b & relatively small degree. This, of course, applics oify 1o the
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special conditions of this experiment where the plots wein gy
and each series was confined to one field.

As regards type of plot, the results indicate little inateri,
difference between plots 10 x2, 10 x 4, and 10 x 1G.
difference there is, is in favour of the broader plots. It may Le note
that the figure marked with an asterisk, in the 10 x 4 results :
probably too low. In this case one field, of the three of whic,
the combined results are given, gave a mueh lower figure than th
other two, thus reducing the combined figure. The inference i
that this figure is less reliable than the others, with which it doe
not agree very well, and that it would probably fall into line wit}
them if further trials were made. The same applies fo the figure v
ten repetitions of the same plot and arrangement.

There is obviously no point, so far as accuracy is congerned
in reducing the width of the plot to as little as 2 plants. Anythin,
from 4 to 10 plants wide should be satisfactory for repetition sevies.

A comparison of Tables IV and V shows, on the whole, ver
similar results. Thus single plots 50 plants in length, adjacent
give about the same results as 5 repetitions of plots 10 plants i
length, There is a slight difference as regards width of plot; i
the single long plots the narrowest are slightly more accurate,
whereas in the repeated short plots the variation, which is less dis-
tinct, is in favour of the wider plots.

An attempt was made to employ plots 50 x 2 plants, with
9 inch spacing, in actual practice, but it was a failure as the stand wa:
ruined by an exceptionally bad attack of crabs. It is obvious that
in such small accurately spaced plots a few blanks will materialy
affect the results. Though a very even full stand can generally b
obtained, there is always a fear that crabs may do some damage,
occasional attacks have been experienced both at Coimbator
and in Tanjore. Tt was therefore decided to try rather larger plots
modified 50 as to do away with such accurate spacing, but maintain
ing the long narrow shape.

A preliminary trial was made on the Manganallur Farm ir
Tanjore District. Three widths of plots were used, viz., 5, 10, and &
links ; they were all 120 links in length. Interspaces of one link wert
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i besween the plots, Whlch were planted vight up to tle edwe of the
gerspaces.  No definite spacing was done but the inside of the
job was filled up by ordinary planting at about, 6 ipches « patt. Tl
sults obtained from a number of plots of each widih are shown in
lible VI as the probable error of the difference hetwee
Iots 1n the same field.

1

W ey tieo

Tabie VL
Plots 120 links long.

i
Plot width : % Probable ervor No. of plofs

between two }
i
!
i

e
J6
30

5 links o
10 i
2 ” s

"

Lenin
-1

There was little difference between the three widths, showing
wt this factor might be made very largely a matter of convenience
1th regard to planting, harvesting, area of land available, etc.

Further trials were made, on the Central Farm at Coinbatore,
ith plots 50" x 4’ with 1" interspaces. The planting was roughly
"apart, giving 9 lines to each plot. The spacivg was not done
wurately, by measurement, but 9 lines were planted hetween
rings placed 4" apart, the outside lines touching the strings.  Seven
elds were planted in this way, and the probable error for the differ-
1ce between any two plots in the same field is shown in Table VII.

TasLe VIL

Plots 50" % 4.

!
: i v o, Prohable ceror
Field ‘\ No. of plots " hetwosn two
]

e e

1 64
; 13 5
" "1 1 86

[0
2
3N
35

B
—_

Combined . % s
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The results for the separate fields are as uniform as c.yq ),
expected for such small numbers of plots, and the combine.i fignr
for 90 plots, 65 per cent., may be taken as sufficiently accuryte
such plots at Coimbatore. The combined figure for adjacen ylots -
42 per cent. )

Further results were obtained from actual trials of strains, varie
out on the Paddy Breeding Station, in which plots 50’ x 4 we
employed. Kach strain was repeated twice Ina number of fiells, 1
calculating the probable error the two plots of a strain in the sam
field were taken as duplicates. By working the differences 35
percentages it was possible to combine them into one lot and get
figure for the series as a whole, Table VIII gives the results for
three such series. They agree very closely with those of Table VII,

TasLe VIIL
Plots 50" x 4" wn actual trials.

!
9% Probable error

Series [ Pairs of duplicates ’ between two
i
I 17-18 .., ! 29 62
1V Do. o 49 59
VII, 18-19 .. o 27 69
Combined .. ‘ 105 : 66

It is desirable, where possible, to repeat each strain at least
twice in every field ; a check on the results can then be exercised
by calculating the probable error as above. From the point of
view of aceuracy of the experiment, however, this is not necessary,
but each strain should be repeated the same number of times i any
one field as this avoids the variation in cropping power of different
fields.

The above results for 50’ x 4" plots (Tables VII and VIII) con-
pare very favourably with those for the small regularly spaced plots
of 50 plants in length (Table IV). There are several practical
advantages in favour of the former, and for the present thesc ¢
wide plots have been adopted on the Paddy Breeding Statiou af
Coimbatore. This is a convenient width for one cooly to work

- both in planting and harvesting; strict supervision is easy and
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ge work can be carried on rapidly, an importnd ot where
age numbers of strains are dealt with.

The length employed varies, according to the size of the fivld.
fom. 40’607, the number of repesitions heing adjusted (rordinady
ad varying from about 8 to 12, The area requived for ik i
5 about 5 cents excluding the borders of the fiekl.,  Arv wnde
p bo eight strains are included in one series.

The accuracy of such tests has been worked out in b
4 cases. The probable error of the difference hetween any 1wo
pots was caloulated from the figures for duplicate plots e
wtual experiment, as for Table VIIL This figure was then divided
i 4/n, 1 being the number of repetitions, to get the probable error
i the difference between any two ¢hrains.,  Nix out of seven results
e between 19 per cenb. and 24 per cent., the seventh being 40
pet cent.  All these were on land that had been under observation
or only about two or three years. On thoreughly kuown and
elected land 1t should be possible to work the above systen with 2
pobable error of about 2 per cent.



THE “FRASH ” (TAMARIX ARTICULAT.),

BY
W. ROBERTSON BROWN,

Agricultnial Officer, Nowth-West Frontier Piovince.

In my early school-days, as we sang the * Scottish Blue-hell
1 sometimes envied the “proud Indian,” his * boast of jessamine
howers—the mountain, the valley with all their wild spell.” The
poet’s picture of the rich East was too fascinating—it overshadowed
the blue-bell. I have since learned that envy need not have hushed
a note of the song. The jessamine blooms in the market garden
under the  city wall,” and mingles its heavy-sweet with the odour of
the hazaar. But there are valleys in India that glow and swelter
in ultra-tropical heat, vet which bloom fresh and fair during several
months of the year. A large pars of the Peshawar Districs con-
prises one of those favoured vales. Here, blessed by copious iriga:
tion, the fields are more or less green always, and the landseape
is graced by charming groups and lines of trees. It is in praise of
one of these trees, the ““ ghaz ” of the frontier, that | would write.
Throughout the Panjab it is known as the “frash.” Brandis
calls it Lamariz articulata, and notes that it is found beyond India,
in Afghanistan, Persia, Arabia, and even in North and (lentral
Africa. Some among us who have enthusiastically hunted foE
herbarium specimens may have discovered an ally of the “ fulms'h'
on the coast of England. My introduction to the family was by the
lake at Kew. From Delhi to the Khyber, by the Grand Trunk
Road, and over the yellow plains, or uprising columnar from the
corn-fields, the ““frash” is a familiar tree. (Plate XXVIL) On
this wide atea, when the district officer despairs of establishing the

( 758 )
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Jisham (Dalbergia sissoo), the mulberry, the puplac, 1]
dizyphus jujuba), or even the kikar (Acacia arabica), o hope.
wly plants “frash,” and the good tree tately disappoints him,
o the land wet or ston.y, deep and fertile. or even 4 salt-stricken
pain. The cultivator in the Punjab and the North-West Trontier
Province kllf"vs all about the “frash.” o wnderstands how
popagate i, and no tree is more easily raised, nox is stock of
sy more abundantly to hand. When it is desived to establish o
pomdary line between two villages, or to demarcate holdings,
stout cuttings are planted in sifu during the spring or when tain
flls in August, in the confident knowledge that despite neglect,
these will grow and ultimately win from the camel and the goat,
the grasshopper, the village boy, or the ubiquitous white-ans,

On a fine spring morning the Peshawar valley is beautiful,
fesh and sylvan. The coppiced “ frash” and spreading mulberry
embower the hamlet, sentinel trees stand out in the corn; the roads
md the canals, the streams and water courses are traced i lines
of dark pine-green, with here and there the brighter hue of tender
iew-clad mulberry and shisham. The humble cultivator is the
utist who has made the landscape beautiful. e las silently,
pitiently, of his own free will planted “ frash ”* to shelter his crops
md cattle, to supply beams for his dwelling or fuel for the howe,
10 provide money to marry his children.

The mulberry is the “ Old Apple Trec " of the Pathan boy and
girl, their lealy school of Nature-study; the tree in which they
perched as they watched the ripening sorn, ot under whose coul
dade they played and slumbered. Bub the * frash ™ is the house-
hold’s friend—the “ Codlin ” and “* Short ” when crops fail or the
witle are afflicted, when ready-money is denanded.  Most frequently
the mulborry is self-sown., Like Topsy i jush ‘ri“’“""l." “.“‘{
the family gathered round it as its sheltering arrs extended. ‘l “Mi“
the dwaxf species of the lazy river-flat, the “ frash ” o‘f the ﬁui.d
never a natural seedling in the North-West Fronfir Prnviee,
Every tree has been planted as a cutting. Had it F.Wh B ety
for the cultivator to sow sced and carefully raise seedlings,
these from & nursety, it is probable that the trees of the Peshawar

w o ber

to

or procurc
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valley and a large part of the Punjab would at the present 1y, 4,
confined to the roadsides and canal banks. It is certiii py,
wihout the < frash 7 the fuel supply of North-West India woul] 1,
far more scanty than it is now. During the period of the it 1,
copse-wood has proved a “ mortgage-lifter ” to many l’v'\h:n\'@
cultivators ; the woodman has been busy around the villages sinee
1914, providing fuel for the troops on the frontier.

By the roadside on good land there are trees which are mow
satisfactory than the “ frash.” Admirable as the tree is in the field
or by the village lanes, few will disagree with the writer who vt long
ago stated in the Civil and Military Gozette that the time Liad mm-‘
when. the  frash ”* should go from the city and cantonment. Tree.
that are propagated by cuttings develop a shallow root-svsten
and are blown down more readily than those that are raised fr
seods. The “ frash " is the first tree to fall before the dust-stonm.
Then in these days of whirling motor cars and trains of motor lorries.
the roadside “frash ” becomes dust-laden and unpleasing. It is
no longer suitable for the roadside, it is the cultivator’s tree. it isu
copse-wood.  Grown old, tottering and gaunt, it is picturesque b
hardly a shady roadside tree. Yet the “frash ” can and should he
young and fresh always, for no matter how large its Tmbs nay be.
these soor. break into vigorous growth when they are praned. Fver
the neglected fallen trunk by the wayside mantles in tender purple
and green for several years after it is laid low.

The *frash ” is also useful in some minor ways. The fnui-
grower has found it an excellent wind-break for his orchard. A ver
promising hedge which was grown from cuttings and is less than 2}
years of age 1s shown in the accompanying figure, Sometinies the
bark of the trees is used by the villagers in tanning, and thisis another
reasot why the *“ frash ” should not be planted on public highwat™
especially In tracts where other trees are scarce. A considerabl’
quantity of tuberculate galls from which a dye may he preputel
is borne by the “frash,” and in March and April the village wirls
may be seen collecting these from under the trees.

There are surely few agricultural tracts where the small Jurme
unaided by the State, has made what might have been a bare country”
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e ome of sylvan beauty. But the enltivagor
wllev has done this, and he deserves comme

W H

el Pesliawin
pdation for wis s Jeden

A wind-break of ** frash.” It was grown from cubtings and is less than 2§ years old.

of the * frash,” a copse-wood that is beautiful and wseful.  He has
{one his part in providing a continuous supply of timber that falfil-
lis requirements, and meets a considerable part of the local dennd
for fuel and light beams. In the establishmert of plantations the
expert: sylvieulturist may prefer to use vapidsgrowing **solt woods.”
but 1o tree that is grown from seed will easily displace the ™ frash
in the favour of the North-West Froutier Province cultivator.



NOTE ON AN OUTBREAK OF SURRA AT THE
GOVERNMENT CATTLE FARM, HISSAR,
AND ON CASES TREATED.

BY

R. BRANFORD, MRCV.S,,

Superintendent, Government Cattle Farm, Hissar.

Surra has been the cause of such serious losses in the las
few years that an account of its spread to this tract may not b
without interest.

No casz of the diszas?, so far as ] am aware, had ever heen
diagnosed at Hissar previous to 1917.

The district, with the excepsion of parts of the Sirsa and Fateha-
bad Tahsils through which the Gugger river flows, so far as is knov,
has always been surra-free. No doubt surra-infected camels have
occasionally been imported into the district from the neighbouring
surra-infected areas of Ferozepore and Patiala, but there is mo
record of anything in the shaps of a surra outbreak ever having
occurred, and local camel-owners are not familiar with the disease.

This farm h>s been in chazge of the Civil Veterirary Depart-
ment sirce 1899, and has always maintaired 8 to 12 riding camels,
and since 1902 a considerable number of pony, mule and donkey
ssock. There is no record previous to 1917 of any animal ever
having contracted surra.

Hence there is very little doubt that the outhreak, the subject
of this note, owes its origin to the concentration of camels in Govers
ment Camel Corps at Hissar in 1917.

The 6th Government Camel Corps had its headquarters &
Hissar from January to December 1917, and the 2nd Government
Camel Corps from July to September 1917.

( 762 )
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I do not think, under ordinary conditions, the posting of comel
ups to Hissar, even if heavily infeted with surra, woull huve
grolved much risk to susceptible animals in the peihd
ibut on this occasion not only were the camwels Lewvily infeeted
it surra, but the district was also deluged with altoge: v sy
pins, and. consequently biting flies, capable of transimivtiie sy
ceze also abnormally numerous. ? ‘

The year’s rainfall amounted to 41 inches against an arual
wrmal of 14 inches.

Approximately 11 inches of rain fell within 24 Lours on 21st
ad 22nd. August.

The 6th Government Camel Corps origirally corsisted of camels
fom Hissar District, ard, except for ore troop recruited from Sirsy
Tahsil, was probably surra-free. Cases of surra were dingrosed in
this troop early in the hot weather.

This corps left on field sexvice in Muy, the surra-irfected troop
rmaining at Hissar at the depit. At the end of Jure a portion
of the 2nd Government Camel Corps (4 troops) arrived ot Hissur
from Ferozepore. This corps sirce its irception had always had an
txceedingly bad record as regerds surra. Later other drafts of
tmels arrived at Hissar from other districts, ircluding many swra-
ifected. animals. Biting flies, inchuding Taboridie, were urusnelly
mevalent in August, September and October, ard swra spread
imongst the corps camels with such rapidity that by the erd of
Detober the disease had been diagrosed in almost every arimal.

The camels were located or the borders of the farm, rear an
irea habitually much grazed over by farm mares ard camels. - Ordlers
were given nob to graze farm arimals i this vieinity, and yourg
tock mules and donkeys, which usually go irfo lines in the same
leighbourhogd duru\g the rains, were l((pﬁ away It their wirter
wddocks. These orders, however, as Tegards grazing, were 1of
fectually carried out. The darger area was orly half a il £
¢ Home Farm to which all mares come at night. ard « '
%easions they stampeded there from cther grazitg e Ao
i least on one occasion a farm camel which had sty . catigght
faziug there. It is probable famm avimals visitel !

tourhood ;

ol

Lis area on
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other occasions unknown to me, as it is impossible to get atv.ndyp,
of the class the farm is able to employ to understand the day
susceptible animals run by grazing in a surra-infected arca.
if they did understand it, most of them are too careless and irrespop.
sible to take any trouble to avoid ib. The risk of infectinm .
increased by corps camels occasionally straying and gettivg on 1,
“farm land.

From September on, the farm camels were kept under clog
observation with a view to the detection of surra, but 1t was not tl
2nd October that the disease was definitely diagnosed in any o
them. On that date No. 13 was found to bé aflected.

All the farm camels (8 in number) were immediately sent vt
to a camp in the middle of a dry grazing area some miles from any
other susceptible stock, the affected animal was isolated and
treated. Surra was definitely diagnosed in three more of the camel
as follows :—In No. 14 on October 12th, in Nos. 9 and 12 on Octobe
23rd.

All the camels were in fair condision. No. 13 was fat. Tl
aflected animals were all treated, details of which will he foun
below. The other four camels have remained surra-free up t
the time of writing (February 1919).

The presence of the disease in farn canels caused acute anxict
as t0 other susceptible farm stock.

At that time there were present in the Home Farm 29 ppon
and 34 donkey mares with foals at foot, with one pony filly runur
with them, twenty-four pony mares without foals, 9 mule and +
donkey foals weaned on October 156h (up to October 15th had beer
running with other mares and foals), 100 donkey mares and fillies.
3 Arab mares, 10 to 12 mares in foaling or hospital boxes, 7 donkey
and one horse stallion in boxes. There were also 3 pony mares
2 mule foals, and a donkey colt, in an isolation line about half &
wile from the Home Farm ; the mares had been in the Home Fatm
till the beginning of October.

There were also 182 young stock mules and donkey colts ilf
paddocks about half a mile from the Home Farm, and 11 pony and
25 donkey mares all heavy in foal at Chowni about 2 miles avw.y-
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The IIla]OI'lth of the above annaly were unhiolop voury
stock. SN

The small veterinary staff at my disposal was vers ully o, apied
with outhreaks of rinderpest and hamorrhagic “‘}'I.h;wn:m

faem catitle, in addition to abnormally heavy ordivay |

sl
s pital s
work.

1 was only able to spare one Mman to assish me 1suree-deteo
work.

All the animals in the Home Farn. i the isolution fiosptal.
had temperatures taken morning ard evening duilv. witl 1le X
tion of the 100 donkey mares and fillies which were dealt with ar
alternate days.

Blood from all animals with suspicious temperatures was
examived on. the spot.

Surra was detected in the following widinals on the following
dates :— ] ‘

Pony mare No. 57 on October 16th (nwre had w foal i
foot).

Pony mare No. 73 on October 17th (had foal at font).

Pony mare No. 98 on October I8th (this nare was i the
isolation hospital. She had a foal at foot).

Donkey mare No. 88 on OQctober I8th (had a foal at foot).

Pony mare No. 130 on October 18th (foal had heer weayed
on October 15th).

Donkey mare No. 6 on October I8th (had a foal at foot).

Pony mare No. 74 on. October 27th (foul had Deen weared
on October 15th).

These mares were all in the Home Farm and had all heen grazirg
together up #ill October 15th. Alter detection of the first e
the whole herd wass kept up and stall-fed i lines where they vould
get into cover in the day time to escape bhiting fles. |

During October I was unable tu pay much zst,.trl,:u!vuf" te e
animals in the paddocks and at Chowei, but on Noverbo bl
mare No. 49 ab Chowni was found. to have surra. sy er AT
on the 11th. These mares had been mwoved e Choare hom e
Home Farm on September 10th.
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From November 11th, 1917, up to date (February 1919) no moy
cases of surra have been detected on any animal in this farm.

Of the above cases, pony mare No. 57 and donkey mare Ny 4
were destroyed ; the remaining animals were treated.

Before proceeding to details of treatment which will he foupg
below, the following points seem to me to be of interest.

Period of incubation. In equine surra, I believe, this i
said not to exceed 10 days. The disease was'detected in pony mare
No. 74 on the 27th; the last previous case among animals with
which she was In contact was detected or the 18th. From the
17th onwards mare No. 74 and her companions were kept up and
stall-fed and had shelter from biting flies. It is probable the mare
was infected before the 17th, and as she was free of trypanosomes
between 17th and 27th and the period between paroxysms does
not usually exceed 10 days, it is probable that the disease was
diagnosed in the first paroxysms.

Probably in natural cases the period of incubation may excced
10 days.

Susceptibility of foals. 1 believe there is a superstition among
camel-owners In swra tracts to the effect that young camels
under their mothers are immune to surra. Leese, 1 believe, proved
that age had no effect on the susceptibility of camels to surra, but
in the light of my experience in this outbreak it seems probable that
young stock do naturally escape surra more frequently than ther
parents. Possibly their thick woolly coats may be some protection
against the biting fly.

At all events in the above outbreak no foal contracted the
disease, and all the pony and donkey mares afiected either had
foals under them at the time the disease was detected or had them
weaned from them a day or so before.

Mares Nos. 98, 73 and 88 were treated and their foals accom-
panied them to the isolation hospital, and so remained in confact
with the disease for a long period. Bltmg flies too were numerous
up to the end of October.

Agent of tramsmission. In this outbreak everything points
to a *“ tabanus ” as the agent of transmission. The common biting



OUTBREAR OF SURRA AT HISSAR CATTLE Fapy 767

fes of the district ave Stomoxys, Lyperosia
Tabanide can generally be found near watcr iy t
nins but as a rule is not a common fly.

In 1917, during August, September and Uctober, Talanide wore
umerous ; Stomoxys and Lyperosia were SWaTming every wlere,

At the time surra was diagnosed in pony mare No. 93 sy Wits
with two other pony mares Nos. 80 and 60, her own il another
foal, and one 3-year old donkey colt. No. 60 mare is 4 hght voan,
Stomozys and Lyperosia were 5o numerous that the roan mare ws
literally black with them in the morning awl evening,. Drops of
blood from fly punctures on the animals could be detected at any
tme on any of the animals. These mares and loals 1‘0\11;\inu:l
sveral months with the surra cases under treatment, it none of
them developed surra.

{¢) As an item of interest, in the cases of the above bluod
examinations, Filaria were detected in the blood of orly twa, hoth
pony mares. In one of the mares the worm was only detected oy
one occasion, although her blood was examined dally for two months,

(6) I had fully expected, if the monsoon of 1918 proved heavy,
to experience another outbreak of swra, or at all events to hear of
the disease in the neighbouthood, as the camel corps camels were
amped in close proximity to a much {requented road, and must
have infected many local camels which had to pass right through
the camp to get into Hissar.

As a matter of fact monsoon rains were light, rothing wus heard
of surra in this district in 1918, but the disease is often su chronis in
camels that it is quite probable camels infected in 1917 will be alive
and be a source of danger to the district in 1919.

and Hippoboscide.
he hot weather and

DETAILS OF TREATMENTS.

The following ate details of treatments employed.

The large doses of antimony tartrate used intravenously weie
tied on the recommendation of Lieut. W. A, Poole, [TV,
LAR.0., at the time acting as Camel Specialist. [ underitard large
loses in camels were first tried by Mr. H. E. Cross, when e oflicer
%as ('amel Specialist, with very encouraging results,
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Donkey Mare No. 83 was treated by the arsenic alone 1ot}
after 3 grm. of soamin had been injected subcutaneously 1., dmi\\;
the trypanosomes from the circulation ; beginning with 0'750 ¢py
in bolus, the mare received 2025 grm. of arsenic in 19 days. Tp,:
arsenic was given on alternate days. The last dose was 325 gn,
The mare weighed about 450 1b.  She died of ATSENIC POISOnILY v th,
24th day. There had been no return of trypanosomes to the
girgulation.

Pony Mare No. 74, weight 697 Ib., was treated as above;
beginning with 4 grm. soamin subcutanecusly on October 27th
she teceived 38 grm. of arsenic in 23 days, the last dose being 475
grm.  This mare was for a long time regarded as cured ; by Decen-
ber 7th her weight had increased to 770 Ib.

In April 1918 she was put on to light work ; her tempetatur
was, however, still taken night and morning, and her blood was
examined weekly.

On February 21st, 1918, her morning temperature was 102/6°F.
On the same evening it was down to 101'2°F. At that time her
blood was being examined daily, and there was no sign. of trypan-
somes in the circulation.

Except for that one occasion, the mare’s temperature remainel
normal till July 10th, when her morning temperature was 102°F,
and trypanosomes were found present in the circulation. The
mare was given 300 c.c. of a 1 per cent. solution of antimony tarbrate
intravenously. The dose proved too big and she died on July
11th, 1918.

The mare had visibly lost condition during June.

Pony Mare No. 130 was treated, to commence with, as above
The arsenic in bolus was increased from 1 to.5 grm. in 20 days, hut
trypanosomes appeared once during treatment, and again 3 days
after the treatment was stopped. The treatment was repeated ant
10 doses in 20 days were given, being increased from 4 to 7 g of
arsenic. Trypanosomes reappeared 5 days after treatment. Tt
mare was next treated with soamin subcutaneously, anbimony
tartrate intzavenously, and arsenic by the mouth; 07 gm of
antimony tartrate was the maximum dose of that drug given. The
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jare remained free of trypanosomes for 22 dive e was then
sreated by antimony tartrate alone, and 1?\}(;0i\t'<l~.ll|h o2 e, ol
j por cent. solution intravenously. She venaived free of trvparo
omes for 41 days after the treatment ended.  She was cvert il

artiiony

P(,mp,ed in an attempb to find out the safe dose o
tartrate intravenously.

This mare was in poor condition wien treatiert begar. but
improved. in condition all the time.

She was fat when she died.  er vormal weight was alous
g0 1h ; shortly before her death she weighed sao Th.

Pony Mare No. 49 was treated on the same ees as the above:
Jdoses of argenic in the fizst treatment were rapidly Iereased
from 1 to 5 grmu, but trypavosonwes appeared twice  during
treatment and immediately alter. After combined soamin, arsenic
and. aptimony tartrate the mare only remained 13 days free She
was eventually destroyed. She was i poor congdition when treat-
ment commenced, and weighed 700 th. o Toth November. She
improved in condition, and o the 16th December weighed 824 b,
part of the increase in weight being due to the fact that she was
in foal.

Shortly before she was destroyed she stipped ey foul: she
carried the foal to within one month of the pormal gestation period.

Pony Mare No. 98, to begin with, was treated i the same way
as above cases, and like them received very farge doses of apsenic i
holus (up to 6'5 grm.). This maxe, bu start with, was in fair conde
tion and tended to improve, but avsenio atone had little effeet on the
trypanosomes which appeared in the circulation duripg Lreatment.
{ombined. soamin, arsenic and tartrate emetic (sl doses) gave
ouly slightly better results.

On February 9th treatment with antimony tartrate alope was
begun. 250 c.c. of 1 per cent. solution was mjected i raveron-tv
Tle dose was repeated on February 12th. bl I8th 21st s 00 b

Trypanosomes reappeared. i the cirgulation ar M 1D
On that date 180 c.c. of 1 per cent. solution of 4171 A
wag injected intravenously ; & larger dose Tk beer pre w.!‘ I‘nn, the
iifjection was stopped owing to the mare exhibivieg siygrs of distress.
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On May 19th 400 c.c. of 1 per cent. solution was injected. Sing,
that date the mare has had no rise of temperature, and trypanosomes
have not been detected in the circulation. Her blood was examineq
almost daily up to October 31st, 1918, and two or three times weekly
since. )

A 1abbit was inoculated with 10 c.c. of blood from this mare oy
November 22nd, and has remained healthy to date (February 1919),

The mare weighed 792 1b. on the 10th December, 1917, and
830 1b. on Ist May, 1918.

Pony Mare No. 73, to begin with, was tréated in the same way
as the above. ' '

She received up to 6 grm. of arsenic in bolus. Trypanosomes
reappeared in circulation, 12 days after conclusion of treatment.

Combined soamin, arsenic and antimony tartrate (small doscs)
gave no better results.

Combined prolonged treatment with soamin, arsenic and
antimony tartrate, using larger doses of antimory ftartrate, was
begun on January 18th, and concluded on March 14th. As always
in these cases, soamin was given subcutanecously, arseric by the
mouth, and. artimony tartrate intravenously: Up to 200 c.c. of
1 per cent. solution of antimony tartrate wasinjected intravenously.
The mare remaired free of trypanosomes until May 25th.

On May 25th, 320 c.c. of 1 per cent. solution of antimony
tartrate was injected intravenously. A larger dose was intended, but
the mare’s jugular glands were sore and she was fidgety under marips
lation, and some of the solution got under the skin. A corsiderable
swelling resulted, and the mare was off feed for several days. No
further injections have been made to date. Trypanosomes present
on the 25th May disappeared a few hours after the injection was
made and have not reappeared. The mare’s temperature also has
remained normal, On November 22nd a rabbit was inoculated with
10 ¢.c. of blood from this mare. The rabbit has remaired healthy.

The mare has maintained fair cordition ; on the 9th December,
1917, she weighed 768 1b. and on the 1st May, 1918, 860 Ib.

Pony Mare No. 124 was heavy in foal when treatment begar o1
November 11th. She remained free of trypanosomes for 20 days
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after arsenic alone treatment. The maxim
53 grm.

The mare weighed 684 1b. oy, Novembe
December 9th.

Combined soamin, arsenic, ang ANMANY tayirare
an January 21st and continued til} February 1:31]1. The mare gave
birth to & healthy full-time foal oy March 1811, Duving Mareh,
before ‘the mare foaled, several dosos of soamin (subeutaneonsly)
were given, The mare had plenty of wilk and (1o foal did \\'t‘“,
but trypanosomes reappeated in the mare’s blogd o April 29¢1,

On that date an.injection of 300 6.6 ob 1 per cent. solution
antimony tartrate was made intravenously.

She remained free of trypanosomes till Neptember 29¢1,. 1913,
On that date she was given 4 grm. soamin subcutareously.

Trypanosores disappeared and did yot, reappear till Novemhor
1th;; 4 grm. soamin was again injested.  Trvpanasomes renppeared
on November 2Ist.

5 grm. soamin was given subcutancously.  Trvparosomes have
uot reappeared up to date (February 1919).

* The foal, now 10 months old, has done exceptionally well singe
birth, and is now about the finest male foal of his age on this farmi.

Camel No. 9. Trypanosomes were first found in the cireulagion
on October 24th, 1917. He was treated by combined soamin sub-
cutaneously and arsenic intravenously, as recommended hy the Camel
Specialist’s extant reports. The treatment concluded on Nov. 11k
with 1'5 grm. arsenic intravenously and the camel off hisfeed. The
camel fed again on the 12th, and has rot heen sick or sorry
since up to date (February 1919). On December 10th, 1917, he
weighed 1,208 1b,

His blood and temperature were examined twice weekly till
December 1918, and trypanosomes have never heen detected in the
dirculation since Qctober 24th, 1917,

A rabbit inoculated with 10 c.c. of blood from thix ranel on
November 27th, 1918, has remained healthy. .

Camel No. 12. Trypanosomes were detected in the circulation
on October 23rd, 1917. He was treated in the satie way as camel

i dose of argenjg Was
r Ut and 760 11, on

was hogun



772 AGRICULTURAL JOURNAL OF INDIA [NV

No. 9, and like camel No. 9, 15 grm. of -arsenic intravenou.:v |,
last dose, put him off his feed for one day.

He has never been sick or sorry since. He was kept uny
observation up to December 1918, 10 c.c. of his blood was iy
lated into a rabbit on November 22nd. The rabbit ronwips
healthy.

Camel No. 14. Trypanosomes were detected in his bluod oy
October 12th, 1917. He was treated in the same way as above and
has remained healthy up to date. The rabbit inoculated with his
blood on Noverber 22nd, 1918, also rema.ins'healthy.

Camel No. 13. A Dachi. Trypanosomes were first deteoted
on October 2nd, 1917. The arsenic and soamin treatment was not
successful. Trypanosomes reappeared in the camel blood o
December 9th, 45 days after the first treatment concluded.

The treatment was repeated, using small doses of antimony
tartrate intravenously alternated with the arsenic doses.

Trypanosomes again reappearcd 45 days after treatment
concluded,

On February 14th, 1918, the camel received intravenously
250 c.c. of 1 per cent. solution of antimony tattrate. This dose
was repeated on the following dates:—Fehruary 16th, 18th, 2lst.
26th, March 4th, 8th, 13th and 17th.

Since February 14th, 1918, no trypanosomes have ever heen
detected in the blood of this camel. A rabbit inoculated on
November 22nd remained healthy. The camel was kept under
observation up to February 1919 and will remain under observation
as opportunity permits. i

All the above camels were pub into regular work immediately
after treatment concluded, and on some oceasions worked while
under treatment.

All are now in very good condition.

The Dachi No. 13 was always from the first in fat condition.
She weighed 1,422 lb. on the 10th December, 1917.

All the above cases, except for one month when he was o
leave, have been in the charge of Veterinary Asgistant Ata
Mohammed (now 2nd Farm Overseer on this farm) ; while he wat
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qway they were i my sole charge.  Nearly all the doses 1o equives
yere given in my presence or by mes Fle camels were treated
(g_\'u?pt for the one month) entirely by Veterian Awistant Ata
nohmumed, whose previous experience of the diata il sy it
pder the Camel Specialist came in very useful. )
~ -The above results appear to me to be decidedyv crvmrane.
chile in the light of our present knowledge of surra | hesitate to
Juim definite cures, hasty gondempation of treatimert shonld 1
vk, be deprecated.
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BY

A. K. YEGNANARAYANA IYER, M.A.', F.CS, NDD,
Deputy Director of Agriculture in Mysore.

THE improvement of the milch cattle of India has occupied
considerable attention in recent years, both at the hands of the
departments of agriculture and of the public. It is noteworthy
that, in fact, all ques'tions connected with dairying are receiving
an increasing amount of attention and study, so much so that dairy
husbandry and the problems connected therewith, promise to
become one of the foremost among the various branches of agriul-
tural study in this country. We have already a fair number of
large and well-equipped dairies conducted mostly by the Military
Department, where milk is handled in large quantities, cream and
butter made by up-to-date methods, and even the manufacture of
cheese taken up. There is a goodly amount of business done by
importers of dairy machinery, chiefly of cream separators and butter
churns. We have a Dairy Farmers’ Association in the countiy
conducting a journal devoted to dairying matters, and an examiration
for the National Diploma in Dairying has been instituted which bids
fair to becomea coveted honour among our agricultural graduates.
There is alsoa growing amount of recognition by Government.
for some of the provincial departments of agriculture are heing
strengthened by the appointment of specialists in animal husbandry-
Recently, too, His Excellency Lord Willingdon gave a strorg impetus
to the industry by himself setting an example to the landed

* A paper read at the Sixth Indian Science Congress, Bombey, January 1919
{( 714 )
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sfistocracy of India, m the matter not only of keepit o i, orade
Biry herds on their home farms but also of I»uihh:w o sk o
jond by steady improvement. ?

The industry indeed is in such a backward conduion and the
wed for improvement so great and wrgent tlat we reqnine all tis
and a great deal more of public attention bestowed on 1y subjeat.
The problem of milk supply in cities is becoming every day more
wute, while even in parts of the country noted for their Jany
roducts, milk, butter and ghee are becoming scavee and hugh Prived,
ud such as is available is often foully and shamefully wluliorated.
fore milk and wholesome milk has to be produced at Prices not su
igh as to make it beyond the reach of all but the well-to-do elasses
ipeople. The prices of dairy cattle and of feeds and fodders hive
pue up, and it seems to be admitted on all hands that the city
liryman is by no means a prosperous individual ~vftentinies hope-
esly in debt, and at best only making a hand-to-mouth existence.

The problem has heen studied by many people, and various
reommendations such as may be suited to different local conditions
mde. The most important among such recommendations are,
frstly, the production of milk not in the cities themselves but on
gecial farms, or as part of general farming, out in the country
ad the transport of the milk to the city for sale, & measure much the
sme as one finds in Kuropean and American cities and requiring
quick transport, the organization of wholesale depits, refrigerating
imangements, and so on. This indeed is hound to come, for it is,
Iventure to think, one of those changes which are hrought about
utomatically by the growth of cities of the modern type. The
#eond recommendation is the improvement of the milking quality
if the animals themselves, .e., the hrceding of a superior type of
ulkanimal. The importance of this reconunendation is too obvious
" be emphasized, for the average Indian vow or huffalo seldomn
felds millk enough to pay for its keep. 7

A surer means of Lifting the industry out of its presuidt wiatis-
factory condition than this one of breeding a superior type of un inal
ot be thought of. When, however, we ¢ome to droide as to the

#thod by which we have to attain this end, we are faced with
0

up such o
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several difficulties. Shall we confine ourselves in. this matter to the
indigenous Indian breeds selecting the best among them, and -.tiy
the process of selection and weeding out until we get together u 1y,
considerably superior to the general bulk? There is 10 oyl
much to be said for this method. Speaking of vur own Myso
cattle, it is not uncommon to find cows yielding rearly {00 |
of milk in a lactation period, and if this is & measure of the iniprove.
ment possible in a general herd, it will be no small achicvemen
if we can breed by selection alone such a type. There is again the
further advantage of suitability of the breeds to their tract, for the
are native to it ; and, furthermore, there isthe certairty of a B dsou
price for male calves, for these grow into a much-prized tvpe o
draft bulls. The method is however very slow, as it will tak
several generations of cattle to raise the level of even a picke
herd. Shall we then adopt the method of crossing the local cow
with English or Australian sires of reputed milking breeds ¢ Tl
production of animals with considerably increased milking capaci
by this method is exceedingly quick, for the very first generation ¢
the cross-bred cows shows the improvement very strikingly indee
Tt is this somewhat tepting prospect of being able to gollect togethe
within a period of, say, some three to five years a herd - with t}
high milking quality we desire so much that constitutes the mezit
this method. One has only to keep a good British or Australia
sire —as & matter of fact the Ayrshire seems to be the one mue
thought of for this country—in a herd of local cows, and wait U
short period of three to five years when the offspring born of thes
two breeds grow and become milkers themselves.

The improvement in the milking quality of the offsprirg ov
that of their pure bred country mothers is really remarkable. &
may be within the experience of all who may have compared th
milk yields of such animals, so much so that it would seem indec
that the cross-bred cows would solve the problem of the milk supp!
in cities, at any rate, as far as the production of milk 1s convent
Shall we take it then that those of us who have charge of hreedin
stations for dairy cattle should concentrate our efforts in this patt
cular line of breeding in preference to grading up indigenouws tl
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by selection through several years ¢ This I reed b tiv o
is 2 most important matter to decide. for it invohves e hrealipe
of the type of Indian cattle and the introduction g 1l v.-m.n;
of w mixture of types, a measure which can cettainly ot e devided
wpon except with the fullest knowledge of tle cowsequerces, |
make this the justification for my ventwring to make a fow abserva.
fions in regard to the limitations und difficulties of this method of
lreeding. L do not refer to the comparatively greater susceptibiliy
of these cross-bred cattle to the cattle epidemics of ndia, t]mugix
that itself is a serious matter ; for it may be expected that in the
aross-bred hexds kept,by professional dairy farmmers. the pecessary
precautions against these epidenues, such as iroculation. .\'vgrug;muh
and so on, will be attended to promptly.

I should like to invite your attention to a diflerent aspect

ntoou!

of the subject, v2z., the risk of disappointment i cortain precautions
ate not taken, and the production. of what 1 may call cross-hred
siruh cattle which partake of the good qualities of neither breed
and perhaps combine the bad qualities of both. s striking fact
that the cross-bred offspring of the first generation mvaribly possess
the -good milking qualities of the breed to which the foreign sire
belongs. Does this justify us in inferving that the mitkivg quality
hehaves as a ** dominant ” in the Mendelian serse £ Fam aware
that when we come to a character like the milking quality. which is
the resultant of a number of factors in the constitutivn ol aranimal
and try to apply the principles of Mendedism to the manver of s
fransmission, we are treading wpon thin ice. But these principles
have been applied in the plant kingdont to several qualities of
economic value, themselves the resultant of nany
4o not know if in regard to cattle, others Juve not sought to “ﬂ!lh’
these principles to this very characteristic, riz.. the mi?ki'v;; <1H4t|'f}_'-
I we are justified in considering this quality as o ‘\[m\.fl.vhul-. e
mnt,” certain interesting conclusions follow which e guide
o how best we can take advantage of the method or the e b,
and how we can avoid disappointment on the other. ‘
Thus it ought to follow that (1) it we mate th I“"‘."I""‘"] ”"v.”’
and one of the first generation cross-bred wows, all U offspring will

factors, and |
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possess the dominant characteristic and will therefore 1, g00d
milkers ; (2) if however we mate the first generation crc .1y
cow with first generafion cross-bred bull, we ought to ges i, the
progeny good milkers and bad in the proportion of § t, ;.

25 per cent. of thetotal must be, so far as the milking .. ity i
considered, just as poor as the original country cow from whid y,
started. Al of them cannot be equally good by virtue of their being
equal as regards the blood of the original foreign parent contained by
them, but this 25 per cent. will be inferior to the Temainder :(3)
ifagain wemate a bull of the first generatlon 6ross With a country
cow, that is to say, if instead of using’ a pure-bred foreign sire we
use a first generation cross-bred bull as sire, in the herd we ough
to get In the offspring good and bad milkers in the proportion of 1 to
1, that is, 50 per cent. of the total consist of poor mitkers. o the
proportion in this ease is still further reduced. That is to say,
although on account of the fact that the progeny in each case is alike
as regards the degree of foreign blood in them, and breeders would
say that they should consequently possess the milking ot other
quality in an equal measure, yet if our theory is correct, a large
number cannot possess that quality. On these considerations i
follows that except where we use a pure-bred foreign sive, whetherit
be on the pure local cow or on the first generation cross, in all other
cases it will be somewhat of a toss-upas to what kind of animal we
shall be getting, for, as stated above, we get both good and bad
milkers. It is to this uncertainty or diminished chance of producing
good animals, except where the above-mentioned precaution of using
only a pure-bred sire is adopted, that I wish to invite your attention.
T have come across many instances where cows evidently with foreigs
blood in them, as may be inferred from the suppressed hump and the
broken coat colour, have proved no better than the local cows 1
their milking quality. Disappointments like this will increase.ify
as it once came under my notice, professional kecpers of breeding
bulls in and about the city try to meet the demand for 2
foreign sire by keeping only a half-bred bull instead of a pu?
bred, because a half-bred bull is the only one they can afford
to buy.
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‘There is then again the question of the buii-cilves ut this mix
progeny- In the case of pure bred loval canle. s ia "‘:\1;1?1\ed
s concerned, one of the chief sources of veady money u; ;1‘\\\ ~f‘~3‘.=01‘n
s js male calves, and with the city daityimon “;",m\,,d“r; l.m\
“Ysom the hope of obtaining a bull-ealf from the eows ?\ ﬂu‘,’ l:‘lllr\
nducernent t0 keep a cow which, so far as her mitk vieldis P
pay be t00 PooT to pay for her feed.  The more nearly the mu_(,‘,ﬁ
sonforms to the popular taste inthe matter of colonr, phvsical contig-
umtion and other characters, the higher the priee it letehes, '1‘1:S
sonly as I said in the case of the pure local breeds of cattle. ln
rgard bo bull-calves of cross-bred cattle, Just ab present at leash, no
huyer of draft cattle would as much as look at thew. [f they do
ind a sale, they fetch only the price of scrub vattle. The absewe
o the hump and the somewhat strange build of the frame and the
hroken colour and other foatures do nob attract buyers. Popular
belief may be wrong. These heavy and long botied oross-bred bulls
nay be powerful animals, hatdy as the local ones, and suited to the
weds of the ryob. [nfacta few cross-bred bullocks may be veca-
sonally seen even in the countryside ; while in cities, such bullock
\ams aTe frequently seen hauling heavy loads. It is, however,
masonable bo expect that these beasts cannob be as hardy as the
lal breeds of bulloeks, nor so capable of withstanding cattle diseases
sther, and in the hands of the ryot out in the villages the matter of
nooulation against diseascs or segregation cannot be thought of.
It is, however, different with the cross-bred cows, for they ate likely
1o be located in special dairy farms and looked after properly.
It is this question then of the disposal of ull-calves, i a country
vhera the slaughter of cattle except those which are anfit to live 1
wnsidered & horrible sin, that has cooled the enthusiasm of many
" lairy expert keen on the subject of oross-hroeding.

Tastly is the fate of the sornb progeny of the cruss-hrvd‘; e
lave seen that except In the cases where only the puze-brud sire 8
wi, the offspring of aross-bred cattle eanuob he all goord mtkers.
The 1more we use other than pure-bred gires, the ninme kb Lhw
eertain catble thrown ot both bulls and oW, the bulls possessing
tone of the characteristics prized bY buyers of draft vattle and the
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cows useless as milkers, and both being equally at a disadvar 1ge 4
against pure country cattle in their susceptibility to cattle gz
The only method of restricting the chances of such undesiralit: caryl,
is to arrange that cross-bred bull-calves are castrated at the 1. eding
farms before the age when they can be of use as sires, jus us w:
have been recommending for years past in the case of the und <,
male calves of the village cattle themselves.

The popularity of the cross-bred cow as a dairy animal is .
questioned and is steadily increasing. In a census I took sowe vears
ago of the dairy cattle of Bangalore this was §trikingly brouglt aut.
The only reason limiting their more extended use is the loss they
imply in their begetting bull-calves of practically no value. Th
fact that lately some among even the cross-bred cows have provec
disappointing as milkers is further operating against their popularity
and I believe it is due to the indiscriminate use of cross-hred sire
instead of the pure-bred ones. The fact thatiin their outward appear
ance these cross-bred bulls resemble closely their pure-bred parent
while their potency for mischief is not so apparent, 1s the cause o
this mistake.

Probably we shall have to look to the cross-bred cow in thi
country more and more for the solution of the problem of the mik
supply to cities, and 1 venture to think that the precaution of usig
a pure-bred bull either to meet the need of city cow-keepers or for
the use of special dairy farms in the country, will minimize the risks
and disappointments attendant upon the resort to this method of
breeding cows for the milk trade of the country.



NOTE ON LAND DRAINAGE IN iRRL: a7
TRACTS OF THE BOMBAY DECCAN -

RY

CLCLINGLIS. BAL,

Ex-cutive Eungineer. Speeid Tritgation Distvict. Pooa

Just as the conditions which determine irigation practice
 the Bombay Deccan. differ in almost every essential Irom those
Hich detexmine irrigation practice in Northern Tndin. so the prob-
m which confronts us with reference to land drainage differs in
lnost every essential. '

Just as an irrigation engineer when he comes to the Decen
asto untearn or forget a lot he hitherto looked on as the A B €
firigation practice, so the officer in charge of dramage and reclama-
ion, can make little headway until he realizes that the prablen to be
ved is essentially different from what has Deen usually met with
kewhere.

In Northern India, I understand that —

(1) the salt pre-existed the canals;

(2) sodinm earbonate gives most trouble ;

(3) the soil is homogeneous; and

(4) the groundfall small.

In the Deccan—

(1) the damage may be said to be entirely due to the apening
of canals;

(2) sodium carbonate is almost entirely absent.
sulphate and, to a less extent, chlotide heine o rrat
excess;

e ——— —

wondining

& papor read at tho Sisth Tndian Science Congress, by, Junnary 1919

( 781 )
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(3) the soils, subsoils and substrata vary excessively gng
abruptly; and -
(4) the groundfall is very great (of the order of 1 in 150)

Tn the Deccan we are mainly concerned with six quite distine
types of surface soils and six distinct types of substrata, and thes
vary enormously in thickness, the change frequently beig very
abrupt.

From what I have said two points will be clear—

(1) that the conditions are excessively complicated ; and
(2) that the problem is mainly one of ‘preventive drainage

1 do not propose to go into detail as to the difficulties met win,
and overcome, or the successive steps which led us tothe conclusions
arrived at, but will merely state broad facts.

As to whether some of the substrata are of colluvial or resiqul
origin is still uncertain ; but fortunately we can ignore this pount
for the moment.

Fach ofweurerp (see Cross Section) may belooked on as a valley
once denuded of soil—and very much like any existing Decca
valley near the hills —which has been filled up with colluvial sil
There are five distinet types of strata :—

(1) Soil—impermeable when wet, but which cracks when
'(2) Subsoil (upper)—(i) impermeable.
3) Subsoil (lower)—(ii) moderately permeable.
4) Substratum—very permeable and sometimes fissured.
(5) TWissured rock—slightly to very permeable.

Near the tidges there is a very thin layer of red soil overlyig
disintegrating trap rock—locally called murum from which i is
derived. This murum stratum may be of considerable depth near
the ridges and is excessively permeable. As we go down the sides
of the ridges, we find that the surface soil gets gradua.ll) deeper
both in colour and thickness, and when the murum becomes about
4 feet below the surface, & subsoil of yellowish red colour, ! locally
called chopan, intervenes. At or near this point the permeable mri™
stratum ususlly dips sharply, with a consequent increase in the
depth of the subsoil stratum. When this occurs we usually find

— — —
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that the subsoil is divided info an upper impermealilo
Jower slightly to moderately permeable laver. and the
able top substratum changes to lime Laakur. which towands the
pottom of the valley changes to massive Junfr locally ealled

laver, and a
Lard perne-

M.

We see ‘then that we have three distinct lavers of ]’“l‘lnv;\.hﬁil\'.
an almost impermeable upper layer of soil and subsoil. a slight Iy fo
moderately permeable subsoil, and & very permealle hard subst ra-
tuny, the latter very often being fissured.  Beaving i mind the steep
fall, it will be realized'that, with such strata lavee quantities of water
will pass, through the highly permeable layer and under the inperie-
able surface layer, into the valleys, and will pass througl into any
deep river or nale which cuts the permeable luyer. On the other
hand, if the permeable layer is not cut, or if it is of insulicient. thick-
ness to get rid of the accumulated water, artestan conditions will
atise, the water being imprisoned under the impermeable surface
layer.

. This is exactly what we find in practice in our salt aveas; and
the salt is due to evaporation making a balance between water
entering the subsoil, and the quantity that the natural drainage
can get Tid of. The amount that cannot drain away is in fact forced
through the comparatively impermeable top layer until evaporation
balances the excess.

As a rule, when we bore a hole in a salt arca we do not find
subsoil water near the surface. This is most marked. If, however,
a pit is left for a couple of days, it will be found to contain water
which has oozed in from the sides and bottom. This is because, as a
general rule, we do not pierce the moderately permeable lower sub-
soil stratum till a depth of 5 to 10 feet is reached. At this level
there is a sudden change, so that when the Jower stratum i3 reached,
water rushes in through the bottom of the bore hole with a hissing
noise, ‘and rises rapidly to neax the surface, sometimes cver ponring
out at the surface. This level we call the level of  dinst strong
fiow,”

When we first started this work one of our diticuilies was to
ascertain the Permeability of soils and subsuils. Laboratory
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experiments were obviously unreliable even for soils, and werr .y
useless for substrata. It was not until Mr, Thiselton-Dyer put 1. ¢,
to the ‘ post hole auger * which made it possible to bore holes 1. viqly
into the subsoil, that the idea of measuring permeability by th m.e
of recuperation of subsoil water entered my mind. It is obvi.asly
the most perfect and simplest method to adopt, for the permeamlit.\'
of the stratum is measured in sifu. '
The coefficient of recuperation is measured by the formula : .
K 1 y H
AT %10
where K =Coefficient.
T = Time in hours.
H =Full head of depression.
h = Head of depression after T hours.
A = Area of bore hole (which goes out in our case as it is
constant).

Having obtained the level of first strong flow, and the permeal-
lity of each pit by a recuperation. test, it might be thought we had
only to place our drains along a line of high coefficients and at first
strong flow level to effect full drainage. Unforbunately this is rof
the case as is exemplified in one part of the Baramati experimental
area. There, a drain placed along a line of high coefficients and at
first strong flow level, has had a most disappointing effect, water
standing 4 feet higher than the drain at a distance of only 20 feet.
Our drain has in fact merely drained off the local water, and has
had practically no effect on the deep subsoil pressure which appears
to be mainly developed along fissutes.

This is a very extreme case, in what was the worst affected
area on the whole Nira Left Bank Canal ; but many of the worst
areas are modifications of this extreme type. In this area we have
struck one fissure which gives a discharge of } cusec, which is more
than the discharge of all the drains, which total nearly a mile m
length, put together.

In many cases, however, high coefficients are an excellent guide
and almost always give valuable information, but they have net
provided a full simple solution for all cases. In other words, it isne
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iways sufficient merely to trace local permieable strata s we myst
also trace the natural deep subsoil flow hefore )
frainage fully effective at a minimuny cosr

The fact that we have to deal with o pressure s what has to be
graxped, and is what makes the problem so verv diticul;

You cannot skim off the top water soto speak for the pressure
il remains, transmitted through the permeable Taver
lepth and very probably through local fissures. Fur tlis veason
ietereepting drains have heen a complete failure. the subsoil water
level and pressure ris:mg abruptly immediately below the drain,
This is because we have only cut through & moderately permealile
wpper layer, in which the pressure is mevelv diftused. It i, in fact.,
o a parallel with trying to reduce the pressure i o water naie hy

we can hope to make

aloagreat,

vpening @ tap in a house.  Unless vouw can strike the wain, or at
least submain, you cannot appreciably affect the pressure. Avather
alternative would be to oper hurdreds of taps, i.e.. to open numerous
small draing, but in land drainage this would he excessively coxtly
and eanrot compare with finding the wany vatural diainage, if
that be possible. :

Our first work, therefore, consists in opering oub the natural
deep drainages, or the original nelas of the denuded valley.

Recommendations have been made from timie to time to reopen
the existing nalzs which have silted since the canal was opened,
and where the original nalas and depressions were along the natural
drainage lines this is what must be done. What we have found.
however, is that the nalas very frequently do not follow the ratursl
drainages, and that the depressions or subsidiary sulas seldom do.
They are, in fact, nothing more than secondary superfivial drainages.
Besides, where they do follow the natural drainage little danuge has
vecurred,  Where the damage oceurs is where the natural drainage
line has been filled up with silt, and a new surfuce drain feanng
10 relation to the natural drainage has been superficially s d,

In the canal area, many of these drainages have heer oprned
bysthe irrigators¥along the line atzwhu:}} snrith f“!“‘ ""J"“} thl
iripermeable subsoil layer (i.e., ab the&‘pmm‘m. \.\hluh the subsol
witer finds an easy outlet before becoming unpmuncd under the
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deep chopan layer), while many of the partly silted natural dr., hages
have been completely blocked by banks and levelling.  Whe-.,
has been done the land is rapidly ruined, and the energy and ; oney
expended worse than wasted.

In other places the superficial trenches so far from acting as
draing merely collect water, and at lower levels they act as supply
channels adding to the damage instead of reducing it.

The main work to be done, therefore, is to trace the deep natur)
drainages, and open them out where possible. Where on accouy
of the permeable layer being at a very great idepth, as 13 frequently
the case in the Godavari valley, all perennial irrigation must I
stopped and the canal lined.

Subsidiary drainage will be comparatively simple, though costly
and this again will have to follow the natural subsidiary drainages

Where the permeable layer is at such a depth that a drain reach
ing down to it is out of the question, much can still be done In
driving down bore holes into this stratum, when the water rise
under pressure and can be carried away by a comparatively shalloy
pipe drain at about 6 feet. The main difficulty about this is tha
the greater the depth, the greater the cost of tracing the natura
drainage.

Where free drainage is prevented, and water rises to within :
to 4 feet of the surface, damage is likely to occur. The seriousness o
conditions will, therefore, be realized when it is stated that at leas
two-thirds of the area suitable for sugarcane in the Nira Left Bail
Canal perennial section has water within this dangerous limit
and in many cases salt is merely kept down by constant heav)
irrigation. .



THE PREVENTION OF SOIL EROSION ON TEA
ESTATES IN SOUTHERN INDIA+

BY

RUDOLPIL D, ANSTEAD, M. 3.

Deputy Directnr of Agricultire, Planting Disteits, Madias.,

At the meeting of the Board of Agriculture in India hell at
Pusa in 1916, the subject of soil erosion was discussed, and it was
iesolved to bring to the notice of planters the fact that the serions
losses due to soil erosion in the planting districts, which have taken
place in the past, are to a large extent preventible.!

Dr. Hope, of the Indian Tea Association. has published an
interesting account of the methods adopted in Java. by nieans of
terraces, to prevent loss of valuable top soil in the tea districts.?
Here, however, the terracing is done on new land when it is opened
and before the tea is planted. The problem presented on many
estates in South India is how to stop soil erasion in old established
ica, and a good deal of work has been donc in several districts
during the last few years with the object of solving this problem
in & practical and economic manner.

Two methods have been adopted with sucoess. The firsb is u
nodification of the terracing work done in Java. At the time of
pruning, trenches are opened along the confours of the slopes at
intervals of four or five rows of tea bushes. These trenches ate
put in with a road tracer and made 18 inches to 2 feet decp, wd In

* A paper read at the Sixth Indian Science Congress, Bumbay, Jameuy _l‘.ll'.l ‘ ’
! Proceedings of the Bowrd of Agriculture in India held al Do S Feb 1016, and
[dlowing days, p. 34.
* Loe, cit, p. 75
( 187 )
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them the tea prurings are buried, the upper layer of prunii... 1, .
packed so that the butts project from the ground level ., y,
trench is filled up some 6 or 8 inches. The soil in the inte: vepjp,
rows of tea is then forked and manured, if necessary, ard i s,
cases a green dressing crop is sown on it. The fence of iy,
prunings serves to catch any soil which is washed down frow, iy,
and retain it. Unfortunately the tea has in nearly all cases hey,
planted in such a way that the lines run up and down tiw i
and not along the contours, but it is possible to arrarge for |,
estate work, plucking ard. weedirg, to be done along the contour.
¢ nd this gradually helps to form natural terrfa.ces where the prurings
have been buried. At the next pruning season, some three or oy
years later in our case, the terraces are repaired ard improved.
and new ones made in the same way. This method has hee
found to stop soil erosion to a very marked extent, and it is
coming much into favour on moderately steep slopes.

The second method used is to abandon forking and clean weediry
on very steep slopes, and to keep the soil covered all the time by
some selected weed. This method of dealing with steep s'upes has
of course met with a great deal of opposition from the clean weedivy
school ; but in Southern India at any rate, I am happy to say. the
fetish of clean weeding is rapidly becoming obsolete. The choice
of evils lying between keeping a cover of weeds on steep slopes an
allowing them to be washed by the heavy monsoon rains is largely
in favour of the weeds. The utmost harm that the weeds car do is
to absorb moisture in the dry weather from which the tea suffersa
little, but this cannot compare with the harm done by the constar
loss of valuable top soil, which goes on from slopes kept clear and
forked. Any plant food which the weeds take up from the sol ¢
ultimately reburned to it again as the weeds rot dowr, and returre!
in an available form, while if the weeds are leguminous there i 4
steady accumulation of nitrogen.

It is sometimes thought that forking prevents soil erosior:
but this is far from being the case. In the process a gonsiderable
quantity of soil rolls down the slopes on to the roads, however ¢
fully the work may be done, and much of this is carried away by
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e first heavy rains.  Experiments cavvied out i Covloy Showed
(hat the erosion from a forked surface was wore 1l e \‘nvnlx-k
sul‘f&b@e kept clean-weeded. The loss of soil frong (-11;; l \\un“ ?“i“l
ﬁmhwe during a certain tinme was 814 1., while tha 1!«:!\\ i \§|1|\\‘} :"
suface in the same time which had veccive! o
was 1,393 1h.

The method adopted is to establish sone posiniin woed

il \.'!.1\;‘ deep forking

hy means of selective weeding  that is tusay. the weedivy vorlies
are taught to leave the particular weed choser amd oo M
others by bard. In ::h.is way o cover of & particular st is soon
established on the stegp slopes, and. this 1s kept (<o edl the vine.
the wbmost that is dove to it 13 to sickle it avd elear it our from
sound the bases of the tea bushes.  In this way sall erosior bas been
almost entirely preverted ever on the steepest of harks ard o the
heavy rains the run-off is clear instead of heirg lader with sl
loreover, the weeds accumulate humus avdadd by thewr deconpos:
tion a valuable surface laver to the soil which is retaived.

A number of weeds ave being used for the purpose. The wleal
plant is a leguminous ore, which will aecumulate pitroger. a plart
which does pot either alimb into the tea bushes. or make too thick
¢ mat on the ground, and ore which grows oply a few irches high,
Such a plant is hard to find, and the ore whicl most pearly matehes
the ideal is Cassia mimosoides, L. This plant, at elevat ons ol L6000
feet and over, has a short habit of growtl, Brapehivg ard spreadiog
witt at the base. Its feathery semi-sensitive foliage allows the rain
and sun to reach the soil, while at the same {ine protectipg it frow
erosion. It is fairly easily established and it seeds freely. Ov
many estates it forms a thick cover and i heep fourd o most
nseful greer dressing and soil preserver.

Arother legumirous weed of which wse has heen
clover-lihe habit

“f" i< 1ot lmu_r

made 13

Parochetus communis, Hamil., a plant with a
hut it is pot easy to establish over big areas and 1ts
it flies down to the creeping rhizome ip the hot weather
When a suitable legumirous plant eannot hie fons
established; advantage is taken of the preserce of ather weerds
these are encouraged and established.  Amorg these iy be

o rasily
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mentioned Ozalis corniculala, L., which is very easily establish..] and
which forms a dense short cover easily controlled. Many hurlreg,
of acres of steep land are now under this weed, and the tea has leciy.
edly benefited and the soil erosion under Owalis is practicallv
No harm whatever has been done to the tea; yields have been‘mzzin-
tained and in fact have increased, and in the hot weather the eficct
ou the tea is very slight. '

Any weed has been considered better than none at all on steey,
slopes, and when the above-mentioned cannot be established, us:
has been made of the following plants, either by themselves o
mixed : Cotula australis, Hork. ; Cardamtine firsuta, L.; Galinsog
parviflora, Cav. ; and Laurenberghia kirsule, W. & A.

The intelligent use of weeds has gone far to overcome a fony
of soil erosion which has in the past caused a great loss of soil and
done a lot of damage in some parts of the tea districts of Travancore.
Here the land is very steep and the soil is of such a loose texture
that in the dry weather the angle of 1epose may be exceeded, anil
at the least touch the top soil comes sliding down. Wind even
sets it moving and the plucking coolies passing through the fields
send the soil tumbling down the slopes on to the roads. The loss of
surface soil in such places has been enormous and very rapid, and the
ridges are in some places almost entirely denuded of surfage soll

On, such soils the maintenange of a permanent erop of selected
weeds baggone far to stop thisloss and solve the soil erosion problem,
which has always been vecogrized by the planters as a sexious al
important one.









FURTHER EXPERIMENTS AND IMPROVEMENTS
IN THE METHOD OF PLANTING SUGAR-
CANE AND FURTHER STUDY OF
THE PUSITION OF SEED IN
THE GROUND WHILE
PLANTING. *

M. L. KULKARNI,

Acting Deputy Divector of Agricadture. Southere Division. Bombay Picsidiuey

As promised in the concluding portion of my prelimiry
paper,! read at the last meeting of this Congress held at Ludwre, an
the single eye-bud method of planting sugarcare with the eye-bud
placed upwards, I give to-day the results of outturn as obtained
by that method, and compare them with other improved methods.
As stated in last year’s paper, the comparative experiments were
tried on the Dharwar Farm which is not quite a typical place for
sugarcane. Here, owing to the peculiar conditions of soil at water,
the Brix reading of the cane never went above 14 per cent. in
the different methods of cultivation. Hence, i comparing the
outturns, onlv the weight of cane is taken and not the g forn
sugar),

* A paper read at the Sixth Indian Science Congress, Bumbay, fanwuy HUR)

Y The Agricnltnral Journal of India, Special Indian Seience Conre=
i 125, .
{ 791 ) !

N'n*u’vl;r, 194,
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The following is the statement of outturn of sugarcane ler
the two methods of planting :—
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The Brix reading in both the methods, as said above, was oy
142, With this reading, the outturn of gur obtained was in -

b
(1) Single eye-bud s point upwards | ... e 12,570
(2) Three eye-buds, points sideways e 9,860

Had the Brix been 18 or 19 per cent., as in the typical sugarcanc

tracts, the yield of gur would have been—
1b.
{1} Single eye-bud, point upwards . W 16,330
{2) Three eye-buda, points sideways W 12735
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Fromrthe above statement it will Ly g, “ that
sngle-eye-bud planting with the poiy. apwar
pas been about 25 per cent. more. T}, Righer o ieq i
dne to the position of eyes while planting 1
pmoval of tillers as previously describod.

Plate XXVIII is a view of last VOAL's GAne vy ok
ge-bud (point upwards) at the time of harvesr,

Further experiments on a larger scale are heing car
the Canal Farm at Gokak.

There are, howevgfg gertain disadvantages i the method de-
seribed above, The sést being too small and exposed o botly sides
dose to the bud, the plants developed from these huds. though
quicker in. germination than the side-bud planting, look somewlat
whealthy during the first month #ill a small dose of ammonium
suphate is given as a top-dressing, as will he seen in Plate NXIN.
fig. 1. When the top-dressing is given, the crop, thongh weak hefore,
hegins to grow as luxuriantly as crops wwder other methods.
(Plute XXIX, fig. 2.)

A further improvement was made in the method of planting.
Setts with three eyes were taken, as is the usual practice, and the
niddle eye was removed by a knife ; the sett was then placed witl the
rmaining two eyes upwards.

Plate XXX shows the side view of the resulting crop in its early
stage.

To get the maximum number of canes in the method of ™ two
eves up,” the setts are plantedat 23 to 3" apart, and the distance
hetween two setts is about 6”. This gives about 23,000 cunes per
are at harvest time, [t is expected that the yield of the bwo-gyes-
up method will be better than that of the single-eye-up of last vear,
the former removing the defect of the small exposed sett el
rtaining the advantage of position of seed. The results will be
available next year.

As stated in last year’s paper, the uniform crop of e
by the single-eye-bud method with all the eves oot npwands
siggested, with regard to the cause of unevewn: Pt
in ordinarily sown field crops and the non-gerniin even ol some

!
e e of
e the Viehh o) Canes

Gty
s s e

Sitie
b -

Tied o e

vned

o
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of the good seeds, that these differences may be partly due ..
position in which the seeds fall in the ground while sowing. 5 .y
ingly, last year, further tests of different kinds of seeds i d.feren
positions were made.

In the case of maize, seeds planted with the points upwards
germinated last, and produced weak seedlings ; while seeds planted
with the points downwards and sideways produced healthier plans,

Point Point:

up-down-side-side. side-side-down-up.
Pot test with maize seed,

Hield tests made this year on leguminous crops (v4z., sann-hemp
jack beans) and cotton, show that the plants produced from seeds
planted with the points downwards or sideways are better tha
those coming from seeds with the points upwards. The result:
abtained in all these crops are uniform. (Plate XXXI.)

The observations made in the field experiments carried on during
the current year, where seeds naturally fall deeper in the ground tha:
in pots, showed that,as in the case of cotton described last year, the
seed coat was fredd in certain plants from the plumule, betore
appearing above ground, by the weight of the soil through which it
had to force itself up. However, great variations were seel In the
young plants in a field crop, some germinating early with healthy
cotyledons and some coming up late with sickly seedlings thuug}
sown at the same time and under similar conditions. This inducer



Puiat dowa,

Sann-hemp,

Point down,

Kumpta cotton, bushy type (Gokak Farns .









Radicle bent Radicle straight.

ith di ¢ positions_of seed.
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the writer to examine carefully both the healthy and oy i
and it was found that, in the case of healthy plnimts tiw nh ]| .
the plumule form a straight line, the former lgoin" st ;‘;\iuht‘ dl »\\\' ‘i
the latter coming straight up. In the \\'O:iko and T:m\ see Iilli\‘t.t‘vu
radicle and plumule go in zigzag ways. e

This is partly due to the improper position of the seed in the
ground, and‘ partly due to the weight of the soil over und }ln‘sx\;h*
by the side which may interfere with the seedlings. Thus the plants
which receive a check in some way or other while germinating
remain weak for everyand their growth is further checked by 1!1:
neighbouring plants which make a healthy start from  the
beginning.

The following photograph gives an idea of the root systens vl
the healthy and weak seedlings of cotton in their early st:;gv.

Unhealthy and healthy cotton plants from a plot ordinarily sawn.

To know exactly the oot system of cotton plants conung from
difierent positions of seed, a test was made in pots, and the plants
with their root systems are shown in Plate XXX1L

The oot system of the seedlings. and the conseqient he
or weak appearance of the cotyledons, suggests that the v e
of plants in crops in which seedlings are transplanted. et el
lies, brinjals, tobacco and many other vegetallu, b ini TRCs.
may be due to the improper position in which the tonts are

(1.

plw-vd
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in the ground while transplanting. Similarly, the uneveny. j,
the growth of several of our eultivated fruit and other trecs, 4,
the naturally-grown timber and other forest trees, may be due 1,
the different positions of seeds in which they are planted or jull
themselves.

Experiments on these points seem necessary.

CoNCLUSIONS.

(@) The position of seed while sowing ar planting is one atong
many other causes by which ynevenness in plants is
produced in ordinarily sown field crops, and also of
the occurrence of non-germination of even some of the
good seeds.

(b) It is possible to put the seeds in a proper position in
such crops only, whose seeds or setts are dibbled or
planted by hand.

(c) In the case of sugarcane, an absolutely uniform cuop
can be obtained by planting the setts with eyes upwards
and by the removal of tillers.



Selected Articles
CO-OPERATIVE MARKETING*

BY

H. CALVERT, Bse, LOx,

Registrar, Co-operative Socictics, Crjal.

IN & country so predominantly agricultural as Indi, the most
vital question is not for which crops the climate and soll are nost
suitable, but which crops will yield the highest net return to the
cultivator. The answer to the first question is to be found in the
science of modern agriculture, and different. agricultuzal depart-
ments throughout the country are trying to discover it.  The seeond
question is a problem in practical rural ecoromics and there is as yeb
10 school of practical rural economics in India. When communi-
cations were ill-developed and the prime object of the cultivator was
to grow food for himself and his family, and a surplus to meet their
other needs, marketing was simple. The surplus was sold to the
nearest buyer who paid probably the least he thought the seller
would take. As communications have improved, the cullivators
have become less dependent upon the local market, and it has
hecome possible to grow tea, coffee, jute, groundnuts, and cotton for
export. Where this is the case {here is a tendbnoy cither fowanls
the capitalization of agriculture, as exemplified by the big tew 1
or towards dependence upon powerful middleme.n. Thee Tt il
cultivator is not in a position 0 study the reqiuzeyis

of distant
L A .

. 14
* Reproduced from the Bombay Co-operaliv (uanterly, March 11

(197 )
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markets, and his own output is too small to permit of his eml..-king
on commercial transactions. So long as he grows staple crops, L. uaz
without much difficulty secure something approaching a fair price,
Wheat, for instance, being a world crop, its price is determiisd u
the big secondary markets, of which Liverpool is the most iv.rt-
ant. Buyers in India can calulate easily the highest price th(‘}" vat
offer 50 as to leave a margin of profit, and competition secues t
the producer something not far removed from this. Where, however,
the crop is a specialty, namely, one for which there is no regular
market quotation, the producer is at the mercy of the middlemay,
If the specialty be not rapidly perishable, the producer may.be
able to hold out for a good price ; if it be pe‘risha.blé, such as fruit,
vegetables, ete., he is practically helpless, single-handed. The
production of specialties is thus dependent on the system of market-
ing, and it is probably defective organization for marketing tha
accounts, in part, for the small outturn of high paying specialties
and the devotion'of so large an area to less paying staple crops, such
as wheat.

Speaking very generally, Indian agriculturists are poor hecause
they are trying.to maintain by extensive cultivation a populatiou
more than sufficient for the most ‘intensive system ; as Professor
Slater has pointed out, the rural worker is unemployed for a large
portion of the time. In England, one man may look after a farm
of 70 acres, and three would work one of 125. In this country,
there would probably be from four to nine on the first, and ten or
twelve on the second. In dealing with Indian problems, it 18 unwise
to generalize, and in dealing with questions of Indian poverty it i
impossible to account for all the facts by a few causes; but there are
grounds for believing that unless the excess rural population can
be occupied in industries, the hope for agricultural prosperity must
lie in the evolution of a highly intensive system of cultivation which
will fully employ and fully repay all the labour available. 1f the
outturn of the present kinds of crops in the Punjab were raised
to the English average, it could not suffice to feed the people on the
English scale. The land, in short, under the present crops will wot
support, the people under an improved dietary. The problem of
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Pt
raisingghe standard of food is thus nut vy
the outturn of existing crops, as of evolving 3
of intensive agriculture and of selecting iy,
to this method. Thus both producer a.»ﬂ COESITU el atel v
concerned in the question of growing SPecliite 5 SRS
of specialties is largely dependent on the systew, e+, 0 .
Jatter problem is deserving of wide attention and dey, . . \ .
Now, as Mr. Keatinge has pointed out in lis = Nuwe 1o .
in the Bombay Deccan,” “the marketing urg‘nn./,:niun G
defective and we can quly look to the co-operative spirie.” Whete
prices are indefinite, the cultivator requires an organization 1o
protect his interests’ and to secure for him all the advantages
his crops ean earn; and whatever & cultivator vequires in the
way of organization the co-uperative method wan nsually  best
supply.

Co-operative marketing requires more careful organization aud
more expert guidance than the more simple forms of co-operative
activity, such as supply and credit; it calls for more discipline
amongst the members and not infrequently for a considerable outlay
of capital. To ensure success, careful preliminary study is required,
and, accordingly, a work which describes in much detail one of the
best known examples of co-operative organization for murketing
18 most weleome. 1In his “ Co-operative Marketing,™ Mr. Cumber-
land has successfully attempted to draw an accurate picture of the
actual operations of the series of organizations that form the distri-
buting system of the California citrus-growers. The subjest bas
already been dealt with in somewhat less detail in Mr. Powell's ™ Co-
operation in Agriculture,” but there is room for this more elaborate
account, in view of the vast importance of creating a comprehensive
system of distribution that shall be at once efficient and cheap.
When the public buys food it is paying the migdlemen and retaters
as much, to supply it as it is paying the cultivators to produes it 5 the
consumer gets too Jittle for his money and cannot afford 1o E; IS
demand, is thus restricted and greater supply is diseersta; e

et e inproving
STy sten

It i reapond

[here

RGN Can Professor of

14 Co.operative Marketing,” by W. W. Camberlane
tconomics, University of Minnesota.
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is ab present much grumbling against high prices which she:'1 1,
directed against high charges for distribution. The expre-.jy,
“ high profits ” is avoided, as it is doubtful if the Indian middl .,
get such profits as some people think, owing to their defeurive
methods and lack of proper organization. Somehow, the sigh:
an Indian middleman or retailer poring over books on marketing
or studying prices in different towns and the cost of sending gougs
there is not common. The average member of this class could 1ot
read the books or understand the railway tariff, and his educated
son becomes a pleader instead of an expert distributer, Marketing
efficiency requires specialized skill, extensive information, and wide
knowledge. The expert potato-grower, the owner of a fruit garden,
or the industrious market-gardener around the big towns is usually
profoundly ignorant of the general market situation. If he wantsto
know the price of a thing he will enquire from some one seeking to
buy or from a friend who has just sold ; if he were told that he could
get a bebter price at some distant town he would not know how to
dispose of his crops there. He pours his produce into the nearest
market which for him is not unseldom the worst. Of the advantages
of warchousing, storage for a better price, preservation to last over
a glut, etc., he knows but little. Of grading in order to secure a higher
price for better produce he has little idea. The result is all round
inferiority and waste. A cultivator is not likely to expend much effort
on growing finer vegetables or better fruit, or on breeding a higher class
of poultry, unless he is reasonably assured of an extra reward over and
above what his less enterprising neighbour receives. In the Punjab,
there was at first considerable difficulty experienced in getting a
higher price for long staple American cotton. The Agricultural
Department first started the auction system, and now co-operative
sale societies are being formed to hold auctions. At the first vo-
operative sales held 4his season, the stafl graded the cotton under
the guidance of agricultural experts and the resulting eclasses were
auctioned separately, and the prices obtained varied with the purity
of the cotton. The result is that cultivators are prepared to uprovt
from their fields any desi cotton plants that have got mixed up with
the American variety. Until the American type obtained a highet
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r'ce than the old short staple variet v, cultivators hesi.ted 1o grow
it} DOW the diﬁiculty is to Sllpply sullicient pure seed (o nu\v}h(}w
demand.

The lack of proper marketing organizurion may suin vo s
trated by reference to Punjab oranges. The provive grone s
orange known as “ malta,” but there is no attempt 1t oo i
warket on a modern system. There is no grading, avd fuie 1o
is no inducement to the growers to look after their trees. pruve wd
manure them, and improve the fruit. There is little attempt to find
a wider market, and hence the production is far smaller than it should
be. The garden-owners usually sell the crop on the trees to a con-
tractor and seem quite satisfied with the price. There is prac-
tically no attempt to store, though the orarge heirg lard-skirned
keeps well, and the whole produce is thrown into the towns as it
ripens. What the industry might develop into, if thoroughly well
organized on the lines of the California Cotton Urowers Association,
can only be guessed. One very important advantage to be obtained
from an efficient system of co-operative marketing ix the reconei-
Liation of the two factors mentioned at the beginring of this article.
For the crop for which the climate and soil are most suitable will
tend to pay the cultivator the highest feturr if he can seeure a full
price of it. The adoption of business principles in agriculture will
relieve the cultivator of the necessity of growirg food for lis fanuly
on soil that is better adapted to somethirg ¢lse.  He will be able to
concentrate on the most profitable crop ard to buy his food fpnu
lands better adapted to grow it. In a courtry of swall h‘nhlmgs
this is of great importance. The average Punjaby peazant s poor
on eight acres, the Californian fruit-grower is prosperous or fifteen.
The former grows a variety of crops, some to cat, somme t.“ s‘ell, some
for his cattle, and some, like hemp. for the needs ol l'ns industry.
He is expert in the growing of rore. The qu,c'rt Trm?-gm\\'v{r -t';”w
develop & high technical skill. The problems of .u'nganum.. o Aum‘-
tion, fertilization, protection from pests, eradication af (llh(:i),:i:i
etc., of a single crop are Mmany. but they are less ]ll-lllu']»ml,s' than the
$ for a series of crops, sv that while uuly.the ’most
ﬁme problons 'l , latter, o good intelligent
highly trained may hope to cope ¥ ith the latter, & g
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cultivator should be able to acquire a sound practical knoy ! ge
of the former. High technical skill warrants the investme - g
considerable capital, and the cost of cultivating an acre of OTe ey
varies from Rs. 260 to Rs. 600 a year. Obviously, with so 5.
at stake and so much to recover, the problem of sale is of far gr.e
importance than it is in the case of a staple crop of which the cu.:ant
price in the chief markets is always easily ascertainable. The yiice
of wheat being more or less fixed by factors independent of the
cultivator, the latter has to seek increased profit by increasing his
production without an equal increase in cost. But in the case of a
spe-ialty the price obtained is largely dependent on the methods
of marketing. If the middlemen will serve "the producer honestly
and well, the latter is not likely to combine, but experience shows
that if the producer desires to be sexrved honestly and well he must
serve himself, in other words, he must co-operate, and if he once
decides to co-operate, he will gradually gain all the advantages
which large-scale efficient organization can give. Of the form of
the organization that has grown up in California it is unnecessary
to give details. It follows closely co-operative principles as practise
elsewhere. The ‘ one man one vote ’ rule is modified to meet the
circumstance that one man may have a five-acre orchard and another
one of 100 acres, and votes vary with the acreage under fruit.
Further, membership goes with the orchard and not with its owner.
Thus a member who sells his orchard ceases to be a member. The
object is to serve the growers at the actual cost of the service, and
no profits are sought to be made ; the dividend malady 7 is thus
avoided. :

The actual results of the co-operative organization have been
remarkable. The cost of packing has been reduced so that some-
thing approaching ten crores of rupees has been saved to the pro-
ducer in twelve years; by the exercise of organized bargaming,
railway rates have been reduced, resulting in a saving of fifty lakhs
* of rupees a year ; commission on sales has been reduced from 7 or
10 per cent. to the actual cost of 3 per cent. ; losses from failure t0
recover the sale money have been eliminated. Where the individual
grower is unable to afford the time, trouble, and expense involved
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in presenting a elaim for damage in transit against 4 railway o
trsnsport company,‘the big erganization dves it for hin \\il]; .(‘itﬁt‘
and. success, and rtfllway servants have Tuavned i cosequenee to
hendle the goods with greater care. A lurtlur wrear advantage las
resulted from the considerable improvemens e el \ml} n\\.hi;]\l
the orgf\nizat'ion 'has encoutaged. Tt has been possilde o secure
expert investigation into the various difficultios and to nake the
results known to the growers; great success has heen attained i
eliminating waste due to delay ; the causes being discovered. the
members have been eajoined to avoid the mistakes responsible for
this source of loss. The biggest task was to find new markets to
permit of enhanced production and to supply theni so as to secure a
good price without frightening the consumer: this was in some
ways the most difficult of all, but careful study and collection of
information solved it. For detailed descriptions of the methods
adopted to secure these results, the reader is referred to Dr. Cam-
verland’s book. The essential element is organization on co-oper-
ative lines, and no one acquainted with ¢onditions in this country
will be prepared to doubt that extremely valuable results await
well-directed. effort here. The field is immense, hut comparatively
speaking it is empty of workers. The commereial and trading
classes show little capacity for organization. Their methods are
as backward in their own business as are those of the cultivator
in his. We have thousands of pleaders, but no cxpert market otgan-
izer, hundreds of books on Indian law, but hardly a dozen of any
merit on rural economics. We arc told that fathers can find no
employment for their graduate sons, while numerous factors produe-
ing poverty and disease lie around neglected. To all with the
teisure o read and the desire to help India. we can gommentd
Dr. Cumberland’s * Co-operative Marketing 7 as a study in the
practioal promotion of prosperity by methods open to all.



ECONOMIC CONDITIONS IN SOME DECCAN CANAL AREAS*

BY

HAROLD M. MANN, D.Sc,,
Offq. Divector of Agriculture, Bombzzy.

TaE canal areas in the Deccan have features of intense import-
ance to co-operators in Western India as well as to all others who
have an interest in the economic development of the country. Some
of these, so far as I can judge, are unexpected, but the possibility
of their being repeated in future similar conditions makes their
study worth while at the present moment.

The greater irrigation canals of the Deccanare four, and their
relative characters are as follows. I have, in each case, in order fo
compare the size, indicated the area of “‘ four months’ crops ” which
they are calculated to be able to support :—

(1) The Gokak Canal, which cost 19 lakhs of rupees, and is
capable of giving water for 10,000 acres of four months’ crops.

(2) The Mutha Canal, opened in 1873-78, which cost 115 lakhs
of Tupees, and 1s capable of giving water for 49,000 acres of four
months’ erops. (As this canal also provides the water-supply for
Poona, neither the cost nor the area is comparable with the
others.)

(3) The Nira Cagal, opened in 1884, costing 99 lakhs of rupees,
and capable of irrigating about 100,000 acres of four months’
CIops.

(4) The Godavari Canal, recently opened, and capable of
irrigating about 57,000 acres of four months’ crops.

~ * Reproduced from the Poona Agricultural College Magazine, April 1919.
( 804 )
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All these lie in tracts of very snall and variahls s infa) Yot
of the character of the rain coming. when it dves cony . iy, '}w‘:\;
gtorms of short duration. Except for the Gokak aves 1y N
aries from twelve inches upto about twevrv i | o
annum, bub is generally under twenty inclis e o
the area. As' a result of the rainfall. the Tty
lands, as well as the upper portions of the slopw e
washed almiost free of any fine soil, and hence thewe ate o, 1o
positions very shallow stony lands. The drainage chanpelswre deep
and highly scoured. On the other hand, however. the valleys ae
filled with soil of good quality, whose dep‘h largely (1“},.,,'“1H o
the narrowness and steepnessof the valley asa whole.  Previous to
the advent of the canals, the wells were usually deep, and irrigation,
while it existed in favoured areas, was comparatively wreonumon,
We have, therefore, in these areas, tracts of country. which hefore
the construction of the canals were famine-stricken and poor. where
a fairly good crop could be looked for certainly not nwore than
one year in three, where the ordinary dry crops of the Decean
were grown, where labour was superabundant and went outside
to find work, where land was cheap and manure (as in all dry-urop
areas in the Deccan) little used, where the villages were small and
poverty-stricken but fairly healthy, and where little capital or credit
existed.

These remarks apply to all the tracts in question. In what
follows, however, I am going to speak more particularly of the area
covered by the Nira canal, which was not only one of the earlier
canals, but was brought to a country where irrigation was a new
thing, and where it has now existed long enough to enable us o judge
of its economic effect. I know this valley well. and T can sprak
lazgely from my own knowledge and expetienve, while to co-operators
it has a special interest as it has been, anil is. & spacial field for do
activity of the Bombay Central Co-operative Bank. T the vear
1884, the Nira canal was opened, and the effect on the disries which
is covered wag almost immediate. Ihave caloulatod the Dgures for
the area under sugarcane and under gardens, and also the area
GATTYing bWo CTOPS & year in the Bhimthadi Taluks (where the greater

1
Vies e
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part of the Nira canal area is situated) at various times, and jep
are ag follows :— '

Area under Area under ‘ Area dou‘;-,?
sugarcane garden crops eropped
Acres Acres Acres i

1885-86 ... 445 999 . 7.0%
189091 .., 875 2,856 1,461
1895.96 ... . e le 2,800 1,423 8,163
190102 .. 5,823 2,346 19,975
190506 ... 5,208 120 16,665
121151 R 6,229 1,246 9,626

¢ [ have taken this year insterd of 1900-01, as the latter was the year of one of the
most severe famines in the Deccan, and this rather vitiates comparison with it.

The effect of the introduction of the canal on the agricutture
of the area was not, in the first place, a very large increase.in the
amount of sugarcane, but rather an increase in the crops the people
had been usually growing, like vegetables, and a larger use of double-
cropping. In other words, it was a continuance of previous practice.
though on a more intensive scale. But little by little it became evi-
dent that sugarcane was capable of yielding, under irrigation, greater
returns than such garden crops or than such double-cropping, and
very gradually the amount of sugarcane increased. This was partly
due to the enterprise of the paople themselves, but also, in a con-
siderable measure, to the incoming of a group of cultivators—the
Saswad malis—who rented the land without any idea of purchasing
it, but who were expert sugarcane growers and who knew how to
make large amounts of money by it.

It will be seen, however, that from a tract of intensive culti-
vation, the Nira valley canal area tended to become a land of one
crop. Garden cultivation has declined, and the double-cropped
area is now little greater than before the advent of the canal. That
one crop, however, was an exceedingly valuable one and, when
well cultivated, gave very large returns. Hence, the land capable
of being irrigated and of growing sugarcane rose rapidly almoss to
ton times its former value. Areas, formerly saleable for Rs. 50 0
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Rs. 100 per acre, became worth from Rs. 300 to R
result Was an enormous expansion of eredii.

This very large increase of credit was. howover, {ully poeded
Tnpensive cultivation of whatever kind leads ta 4 vore 1y rq«.\ «’tom.uul.
for money. In the present case the demand was ,lw,,“‘“,_ for, as

grown in the Deccan, sugarcane needs mote tloating capiial por are
than almost any crop that I know. A man is considered to be
nnwise who spends less than Rs. 500 per acre on a single vear's crop
‘This demand for money, accompanying the tapil rise in the price of
land, caused a large number of financiers or money-lenders, who
wually follow closely the growth of high-class erops. fo sefils in the
district. It will bo seen that the prosence of such financiers was
necessary, but, as usual, when advancing money ona erap, they Tave
charged a very high rate of interest, and bargained to act as hroker
for the sale of the gur or jaggery from the cane. The usual vate of
interest in the Nira valley for advances on the cane crop has heen
18 per cent., the usual brokerage rate for selling the produce, T am
informed, has been 8'G per cent.

Tf T may digress a little, T shonld like fo call atfention to two
other indirect economic results of the bringing of canal water into
the Nira canal area. The first. is that it allows much greater sub-

‘division of the ownership of the land to take place than wonlid
otherwige oceur. Subdivision, to an excessive extent, is at present
one of the great banes of Deccan agrieulture. It subdivision in
practice, if not in theory, must stop when the areas owned are wob
worth owning. By increasing the value of the land you can make
the subdivision of ownership much greater than it wis before.  The
second indirect result has been the creation of a feeling that actually
to work on one’s holding is rather beneath the dignity of a landholder,
and while, before -the appearance of the canal. nearly all cultivators
would plough and cultivate their own land, it is now asual for almost
all but the very small growers of sugarcane 0 darty on nearly
agricultural operations by means of labourers. There is, thuefors,
a greater and greater tendency to depend on Lahanr.

These matters are, however, by the way Tl general progress
was as follows :—Sugarcane cultivation was found to be ca'[:able

so%00, and the
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of giving very high returns, This led to very largely increased lang
values, and hence to greatly expanded credit. This, again, led t,
the greater concentration of effort on the one crop, namely, sugarcane,
which was able to give the highest returns.

Now, dependence on one crop is always a risky thing. It i
risky because the variations in price ofa single article (in this case,
gur ot jaggery) may be so great asto destroy a large part of the proﬁt,
and the crop, in this case, is on the land so long that there is little
chance of a change in price being foreseen. It is also risky becauses
a single crop is always liable to be attacked with disease or destroyed
by unfavourable weather conditions, and, finally, it is risky because
land is always liable to deteriorate when grown continuously or
frequently to one particular crop. These risks may perhaps be
faced with equanimity if a man is using his own capital, bus if he is
paying over 20 per cent. (including the brokerage) per anuum for
the capital he is employing, and if, in addition, the capital required
is very great indeed, the risky naturc of the cultivation is much
emphasized.

In the present instance, the price has proved much more
constant than might have been expected, though there was a time,
about ten years ago, when it fell almost to the cost of production.
The crop also has been, on the whole, very reliable, and the diseases
which have ruined the crop in many other piaces have not done fatal
damage in the Nira valley. The land has, however, in many places
deteriorated badly, and this deterioration is, if my information Is
gorrect, still going on.

In an area of arid land, brought under irrigation, there is always
a tendency for an accumulation of salt to take place on the surface of
the land, unless drainage is particularly good. And this is parti-
cularly the case if the irrigation is intensive, and if the suhsoil,
formerly dry, becomes filled up with secpage from the canal or from
the irrigated fields. Now, with the increase of sugareane cultivation,
the irrigation became more and more intensive, little attention was
paid to drainage either by the canal authorities or by the people,
the subsoil became more and more filled with water, and the land
became more and more injuriously affected by salt. In many cases.
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ededteoank o

e salt increased so much tha tthe Land wept adl ol CHatiop
pver five thousand acres of formerly cultivated land wpdor ;:\,l, \;“'
alley is now useless.  But, in many vases. oven wWlere 1, w'.;m‘aw‘:
of salt is not sufficient to cause crops to fail it Levoe .o 1
pore difficult to obtain a first-class crop. more wud s 4
s required for the purpose and. hence. the already verv Tiuh et of
altivation tends constantly to increase. ('losely conpectod Wit i
matter, t0o, 18 another factor which has had, T heliove, 4 vers o,
tomic effect.  The rise in the subsoil water has made the cae! ave
whealthy, and what was formerly a distvict very froe from maluia
gnow one of the most malarions in the Decoan.

We have, therefore, following on the great concentration of
¢ffort, capital, and water on one crop -sugarcane alarge increase in
aedit, a large amount of money in eirenlation. a large vetwn on
wpital if all went well, but a condition of things very risky forall
hut the most financially stable of the sugarcane growers. A vear's
hek of success places them in the hands of their financiers. from
vhich they can only hops to escape by growing again the same crap.
In the meantime, the expense required to get a first-class crop has
feen getting greater and greater, and lence the chance of a man
who once made anything but a brilliant success of any partiolar
op getting over again into financial independence has heen hecoming
less and less. The charges for interest and hrokerage have. in fact,
been, so great, and the chance of the crop giving the Highest vield has
heen getting less to such an extent, that it has heen H‘(il‘l‘:!.ﬁ)l?f_(l)’
fifficult for a man using other than his own capital to make Tus arop
fay. ) .

There has, in fact, been a tendency for the richer men '?l"'
valley who work on their own capital, shill to-malke good profits
though they acknowledge these to he much ](.’,Si} than fnrnmrrl?,;
Many of the best of these, chiefly the Qaswad ‘m,rz]m, hu:i* d"s]lm.rr:«‘
fo the more virgin land under the Godavarl (:zmal.' Fhose \\'AL' »
temain, however, still do well, tend to accumulate ("M'”‘“!" f“"" "“"‘\';’
m appearance of prosperity to the valley to an out ‘*]‘7"l"“ F-h,(:, ];l;:_'i;
larger number, who are dependent on 'admnces.fgr lfr;i,n\‘\lnlﬁmmrlg
tt0p but who cannot cease growing it without definitely aba
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their land to their financiers, are, I believe, not making monsr, by
becoming poorer and poorer, and tend to be financially more invalye,
every year.

This may be a somewhat gloomy picture of a valley, where ¢,
canal has brought so much wealth, has changed a desert ingo
garden, and has obtained so many advantages for the people. 4,
I do not wish to exaggerate in the matter. Sugareane cultivati
will still give good returns with skilful and careful managemen
But the days when these returns could be got while paying f

financial aid at the rate which has been custcmary are, I believa, oty
To make the industry pay in future will mean far more attention (
drainage than in the past, far more care for levelling, far more trout)
t0 get the best seed, far more skill in the selection and use of manu
and attempts (as for instance, by the use of the Manjri metho
of cultivation) to reduce largely the present cost of cultivation.

I expect the course of events will be more or less the same ¢
nearly all canals, and especially on those which devote themselves ¢
the cultivation of one particular highly profitable crop. So
men will sueceed and become rich, others and the vast majorit
may also do well for a time until the causes I have tried to desorit
become operative, and they find & deelining crop, which they mu
still eultivate, leading to hopeless financial bondage. To introduc
ab this stage improved eredit facilities may help little, unless at
same time you bring in such agricultural improvements as will low
the cost of production, or increase the yield, or improve the qualit
so that temporarily, at any rate, the return to the grower mayl
raised to the old rate. Then, and ounly then, will the improved cred
facilities become really operative, and enable the cultivators wh
have been almost swamped, to recover their economic independence



THE POSITION OF THE EUROPEAN SUGAR INDUSTIN
AT THE END OF THE WAR*

BY
H. C. PRINSEN GEERLIGN.

Toe production of sugar in the Kuropean cownrics is again
ansller this year than in the foregoing year, and still continues it
lownward course, as the table given underncath cleatly shows:

Tous of 1,000 kilos.

Countries of preduction 1918-14 194 15 1915 16
Jrmany .. .. 2,718,000 2,564,000 1,604,000
Anstria-Hungary 1,688,340 1,619,000 YN, 900
France 781,060 25,000 150,700
Russia . 1,683.0 ¢ 1,938,000 1,667. 40
Belgium 229,000 160,000 13,100
Netherlands . 231,400 205,00 242,800
Sweden 137.200 154,000 127,300
Denmark ... . 145,700 150,000 125,000
Other countries 542,800 500,000 300,000

TOTAL 8,161,400

7,676,000 5,265,200

Tons of 1,000 kilos.

Countries of production 191617 1917 18 ! 1918 14
Germany ... 1,500,000 1,010,000 ‘ 1,300,000
Austria-lhungary . 935,000 00,000 40,000
France 207,000 S 100,000
Russia .. - . 1,325,000 1eoovo | AR
Belgiom ... " 125.00) 160% 1kinal

¥ 266,000 200,000 ifu,9
Sszﬁmds ” IR0 120,060 inwn w0
Denmark ... . 114,000 20,00 IR
Other countries - - 250,000 240,000 2o i)
Tomsl T 0w T g 8305000

- . S -

* Reprinted from the Louisiand Planier and Sugar Manv
‘ ( 81l )

Jaciurer, vol. LX1I, no. 9.
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The causes of this decline are situated only for France iy th,
direct consequences of the war, because in that country nuuereys
sugar houses have been wrecked or damaged or dismantled tq
such au extent that out of the 206 factories existing befure the!
war, only 61 have been able to do work in this year. It iy’
quite certain that even after the conclusion of peace & lug
number of the idle ones will no more be rebuilt, which is to,
great extent’ due to the fact that the constructing shops i
France have also been deprived of their machinery by the
invaders.

In all the other Furopzan sugar-producing countries the indirect
consequences of the war have occasioned the sharp decline in the
production. In the first place, the lack of supply of foodstufls and.
fodder from overseas has stimulated the agriculture of potatoes
breadstufls, oilplants and the like to the detriment of that of sugar
beets, while also the area planted with swedes, turnips and similar
hoe-crops has been greatly increased, bringing along a reduction in
that devoted to sugar beets.

Tn many instances this decrease in the area planted with beet
has been made voluntarily by the growers, but in many other cases
they were compelled to do so by Government regulations. Except
the necessity of cultivating direct food plants, which fetch a high
price and for that reason present a gertain attraction, other sircur
stances co-operated to decrease the beet sowings still more. The heet
root requires an intensive labouring and manuring of the land anc
mueh care and weeding, in’ order to produce a remunerative ¢iop
which requirements are difficult to satisfy in times of scarsity o
people, horses, fertilizers and implements. Further, the beetroo
is the latest crop in the year, being only ripe and saleable at a ti
when all other crops have already been disposed of. Finally, th
beetzoot wants o ‘be pulled and hauled away within a very shor
space of time. ~ As soon as the beets are ripe, they have to be carte:
off before the frost will retard or even prevent pulling and tran
portation, and if labous is short and means of transport not adequaté
the crop way lose in quantity and in quality. All these reasor
have induced many a farmer to restrict his beet sowings as
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P 15 still in agrgemeut with the need of pulp for hix e e or b
pquizements of his rotation of crops. ‘

The planted area was, therefore, much smaller thaw i 1onal
smes ; next, the outpub per acre of sugar on 100 pats of beets, to,
is less, thereby decreasing the sugax cxop for all these thuee reasons.
The shortage of labour and of fertilizers caused the owput per
acte to be less than in other years, when every care had heen hestowed
to the growing crop. The lack of fodder fur the cattle induced the
farmers to cub off large pieces of root, when removing the heads and
fcaves, and. to keep back smiall beets too for cattle {ood. thereby
redueing still more the portion of their crop coming to the sug;;r
pouse. Finally, many beets were used for the manulacture of coffee
ubstitutes and for aleohol, which together resulted i a serious
shortness of material for the sugar production.

The sugar-content of the beets in the ficld was ot a high one.
as a consequence of the small amount of tillage and weeding which
had been done by the deficient Jabourers, and further the delayed
pulling and transporting caused that small sugaz-coutent 1o g0
down still more before the roots could be worked up.  The Jack
of coal compelled the sugar houses to work slowly and with shorter
or longer interruptions, all circumstances which decreased the rudi-
ment of sugar from the beets.  Firally, the shortage of Todiler
brought along the necessity of producirg as large a molasses output
as possible, and the price of sugaz in molasses was so much higher
than that in the ready article, that the Jmanufacturers left as nueh
sugar behind in the molasses as they possibly could anil therely
decreased the output of sugar on 100 parts of heet. In countries
where, before the war, sugar was extracted from molasses. this
process was forbidden now, also in order to lcave as miieh
molasses avallable for cattle food as possibly could be obtained.

Besides all these reasons, there is still w very bad factor
Russia, where since the revolution the conditions Ior work e o
tad and so disturbed that it is not clear how matter il cone
to their own again. In the part of the Jard still Bhugiig to the
old Russia, the production of sugar has come down hvin:
t0 & mere 70,000, while in the other parts s kraine

300,000 tons

anl Poland
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the crop appears to be about one-half of the former figure, 1.1 1
reliable data are to be had and the figure in the list is only an approxi.
mate one. ‘

On the other hand, the consumption of sugar has been g:.uly
inereased, and had to be contingented if the nations did not way
to be threatened by a complete absence of that article a long time
before the advent of a new crop. The armies and navies con-
sumed much more than their individual members would have done
it they had been allowed to remain in their quiet eivilian ocoupa-
tions, and further a not inconsiderable quautity of sugar was used
as & raw material in the manufacture of explosives.

The civilian population, too, extended its sugar consunption,
bLecause of the lack of butter and fat to be smeared on bread aud
because of a great many other articles of diet having vanished frow
the bill of fare. The bad, grey and unpalatable bread had to e
combined with honey, jams, marmalades and the like in oxder o be
able to be caten with the least possible amount of disgust, andall
this demanded sugar and sugar agais. It soon became evident
that where the howe production failed, the importation front abroad
was rendered impossible cither by the blockade or by the U-boat
warfare or by both, aud where the requirements for the armics
and navies had to be satisfied above all, the consumption of the
aivilians at home had to be greatly rationed in every Kuropean
country, while the amount of sugar put at the disposal of the ndus-
tries using sugar as a xaw material was cut down I most places tv
one-fourth, of that in peace times. ‘

At the end of the great war, at the moment of the siguwg ol
the armistice and of the beginning of peace negotiations, we sec It
Europe a bad sugar crop just ended, with very short stocks from
the foregoing crop aud very very little chance of importing sugi:
from overseas save for England, France and Italy. A severe SCAIGity
of sugar is to be added to the already existing shortages of fat, bread,
meat, coffee, tea, spices, fodder, milk, in short, of every axticle of
food, and no visible way of escaping famine.

Moreover, in various countries voices are heard advocating the
monopoly by Government of the sugar trade, thereby levyig *
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high duty on sugar as a means to p.y off interest ard wiort ization
of the war loans, and where a monopoly is 1ot yet pl
inerease of the sugar duties is Gunu:mpl;uw{. also wirl o vVew 1
increase the revenue of the Exchequer, The corsegiviee of Lotly
measures will certa.inly be a restriction of e RUT
in the countries concerned.

The prospects of the Européa.n sugar indistry ave syt lung
put bright, and although the armistice is conclutled and peruaps peace
is ab last in sight, the various reasons enwmerited above, whish
have co-operated to decrease the production. will last still a very
long time and will very probably keep the European suar produs
tion at & much lower level than it used to oscupy in the happier days
before the dreadful war.

anied, w areat

eenupt on



INCREASED YIELDS AS THE RESULT OF SWELLING
SEEDS IN WATER.

Tug following note communicated by Dr. Franklin Kidd and
Dr. Cyril West, of the Imperial College of Science and Techuolugy,
is teproduced from the Journal of the Board of Agricultuse,
Vol, XXV, No. 11:—

Much interest has been aroused recently dmongst agriculturists
as to the possibility of obtaining increased yields from seeds which
have been submitted to treatments in which soaking in water or in
salt solutions plays a part. It, therefore, seems appropriate to draw
attention to this subject. .

Some 40 years ago two German agriculturists of repute, namely,
C. Kraus! and E. Wollny 2, 3 showed that increased yields
could be obtained by swelling seeds in water.

Their main conclusions may be summarized as follows . —

(1) In order to obtain the best results the seeds must be
swollen, in the minimum amount of water necessary
to saturate the seeds thoroughly. (If a large excess
of water is used, the effect upon the subsequent growth
and yield of the plants may be harmful.)

(2) The time of immersion should be sufficiently long for the
seeds to become fully swollen.

(3) A subsequent redryirg of the seed does not appreciably
alter the beneficial effect of the treatment, but the
redrying must not be carried out too rapidly.

*Kraus, C, Untersuchlungm uber innere Wachstumsureachen und deren kunstliche
Beeinflussung.”” Wollny's Forschungen auf dem Gebiele der  Agrikultur-physik, -,
» 1878-1881.

2 Wollny, E. “Untersuchungen uber die kunstliche Beeinflussung der inneren Wﬂd}‘
stumsursachen, VII, Der Einfiuss des Vorquellens des Saatgutes auf die Fntwickelung und qle
Ertrage der Kulturpflanzen.” Wollny's Forschungen auf dem Gebiete der Agn'lulim-p/!!l“h
VIII, 1885, p. 380.

3Wollny, E. *Saatund Plege der landwirtschaftlichen Kulturpflanzen.” Berlin, 165

( 816 )
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(4) The percentage of germination is liable tu bo slightly
decreased by the treatment. ’

(5) Swelling seeds in solutions of nutrient salts has much
the same eﬁe.ct. upon vield as swelling the seeds in

pure water.

(6) All the seeds tested (ic., the chief cereals wnd various
other annuals of ecoromic importance) gave the saulo
result, with the exception of winter rye.

As the published results obtained by these :lgriu-llt»nris?s are
accessible at only ohe or two libraries in this country, \\'(#.n‘l;w
profitably record here a few of their figures. ' )

Comparison of yields from (2)

TasLe 1L—(After Wollny).

) seeds swollen in water and svien in the moist

condition, (i) seeds swollen and redried before sowing, and
(¢i2) unireated seeds.

The sceds were allowed to swell in the Jeast possible amount of water necessary for complele saturation
w36 hours (the maize for 72 hours). The redrying process extended over 14 days, during which time the
ws were left exposed to the sun and air.

|

Kind of seed |
|

|
|
I

Victoria peas ...
Beans

|
i
Victoria peas ... l
\

Veich

Finter rye

l Date of experiment

1

1877

1877

1878

1882

1882

1882

Treatment of seed

e —

{ Swollen, sown moist ...
;1 Untreated

Swollen, sown wmoist ...
Untreated “

Swollen, sown moist ...
Untreated

Swollen, redried
Untreated

Swollen. redried
Untreated

1{

‘{
j { Swollen, s0wan momt
l Untreated

—————————— T

Yi6LD FROM

RUMBER
OF PLANTS
—
LR
| &
g
3 | A
k] 2
B £
B -
C | 4
6L 38
64 ]
64 i 57
64 6
100 88
C 100 94
2
o 76
w0l 79
o 82
100 9%
100§ 100

100 PLANTS
Seeds % Straw
|
grm. | grm.
532:9% | 134
4133 1443
920°6* | 436"
[P KA A g
1886 | 178 |
w70 | 168
pags | 159
5026 | 1684
404 gi0
4470 | W7
870 | 1510 ¢
9250 | 1680

* Yield from 64 plants.

E

ercentage in-
crease or de-
§ i crease in yield
l:v‘:ii:lﬁe ; of seeds from
of 100 experimental
woeds plants as rom-
parod with
that from tho
controls
grm
i . 29
: 12
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Tasre I—(After Wollny).—Continued.
!
- NumBrr | YIELD FROM P,
2 OF PLANTS ; 100 PLANTS rcentage ip.
GE’ i « oreace or ge.
£ - Average | ST i d"1‘)h’.lrl
. seeds
Kindofaeed * & Treatment of seed g E ‘g‘;‘fo':, i expenme:,?ﬁ
- -~ | & | seeds P “""dﬂs com-
o ! 3 3%
a 8 @ Seeds |Straw | tI}]a.t fr ow“h
3 - i 1w the
8 F 2 | coutroly
S S1% |
. Swoll e g s e | G Emo
o wollen, sown moist ... . - 602" 3L -
Victoria peas... | 1882 Untreated Towml oW 5480 | 1008 “‘1.0
o |f Swollen, sown moist ... | 89 87 4140 | 1138 | -7
Vetch oy 1882 {Untreat’ed “ 98 89 3880 | 1146 } ‘
. (Swollen, sown moist ..., 60| 62 4450 | 1385 ;. 18
Victoriapeas .. 1883 < Swollen, vedried 79| 71| 5110 . 1408 )
i\ Untreated - @i 8 30 e .
Swollen, sown moist .. ; 93! 9 \ 8690 - 1515 46'5 -8
Deans 1883 Swollen, redried 11000 961 8680 1459 | 456 g
Untreated I99. 94 7980 1468 388
. : i .
Swollen, sown moist ... 99 : 60 | 11600 - 1983 209 -8
Winter vye 188&4 Swollen, redried g5, 83 11010 1831 317 13
Untreated © 935 7012630 2314 314 -
, Swollen, sown moist ... | 94 80! 4970 975 | 275 5
Summer Iy8 w. Swollen, redried . 8 53 5590 1302 2:38 18
Untreated . ‘ 8. 8 [ 4150 1051 257
Swollen, sown woist .. | 27 27 (125150 46740 | 389 bt
Maize Swollen, redried 27 261471920 41577 361 1
Untreated pet 27 (112740 41630 364
Swollen, sown moist ... 9% ' 92 7300 1282 219 i 0
Victoria peas... | 1884 Swollen, redried . 92 . 87 7050 1310 2944 4 6
Untreated IR TR L6680 1184 287
Swollen, sown moist ...| 95 77! 3810 766 | 472 b
Beans {Swollen. redried 95 82! 4020 792 5140 9
Untreated 91 80 3690 725 477 e
TanLe I1.—(After Wollny).
The harmful effect of soaking seeds in ewcess of water.
In these experiments the volume of water used was ten times that of the sced.
‘ Nl;]nlmab:t: of [YIRLD FROM 100 PLANTS | 5 yorage
Kind of seed ' Treatment of the seed at the - mmepn TTT| weight 'Jf
. harvest Seeds Straw 100 secds
" grm. grm. grm.
" §Untreated .. 8 475 1051 257
Summer 178 ... [} Soaked ... 65 359 (—21%) | 81 ]
'{ Untreated ... 87 668 1184 28°7
Peas i1 Soaked 84 546 (—18%) | 1214 73
) | Untreated 80 369 725 ]
Beans =+ 11 Soaked 7 264 (—28%) 766 54
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From a careful analysis of the growth of the plants at vatious
stages of development, conclusions were drawi as 1.]‘l1“? | " fml;h
the increased yields obtained. The plants from the (,n\.‘;;‘:m}.‘qr
grew more quickly in the first few weeks. came o 15.»\‘\»1- .v\:l;‘;
flowered for a longer period. and tipened off o slowiv ﬂuln 1‘1
plants from the untreated sceds. L

Schleh! and Eberhart? have later olaimed o have dernon -
strated that the swelling of seeds hefore sowing will inerease 1le :-,r.»p
yield. The following table gives one sel of vesulis obtained
Eberhart in a field experiment with beans. A

T4AeLr ITL.—(After Eberhart).

(,’omparison ()f ywld from (@) seeds swollen (0 waler and sown in the
mosst condition, (1) seeds swollen and aftereards yedried, amd
(128) untreated seeds.

Harvest results.

| . Average
Average F
Num‘her Weight ' Weight  lenzth number Weight
[ of porx of aovda
of aoe

of pads of straw  of the

plants* P | aw m‘m: e

‘ plant
;ﬂ'm. { g£rm, cm. Arme.
Untreated sceds ... Llee B 1 TSI U R T &
Heeds swollen in water previous |  96°6 GITs | 87T Tl 08 5433
to sowing. “ (HI6 %)
Qeeds awollen in water and re| 053 6771 ‘ 856G 1017t a0 Y

dried before sowing.

* Mean of three axperiments.

The work referred to above indicates that a delinite inerease in
yield may be obtained by swelling the seed in water. [t is cleat
that the water factor must be taken into account in the considera-
tion of any process for increasing crop production which involves

soaking the seed.

18chleh, “ Steigerung der Ernteertrage durch Tmpragnafiom o =
zentrierten Tosungen von Nahrsalizen.” Failing's Lante, 700, TVE P i 25 i

2 Eberhart, ¢, * Untersuchungen uber das Vorquelhn Gor Saeit Fubling's Jandw.
Z4., LVI, 1907, p. 159.

vt it kone
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Elsewhere! the literature dealing with this water factir i
critically reviewed, and also that dealing with the effect upon vielq
of the environmental conditions of the seed before harvesting,
during storage, before sowing, and at the time of germination

1Kidd, F., end West, C. “ Physiological Pre-Determination: The Influence of tho
Physiological Condition of the Seed upon the Course of Subsequent Growth and upon 4the
Yield.”” Review of Lsterature, Chapters I-1V, Annals of Applied Biology.



THE ACTION OF MOULDS IN THE S0ij,

TaE térm “ mould ” is applied to various species of fungt isolatog
from the soil, which belong to widely seattered gronps, and na sharp
limitation is to be placed on the use of the 1erm.

The importance of the action of moulds i thy sail las been the
subject of investigations by Selman A. Waksman. of the Depart -
ment of Soil Bacteriology, New Jersey Agricultural Experiment
Station, and he has recorded the results he obtained in 4 paper in
Soil Science, August 1918. The question is of general interest (o
agriculturists in relation to soil fertility ; & vésumé of the Paper is
therefore given below.

When a group of micro-organisms is studied in relation to yoil
fertility, the question is—What part do they play in the nit rogen
changes in the soil, produced as a result of their activity ¢ Jrom
the early period of investigations on the microbial inhabitants of
the soil, up to four or five years ago, the attention of soil bacterio-
logists was chiefly directed to the study of bacteria, neglecting other
groups of micro-organisms to which the term moulds is applied. It
has only been in very recent years that the great abundance of other
micro-organisms, besides bacteria, in the soil has heen demonstrated,
and an attempt made to explain their patt in soil fertility.

Tt has been definitely established that moulds, together with
protozoa, alge, etc., are common inhabitants of the soil, and fornia
large and important group of the soil flora.  Hundreds of species of
moulds have been isolated from the soil, and 1;t has been found that
many moulds occur in different soils under different tapugraplir,
climatic; and soil conditions. The same species has Trersolated
from soils in different European countries atd from soils m various
parts of America. New species, never met witl Delore, lve been

Reproduced from Agricultural News, vol. XVIL, 0o 138
' 1 81 )
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isolated from soil, serving as a proof that some of them at least qpo
typical soil organisms. '

It has also been found that moulds develop readily in acid soils,
and are more active in forest and in compact poor soils, while bacteri;{
predominate in loose soils rich in nutrient matter, eultivated ay)
fertilized. In fact, in well cultivated lands containing relatively Iitt|,
humus, bacteria play a very important part, and occur in groas
numbers, and the moulds are of minor importance ; while the ﬁppm-
layers of soil in forests, rich in humus as they are, contain a large
number of moulds. In rainy seasons also the surface growth knf
moulds is greatly favoured ; otherwise they live and produce spores
helow the surface among the vegetable residues and the living
plant roots. It has heen demonstrated that not only are monlds
. present in the soil, hut that they actually live there, and produce
myeelia, which necessitates their taking an active part in the different
hiological transformations of the soil.

Thus to be able to interpret the part played by these organisms
in the soil, they must be stndied as living organisms, which by theiv
metabolic processes help in the various transformations of both
organic and inorganie soil constituents, and in this way influence
* soil {fertility.

The question of nitrogen fixation by moulds seems to be that,
with the exception of some rather rare organisms, typical soil moulds
do not play any direct part in the nitrogen enrichment of soils. No
has the formation of nitrite or nitrate ever heen demonstrated for
any of the moulds, so that these important activities must he
eliminated from the field of mould action.

On, the other hand, the moulds are found to play a very import-
ant part in the disintegration of organic matter in the soil, parti-
cularly in the first stages of decay, which is termed ammonification.
Whatever may be the.process of formation of complex proteins by
moulds, it is certain that ammonia is left in the medium as a waste
product. If available carbohydrates are present, only small quan-
tities of ammonia will be liberated by the action of bacteria and
moulds ; but in the absence of available carbohydrates there is a large
amount of nifirogen left in the medium by their astion. 'If the
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samonia is regarded as an indication of the amount of ire,y,
decomposed by a living organism, some of the ol o .
ocourring in the soil are found to possess greater powers of '
posing organic matter than are possessed by bacicetia, 1l et o
of the moul(.ls (?n the nitrogenous OTganic natter i the soil iy ho
said .to consist in t.he mineralization of that matcrial with lhp‘-}m,
duetion of ammonia and the building up of fungus proteins.  The
ammonia is used by the higher plants as such. or i oxidized by
nitrifying bac.teria into nitrates, and so used by plants, or is ahsorha
again by the micro-organisms of the soils.

The moulds also Pldy‘ an active part m the dt‘l:nmp(mitiun ol
cellulose and other carbon compounds in the soils. This is of great
importance, since both green and animal manures. and all vegetablo
residues, need to be decomposed before the minerals and nitrogen
compounds can be brought to a condition in which they can either
he taken up directly by. the higher plants, or in which they vn
undergo other transformations due to the action of other groups
of moulds or bacteria. Tt is statel that nearly all the simple
and complex organic carbon compounds in the soil can be
attacked by some group or other of moulds, which thus play an
important part in soil fertility. The moulds attack the catho-
hydrates very readily, perhaps even more readily than the hacteri,
and they cause rapid decomposition of these compounds.  Although
more information is necessary, it appears certain now that future
theories of soil fertility will have to be eonstructed not only from
the point of view of nitrogenous manures and fertilizers aud nitrogen
content of the soil, but also by taking into consideration the vature
wnd amount of carbon compounds added to it.

Tt must be kept in mind, however, that lower plant otganisns
like moulds,when present in the soil, compete with the higher planis
in utilizing nitrogenous compounds for their ewn gruw.?hl. "f""" ;
the il moulds may produce an unfavourable effect uporsoi! o
Although this cannot be denied, two factors mnay ]'f' e R
in some degree counterbalancing the possible i = hier
Plants. First, an excess of ammonium salt= pita i bhe soll
tends to large losses by leaching. especially v v

IRY

wet elimatic
Y
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conditions, the utilization, therefore, of some of these salts hy -}
soil moulds may serve usefully for the conservation of some of s
nitrogen in the soil which would otherwise be lost. Secondly, i
life processes of the moulds tend to the liberation of ammonia. ::]
to the restoring again to the soil of the nitrogen. assimilated by then
in an available form. Thus moulds, from this point of view, nay
act in the soil as storing agents for soluble nitrogen compownls:
and the possible injury caused by them in competing with the higher
plants for the available nitrogen may be more than compensated ior
by their ability to store the nitrogen and make it afterwards slowly
available for the plants. .

Information up to the present leads to the belief that the mould

" flora is more active in acid than in neutral or alkaline soil, although
it does not prechide the fact that moulds are developed also in the
latter type of soil. [t is possible that some of the soil moulds aze
active in the production of acids from available carbohydrates:
thus soil acidity may be due in some part not only to the production
of mineral acid owing to the oxidization of minerals or added ferti-
lizers, but also to the production by soil moulds of organic acids.
such as citric and oxalic. These acids may also act upon the in-
soluble phosphates and other minerals in the soil, and bring them
into a soluble form available for the higher plants. :

One other point with regard to moulds is worth noting. Plant
pathologists know that a soil may become “ sick ” with respect to a
particular crop, due to the fact that continuous cultivation of die
crop on the same soil has caused that soil to become infested with
large numbers of organisms pathogenic to that particular crop.
Parasitic moulds of this type have, however, been isolated from
virgin soils, or from soils on which the crop they parasitized has
never heen grown. Further investigations are needed as to how
far the soil may be considered a possible medium for nourishing
moulds likely to prove dangerously parasitic.
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BOARD QF AGRICULTURE IN INDIA.

TuEe Bleventh Meeting of the Board will be el at, Pusa from
he- st to the 6th  December, 1919, when the following subjects
will be discussed : —

L
1L

HI.

v.

V1.

Programmes of work of the Jmperial Depariment of Agr
culture and of the Dircctor and First Bacieriolgist.
Muktesar.

Programmes of work of the Provincial Agricultural avd
Veterinary Departments and of Native States Depart
ments of Agriculture.

The necessity for invesbigation into the wonditions
nitrogen fixation in Indian soils. |

Whether there is any danger of reducing the level of ferti
lity of Indian soils by the growing of high yieldiy
varietics of crops and the adoption of intensive r‘mA-,tImd\
of cultivabion, without, at the sume thne. providingar
increased supply of manurial constituentx. ool how
this danger can best be met.

The possibility of improving (a) Jorecasts. (_/') _
of areas and yields of crops in Tndin with special v
ence to the recommendations in Chapter XVIEof e
Cotton Committee’s Report. ’

Whether it would rot be to the advantage of I
culture that village panchayats should | RN
where this has not already been dore. 1o 17 vl rates
and to initiate land acquisition proceedings for the

( 82 )

fia) statistics

| refer

A‘“'l]..
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purpose of constructing and maintaining agricuiiur)
roads, drainage and irrigation works, and the improve.
ment of scattered holdings, and that the necessiiy of
creating village panchayats for these purposes, vhere
they do not already exist, should be impressed wupon
Local Governments.
VII. Whether the Agricultural Department should not undertake
' the writing of books of the following types \—
(a) Story books idealizing agriculture and rural Lfe
generally ;
(b) Popular bulletins describmg mproved methods
of agriculture ; and ‘
2) School Readers containing lessons on subjects
pertaining to agriculture, in order to interest
literate Indian cultivators in their life’s work
and to assist in the implovement of rural
education.

VIIL In view of the fact that the poor acreage outturns obtained
in India are to a considerable extent due to the use of
inferior ‘tillage implements, what steps, if any, should
be taken to encourage the manufacture of improved
implements in this country on a large soale.

IX. The importance of conserving such natural sources of
manure as oilcakes, bones and fish for use inthe country.
What practical measures can be adopted to attain’ to
this end ?

X. The preparation for famine eonditions so far as the Agr-
cultural Department is concerned. Can any steps be
taken in advance to meet famine conditions which may
ocour in the future ? Can any measures be adopted ¥
prevente good strains of erops going out of existence I
famine years ?

XI. Whether any special measures are necessary with regard
to the initiation or control of extensive experiments
with agricultural power machinery, with special Tefer
ence to motor ploughs and tractors.
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XII. A complete review and discission of the PO et experi-
mental plots at Pusa whivl were Liid dowp l.\" A .l 'Inm-

mittee of the Board of Auiwlinge i 1ues,
XIII.  Whether it is necessary to recosid ¢l ren. v dations
made by the Board of Agriculic - ¢ jure o (o
ment should not restriot the export of varti tur e in

demand abroad.

XIV. The improvemont of cotton macheting ant Indie. wyily
special reference to the recomumendivions of the Tndin
Cotton Cominittee, paragraph 233.

Ak
WHEAT YIELDS IN THE UNITED PROVINCES.

THE season which has just passed has not heen s very good
one for wheat. Some of it was sown late and much depended on
the absence of hot west winds during the growing period.  Unfortu-
nately, there were a few days of hot wind at the heginning of March
which damaged the backward crop and took several maunds off the
vield. In consequence of this the outturns at the farns of the
Agricultural Department have on the whole not heen Jugh and
are lower than those of the past fwo seasons. Bub i some vuses
very high yields have been obtained even in this year, and I propose
to deseribe the method of cultivation followed so that others who
read this Journal may be induced to try it. If they do, perhaps
they will themselves write and describe their experiences.

The department have been erdeavouring to introduce the
sowing of cane in shallow trenches, as promising the best and most
certain results with improved varieties, hoth as regards germinad 1on
and yield and sugar. Under this system, & trench two feet, wide
and six inches deep is dug: the earth in the trench so made 1s
then dug with “ kasis ” to a further depth of hine inches .uml the
available manure applied. Though somewhat niore expuitie i
sowing on the flat, yet later on 1t saves much Iahnm:';s,v}v i I‘l'ull!lll.‘
i carthing up the crop. It is essential for thick vt which
will otherwige fall down in the monsoon awl v valite of the cane
greatly deteriorate.
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It had been noted in previous years that this method of ..t
vating the land had a surprising effect on the succeeding - leat
crop. It was more marked than usual on this year’s crop. The
land so cultivated had retained, except where the rains completely
failed, sufficient moisture for sowing without irrigation, thouul i}l
the neighbouring fields a ““ palewa ” had often to be given lifore
sowing. Good cultivators in these provinces are Tully aware of the
advantages of sowing on moisture, and make every effort to retain
it even in canal-irrigated tracts.

At the Shahjahanpur farm the wheat on land which had been
trenched the year before stood out above the.crops of the neighbour-
ing fields, though they too had been sown on natural moisture and
on cane land which had received the same amount of manwe but
had not been trenched. The yields were excellent. At the Bijauria
farm, Bareilly District, there was a block of wheat on six acres of such
land. Up to March it was the finest wheat T had seen in India.
and the Superintendent of the farm was confident that the yield
would be well over 40 maunds per acre. Unfortunately pat of it
fell down with the heavy winds in March, and rats damaged the
fallen ears. When threshed the average was just under 37 maunds.
At the Shahjahanpur farm, the average yield of 3 acres was much
about the same, viz., 36 maunds. This Jand had received no manure
other than which had been applied to the previous cane crop, and
was at the ordinary rate given to cane. The first of these crops was
irrigated once only, that at Shahjahanpur twice. It would seem
from this that quite apart from the advantages to the cane, this
system of trenching will pay for itself in the next wheat erop. The
cost of the operation is about Rs. 15 per acre, and considering that a
good crop of improved cane will yield produce worth Rs. 350 to
Rs. 450 per acre and that wheab is now selling somewhere about
Rs. 5 per maund, the outlay is not excessive and the system should
be worth trial in those distriets where cane and wheat ate commonly
grown in rotation. But some strong-strawed wheat like Pusa 12
must be sown, or the heavy crop will fall with any wind or ruin.v#
[Thée Hon’ble M. H. R. C. HaiLEY, in the United Provinces Vor
Journal, dated 15th May, 1919.] '
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CERTAIN ASPECTS OF THE ORGANIZATION AND g1 ¢+ -
THE AGRICULTURAL DEFARTMENT IN BENG v

A Resolution, dated 7th June, 1919, issueid b 50 (oreen .
of Bengal, says i— ‘ |

As it s d.esirable $0 place the public it possesion of the e
tions and policy of thg Agricultural Departuient in the :L"‘L‘lcul.l wral
development of the Bengal Presidency. the CGovernor ?u (‘num;ll.
Jdeems it advisable to explain in sume detai! rertain aspects of the
organization of the department. together with some suggestions
derived from the experience of other conntries as to hinw !|1‘|‘h1n‘np]v
van best benefit from’its activities.

The necessity for private effort. The two main hravehes of the
deparbment are the research and demonstration branches. 1t s
however, clear that the activities of the department in respect of
the demonstration of the results of the investigations of the research
hranch cannot be expected to reach more than a Juinge of the agricul
tural population. without the help of the public. On. the ore hand.
the extent of such activities is conditioned by financial considera
tions ; on the other hand, any development ol the kind 1 of no
avail if the people are not ready ur cannot artange to take advantage
of it. Individually the agriculturist is ready: experience i this
country has shown that 1f he can see with his own eves the vadue of
an improvement he will adopt it.  But if allave 1o benelit, experience
in other countries shows that the agricnlturists must meet Giovern-
nent half-way in the matter. Tt has been found in those countries
that, if small associations of agriculturists we formed 1o test and
adjudicate on suggested improvements, to iscuss 1 .
and failures with each other, and fo brivg their peeds 1o the potiee
of the Agricultural Department, then vot only s the practical
problem of how to reach the whole agricultyral” an s
hut there is hardly any limit to advapeement in the directoo o

hotr suceesses

al pupul:xii(m solved.

1 . . . . . . s !.“”l

improved production, economic distribution. improver Fuot {

and indeed in all mental and moral develupme o wtoida
| Beoren o0 2oL Ry,

i an American Professor of Politica

o o i one lsuropeat
“ The transformation in the pural life o ore vieas om faropeat
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community through co-operation has amounted to little less tha:. ,
revolution. Higher standards of agricultural products and prod: -
tion have been set up and maintained, better methods of farm.-y
have been inculcated and enforced, and the whole social, moral 4.l
civil life of the people has been raised to a higher level. From rie
view-point of material gain, the chief benefits of agricultural co-
operation have been the elimination of unnecessary middleme:,
and the economies of buying in large quantities, and selling i
the best markets, and employing the most efficient implements.”

An essential condition, however, for the success of such associa-
tions is that they should be conducted on the basis of self-help.
It is desirable for Government to assist such associations by teaching
and exercising close control ; but interference with their manage-
ment or the grant of pecuniary aid by Government impairs the
fundamental principle of self-reliance.

Formation of small agricultural associations in Bengal. What
precise form private effort should take in Bengal, it is perhaps too
early to prophesy. But undoubtedly therc is every reason to
believe, from the experience gained in other countries, that the
formation of small agricultural associations should prove successful,
whether as simple associations formed for the purpose mentioned
in the preceding paragraph, or as co-operative societies dealng
with the purchase of seeds and implements or with the distribution
of agricultural produce. There is probably room for associations
contbining one or more of these functions. Apart from foreign
expetience and experience in other provinces in India, there is also
the definite fact that such simple associations, serving thanas or
even smaller areas, have met with marked success in the district
of Birbhum in the Bengal Presidency. By the co-operation of
official organization and private eflort of this nature not ouly
will the successes obtained by experiment be brought to fruition in
the interior, but Government will be furnished with a first-hanl
agency for ascertaining the real needs and the wishes of the agricul-
tural population.

His Excellency in Council hopes, ‘therefore, to see a furthet
extension of this experiment throughout the province, particulariy
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in those distriets in which demonsiration farns slue-,iv exXISt or are
about to be established, as it is in thime districi « 1] R,
,é)epa?:tnflent can give the most Lelp. Tl fornwiion of e,
assoctations rests, however, with the public : wul e
suecessful if they are fimanced and nahaged by e peeple. The
principle accepted as essential by the Board of Ariculiure i lilia.
at their seventh meeting in 1911, was that those who wre awinted
should all be agriculturists, really interested i logal agricult
improvement.

The officers of the Departments of Agricultur: and Co-operative
Societies will be reefdy at all times with their wdviee  and
sounsel.

wt the Aorieuliural

“‘l” orly he

ural

Functions of existing associations. The cxtevsion of sneli snall
associations, if carried into effect, will inevitably invalve some
alteration in the functions of the existing provincial, district and
divisional agricultural associations. The distriet associations may,
for example, find, as time goes on, that their executive functions
are being gradually absorbed by the working village societies.
For the present, they may find that their duties are devoted to the
organization of such societies. The development will of neoessity
be a gradual process, and the present associations will doubtless
adapt themselves to changing circumstanges ox give way toa different
organization if they cease to satisfy a real need.

The divisional associations, in particular, may not he required,
while experience may show that the functions at present discliarged
by the provincial association can he more effectively performed
by the new Board of the Agricultural Department which has been
created.

Establishment, of demonstration and seed farms. ’l'lu:. I't':a‘n;t'['(:]l
work of the department, or, more properly spraking. the mvvstqgu«
tion work, is mainly condusted at the Daceas Agricul.l‘ln‘ul ,\"mf.'um,
which is the headquarters of the chemical. butzu‘uml- aml ibre
sections, while there is a smaller investigating centze i v\\.«.r Bengal
at Chinsura. At thesc centres problcms of pr;uﬂ.im! neility to Bengal
agriculburists are investigated, such a3 the 'pmh'u;n prove
rice, jute and sugarcane, the suitability of vavious fertilizers, the

on of improved
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prevention of insect pests and so on ; and not, as there is a tend.
in some quarters to believe, research work of a purely acad:. .
interest. For the purpose of testing the results obtained at th- ..
research stations and demonstrating their value, smaller stati ...
or farms have been established at Rajshahi and Rangpur. Priv.:

alp

farms at Burdwan and Kalimpong are also managed by the dep-
ment. The utility of these stations has been fully proved and tfw
necessity for . small farms in every district accentuated, owing
to the success attained in the plaut-breeding sections of the dep;u‘t,\-
ment. [t has thus become necessary to arrange for the establish-
ment of a demonstration and seed farm in each district, for the dual
purpose of adjusting the results of scientific investigafions at the
central research stations to local conditions and of taking up the
study of purely local problems. Each farm will form a centre lor
the demonstration of such items as have been found by actual tests
to Dbe suited to local conditions. A programme is, therefore, under
contemplation for gradually providing every district in Bengal with
a demonstration and seed farm as soon as practicable, whilst official
sanction las already been accorded to the establishment of such
farms at Mymersingh, Bogra and Comilla.

Co-operation of District Boards in establishment of farms. in
view of the popular interest in agriculture, it has also been. considered
desizable to enlist the interest of the District Boards by requesting
them to co-operate in the establishment, maintenance and marage-
nient of the farms, subject to the professional control of the Agricul:
tural Department. .

In the view of His Excellency in Council the forms which the
assistance from District Boards may legitimately take are as
follows :—

(1) Provision of land or of money towards the acquisition
of the land or towards the necessary buildings.

(2) Provision for the whole or a portion of the Tecurring
expenditure on a farm.

The Governor in Council holds that District Boards shoull
possess a voice in the management of the farms to the extent to
which they contribute, subject to the professional control of the’
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department. Certain District Boards have already ;
operate on these lines. v ey et o

.Demonstmtors. For the purpose of advertising the
obtau.wd at the central research stations and on xlu.ﬁ:’(. ‘“ .
advising the small agricultural associations which .;n‘ ‘TI'IIT.;‘I“t '
come into being, definite circles, such as the arca of ix ":“‘.I"‘ ‘,‘f‘ll' "
are hecessary for demonstration work in charge u} (lh‘n:“”::"‘“:\“f‘
working under the supervision of ;xgri«:ultur;\; oflicers 'l:\:.\: ‘t”')
81X fiistrict agricultura.l' officers, .., one {or each di.s't.rivt il.ll lt i\-
presidency, have now been sanctioned ; five additional wri‘«ultur«l:l
officers have also been appointed for special work © and I|Tvrn are ‘:U
present altogether 79 demonstrators. i is conterplated thit
with the completion of the programnie for the corstruction of l;ll‘mn-

and the multiplication of small agricultural associations, the rumber
of these demonstrators will be gradually but largely irereased.
until there is one for each police station in Bepgal. '
Seed-siores. Fxperience in Bengal has showr that the el e
result of successful demonstration at ary of the farws already e
existence is a demand for improved agricuftural appliavees, and fur
seed of a new crop or of a new vatiety ol crop. In Jact. agricultural
improvement; in India necessitates in nearly every case the use ol
gsome new thing, whether it be seeds, fertilizers. implements or
insecticides. This is exemplifiel by the insistent ard growing
demand for seed-stores in those distrivts where seed of i pew erop
variety has been issued. One seed-store will pot he sufliciert
in # district ; but sced-stores shoulil be established also utevery
subdivisional headguarters and a all demonstration cetres. To
‘produce the best results such seed-stores should. however, D estah
lished and maintained by aueh bodics as agricuttural associations
or co-operative societies or local authorities. 1t is not. tHwrefore
the policy of Government to establish arnd nadntain sieh e
stores themselves for areas smaller tha
would this involve too large a pommercial u
ment—where attempted in other countries.

abandoned for this reason—hub it wouls
sphere of private effort.,

noa subdivision. Nt orhy
pdertaking o Guvern
i s iltimately been
| invilve oo great an

encroachment on the There ate already
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30 stores in existence under the auspices of Government, and -
are being created under local organizations.

General policy. By the continuance of investigation for pra. .
tical ends at the central farms, by the creation of demonstratic.
farms in every distriet and seed-stores in every subdivision, by tl..
appointment of a staff of agricultural officers and demonstrator,
in sufficient numbers to aid district officers and the departmen
on the one hand, and the agriculturists, either individually or in
assoclation, on the other, the Bengal Government are aiming at the
solution of the two problems which the Agricuttural Adviser to the
(Government of India has declared to dominate the whole situation :
the first is the provision of the best obtainable seed for any type of
agricultural produce, and the second the creation of an agency
for its distribution.

*
® %

Tre following further extracts from official reports dealing
with the use of caetus in the Ahmednagar District as a fodder
substitute have been published by the Bombay Government : —

Eatract from a Report No. B.—854—1918. dafed 29th May, 1919.
from the Honourable Mr. L. J. Mountford, C.B.E., I.C.S., Con-
missioner, Central Division.

After touring through parts of four tilukas of the Ahmednagar
District and inspecting cattle camps and villages where cattle are
fed on cactus, [ am of opinion that the villagers have a very valuable
fodder adjunct for their kadbi (Sorghum stalks) in cactus properly
prepared, and consider it would be well if our expert veterimary
officers could give a definite opinion on this point.

The preparation is simple. It consists in roasting the cactus
over a village forge and chopping it up fine. The thorns catch fire
readily, and with very little care all thorns can be destroyed. In
some places women also extracted the charred tufts. This is not
considered necessary, but it probably assists digestion. An ad-
mixture of strengthening food is advisable where kadbi is not
- available. In Ahmednagar, they add two pounds of cotton seed and
occasionally one pound chuni (gram and lentil husks) to the
24 pounds full feed.



NOTES

In the camps and kitchens [ visited, T found vriv oo,
stuff greedily. Some cattle and buffaloes will vue 1je b ‘«;;
leaves whole, but chopped fodder is best. The people e .
enthusiastic, and, from reports received. some villages fune il
to this fodder almost ina body, sueh as Brahwanwads { Ahols) i
Pedgaon (Shrigonda) and many others. _

Cactus operations are not new to Alimednagar, as they were
carried out in 19125 but the village busy-hody was not absent.
Various rumours were started which at fivst somewhat impeded the
campaign, such as that compulsory payment woull be insisted on
when the cactus campaign was closed ; that the animals would die.
and, when it was found that aninals did not die, that they would
die off in the rains. This prophecy still obtains among castus
opponents. .

Villagers visit the camps and kitehens with their cattle, orask
to be allowed to take some rations away to their villages; where
possible, choppers, bellows and prongs are given thent.  Many vame
to Mr. Beyts’s bungalow for mstruction, and while T was there, twa
very fine cattle in splendid condition were brought by their owner
to be taught to eat cactus. L have seen cattle bronght in by their
owners eat their ration for the first time straightaway.

Cattle which had not the strength to raise themselves from
the ground two months ago in some of the camps, are 10w able 1o
do light work at the mhote, and to pull the castus carts.  Mr. Ht-_.\'ls
purchased many miserable animals i the ]u‘st, gy of exluustion
from the butchers for a few rupees, and, alter Juml'm g then an cartus
preparation, has sold them to the ryots for three times the ]leuh;‘w'
money. Mortality was very heavy hefore tvh'e cailis canpaign
started. One owner told me he lost seven of his cattle that he had
fed on grass purchased for Rs. 2,000 ; and that he had lost none
since he took to cactus. The mortality i the cactus camps Fhaas
been slight.

At present there are over 34,000 cattle feeding on cae! s ;m‘.l it
would have been utterly impossible o find gras, or fadh to ‘h;;‘-
these cattle. They would require at eight pornds of grass (,E hes f
a day (a low all-over daily average for cattle and young sto ) some
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272,000 pounds or over 80 lakhs per month. This amount of grass
could not be obtained.

The present price of kadb: in the market varies from Rs. 40 to
Rs. 60 per 1,000 pounds, while the cost of 1,000 pounds of cactus,
cleaned, chopped and. prepared for food is Rs. 2, to which is added
Rs. 5 worth of cotton seed which is very’ expensive at present.
Chumi is often added where procurable, but is not essential

Cactus no doubt possesses a certain feeding value, but is most
useful when used with cotton seed. It can also be mixed with
chopped kadbs in the proportion of 2 to 1, and ., asis hoped, the
ryots will recognize what a valuable green fodder they have all
around them, the fodder resources of the eountry will be vastly
increased, and future famines will be robbed of mueh of their
terrors. In 1912 cattle preferred prepared cactus to the famine
grass that was available that year.

I visited a charitable grass camp at Ahmednagar and elsewhere,
and found the animals in no better condition than in the cactus
camps. Where, as happencd in both classes of camps, animals
came in a very poor condition, mortality was to be expected. In
one grass camp the mortality was 20 per cent. and there were many
animals on the sick list, and I understand the mortality in the cactus
camps did not approach this figure. I came to the conclusion that
dry grass alone is not sufficient for famine cattle. In the first place,
really good grass of sufficient nutriment is difficult to procure; and,
secondly, some green stufi is necessary. Cattle appear to thrive
hetter on cactus with the adjuncts employed in Ahmednagar. Again,
foreign grass often disagrees with cattle. Although the local cattle
in the Dings thrive on grass, there were very heavy losses among
the Ahmednagar cattle sent there, and those that returned came back
in a miserable condition. )

Extract from a Report No. 1996, dated 11th June, 1919, from Lieute-
nant-Colonel &. K. Walker, C.1.E., O.B.E., F.RC.V.S., Super-
intendent, Civil Velerinary Department, Bombay Presidency.

I have visited cattle camps in the Ahmednagar and Poona

Districts where cattle are being fed on prickly pear, and recently
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{May 11th to 15th) I made a detailed Inspection n the Ahmednagar
District m this connection. I paid surprise visits to a number of
villages in various directions where the fodder was being used,
and visited the eamps at Rdhuri, Shrigonda and Wakodi. |
aiso visibed the charitable camp at Ahmednagar where the cattle
were being fed on dried grass and kadbi, no prickly pear Deing
used.

I oan bear out the Hon. Mr. Mountford's statements in every
particular. There can be ro doubt that cattle can he maintaied
on prickly pear when necessary without harm. Tt is not claimed
that it ranks as a good fodder, and it should be supplemented with a
certain amount of dried grass if possible in addition to some pro-
portion of concentrate. (attle require a proportion of green fodder
to keep in good health, and the dried grass that passes as hay in this
country is frequently so inferior and innutritious that it causes
internal disorders, especially in debilitated cattle. Animals have
their idiosynorasies, and there may be cases where prickly pear
causes indigestion, especially if it is improperly prepared. It is
essential that all the prickles should be removed. Like all green
fodders i produces some looseness of the howels, which is considered
normal to cattle in countries where green fodder is comman, An&r
excessive looseness can be remedied usually hy supplying fodder
in intelligent proportions. 1iarrhwa in cattle in the raing is common
from varions causes. I have written a leaflet on the subject, which
15 being published by the Agricultural Department in English and
three vernaculars.

I beg to say that in my opinion the cactus fodder campaign,
parbicularly in the Ahmeduagar District, has been a great success,
and that by the aid of this fodder a very large nuniber of cattle that
would otherwise have died have heen saved. The work in the Poona
District has also been effectual. A very pleasing feature in the
Ahmednagar District 1s the obvious satisfaction of the cattle-owners
when orce they have been persuaded to take up the method.
They have learned to appreciate ifs advantages, and in many
places their own arrangements are well devised and working
well.
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Iy the Rhodesia Agricultural Journal, December 1918 + ..
is some advice as to plants suitable for forming cattle -proof he. .
on Rhodesia. Among these is Bougainvillea, especially the =
species glabra and spectabilis. This is used as an ornamental he . .
in some of the West Indian islands, and is certainly of a stru. o
enough growth to form a close hedge of any height or width whis,
may be desired. The blaze of colour in the flowering season, whic
is almost the whole year, makes it a most showy objeet. The tw,
species of Bougainvillea mentioned above grow easily from cut-
tings inserted in the ground. Until growth.starts, they should he
kept well supplied with water. The plants are extremely hardy,
and when established, will stand long periods of droughs.

*
* %

Ture Rothamsted FExperimental Station has been engaged for
some time in fleld trials and other investigations to discover what
value ammonium nitrate possessed as a fertilizer. Dr. E. J
Russell thus swnmarizes the general results of the experiments in
the Journal of the Board of Agriculture, Vol. XXV, No. 11 :—

(1) Ammonium nitrate is an excellent fertilizer, the nitrogen
of which is worth as muchas that in nitrate of soda and sul-
phate of ammonia. At present prices of these two fertilizers,
ammonium nitrate would, on the same basis, be worth £37 5s. per
ton.

{2) It contains more than twice as much nitrogen as nitrate
of soda, and one and three-quarters times as much as sulphate
of ammonia : 1t ig thus the most concentrated nitrogen fertilizer
obtainable on the large scale. Where 1 cwt. of nitrate of soda ox
# owt. of sulphate of ammonia is ordinarily used, less than § ewt. of
nitrate of ammonia would be required.

(3) It can be applied to any crop for which nitrate of soda is
suitable, but it is not superior to sulphate of ammonia for potatoes.
and may be inferior. Its proper use is as a top-dressing, and not
asa constituent in mixed manures.

(4) Farmers must insist on having the “non-deliquescent ™
variety, otherwise they will certainly be inviting trouble.
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(5) Whlle the material itself is not inflammable, it vet helps o
fire conmde).:aalbly. Great care is, therefore, necessary not to store
under conditions where a fire might be started. .

***
THE COCOA PRODUCTION OF THE EMPIRE.

Al'VIf)NG the products of the Empire which before the war were
not utilized in the United Kingdom to the extent tley might have
been, cocoa takes a prominent place. The quantity of edeon
produced in British countries in 1913 was mote than three times
the amount consumed in the United Kingdom, yet that country
only obtained about one-half its supplies from those sources, the
remainder consisting largely of South American cocoa and foreign
cocoa shipped vid continental countries. Not only was this the
case, but the British Isles were importing large quantities of prepared
cocoa and chocolate from foreign countries which had been manu-
factured there from British grown cocoa. During the war the
position improved and a much Jarger proportion of the raw covua
came from the Empire, no less than 86 per cent. of the total imports
coming from British possessions in 1917, and it is to be hoped that
this state of affairs will continue. The importance of the matter
will be realized when it is stated that in 1916 the total imports were
valued at 1no less than six and three quarter million pounds sterling.
The question of the production of ¢ocoa in the different countries
of the Empire, the world’s consumption, and the covoa trade of the
United Kingdom is fully discussed in an article in the Junuary-
March (1919) Number of the « Bulletin of the Imperial Institute.” Of
the many interesting points brought out, two call for special mention.
The first is the unprecedented growth of the ocoa industry in the
Gold Coast, where the product is grown and prepared for the market
entirely by the natives. The colony commenged to export cocoa
in 1891 and it now produces more than one-quarter of the world’s
output. The other equally remarkable fact is the cnormous
increase in the consumption of cocoa in the United States in Tecent
years. The consumption has trebled since 1913 and about onc-half
the total quantity, produced in the world now goes to the States.
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The cocoa industry of the Gold Coast is also dealt with
length in a message addressed to the Legislative Council of tf,
Colony by 8ir Hugh Clifford, the Governor, which appears in tk,
same Number of the Bulletin.



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS,
MEETINGS AND CONFERENCES, ETC.

WOODHOUSE-SOUTHERN MEMORIAL FUND,

DoXaTIoNs received up to the 31st May, 1919, and acknowledged 1,930
in the Agricultural, Journal of India, Vol. XIV, Pt. IV,
July 1919

Donations received during the period from Ist June to 31st
Aungust, 1919 :—

V. G. Gokhale, Esq. . - 10
8. K. Basn, Esq. .. . . . 10
Toran .. Re 1,950
*
* *

THE names of the undermentioned have been brought to the
notice of the Government of India for valuable services rerdered in
India in connection with the war up to 31st December, 1918 :-—

The Hon’ble Mr. H. R. C. Hailey, C.LE., 1.C.S,, Director
of Land Records and Agriculture, United Provinces.

Mr. B. C.Burt, M.B.E., B.Sc., Deputy Director of Agriculture,
Cawnpore.

Colonel J. Farmer, C.LE., F.R.C.V.S., Chief Superintendent,
Civil Veterinary Department, Punjab.

Colonel H. T. Pease, C.1E., MR.C.V.8,, Principal, Veterinary
College, Punjab. _

Mr. J. G. Cattell, M.R.C.V.8., Superintendent, Civil Veterinary
Department, Sind, Baluchistan and Rajputana.

***

Lizut. (TeMP. CoL.) GEOFFERY Evaxs has been appointed an
additional Companion of the Most Eminent Order of the II{d.u.m
Empire in connection with the military operations in Mesopotamia.

( 84 )
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Mr. P. P. M. C. Prowpex, 1.C.S., Joint Magistrate, Agra, L,
beer appointed. Under Secretary to the Government of Ipdj,
Revenue and Agriculture Department.

EY
* %
Mg, W. A Davis, B.Sc., A.C.G.L, has beem granted special
privilege leave for five months with effect from the 11th Octoher, 1919,

i **$
Mg. 4. 8. HExpERsox, N.D.A., N.D.D., Imperial Agriculturist,
has, on the termination of his deputation under the Munitions
Board, been granted with effect from 23rd June, 1919, combined

leave for six months, viz., privilege leave for 3 months and 10 days
and study leave for the remaining period.

*
Mr. J. H. Wavron, B.A., B.8c., Supernumerary Agricultural

Bacteriologist, Pusa, has been granted combined leave for six
months.

%
Tue services of Mr. M. Afzal Husain, B.A., Supernumerary
Entomologist, Pusa, have heen placed at the disposal of the
Government of the Punjab.

£
* &

Mr. J. F. Dastur, M.Sc., who has been appointed to the Indian
Agricultural Service, is appointed Supernumerary Mycologist at
Pusa, with effect from the 30th June, 1919, and deputed to
England for fifteen months for training.

. *
¥ ok

Mr. W. A. Poon, MR.C.V.S, on reversion from military
service, has been appointed Secord Bacteriologist, Imperial Bac-

teriplogical Laboratory, Muktesar, with effect from the 30th July,
1919,
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Mr. G.. A. D. Sruarr, LO.S, is gravted combined leave for

one year with effect from the date of relief of his offieiating

appointment as Agricultural Adviser to the Government of India

*
* ¥

Mz. R. H. Erwis, 1.C.5,, has been appointed to act us Director
of Agriculture, Madras, in relief of Mr. R. Cecil Wood, M.A,, and
until further oxders. '
’ ***

Mr. R. C. Broaproor, Probationary Deputy Director of
Agriculture, Madras, has been appointed to act as Superintendent,
Central Farm, Coimbatqre.

-

Mr. P. H. Rama Reppr, Probationary Deputy Director of
Agriculture, Madras, has been appointed on completion of his
training to act as Deputy Director, IT & III Cirgles, vice Mr. (. R,
Hilson granted leave or until further orders.

*
* ¥
Mg. P. C. Patin, L.Ac., who has been appointed to the Indian
Agricultural Service, has been confirmed i the appointment of
Deputy Director of Agriculture, Northern Division, Bombay, from
the 1st March, 1919.
£k
Mz, Bamenar M. Desat has been appointed Deputy Director
of Agriculture, Gujarat, with effect from the Ist April, 1919.

*
® #

Mz. D. L. Sanasrasupng, B.Sc., LA, Assistant  Professor
of Chemistry at the Agricultural College, Pooua, has been appointed
to act as Agricultural Chemist to Government, Bumbay, with effect
from the Ist June, 1919, pending further orders.

*
% %

Mz. G Tavror, M.R.C.V.5, Superintendent, Civil Veterhary
Department, South Punjab, has been appointed to officiate ae
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Superintendent, Civil Veterinary Department, Bombay, with efi. .t
from the 12th July, 1919, vice Lieutenant-Colonel G. K. Walk::,
C.LE., 0.BE., FR.C.VS, appointed to officiate as Princip.,
Veterinary Collegs, Lahore. i

* ¥

Mr. A. D. McGrEGOR has been appointed to act as Superii-

tendent, Civil Veterinary Department, Bengal.
*** .

Mg. Rassswar Das GupTa, who has been appointed to the
Indian Agricultural Service, has been confirmed as Deputy Director
of Agriculture, Bengal, from the 1st Apri],' 1919. He has been
placed in charge of the Northern Circle, but will continue to act as
Deputy Director of Agriculture, Western Circle, in addition to his
own duties, duxing the absence of Mr. F. Smith on leave.

***

Me. N. S. McGowan, B.A., Professor of Agriculture, Agri-
cultural College, Sabour, has been granted combined leave for one
year from the 1st April, 1919. Mr. Surendranath Sil, B.A., M.Sc. A,
officiates as Professor of Agriculture during Mr. McGowan’s absence.

*
¥ Xk

Mz. T. ¥. Quirke, M.R.C.V.8., Superintendent, Civil Veteri-
nary Department, North Punjab and North-West Frontier
Province, has been granted combined leave for six months with
effecct from 26th May, 1919. Mr. J. 8. Garewal, MR.CVS.,
officiates in Mr, Quirke’s place.

*
* %

Ra1 Same Lara Koru Rau, Deputy Superintendent, Civil
Veterinary Department, has been appointed to act as Superintend-
ent, Civil Veterinary Department, South Punjab, wvice Mr. G.
Taylor transferred to Bombay.

* #
Mz H. E. Cross, M.R.C.V.8., Civil Veterinary Department.
Punjab, has been granted an extension of furlough for eight
months.
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M]?" F.J .PLYMEN, A.C.G.I, Deputy Director of Agriculture,
ha.s }‘eﬂgned his seat on the Legislative Council of the Chief Com-
missioner of the Central Provinces.

*
* %

M}R. G. Evans, C.LE, M.A,, on the completion of his speeial
duty in Burma, has returned to the Central Provinges.

%
* % .

Mz. A. G. Birt, B.Sc., Deputy Director of Agriculture, As;nm.
is allowed combined leave for one year and four months with
effect from the 24th June, 1919. Srijut Lakheswar Barthakur,
Superintendent of Agrioulture, Assam Valley, is appointed to
officiate.

***
Mg. E. 8. Farsroraer, M.R.C.V.S,, is confirmed in the Civil
Veterinary Department and appointed to officiate as Superin-

tendent, Civil Veberinary Department, Sind, Baluchistan and
Rajputana, with effect from the 1st July, 1918.
*** ‘

Tag soventh annual mecting of the Indian Science Congress
will be held at Nagpur from the 12th to the 17th January, 1920.

Sir Benjamin Robertson, KCSI, ECMG., CLE, Chel
(ommissioner of the Central Provinces, has gonsented to be Patron
of the meeting, whilst Sir P. (. Ray, C.LE., D.Sc, PuD., Palt
Professor of Chemistry, Caleutta University, will be its President.

The Sectional Presidents will be i—

Applied Botany and Agriculture. M. D. Clouston, C.LE,
M.A., B.8c., Offig. Director of Agriculture, Central Provinces.

Physics and Mathematics. Dr. N. A, F. Moos, FRS.E,
formerly Dixector, Bombay and Alibag Observatories.

Chemistry. Mr. B. K. Singh, M.A., P.C.8., Offg. Professor of
(hemistry, Government (ollege, Lahore.

Systematic Botany. Mr. P. F. Fyson, B.A., F.L.S., Professor
of Botany, Presidency College, Madras.
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Zooloyy. Mr. E. Vredenburg, B.IL., B.Sc, ARSN,
AR.CS, F.G.5., Superintendent, Geological Survey of India.

Geology. Mr. P. Sampatiengar, M.A., F.G.8., Offg. Geologist,
Department of Geology and Mines, Mysore.

Medical Research. Lieut.-Col. J. W. Cornwall, M.A., M.D,
D.P.H., LM.8., Director, Southern India Pasteur Institute, Coonoon.

Further particulars of the meeting may be obtained from the

Honorary Secretary, Dr. J. L. Simonsen, Forest Research Institute,
Delira Dun.



Reviews

Forecasting the Yield and the Price of Cotton. By . L. Moone,
(Macmillan & Co.) ~

THE United States produces more than one-half of the fotal
world’s output of cotton of 30 million bales, but, owing to the arga-
nization of the American trade, the price of cotton in every market
in the world depends more on the American price than the relative
American production alone would indicate. The prediction of the
yield and price of American cotton is, therefore, a matter which
concerns the whole cotton-buying world. In applyivg the method
of correlation to tke problem of the yield of Amerivan cotton
Professor Moore has been anticipated by Kincer.  But Kircer, though
Le obtained a high value for the correlation, did so by nwltiplyig
his rain and temperature variables by more or less arbiteary co-
efficients, which themselves depend on tle antecedent climatic con-
ditions. By choosing a sufficient number of such coeflicients any
correlation however high can be obtained, ard there is no assurance
that the formula of prediction is anything more tha an empiricism,
summing up past events, but of fo use in predicting future ones.
To this criticism the whole theory of correlation, except where it is
used to mieasure quantitatively the association hetween known
‘verm cause,’ and their eflect is, to some extent, cxposed. fn
using the method of multiple correlation, in particular, long series
ate necessary if the number of variables used is at all lurge. Thus
Professor Moore uses the rainfall in May, and $he mean temperatures
of June and August to predict the yield of cotton in Georgia, and
obtains a multiple correlation coefficient of 0732, which suffives
to out down the error of prediction to about 70 per cent. of the error
of a pure guess based on the mean outturn. But the series from
which the 3 total correlations are obtained is on.ly one of 20 years,

( 847 )
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and this somewhat modifies, though it does not entirely vitiai:
the value of the formula of prediotion. The results obtained i
Georgia suggest that high rainfall in May and high temperature i,
August are harmful to the cotton crop, while in June high tempera-
tures are beneficial. To what extent these are true effects of
rainfall and temperature, or merely the result of some allied con-
dition, such as plant disease, which in its turn is dependent on
climate, cannot .of course be stated off-hand, nor indeed, for a first
apprbximation forecast, does it matter. For the prediction of the
price of Upland cotton from the total American output in bales,
even higher correlations are obtained. For example, the correlation
between the percentage change in price and the percentage in pro-
duction is found to be — 0°819 and the multiple correlation co-efficient
between the price of Upland cotton and the combined factors of total
production of cotton and index prices of all commodities is 0°859,
from which the error of prediction can be reduced to one-half of the
standard deviation of the price of cotton frem year to year. It
appears, however, to be nowhere stated on what date the price is taken.
Though Professor Moore has obtained some useful results, and
bas shown conclusively that from climatic conditions the American
cotton exop can be forecasted in nearly every case more accurately
than the official forecast succeeds i doing, and that often a month
earlier, it 18 impossible to admit that he has obtained a complete
solution of the problem of cotton prices, or indeed that such a solu-
tion can be found from the mere application of the method of mul-
tiple correlation, as Professor Moore appears to jmagine (p. 151).
That an immense improvement in official crop forecasts can be
effested by the method of correlation has been known in India for
many years, and it has been shown that some sugarcane forecasts
are, like the May American cotton forecasts, worse than useless;
but to suppose that a final physical, chemical, physiological and
ecopomic phenomenon solution is to be obtained by pure statistios
is & misconception, which nevertheless should not blind us to the
merits of the methods evolved by Francis Galton and Karl Pearson.
In another respect Professor Moore seems to go above his last
in attempting to better the official forecast of cotton based on the -
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condition-ratio figures issued on the Ist of Mzy, June, July and
August. These figures Professor Moore correlates with the cor-
responding yield-ratios, and finds as was to be expected that the
correlation is less than unity. He then conmstruots the regression
equation of yield-ratio on conditioh-ratio, and offers this as u better
prediotion formula than the offivial prediotion itself. This is an
astonishing perversion of the method of statistics. Fortunately the
author only seems to treat this prediotion formulaas a side issuc,
but as it has no meaning whatever it should not have been introduced.

To sum up, the book is a definite step on the lines of attack of
the problem of forecasts adopted by Hooker, Warren Smith and
others, [8. M. J.]

x
* %
Farmers’ Clean Milk Book—By C(marLEs Epwarp Nogrn, M.D.

(New York: John Wiley & Sons, Ing.; London: Chapman
& Hall)) Price 5s. net.

Turs book is got up on the popular style. The matter is
expressed in non-technical language and will appeal to a very wide
cirele of readers. Although the adviee is useful, nothing fresh is
given to dairymen who cairy on their work in an up-to-date manner.
It may naturally be inferred from the publication of a work of this
kind that the health authorities think that there is still much head-
way to make in produecing safe milk in America.

While some information regarding the entry of the disease-
producing bacteria into milk is given, and while pasteurization is
described in & general way, an important point, namely, the thermal
death-point of disease-produsing germs and the exposure required
at a given temperature to kill them, is omitted. In other words,
the temperature of pasteurization and the time for which milk should
be kept at that given temperature under different conditions have
been passed over. Since the ordinary conditions of practical
dairying differ considerably from those in the laboratory, Dr. North
might have instructed his readers on points regarding temperature
and exposure required to kill the more important pathogenic
bacteria.
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The importance of the personal element, namely, persons work-
ing with milk being cleanly as regards themselves, and also as regard-
cows and daity utensils, is a point with which all will agree. Dy
North has demonstrated this by arranging for good dairymen to take
over temporarily inefficient dairies and manage such in an up-to-date
manner. The results obtained are very striking indeed, and one is
surprised that there should be still in America such backward
methods In practice.

* Apparently in America most milk producers object to the
frequent visits of the dairy inspectors, as they add to the cost of
producing milk. Such things as up-to-date management of cattle,
buildings, pasteurizing, etc., etc., all cost money, and add very
considerably to the cost of production, Tt is here that the health
authorities, the producers and the consumers appear to come into
conflict. The consumer wants cheap milk, the health authorities
demand that milk sheuld be produced on up-to-date lines, thereby
adding to the cost of production; while the milk producers insist
that the inereased rates paid for an up-to-date mitk supply are
not commensurate with the increased expenditure.

While the book aims at educating the milk producers and
dairymen, little has been demonstrated on the lines of educating
public opinion on the value of a satisfactory milk supply. Some
hints to milk consumers generally would also have proved uscful
and added to the value of the work.

In the closing chapter, dairy arithmetic iy dealt with, and
it is there shown that, taking the food item alone, good milking
cows produce milk at a lower cost than bad milking cows. The
statement, while correct, i3 very incomplete, as at least 13 other
items add their quota to the cost of milk production. Such state-
ments are liable to create in the mind of consumers svme suspicions
as regards farmers’ profits. In cases of this kind, one should like
to see the subject of costs either fully dealt with or entirely
omitted.

On the whole, the book contains useful information and may
be read with advantags. [A. C.]
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INTERMITTENT BEARING OF FRUIT TRERS.

To Tne Ebiror,

The Agricultural Journal of India.
Six, '

Ix a note published on page 673, Vol. XIV, Part 1V, of your
journal, and entitled “How to avoid intermittent bearing of fruit
trees,” there appears a review of an article from * Country Life.”
The author of the article attributes the non-hearing of certain fruit
trees in alternate years to the exhaustion of all reserve material
during the years of abundant bearing. He eonsiders that this niay
be rectified by a liberal supply of easily assimilable manure at the
time of the formation of fruit huds for the Goming year. In support
of this suggestion he eites the regular bearing of espalier trees and
trees under glass, ‘

Readers of your valuable journal may be interested to know
that the same question with reference to apple trees, is discussed
in an illustrated article in the “ Journal of Heredity,” Vol. IX,
No. 7, November 1918, The author, Mr. B. 8. Brown, considers
this biennial bearing condition to be a “habit ™ forced on the free
by conditions of environment in the early life-history of the individual,
This habit is said to be not inheritable and can largely be corrected
by a copious thinning of the fruits during the hearing year to prevent
complete exhaustion. There is an interesting illustration of a graft
apple tree, half “ Gravenstein ” and half “ Russian,” in which the
two halves, for some unaccountable reason, have chosen two opposite
years for their heavy crop, with the result that in one year one half
is loaded with fruits and in the suvceeding year the other alf.

Yours faithfully,

COIMBATORE * T. 8. VENKATARAMAN.
The_18th July, 1919. Ag. Govt., Sugarcane Lzpert.
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xii+436. (London : Macmillan & Co.) Price, 5s. 6d. net.
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(London : J. C. and E. (. Jack) Price, 6s. not.

Co-operation in Danish Agriculture, by Harold Faber, an
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H. Hartel, with a foreword by E. J. Russell. Pp. xxii-+178,
(London : Longmans Green & Co.) Price, 8s. 64. net.

The Modern Milk Problem in Sanitation, ‘Heonomies, and
Agriculture, by J. 8. MacNute. Pp. xi+-258 xvi plates.
(London : Macmillan & Co,) Price, 10s. 6d. net.
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Co-operation for Farmers, by L. Smith Gordon. Pp. 247.
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Tuw following publications have been issued by the Imperial

Department of Agriculture in India since our last issue :—

1.

2,

3.

Memonrs.

Studies in Indian Sugarcanes, No. 4. Tillering or underground
branching, by C. A. Barber, C.LE., Sc.D., F.LS. (Bota-
nical Series, Vol. X, No. 2.) Price, Rs. 4-4 or 7s.

Studies in Indian Sugarcanes, No. 5. On testing the suitability
of sugarcane varieties for different localities, by a system
of measurements. Periodicity in the growth of the sugar-
cane, by C. A. Batber, C.LE, 8¢D. FL.S. (Botanical
Series, Vol. X, No. 8.) Price, R. 1-12 or 3s.

The Phosphate Requirements of some Lower Burma Paddy
Soils, by F. J. Warth, M.8c., B.Sc; and Maung Po Shin.
(Chemical Series, Vol. V, No. 5) Price, R. 1-12 or 35, 3d
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1. Cawnpore-American Cotton : An Account of Experiments i
its Improvement by Pure Line Selection ard of Field Trials,
1913-1917, by B. C. Buxt, B.Se., and Nizamuddin Haider:
(Bulletin No. 88.) Price, As. 10 or ls.

2. Resham-shilper unnatikalpé tuntbhook resham keetjiti sam-
bandhe parikshar dwitiya bibaranee, by M. N. De.
(Bengalee version of Pusa Bulletin No. 74 on * Second Re-
port on the Experiments carried out at Pusa to Improve the
Mulberry Silk Industry.”) Price, As. 12 or ls.

Reports.

1. Proceedings of the Second Meeting of Mycological Workers
in India, held at Pusa on the 20th February, 1919, and
following days. Price, As, 11 or 1s.

2. Proceedings of the First Meeting of Veterinary Officers in
India, held at Lahore on the 24th March, 1919, and following
days (with Appendices). DPrice, As. 8 or 9d.
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