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A STATISTICAL STUDY OF PADDY YIELD IN
SOUTH KANARA IN RELATION TO WEATHER

Bv N. K. ADYANTHAYA, B.A. Hoxs., B.Sc. (LoNnp.)
Lecturer in Statistics, Universily of Madras

« We have to contemplate social phenomena as susceplible of prevision, like all
other classes within the limits of exactness compatible with their higher complexity.’

—Auguste Comle.

3 of this paper is to point out the possibilities of the
app1g3€i’o:bcj>?ﬂthe modern theory of statistics in the fruitful field of
Agricultural Meteorology. As an example, a study of yield in relation
to weather will be taken up. In this connection it 1s worth noticing that in
1927, Mr. J. B. Field, the then Director-General of Observatories, while

: vin,g his evidence before the Royal Coqzmzsszon on Agrzc}tltnre in India,
¢ a the importance of the service which the Meteorological department
stresse der to Indian agriculture by researches on the correlation between
can r;n and crops. How the computed coefficients of correlation between
weat erd certain meteorological elements enable us to predict the yield in
yield an ear or period from a knowledge of the conditions of weather
'aniz;tta;’iaz' or period, will be clear from the treatment of the topic taken
i .

up below: logical conditi hich i i
itv in meteorological conditions which is an impor-
P secui;e :,xgvﬂc;glfe;lfeltlfis nature, I have taken'up the district of South
tant fact’ the West Coast, where we have a monsoon lasting for nearly
Kanars onhs and a half from about the beginning of J une up to nearly the
three most September, and the crops aré mostly unirrigated, thereby
m:ddl_e 0£h t I;iufall ;nd pot irrigation, is the factor entering dlrectl_y into
5;’: ué;?gr:niia{ion of 'yield. In Table [ are set out the data of the yield of
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paddy in tons, the area under cultivation, the total rainfall, and the average
temperature for the month of June for the twenty-three years from 199708
up to 1829-30. With the sole exception of the last, these data ware taken
from the Season and Crop Reports of the Madras Presidency issued every
year by the Department of Agricultare.

TABLE ¥
Study of Paddy Vield in South Kanara for a period of 23 years.,
3
Totaf Area under ; Average
Year estimated cultivation in chg ti;i'gii:u Juae
vield in tons } acres ’ temperatuare
{ |

1847-08 . 277,783 555,279 158-79 w3
196809 277,736 555,225 181-43 306
1909-19 el 278,778 559,208 13593 87
1910-11 . 307,308 §52.908 1 142-4% 77°3
191132 L 309,345 556,938 124-19 793
1032-33 318,282 §74.470 162-22 804
1913~-14 - 314,519 565,881 12373 03
1814~13 - 318,833 573,643 17386 506
1915~16 . 373,352 552,569 12258 8§23
1916~17 399,792 593,493 153-32 789
1917-18 387,082 602 096 18669 789
191819 317,000 584,508 8985 797
1919-2¢ . 399,100 595,019 138°74 309
1820-21 . 414,800 595,596 140-45 79°8
182122 . } 401,300 593,356 156-60 809
1922-23 407,400 506,308 158+20 79°5
1823-24 . 373,968 581,689 16630 81°3
1924-25 . 373,860 §81,430 17460 790
1925.26 373,000 580,285 16450 804
1926-27 384,100 579,362 137-80 802
1927-28 | 389,050 880,483 15638 81-0
1928-29 311,500 575,429 144-70 98
1920-30 356,600 577,308 16400 %6

It is not easy to deal with the figures as they stand. So indices for
the four factors under consideration were constructed, choosing as base the

average for the five years from 181213 up to 1916-17, and taking it ag
108. The revised table is given hereunder,

TABLE 11
lodex of i
Year Index of yie{d | asea under | Iaqe;c at Index of
' cultivation i rajnfall iemperature
. - ‘M——*W~m~-&~w

190708 - 8361 E 95-67 n7-91 .
1908-99 cn 83-92 95-66 12331 1%%‘ {g
1508-10 s 8361 9574 92-42 9901
181011 e 9385 95-26 0684 502
1911-12 9252 9596 84-40 9851
1812.13 8344 9898 110-28 8850
1913-34 et 9401 97°5D 8409 10037
191215 e 05-30 98-83 11816 10012
181516 e %44 152-08 83-3¢0 102:24
1916-17 13683 t 10260 104-20 98-93
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TABLE 1I—(continued)

: Index gf Index of Index of
Year Index of yield sﬁg;ﬁi:; rainfall temperature
- e 11569 10374 126°88 9801
}gig-llg vee 9475 100:71 6107 99-01
1919-20 11929 10267 9429 100°50
1920-21 123-98 10262 95-45 99-13
1921-22 ver 11995 102-23 10643 100'§0
1922-23 121-77 10275 107°52 9876
1923-24 e 11176 10022 112:82 100-99
1924-25 111°73 10018 11866 9813
1925-26 11149 99:97 111°80 99-83
1926-27 114-81 99-82 9365 100-62
1927-28 van 116-22 100°10 102°15 99:13
1928-29 11403 99-14 9834 9963
1929-30 11556 9947 11146 97-64

re we to correlate these indices ? Can we corr.elate them as
theyl\;?emdl,]zrlvdadoe‘z the resulting coefficient of correlation give a measure
of the true relationship between the characteristics correlated ? The_ answer
is *No’. Why ? Because the dqta we are deglmg with, which are really
time series, are subject to cyclical and secular influences. In order to
measure the relationship between yield and the variations of the weather,
we must make allowance for these secular and cyclical changes. We can
here follow the method adopted by the Bureau of Statistics of the _Deparg-
ment of Agriculture of the United States of'Amemca for tackling this
difficulty. In their forecasts of the proba‘p]e yield of the crop at thedegd
of the year from the condition of the crop in any month, they have founl y
experience that it is not profitable to work dlr.ectly with the.absolute values
of the condition and yield on account of the violent fluctuations to which 3
result on this basis is subject at times; they have,_ on the othgr hand, foun
that if they took the ratio of the condition figure in any pa'rtlcu]ar year to
the average condition figure for the ﬁye or three previous years and
equated this to the ratio of probable yield to the averag(r:e yxelglz for the
five or three previous years, or symbolically if they took — = —_:s_—where
S
C. V. are the average condition and yield for the five previous years,
gasisa;'gvzsa series from which the effects of cyclical and secular changes
were very much mitigated. We are going to adopt the same method h.ere,
and instead of correlating the indices d%rectly, we shall corre}ate the ratlo'of
an index for any year to thE_ average index for .three previous years with
the ratios of other indices similarly treated. Since our data exte:nd only
for a period.of twenty-three years, we shall be getting twenty items as

" against eighteen if we had taken a five-year average, and since there is not

- five-year period average, the

choose between a three-year and a . .
mggz rt:tios to three-year averages are to be preferred. Denoting yield
;)n V. area under cultivation by A, the total rainfall by .R, and average
te};npérature for the month of June by T, and the average yield for the three

1 Forecasting the yield and price of cotton, by H. L. Moore.
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years previous to the year in question by Y., the av

‘ erage area by A, etc.
the data in the new {orm can be set out as follows :

-

TABLE It
i v A R ; T
Year = = e =
Y, Ay ; R, wr,
190?“‘08 b his b e nea
1966-10 .
103011 1104 9Fg 838 264
191112 1074 16h4 IR 10001
191213 068 1025 128 17
1913-14 D08 1008 863 1024
181415 1014 1014 272 100°2
193516 w0537 3037 800 1022
181617 C12e8 1033 1095 871
191818 118 1028 18 97°9
181813 859 983 583 o6
1818-20 s w34 1003 968 plirg
1920-21 1128 104-2 1018 0090
192122 1063 iz 1273 1614
3822-23 WS 1002 1089 a8
102324 917 977 4 101 8
392425 MR 985 083 ay-g
1925-%6 %69 989 989 1008
1926-2¢ 302-8 %7 8§18 010
10728 1032 6ot 846 99'6
1928-29 858 992 859 098
1629-3¢ - 1004 99-g 1137 878
i

Calculating the coeflicie

‘ > nts of correlation between the four indices takex
pairs, the eoefficients come out 85 shown balow Trer

¥ = G688 ; » = 3198, » - <2708
VVX‘W ‘A Y ¢ Y g 3
» = 2L » v = 0044, ¥ -
. . e R = ~ <14B}
KR 5T S
r
Here Y 4 denot tati s Y and 2
e ote fos ¥ m
i N % noies correlalion between ratios Y, 3"3
¥
Y R i and R LT
TR denotes correlation between T, R, 29 seon

Prom these values, we see that the cotrelations b
arta and yield and rainfall respectively are signiBeant, asa:v: Z?ioﬁ?ﬁn:f
raily expect them to be, There is a bigher correlation belween yield a
ureg than between yield and rainfall, and this is easily explained when
remember that too much of rains may be injurious to £00p8, whils ox? ]

-
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i i i i i the yield
being equal, there is nothing to hmde:'r 1

other band, ost:ii;u;::::%:ase, go long as the area under cult:vatnion als.o

§rom pmgr?l‘he coefficient of correlation between area and rainfall is

mcreas]es. bit significant, and so is the cprrelatmn between yield and

probe® }; ra:e which is negative, thereby showing that a lower June tempera-

tore con uled with rains, is conducive to better yield than a high tempera-

:ure Co’?‘%e standard error of the correlation between area and rainfall

ure.

1o 2247 .20453 and therefore the ratio of the significance of the observed

s =

J 20

i ill be nearly 1-4, which shows that
i of correlation from zero wiil b :
cgef?)g::rtved coefficient is not quite significant. The same mayhbe Stald
;b?)ut the correlation between yield and temperature. The other two
correlations are not significant.

i i uch reliance may not
‘ will these values help us? m}le too m
b lNo::;, 23"; small sample of 20 items, Stll.l they enable us ::o answ_eﬁ
o peaicmport::mt questions. A question like this may be asked: I:Iofw“v;l
o redict the yield in a certain year, if you are given the total rainfa o(;-
y;\)u par ?’ Since we know the correlation between yleld and rainfall, an
;lseoyt?aei£ means and standard deviations, the prediction equation is at once
written down in the form
Y 103-45— -3198 x -44923( R 100-76). Here, +44923 is the ratio

3

R
Y . ,
f the standard deviation of -‘?.— to the standard deviation of _3. . 10345
3
17

3

and 100:76 are the means of these indices. This eguation reduces to

R
3 .

i i i - a knowledge of R, We can
ich i tion which determines Y-from a ‘ :
Wlhmtr)nsznuzguoaf ‘the concept of partial carrelation, and answer a questfon
?'lfo this : * What effect has the June temperature on the yield, supposing
tlheerainf;ﬂl to remain constant’? We have simply to find the correlation

between X and —:: for constant E or with the usual notation, we have
Y, s s
to find » ’ . Thisis equal to
Y T R
Y, T, Rs
r -~ 7 X ¥
Y T Y R T R
— e - ¥ T—" » R
Y, 3 Y, R, 3 3 — _ 2382
2 1~ r
Ty r T R
Y, 'R, Ts R,
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which is negative, and therefore we conclude that a lower June temperature
is conducive to a better yield than a higher one, rainfall remaining constant.
The correlation, though negative is not quite significant. So we cannot
place too much reliance on this result., There is no doubt that there is a
certain normal temperature which gives the best yield, other things being
equal. Any temperature in excess or in defect of that may be injurious to
Crops.

Our object is not so much to study the relationship between yield and
the individual factors as to combine the various factors which we have
taken as affecting the yield, and arrive at a formula from which we are able
to predict the probable yield in a certain year from a knowledge of the
three factors which we have considered—the area under cultivation, the total
rainfall, and the average June temperature, The theory of multiple
correlation developed by Professor Karl Pearson and his co-workers enables
us to solve this very important problem. We need not here go into the
complex theory of multiple correlation, but we may just state some of the
results, which may help an investigator engaged on a work of this nature,
If x, stand for yield, x, for area, x, for rainfall and x, for temperature, th(
problem of multiple correlation is to find a linear functior} in xy, Xz, X,
that has the maximum correlation with x,. From this function, the predic
tion equation is readily written down, and it will be

Ko T%o Roy Z%—%;  Rop #3—F; _ Koy Xs—%s

_— ——
Tgo ROO (281 ROO 2 ROO (-2

where ¢, o, 05, o4, are the standard deviations of %y, x,, X5, x5, and 2
is the symmetrical determinant

1 a1 %oz o3
710 1 Y12 %13
Y20 7z 1 7g3

1

30 731 7az
and 74, 7os €tc., are the correlation between yield and area, yield an
rainfall and so on; and Rgg Koy, XKoer €tc. are the minors of the
determinant A.

The symmetrical determinant to take in this case will be

1 6688 -3198 ~—2706 !
*6688 1 2921 «0944
3198 2921 1 —-1482

—2706 10944 —-1482 1

and computing the various minors of this determinant, the prediction equa
tion for the yield x, will be found to be

X = 3179 x, + ‘033 x, — 1459 x, — 7325
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) Cglculating the values of x,, for the various values of Xyy Xy X
given in Table III, the expected series of values may be set out against the
actual as follows :—

Years Expected \ Actual ] Difference

1910-11 105-7 110°4 -47
1911-12 1025 107-4 -49
1912-13 111-¢ 106-8 46
1913-14 “ 100-7 1008 -01
1914-15 106°4 101-4 50
1915-16 R 1099 103-7 62
1916-17 . 116:7 121-8 -51
1917-18 1139 1118 2'1
1918-19 949 859 90
1919-20 ... N ¥ 1094 ~97
1920-21 1027 1128 ~101
. 1921-22 .. 102°1 106°5 ~4-4
22-23 104:9 100-6 43
1923-24 929 917 12
1924-25 100°5 94-8 57
1925-26 97+7 969 08
1926-27 99:0 102-8 ~ 38
1927-28 102+8 103-2 -04
1928-29 997 999 -02
1929-30 1051 \ 100°4 47

From the above figures we
) | see that the correspondence between theor
and observation is pretty close. The standard deviation of an estimatg

based on this multiple regression method is Go «/ R and this works ont

) o0
as 5:1527. In no case do we observe a departure of the expected from the

observed by three times the S.D. The de i i i

in only thrt‘:e cases in the three consecutivep;l;et;l;: ;Slg—llgt lg)lzgezz)(t)lonag
1920-21. The departure here comes to nearly twice the S.D’in ea;h can
But when we remember that these were rather exceptiona.l ears in ?}?e.
there was a run of drought beginning with year 1918 and runni}r,x up t lft
year 1921, we see how hard it is for any equation to give an adeig;uatt)e (f>itt '
th_ese three points. _1918 was an exceptionally bad year, and the ind a:
rainfall for that year is 61°07, the lowest in the whole peribd. 1915—1681;:3
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also a pretty bad. year from the point of view of rainfall and there also the
departure is a b}t noticeable. The correspondence between the actual and
the expected series can be better appreciated from the graph shown below.

120

9

99,

Expected
............ Actual

69 ’
Graph showing the ‘ expected’ and the ‘ actual’ indices of Paddy yield in South
Kanara, for the twenty years from 1910-11 to 1929-30. The dotted lines, show the
expected series,

[

Before we close, it is fitting that we should make a statement of the
limitations of the method which we have employed, and, if possible, suggest
a more suitable method of tackling a problem of this kind, if the nature of
the data, and the special circumstances of the problem, admit of a better
solution. The method we have adopted is not strictly correct, for the
correlations we have found between ratios, the ratios having been derived
from progressive three-year averages, may be, after all, spurious, and may
not be representative of the presence of real causes in the characteristics
correlated. Until about the year 1910, statistical science had no means of
satisfactorily correlating time series ; this problem puzzled mathematicians
for a long time, and a method has been gradually elaborated, and we may
say that it holds the field now. That method has been termed * The Variate
Difference Method’. Here the correlation between first differences,
between second differences, third differences and so on, of the variates are
calculated until the calculated coefficients exhibit signs of stability in sign
and magnitude, When this is attained, the resulting coefficient is taken a§
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a measure of the true relationship between the variates. This of course
would be the ideal method to use in any practical case, and will no doubt
yield very valuable results in a case like the one we considered, where a
knowledge of the real underlying causes and the extent of their inter-
relationships is essential. But if the series extend only to about twenty
years or less, we shall be left with very few items for purposes of correla-
tion, and it would be hazardous to base any arguments or build any theory
on the basis of these few items. Moreover, we have to go on taking
differences and correlating them until stability in correlation is attained.
The series may be nearly exhausted by the time we reach the 6th difference.
This was the very consideration which prompted me in the adoption of the
alternative method of attack in this particular case. Professor Moore in his
paper ¢ Forecasting the Yield and Price of Cotton’ tried the same method,
and verified his results by taking the correlation of differences also, and
found a very close correspondence between the two. But, if the data
available extend for a good number of years, the adoption of ¢ Variate
Difference Correlation Method > would, of course, be ideal.
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THE M.A.S.U. PARLIAMENT
( Proceedings of a Meeting held on 23rd July 1931)

Motion before the House :—* That this House is of opinion that the

export of indigenous manures from India is not conducive to the welfare of
the country.’

Proposer :~~Rao Bahadur B. Viswa Nath Garu, r.1.C., Government
Agricultural Chemist, Coimbatore.

Opposer :—C. E. Wootton, Esq., B. sc., Chemist, Manure Works, Messrs.
T. Stanes & Co., Ltd., Coimbatore.

Speake( .~—-Ra§o Bahadur M. R. Ramaswami Sivan Avl,, B.A.,, Dip.
AGri1., Retired Principal, Agricultural College, Coimbatore.

SPEAKER’S OPENING REMARKS
LADIES AND GENTLEMEN,

It is a very great pleasure for me to be at the scene of my labours
again, and I am glad that the M.A.S.U. with whose inception I was intimately
connected 25 years ago, has added to its activities by these parliamentary
ventures. [ heard that the first was extraordinarily successful, and from the
kind of people who are taking part to-day I am sure this will be equally so.
The subject itself affords much room for discussion ; s0 much has to be said
for and against, so much has been discussed in Board of Agriculture meetings,
Legislative Council discussions and in conferences. And there is plenty of.
room for expression of different opinions, It is very convénient for me as

2
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Chairman, for, really in a deba_te, the speaker has to q
and I shall watch the proceedin

Rao Bahadur B. Viswa Nath to

0 very little of speaking
g8 with very great interest, [ now call upon

move the proposition that stands in his name.
MR. VISWA NATH'S SPEECH..
MgR. SprAKER, LADIES AND GENTLEMEN,

some years now. I am also hap
ex-colleague of mine, who has pronounced views on manures, and whose
quasi-public and quasi-scientific activities after retiring from service, will be
of great value to us. I must count it a piece

of singular fortune to enlist
the co-operation of Mr. Wootton, who happily combines in him science and
business, and I am ‘indeed happy that I shall have the honour of crossing

swords with an opponent of proved ability and qualifications to speak on
the subject with authority.' I have, therefore, great pleasure in moving my
proposition which runs thus

¢ The export of indi
welfare of the country.’

.
-

genous manures from India is not conducive to the

HISTORICAL INTRODUCTION

The subject of the export of indigenous manures is an old one and hag
been engaging the attention of scientific bodies, agriculturists, Planters,
commercial men, economists and the provincial and central legislatures and
Governments for nearly forty years, and every time it jg brought up for
re and more evidence ig forthcomin

passed a resolution praying Govern

ment to interfere with, or prohibit the
export of indigenousg manures, especially bopes. Since then the subject
became aimost g hardy annual with that body.

Nothing happened, how-
sentations made by that
17, for the first time, the

ever, tll the year 1917 beyond
Association to the Government,
Board of Agriculture in India in

persistent repre
In the year 19

the cultivator, the control over all the interna]
be retained by the Government. [n 1819, the Board again considered the
subject on the basis of a strong anq ably-made-out case by Messrs.
R. V. Norris, R. D. Anstead and H. C. Sampson for the total prohibition
of export of some manures and for the levy of an export tax on certain
others. This case Was scrutinised by Py

\ . ofessor Gilbert Slater, Professor
of Indian Econom1c§, Madras University,

an export tax on oil-seeds and
oo 0 Te@ard to bones and fish manure they held that the
total prohibition

. of export wasg necessary. In 1922, the Board again
consxde;ed. the report of the Select Committee on the subject. Mr.
H. AP Lindsay, CBE, LC.S., then officiating Secretary to the Government
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te iv the
itted an exhaustive note on

of India, Commerce Department, sub.mxtt . >
. 1:1 s’u esting caution, but subscribed to the levy of a small expor
subjec gg 4

h .
d (o) i i i t (] Boald y vV ]" imn th

ibiti uld cheapen the manures
. ort tax or prohibition wo - irector-
direetion b or. Mr. C. G. Froke, B.A., 1C.S, R e e
o thel cugtgin?n;ercial Intelligence in India, 1plaii:)t;d sueg g;sted that if the
General of - e subject and in conclusion, nite
ConSidthe? vx::v ih:ncl:};apening of manures,fthen ﬂtl‘za ;ist?oihggidp?:pgsed.
real object w he imposition of expor : it it
exceptionally strong Eef::: ct>f the opinion that on the evidence fbtelf:r:xgs rlt
In o ?;ufl, 1th?zeBt§:; the method of prohibit(liog or rzstng:x&zsohowever’ of
was doubtinl w ould achieve the end desired. ) ciall
of indz'g?noutshza?;: ersezmtion of indigenous 1t11';a@111u1'1;1111 tl;;so;;gest'h Z:piet wa§
the opinion ital importance to the co
vas of vital impo: the Board
of ph‘?s‘)ha;ef ’ ;vaconstructive policy should be frat:lcladc,o ;r:x?ittee of five
essential tia Government of India to appoint a sm structive policy.
requested fg;eexamining the question and to sél'gg;:;e?l C&‘; subject at its
members f Agriculture again discuss Govern-
In 1924, the B_Oélﬂing reitgerated its request made in .%t92e2 toTttlx]: Govern.
Bangalors lI}ee:mﬁgard to the appointment of a commli:?eé in view of an
ment of India mdid not, however, appoint the comm Indian Agriculture,
ment_ of 'Indl? the questi'on by the Royal th]) mrlgls;;?ncc:)!;nmission examined
examipation 0 ointed. The Royal Co: h
i ted to be app i hibition or a tax on the
which was expecte ider that either pro ? .5 " 1d
s d,d not consi . thelr opinion, it wou
the subject and ures was necessary as, in bt easil
export of indigenous 1::"2; Indian agriculturists in general, a:r:zeﬁxgol; exmr&;
not be fo the a:l V;I;)tssgite of the effect desn'eg by thees:tpg £ India and they
have the exact oppo ccepted by the Governm the
iatl his view was a nt. Subsequently,
restrictions. T d to make any enactment. I he
; fore, procee : islative Assembly, and in
did not, there in 1929, in the Legislati ? t of
s debated in 1929, taken to restrict the expor
problem wa te, but no measures were tak cil of Agricultural
Council of State, In 1929, the Imperial Coun . ¢ the
Ny ures. . ’ ith the recommendation o
indigenous manures d .in accordance with s
tituted 1a i ly-constituted body was
Research was cons Agriculture. This newly- ccember
Royal %‘{?ﬂf stigg azgembgling of the B%aé% “1’; m“,\lggf’czlgt‘:ir:\;lmlngResearch
responsi : of the Imperia . . with the
Avpuisie s Swnding Terilser SuCommites fn consananco with e
appointe i f the Board of Agriculture, dati of .the Royal
1924 resolution ol th sider the recommendation of .the | ¢
f India to con heme of investigation o
Governmen® on Agriculture, and to formulate a sc the more
Commis§;on Ogr‘:&‘:; in general, ‘with §pelc1al referencg to
cxtended wse of indigenous manures in particular
ex

. s ind the
ith this brief statement of the historical chﬁog:?:ttdt}?ee hcl:ge, in

it YY;? otn l:he export of ma?\ge;" Ibs:‘:j}n‘;‘fncgm difficult than before,

agita oposition, which has ission on

position, by the Royal Commiss:

support of my pr ei ronouncement by

S h ghty p

in view of the w

Agricuitare. THE PROBLEM

i t in the form of a brief
sideration may be pu I 2 orief
The problem ,fgls' f}féx totals of the exports and ;nép?;:siro:vg:gd; Tetent
statement which §17C0 fears. 191920 and 1929-30, and thei e
manures, between a8 yorls o= =

per ton.
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TABLE [
Counsofidated statement showing exports from India.
H
Value in rupees
Name of . Quantity
manure Period intons. |
' Tatal Per ton.
z j
Bone o | 1918-20 to 19728-30
(11 years) wo ! 1,010,655 10,42,68,000
Ber annumn 91,823 94,78,900 103
Pish manure z
and fish guane | 1919-20 to 18928-29
(10 years) el 10s2 1l 216,22,000
er annum 4 13,052 272,682,200 166
Qil-cakes e | 191820 to 1928-29 Z '
' (10 years) oot 1,808,370 21,84,70,000
Per annum 190,537 2,18,47 ,000 125
Oil-seeds - | 181826 to 1828-20
(10 years) - 9,337,643 2,74,23,32,782
er annum; 933,764 | 27,42,33,278 29¢

{The figures in italics show averages per year)

It is seen from the statement that India exporis annuall
manures to the value of about thirty-one crores of rupees,

In regard to the imports of artificial fertilizers, it is not possible to
prepare & consolidated statement and strike out an annual average as the
imports grew steadily, and that too only within the last few years, as will be
seen from the statement ‘below o

y indigenous

TABLE 7
Imports of artificial fertilizers into India.
Year Nitrate of Soda Sulphate of Ammonia Mineral and Super

{tons.) (tons.) Phosphate {tons.)
1915-20 ... 1,780 1. 10
192021 S s 4 357
192122 ... 130 - $ 275
192223 1,442 306 3,989
1923-24 1,545 76 4,272
192425 | 3.977 203 8,437
1925-26 ... 3,963 _ 4,724 32,991
1926-27 6,070 2,684 12581
192728 ... 7,458 3,815 18676
1928.78 ... 8,849 17,993 25,743
1929-30 | w722 24,819 30.867

The total valuye of these imports in 1929-30 '
he price levels of the different artificia o 1900 a0 rupe

! fertilizers in 1829-30 as obtair
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c

dividing the import value by the quantity imported, are approximately
on div.

as below :— Nitrate of Soda ... Rs. 140 a ton.

Sulphate of Ammonia ,, 145 ,,
Phosphates e gy 111

i iti ears thus: India gains 31 crores of rupees
Bneﬂg pug tgretiggylt)gnii%;i)genous manures and.the maximum amount
annually Yd? Lz’m year for her import of fertilizers is far less t1_1an a crore
that she pai I;Erthgr the export prices reveal that, unit for unit, India is
of {upeﬁs- itrogen ,and phosphoric acid at a higher rate than what she gags
selling imp rteg nitrogen and phosphoric acid. The b'fz]a‘nce of trade is
for the .m:lpo_ favour of India and so the export of 1r_1d1genpps manures
(o ent}ljre lel:)lwed to continue. Are we to accept this position and rest
::gzgided ?e That is the problem for consideration.

THE PROBLEM IS NOT SO SIMPLE AS IT LOOKS

i i ition it is necessary that we should view the
Befo;e ?‘ccetfnttlinﬁt;hlasng oisx‘alt;glel light of recent research work and vsf'orld
e m'ltfhe use of fertilizers. We should examine the problem frohm
experience lfn iew of crop-production, of national health and vitality, of t 1e
the pou'ltl.o :tock and see if it will really pay Indla. to export bpne meal,
tarmers wed akes to foreign countries which are w111mg to pay h1‘gh p%ces,
ol e | tificials with the money so obtained. A carqful.cor}s: era-
and pqrchase arth t it is suicidal to the country to export its indigenous
tion will s]Mm;hatathe balance of trade in favour of India is only apparent,
manurets,rz:;;l To this end I shall place before you evidence based on
:Egn?ioﬁc and general considerations.

VirAL IMPORTANCE OF ORGANIC MANURES AND INADEQUACY OF
ARTIFICIALS FOR MAINTAINING SoIL FERTILITY

i i i tter, nitrogen and
i a rule, deficient in organic matter,

O 'Souscigrf:lhdasour exp’erience and experiments go to shci}v that
phosphorlc_ are very often the limiting factors. My colle.agues, efss;-]s.
phosphate; ?araman and M. Suryanarayana have, at the instance foﬁtlg
e Vle% ancil of Agricultural Research, made a careful survey (; ic?ns
Impet::a to . ith indigenous and artificial manures. The main conctus :
experxr‘ne;le;xt which embodies the results of a quarter of a century o
glfantgfl}zl experiments in this Presidency, are :— ‘ . .

(1) Organic matter, nitrogen and phosphoric acid are of importance
i order named. ‘
in the The most successful manures have been green manures in paddg
land (ozi)l cakis in sugar-cane lands, and cattle manure for all garden an
ands, oil-
i "I'O(I:’; The value of artificials is only secondary as manures to our
crops: ifici b consistently useful is super-

rtificial that has been

% Tg:t ounxgorat‘utnately it is gene_rally unable to act well alone and
phousi?;: ts-i’tpplementing with organic or nitrogenous manures.
req
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(5) The behaviour of nitrogenous artificials has not been very
encouraging. In many cases there were bad residual effects as with
nitrate of soda, and sulphate of ammonia.

(6) It is also doubtful whether we can maintain good yields for a
long time with artificials alone. 7The increases due to nitrate of soda,
take a downward course year after year.” Even with other nitrogenous
artificials, the indications are that the yields will go down by their con-
tinued use. .

(7) The beneficial value of cakes is very pronounced in cane lands,
and sometimes in paddy lands.

ORGANIC MANURES GIVE BETTER QUALITY ‘SEED’ AND MORE
NUTRITIOUS GRAIN AND FODDER

Recent research work at Coimbatore and Coonoor has shown that
manuring alters the quality of the seed. The seed material obtained from
a plot manured with farmyard manure or oil-cakes gives & much better crop
than that from the seed from a plot manured with artificial fertilizers or not
manured at all. That is, the seed does not develop its full vital power of
producing good plants and a good crop unless it is produced on a soil
manured with organic manure. ~The significance of the finding is enormous.
It means that, unless the soils are adequately supplied with organic manure,
the seed produced for our future crops will deteriorate year after year and
that our ryots raise poorer crops because of the inherent weakness of their
seed. It also means that the good work which is being done by Botanists
in crop-improvement will be undone by incorrect manuring. It does not
‘énd with this. The ntitritive value of the crop also varies with manuring.
The grain and fodder from a crop manured with cattle manure possessed
better nutritive value than grain obtained from a crop manured with
artificial fertilizers or not manured at all. There is evidence to show that
oil-cakes and fish-manure can take the place of farmyard manure in regard
to the reproductive quality of the seed and the nutritive value of the grain.
It is thus clear that we cannot replace our indigenous organic manures by
artificials. If we do so, we shall be reducing crop yields, we sball be
deteriorating the inherent cropping capacity of our seed, with the result that
our future crops will get worse and worse, and above all, we shall be
producing for our people food lacking in nutrition, and this results in a
devitalised population in the present and future generations of the country.

This is neither the time nor the place for submitting to you confirmatory
evidence from the other parts of the world. I shall take another opportunity
of doing so. For the present, I shall content myself by saying that our
findings are confirmed elsewhere in India, in Europe and America. For the
benefit of those who want a more detailed information, a list of references is
appended to this paper. ‘

It may be argued that if organic manures are so important for our soils
we should make better use of our cattle manure and grow more green-
manure crops. Assuming that every grain of cattle manure is used for
purposes of manuring, the supply of cattle manure is not enough to meet
the demand. We have only a twenty-fifth of the demand of the cattle
manure for arable area. In regard to green manure it has many limitations
and is not always possible to grow green manure. =~ ‘ T
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THre BarLaNce oF TRADE IN FPAVOUR OF INDIA 1s NOT REAL

It will be seen from the statement of exports and imports that, unit for
unit, the nitrogen and phosphoric acid in artificial fertilizers are cheaper than
those in the indigenous manures. This djfference is hotreal. Anyone who
has had experience of agriculture and field experiments, will readily admit
that oil-cakes and bone meal possessed better residual values than either
ammonium sulphate or superphosphate. This is clearly brought out by a
quarter of a century of experimental work on the different experiment
stations of the department. On a conservative estimate that the residual
effects of oil-cakes and bone meal run only to the second year of their
application, ammonium sulphate and superphosphate will have to be
applied twice in a given number of years to get the same total effect of a
single application of oil-cakes and bone meal. This very liberal estimate in
favour of artificials vanishes, and if the export of indigenous manures is
allowed to continue, and if artificials equivalent to the nitrogen and
phosphoric acid sent out of the country are imported, the ryot who is in"
effect both the exporter and importer is actually losing money in the
transaction in addition to the irreparable loss to his soils and to his cattle
by way exporting the indigenous manures. It is, therefore, clear that the
balance of trade in indigenous manures and artificial fertilizers cannot be
in favour of India.

THE EXPORT OF INDIGENOUS MANURES IS DETRIMENTAL
TO OUR CATTLE

We have so far examined the problem in regard to the requirements 6f
our soils, the quality and quantity of crop-vields. Let us now consider the
case of cattle,

According to the report of the Royal Commission on A griculture, there
were 187 million cattle including buffaloes in all India. It is known to
every agriculturist that proper feeding of cattle means the inclusion of a
small quantity of oil-cake to the straw or fodder. Assuming that, on the
average, one pound of oil-cake per animal per day is to be given, we wouild
require roughly 8,500 tons of oil-cake a day or 31 million tons of oil-cake in
ayear. Cotton, in his hand-book on commercial information, has stated that
a ton of groundnuts gives 14 cwts of cake and 6 cwts of oil. On this basis
we shall require four and a half million tons of oil-seeds a year to feed our
animals. The average annual production of edible and non-edible oil-seeds
is 5 million tons. lf we exclude from this the non-edible oil-seeds, we have
barely enough oil-seeds to produce cake sufficient to meet even the minimum
requirements of our cattle.

Oil-cakes are rich in protein and, therefore, constitute an excellent
concentrated food for cattle. These are essential for the growth and
maintenance of farm animals and we cannot think of substitutes for oil-cakes
in this respect, By feeding oil-cakes to animals, not only are the animals
improved in condition but also the dung voided by them possesses better
manurial value. By retaining oil-seeds and oil-cakes in the country, the
condition of the dairy and work animals will be improved, more and -better
quality manure will be obtained and consequently larger and better crops
will be raised. The net result will be more milk and milk products for our
children and better quality food for ourselves and our cattle. Are we not
now missing all these by exporting away our o¢il-seeds and cakes ?
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THE VIEWS OF THE ROYAL COMMISSION ON AGRICULTURE

The Royal Commission on Agriculture in India were not in favour of
imposing any restrictions on the export of indigenous manures although
such action was acceptable to the Fiscal Commission and the Indian
Taxation Enquiry Committee. The Commission did tecognise the nitrogen
and phosphate deficiency of our soils, the need for organic manures, the
importance of oil-cakes, fish manure and bone meal for the agriculture of
the country and yet they advocated non-interference with the export of
indigenous manures in any form. They were not in favour of the levy of
even a very small export tax. The chief arguments advanced by them in
the case of bone meal were that

(1) only a very small portion of the bone manure manufactured in
India is consumed in the country ;

‘ (2) during War when freight space was difficult to obtain and the
price of bone meal was low, not more than 10 per cent of the total produc-
tion was consumed in India ; and

(3) any restrictions on export would deprive one of the poorest
sections of the population of a source of income of which it stood badly in
need.

Similar arguments were advanced for fish-manure also.

I venture to submit that these arguments are fallacious. It must be
remembered that by the time the Great War broke out in 1914 the
Agricultural Departments with their research and demonstration staffs
were of recent creation. They were, therefore, in the early stages of
experimenting and of educating the ryot in the use of bone meal, the price
of which was already steadily increasing. Besides, superphosphate was
already in the market and was enjoying in this country also the reputation
of being the best of phosphatic manures. At that stage the situation created
by the War and the consequent low price of bone meal offered no real
advantage to the ryot. It is true that, during War the price of agricultural
produce was high but on the other side, the cost of living had so increased
that the financial position of the average ryot was no better than what it was
before the War, as can be seen from the index numbers of prices in India
taken from the Economic Development of India by Vera Anstey.

INDEX PRICES

1910-14 1915-19.
Comvnodities exporied. Rs. Rs.
Food grains 111 136
Cotton 132 195
Commuodities sold in local market.
Graius and pulses ... o 107 182
Raw sugar . 107 140
Commodities imported.
Cotton piece-goods 116 206
Woollen goods 108 243
~ Java sugar 102 176
Galvanized iron-sheeting e |, 98 281
Group of thirty-nine articles ... 136 207
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It will be seen from the statement that during the War period the ryot
had to spend for his normal requirements more than what he obtained by
the sale of his produce. The increase in the price of agricultural produce
did not benefit him in the least. In addition to this, the fall in the export
and price of bone meal was only temporary. Both the quantity of bone meal
exported and the price fell till the year 1917 but afterwards the export and
price levels of bone meal shot up rapidly. So that, if the consumption of
bone meal did not appreciably increase either before or during the War, it
was not the fault of the Indian cultivator. Circumstances were and are
against him. He has learnt to appreciate the use of bone meal which .has
now a steady increasing demand. But unfortunately both of them are in a
vicious circle. The ryot cannot make a larger use of bone meal unless 1ts
price is brought within his reach and the latter cannot be done because
there is a large unrestricted export demand at a higher price.

I have not been able to persuade myself to accept the contention of
the Royal Commission that any restriction on the export of bones and bone
meal is objectionable on the ground that it would hit the poor class of
people who collect bones. This is doubtful ; for the total prohibition of the
export of bones may, but the levy of a small export tax should not, bring
about a sudden paralysis of trade and hit the class of people that collect
bones whose wages are almost stationary. Because of a small export duty
on bone meal, animals do not stop dying and butchers do not cease
slaughter. Under any circumstances the bones are there and will be
collected by the class of people who usually collect them. Assuming that
the levy of a small export tax would hit the bone collectors, the trouble
can be averted by organising them on a co-operative basis and the export
tax may be spent in the establishment of small bone-crushing mills in
various centres and thus bring genuine bone meal within the reach of the

" ryot. I am unable to resist the feeling that these considerations should

have weighed with the Royal Commission and prompted them to recom-
mend the levy of a small export tax which will not be felt by anybody but
which goes a long way in the development and extension of the use of bone
meal in the country.

In regard to oil-seeds the Royal Commission recognised the advantages
to Indian agriculture from a greatly extended use of oil-cakes but would

refrain from imposing even an export duty., The chief arguments
advanced were

(1) that India has no monopoly of world’s oil-seeds and that an
export tax would fall on the producer with the consequent reduction of area
under oil-seeds ;

(2) that even if restriction of exports succeeded in reducing the price
of oil-cakes, this would mean that a section of the agricultural community
would be penalised for the benefit of another and much smaller section, for,

the growers of oil-seeds would probably not be those who would make the
most use of oil-cakes.

The Royal Commission have admitted that India does not hold a
monopoly of the world’s supplies of oil-seeds and it is an admitted fact that
since the War, other countries such as East and West Africa, Indo-China,
Madagascar, Morocco, America, Brazil and West Indies are becoming or
are likely to become very serious competitors with the oil-seed trade of India.
We may, therefore, visualise a time in the near future when our oil-seeds
will not be in great demand. It is for these reasons that we must be on the

3
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iggké;)::t anA(}rie(\;lse ways .and means of utilising our oil-seeds to the extent

Oil-seecis Alr aad ny;i:?eed t?rrlffst of &ther countries are operating against us

4 ee to other countries while is levi ils

and oil products. Freigh i i ot bt on o o8 olls
) . ght on oil-seeds is lower while freigh ils is di

proportionately high. At present k o et o s dis-

e ot g t : we know only how to export oil-seeds

» of pressing oil-seeds, we do not k ;

of exporting oil in bulk, and we ' o oY s and meany

, are buying back our oils i
vegetable ghee, soaps, paints, varni ety qorm of
. arnishes, etc. Unl

develop oil-seed crushi’n , ilisati e, Ot ofl-ces Steps Lo
: g and the utilisation of oils il i
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MG A stress of competition from ountside. It is
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oil-cakes and utilise that money i B tonering o seeds and

l-cake i 1€y in research and in teaching peo i

Eetlhs::.;lon ofd our oils _amd oﬂ-segd products. As the RoyglpCox:x]l:i‘;sggg

uar, e fprt? ucer of oil-seeds will not be appreciably hit. - If, as a conse-

;;e :é;cic; gusttr; lfl;]g ;)f egcporls tax in our honest attempts to improve our oil-
, oreign buyers refuse to buy our oil-seed insi

on those countries, from whom w o candles, marvating.

] e now buy soaps, candles i
vegetable ghee, paints and varnishes, on buying rc’m'r oil-seeésmoarrgi:nt];)ee,

alternative, tax these imports and utili i
1 t 1t
the oil-seed induster tilise that money in the development of

I am constrained to say that the view of the Royal Commissi
the re.:sult of restriction of exports, the oil-seed gyrowing ry?)stlov%otsfdt’ g:
penahseq to the b?neﬁt of the other, is a narrow one. The oil-seed grower
cannot live on oil-seeds alone. He must have other things. If he is
directly hit he is benefited indirectly through food grains, cotton goods,

sugar and milk products which are duced wi i
s e produced with the aid of the cake

CONCLUSION

I have shown how the indigenous manures i
are of supreme importance to our agriculture ftr}:)ar;v:%earx)eoi‘:l(:wo? X\Pig::":)%
yields, from the point of view of plant, human and animal nutrition. I have
shown you that the balance of trade in manures in favour of Indlia is not
real_, .and that artificial fertilizers alone are not adequate to maintain It)}?
fertility of our soils. 1 have also discussed the views of the Roya?

Commission on Agri i icti
Con culture in regard to restriction
indigenous fertilizers. S on the esport of

MR. WOOTTON’S SPEECH
MR. PRESIDENT, LADIES AND GENTLEMEN
First of all, I wish to express m ir
) ! y sincere thank
{nerppers of the Madras Agricultural Students’ Uniorxs o
Lr;\gtmg t‘;et tIo lead the opposition in this debate. 1 count it a great
Che?nui; . Raao . :}l::;l};] \;]izzvean;(:h op;:josle our distinguished Agricultural
St ah an can assure
ﬁlwh like the biblical character David, when he opposgdoihteh?ialntfe(gl lye;y
evertheless, although I have not selected stones as my weapons ?l;ztve‘
1

decided to use two ver otei
Facts. y potent weapons namely Common Sense and

ecretary and
for honouring me by

1
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Now, this evening we are debating as to whether or not it is in the
{nterest of [ndia to export her indigenous fertilizers, and in opposing the
resolution, I wish to make a very surprising statement. 1 wish to affirm
that, in Europe and America, bones and oil-seeds are not regarded
as potential fertilizers and it is only in the East that these valuable products
are utilized as manures which latter, [ would impress upon you, is little
short of economic sin.

Turning to the facts of the case, I must state that the groundnut-
seed is considered to be of considerable value, due to its oil and albuminoid
contents. 1 am considering this seed as it is the one which is exported on
the greatest scale from India. The oil is a valuable contributor to the
soap industry and, in addition, it is used, particularly in America as an
article of food under the name ‘Pea Nut Butter’. Indeed, the seeds
themselves are consumed as food on a considerable scale in America and
Europe. After the removal of most of the oil, the residual cake finds
a ready demand for the feeding of cattle for which purpose it is eminently
suited. The oil-cake may be used for manure if it has turned rancid or if
it has been adulterated with the poisonous castor seed.

As you know, Bones consist of ‘tri-calcium-phosphate, calcium
carbonate, fat and collagen or ¢ ossein’, of which constituents the last two
are of the highest importance. The first treatment to which bones are
subjected in industry, is that of degreasing which is either done by the
simple process of boiling out with water or by the more expensive and
efficient extraction with benzine. When treated by the latter process, bones
may yield from § per cent to 15 per cent of fat depending upon the quality
and type of bone used, The clean fat which is obtained from selected
bones by the boiling-out process is used in the manufacture of margarine
and the fat obtained by the benzine process is mainly used in the manufac-
ture of soap.

The degreased bones may now be treated in two main operations.
They may be converted by the use of high-pressure steam and boiling
water into glue and the residual degelatinized bones, or the degreased
bones may be treated with hydrochloric acid for the purpose of removing
the calcium salts, leaving behind the ¢ Ossein’ and a solution of phosphoric
acid. The ossein is next treated with lime and then finally boiled out
with water to produce gelatine and the solution of phosphoric acid and
hydrochloric acid is treated with lime with the formation of precipitated
tri-calcium-phosphate.

The uses of glue are manifold; glue finds application in the match
trade, the furniture trade, the linoleum trade, the paper trade as
well as in the domestic household. In modern times, a further application
has been introduced which depends upon the formation of a condensation
product with formaldehyde.

Gelatine is, of course, a well-known article of food in the form of jellies
or confectionery and in addition, it is used in the manufacture of photo-
graphic plates and films, and also in the printing trade.

Precipitated phosphate is used in the manufacture of tooth-paste and is
also used as a fertilizer and feeding stuff.

The residual product from the man.ufacture of glue, namely degelati-
nized or steamed bone is ground up into bone flour or bone meal and
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although a quantity of bone flour is used for manure,
is to subject it to a special sterilization process so that i
manure in combination with chemi
ment of steamed bones with sulph
the manufacture of vitriolized bon
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cal fertilizers. Furthermore, the treat-

uric acid is occasionally resorted to in
es or dissolved bones.

products mentioned, it is inter.
the main products, namely glue, fat and gelatine,

satisfactory price in normal times. I regret that I hav
current prices, but I recall that the
approximately as follows :—

In connection with the esting to note that
command a very

€ no details of the
values during the years 1922_26 were

Fat .. £35  Yield 5-15 per cent.

Glue £30 Yield 25~30 per cent of degreased
bone.

Gelatine .., £60-80 Yield 20-25 per cent of degreased
bone.

Feeding bone flour. £13-14

Bone meal manure .., £ 8
Precipitated phosphate.... 414

ard I think you will agree that these valuable products should be exploited
and put into the service of man,

After drawing your attention to the
available in bones, [ think we should consider whether India is justified in
prohibiting the export of these materials when it is realized that it i
impossible to subject bones to the various processes on the plains of India
with any degree of Success, except perhaps by the use of very elaborate and
expensive plant, including refrigerators, dehydrators, etc, The use of such
plant would not enable Indian manufacturers to meet Competition. If, on

numerous valuable products

seeds, the normal methog of expressing

15e of the country or chektsn press,

danger of rancidity,

. : Ts prefer
seeds in India, and elsewhere, and submit them to th o, purchase the
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oS to produce a pure oil
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the crop. We see therefore that both the bone collector and the ryot are
benefited by the external demand for their produce. The additional mone;

thus earned goes into circulation via the bazzar, and in turn, the whol

community is benefited by enjoying a higher sta}ndard qf !wm_g and b

being in a position to obtain better food and education. It is in this manne

that the welfare of a country is built up and what is more, the welfare of thi

world is encouraged, for, after all, eacp country in the world. plays it

important part in the great world machlpe and this huge machine cannot
function smoothly unless all reciprocating parts aré in sound working
order. ' .

It is important to view this subject from the point of v1ev_v| of the
agriculturist, He is the man who raises tl}e crops and farms h1§ cattle,
If there is a restricted demand for maunure, including bones and oil-cakes,
it is only reasonable to expect that manure n:Jerchants' cannot merch?nt
their fertilizers at prices which will compete, unit for unit and efficacy or
efficacy, with imported chemical manures. 'I‘.ne ryot thergfore buys 111315
manure from imported supplies and augments it with organic 1:natter. v
this means he is able to reduce his working costs and to mcreiase hi;
production; so again, we have an increased measure of security an
contentment. ) ;

Let us consider for one moment what woulfi'happen if the exporr‘tb?e
bones and oil-seeds were to cease. Such a position would ,be compa t e
with conditions which exist to-day due to the world slump. I‘hq expogsthe
bones and oil-seeds are very small indeed,_crops_are not pa{.ms(z] atr\lnelve
price of bones has fallen to about half the price which gvas 1‘rea llzifl sy
months ago. The same remarks apply to oil-seeds, notably gxolun e oé
Can we say that conditions are better now that we have amP e -s?uprindeed
both commodities upon which we can dr'flw to support our Crops ‘d hare s '
no! The position is that bones are fal.lmg_ in value each day an B e_tll.:
practically no demand. The current price 1s Rs. 40 per ton compare 1w1
Rs. 65 per ton last year. Large stocks of bone meal and poongc mea1 atre
accumulating and in spite of the greatly reduged prlces‘of these)pr(écouc Sf
the ryots are not buying. Steamed bone meal is now prx'ced at Rs, = %ql
ton whereas the price last year was Rs. 105 in Coimbatore. t 1§
restricted export should become a permanency, either due to an exporz1 tax
or to political action, oil-seeds and bones v?oul_d become valuele§s, _apd nlo
efforts would be made to collect them, resulting in poverty both of individuals
and of the land.

In forming our opinion on the subject of t'his evening'.s debat_e, we must
not look at the matter entirely from an agrxcultt.u'al point of view but we
must take a broad outlook of the whole factors which are involved.

Let us therefore put aside all selfish aims and idealistic sgqtimeuts, and
let us not allow patriotism to give too great a bias'to our opinions. I.f we
do this, I am quite sure that we shall oppose this evening’s motion in an
effective manner.

You all appreciate that facts are absolutely concrete and that common
sense is the most powerful asset with which a man is endowed. It.ls for
these reasons, therefore that I feel sure you will give me your unanimous
support. We all know that figures are very misleading when in the hands
of an enthusiast. They can be distorted to such an extent that they are
literally untrue, and on an occasion of this nature we seek the truth as much
as at any other time in our daily life, .

"
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In conclusion I would like to thank you all for the kind attention which
you have given to me. I cannot, however, resume my seat without
expressing the pleasure which I feel in renewing my friendship with our
worthy president, Rao Bahadur Ramaswamy Sivan.

DISCUSSION

Dr. J. S. Patel asked why we should not export oil-seeds when we are
not suificiently advanced in our oil industries to utilize all our produce ; and
as regards the deficiency of organic matter in our soils he was of opinion
that more green manure should be grown so as to meet our requirements,

Mr. S.R. Srinivasa Ayyangar remarked that the relative manurial
value of indigenous manures compared with ammonium sulphate as the
standard, will mislead one. Because, indigenous manures like oil-cakes
have a beneficial effect on the soil and on the succeeding crops which cannot
be said of all imported chemical fertilizers. There is also the danger of
these fertilizers being leached out, as they are readily soluble in water and

. serve for a short period only. Secondly, the unit basis of assessing manu-

rial value will also mislead one. TFor example, cattle manure which contains
0-6 per cent nitrogen and costs Rupees 5 per ton will have on unit basis a
value of Rs. 8 for its nitrogen, while on a similar computation, groundnut-
cake nitrogen will cost only Rs. 6-8-0. It will appear therefore that the oil-
cake is cheaper than cattle manure which you all know is not the case. The
same kind of fallacy will appear, when chemical fertilizers are compared
with indigenous manures. Fertilizers like ammonium sulphate _contain
nothing but one kind of plant-food, while oil-cakes contain phosphatic ingre-
dients and organic matter, other essentials for plant growth. If you assess
values for all that, one pound of nitrogen in groundnut-cake will cost less
than 8 annas, almost the same as that of the ammonium sulphate.

Mr. D.G. Munro referring to the historical agitation for prohibition of
export, and to the activities of U.P.A.S.1. in this connection, said that artifi-
cial fertilizers were in those days very expensive : besides, their proper use
was not known. Recent researches on coffee in Mysore have shown that
artificials can be used with advantage and our knowledge about their
proper use has also increased. '

He also pointed out that the supply of bone meal in this country is very
limited, and as regards the other manures, the amount of fish guano was
greater in 1920 than it is to-day. This was because the Agricultural Depart-
ment pushed on sales of this commodity with the result that in five years
there was not enough, and a fish guano substitute had to be requisitioned.

As regards oil-seeds, they cannot be looked upon purely as mantres.
If India can utilize all the oil and start industries, it is all right. But why
should we stop export of surplus ? There is danger inso doing of cutting
the grower and robbing him of his labour’s gains. .

With reference to the imposition of an export tax, he wanted to remind
the audience of a parallel, when by such imposition, the hide industry in this
country was paralysed. The point is, that other countries compete for oil,
and in this competition India’s oil market will suffer and the ultimate result
is the poor man will have to be taxed. : T

If the main difficulty is organic matter deficiency and the insufficiency
of supply- of farm-yard manuré, we must prevent waste by stopping the bur.

ning of cowdung as fuel, and increase our organic manure by composts.
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(At this stage the speaker Rao Bahadur Iv:.bR. _Rasx?a:lvlvdartrlxixsslg;';; i:’;c:
the meeting on unavoidable, urgent busine
:Zk:za‘ll)ir Mr. R.C. Broadfoot, President of the Union. Before he left the
r made the following remarks :(— . )
SpeakeFrom the interesting speeches and discussions, you wfﬂl §esctt:at ltllhre
problem is capable of being looked at from a num.oerho asrganu;es ir;
Visvanath’s speech showed that the balance of trade in these i ’we
favour of lndia, was only apparent, while Mr. ?Voottl(])'n har:;urice e
should not export our oilseeds and fish products at.a }Ighc piS e,videnﬂy
cheaper manures for our requirements at our door. ] ﬁrem evidently
something valuable about our fish, otherwise, why shoulﬁ ld‘m\;vit,hout e
surrounded on all sides by a vast ocean, leave us in the field,
jous rival, i a
: Serlloam sorry to leave at an interesting stage of the debate, but shal
eagerly await the report and the results of voting to-day).

Mr. S. N, Venkataraman observed that apart fror}x: and‘nl;e(y)?nvdietvong
mon sense, the question should be thrashed out from ( z Icalmxmt ety o8
olitical economy as well. Oil-cakes §}?ou1d be re%ar 1:; o et
?eeding stuffs, They are potential fertilizers as well. xp:tlance o orga.
have furnished conclusive evidence about the supre{:me tlgx'pos oty has
ic matter and its superiority over artificials. In fact, this Y oint
g;en of increasing value with successive years of application, a'?rguing i a
should guide us chiefly in judging this question. Wef are ius g e
ici ircle by insisting on common sense and export of surp B8 il bo
Zl;?r?isscriotoil i};xdustry at home. Oaly if you stop thxsfexpor(t)ft ﬁ;’e country.
stimulus for starting industry, and that 1s good for the future

ini i ree-
Mr. T.V. Rajagopalachariar was of opinion that there wtati, :orgézz:gces.
t about the necessity for conserving all our organic ma e assly
A ding to him, the burning of cow-dung for fuel was amy And
g d, and ’as a practice, was not prevalent very much in oy
exaggefa;e ;ls th;t we are not wasting but th_at our supply is not el:ake "
Moty 1 i‘ﬁion cattle in the presidency will give epouzh manure éo n &
e tomei ht cart load dose per acre. The deficit has to be mnh.e \ap.ﬁ it
?even-to-e% rgument to say ‘ grow green manures, to.make up t 13 1 e cit
e nothsouni -ir:;l gof gtreen manure crops is beset with dlchultxes and :n:xh >
ff)r’ ; eﬁa i got ossible everywhere. Mr. Wootton raxgec} the.pomf hat
aare o ls'dn 'np the question only from the agriculturist’'s point of vie f
v c? o e;x got:her. What other view can we ta.ke when 87 per cent 3
e por {otr%: a¥e agriculturists or dependent on agriculture. There is need,
e p?p:; at:) conserve all organic matter possible and need for opening up
;gg;estgial' avenues and we must adopt means 1o stop export.

sense very often
¢ T. S. Venkatraman stated that common
d 1:3: ol?:arlfg uangle of vision. Facts also can be r_nampu_latt)ed, and ?35:1 tail;
inespteance, he cited the fact that after an ezrthqgakeé ;}1‘:;13% ;s: g :::gic Buts
i rse or blessing ? History and evidence Snow
:g ‘:sf::x;t?aiu and we must use all the orgaxg% materixgl ;?t;]r::igg“:g?ﬂiq grl::
. . a .

] ial Council of Agricultural Research bas p 0 pro-
'{)lln‘t):%?'linstituting an enquiry into the effect of manu.rg.s _andtxf (til:’ efligdu:)i:;

fethat enquiry tell us anything, we must ha;e prohi mc;r;a todeal ok ﬁtten-
. i i scara g

i dustries. In Japan and Madagascara g  of

agriculture A cons i ic matter. Life in Japan is indee

san is paid to the conservation of organ - Late .
::?s!;l;rst?ut that does not matter, for all the money 1s within the country
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MOVER’S REPLY

I- agree with Mr. Wootton that bone meal etc., are not to be called
essentially as fertilizers, but I used the common term, under which these
go by and are understood by all. Mr, ‘I, V. Rajagopalachariar has already
answered Mr. C. E. Wootton’s point that we have to treat the subject
mainly as agriculturists for in a country with 80 per cent of population
engaged in Agriculture no other view point is possible.

As regards burning of cow-dung, I can only say that it is also a matter
of common sense and ryots are torced to this custom as a matter of
necessity. The Deltaic and the Ceded districts are absolutely treeless tracts
and the only fuel available is cow-dung.

With reference to the difficulties of starting oil manufacture in our
country mentioned by Mr. C. E. Wootton, we must view this aspect on
wider and more economic considerations. Other countries are taking
interest in the production of oil-seeds and we must give an answer, only by
accumulating our resources and placing them on a sounder basis. That is
why I suggested a small tax with a view to collect enough revenue.
Dr. J. S. Patel mentioned that we need not worry about organic manure as
long as we are able to apply green manure and that therefore other produce
like oil-seeds can be exported with profits. But we have not enough green

manure and the growing of suitable green manure, for incorporation into
soil is attended with great difficulties.

Mr. D. G. Munro said that the prices of artificials have gone down of
late and that I am arguing on previous years’ figures. But this will not
alter the situation, as [ am taking into account not the mere cost but the
analysis, the experience, and also the residual effects. He also cited the
failure of the hide industry on account of the imposition of an export tax.
Mine is not a parallel, for my tax is very small and as he said the poor oil-
seed producer will not be affected, for my tax will accumulate funds which
will be spent on oil-seeds’ research and thus benefit him. In the procee-
dings of the Board of Agriculture of 1922, Mr. Wood quoted the instance
that Japan some years ago prohibited the export of rock phosphates,

The cattle manure available in our couatry is only 1/25th of the
and; organic composts are not yet evolved fully. We have, therefore,
to conserve every bit of indigenous manure in our country. Considering
the residual effect, therefore, I hold that export should be done only after
meeting our demands. Consider also our irrigation projects, and the effect

of applying fertilizers to these areas and take a long-range view of the
results before you give your opinion.

dem
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THE PLACE OF SCIENCE IN THE DEVELOPMENT OF
MYSORE AGRICULTURE *

By LESLIE C. COLEMAN, c.1.8., M.A., Ph.p.

Director of Agriculture in Mysore

I need hardly point out to
country and that, as far as we
perhaps also hardly remind y
is derived directly from the ag

you that Mysore is essentially an agricultural
can now see, it is likely to remain so. I need
ou that nearly one-half of the State’s revenue

riculturist and that of the rest a very consider-
able proportion is derived either from the owners or tenants of land or from

the labourers on it. If, therefore, this State is to take that place in the
future Commonwealth of India which we be

lieve she should occupy, it
must be very largely through the development of this great industry., The
steady progress of Mysore must be based on the increasing prosperity of
her ryot population. To hope for a prosperous and enlightened Mysore,
with, at the same time, a poverty-stricken ryot

population would be absurd,
The Problems of Mysore.—While th

: ere are other parts of India which
may be destined, in th

¢ future, to remain as essentially agricultural as
Mysore, there are, I believe, few

: ) : if any, other parts where the problems
facing the agricultural Investigator are so varied and where, through the

' Summary of the Sri Krishnarajendra Silver Jubilee Lecture 1931,
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must be the supply of seed of the best and highest yielding strains of the
important economic plants grown. This is especially important in Mysore
for there is no other agricultural improvement which can be introduced at
so little cost to the cultivator. The seed required for one acre of rag7 costs
at present prices about 8 annas which is a very small part of the total cost
of cultivation. I shall not go into the question of the technique used in the
production of new varieties but shall simply point out that in a field of rag¢
as ordinarily grown by a ryot there are a large number of strains differing
greatly in vigour, inyielding capacity, in the time required for coming to
maturity, and in such other important points as freedom from grain shedding,
amount and strength of straw, and resistance to disease. [t is the work of
the Botanist to select from this rather bewildering mass not in one field
only, but in fields covering large areas those plants which he considery will

" combine the greatest number of desirable qualities placing yield at the front.

It must be obvious that even this work can hardly have finality, for the
selection of the very best plants from two million odd acres is a task upon
which work can well continue almost indefinitely. Even were we confident
that the very best strains now available had been found, we should have to
have different strains suited to our different climatic and soil areas, which
means the final selection not of one strain but of possibly a dozen. More
than this we should almost certainly find that no one strain approached the
ideal in all respects and that it would be only through the combination of
the qualities of several different strains that the ideal could be approximated.
This introduces the fascinating but complicated work of hybridizatlion.

In this connection it is of great importance to have a very comprehen-
sive collection of all the different varieties at present existing, to use as
possible foundation stock, for these old varieties which have been grown
probably for thousands of years have frequently qualities of hardiness and
resistance to disease, which are in great danger of being lost in the process
of increasing yield or quality. This has been only too frequently the resuit
of breeding work in western countries and there is now a marked insistence
on the necessity of retaining the old varieties on experiment stations so that
they can at any time be used as foundation stock for future breeding. It
may interest you to know that we have in the Hebbal farm a collection of
no less than 300 varieties and strains of ragi representing not only the
different climatic areas of Mysore but also regions in British India where
ragi is being grown.

But 7ag7 is only one crop. As a matter of fact there are listed in the
Mysore Season and Crop Report no less than 36 important crops grown in
Mysore State and these represent only a small part of the total. Of these
we have been able to deal even in a preliminary manner, with less than ten
crops and in the case of only five have we reached the stage of being able
to give out seed for general growth or for preliminary testing by ryots of
Mysore. I may point out that the results so far obtained have come almost
entirely from the labours of two men, Dr. V. K. Badami and Mr. V. N.
Ranganatha Rao. When I tell you that from five to seven years is looked

s the shortest time required to bring a new selection of an annual

op to tbe sf‘a”g,gfor distribution and in the case of a perennial crop such as

nderstand g of the immense amount of careful scientific labour

,ﬁ eridg, must be multiplied by three ov four, you will be able to

inv{;lve¢$‘
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Other means of improving yields.~—~The production of new high yielding
strains of economic plants while immensely important, cannot lead us very
far in agricultural development if we stop here. As a matter of fact it has
been estimated in Europe that this method of crop improvement has been
responsible on an average for an increase in yield of about 10 per cent;
although of course increases in individual cases have been much higher than
this. The increases that have been registered in ryots’ fields from our
work in Mysore have varied between 10 and 25 per cent.

It must be obvious in a country such as Mysore, standing as it does on
one of the oldest geological formations in the world and where conditions do
not now allow and have not in the past probably for many centuries, allowed
for enrichment through the deposit of silt except in restricted areas under
canals and tanks, the soil must have reached an equilibrium such that about
the same amount of plant-food material can be taken away in the crop as is
added to the land in the form of manure. If therefore we introduce new
strains which can feed more efficiently on the soil than those we are
replacing, it stands to reason that there must be a gradual, if perhaps at first
mmperceptible, lowering of soil fertility unless we increase the amount of
manure applied to the soil. The tendency of high yielding strains to
exhaust the soil has already become apparent to the ryots in the Cauvery
Channel area where a high yielding strain of paddy developed by the Madras
Department of Agriculture has largely replaced local varieties, Itis the
general view of growers that this new variety, although it gives higher
yields, also demands more manure.

Need for Co-operation.—From this it will be seen that work on the
manpria] requirements of Mysore soils must go hand in hand with work on
the improvement of our crops through breeding. In other words the
chemist and the trained agriculturist must work in close co-operation with
the botanist. I have already pointed out the very marked diversity of
Mysore soils and so the work required in connection with them and their
manurial requirements is enormous. Then we have the special manurial
requirements of the different economic plants grown in various parts not
only as to quality but also as to quantity. Up to the present these investiga-
tions have been confined to only seven of our important crops.

The use of Fertilizers.—In regard to the manuring of even these
comparatively few crops our knowledge is far from complete. It is true we
do know to which particular plant-foods they react by increased yield and
we are even able to advise in a general way on amounts and proportions of
plant-foods which will under average conditions give a profitable return on
the money invested. In most cases, however, we cannot say definitely
what is the maximum amount of plant-food in the form of manure which can
be profitably applied. An immense amount of experimental work in this
direction is still required even on the few crops we have under experiment.

It seems certain that if we are to increase our production to anything like
the standard of western countries we shall have to take much more largely
to the use of artificial fertilizers and more especially nitrogenous and
phosphatic ones. Our soils are in general very poor in the two important
plant-foods, nitrogen and phosphates. Our local supplies are entirely
inadequate and even then are decidedly more expensive, per unit of available.
plant-food, than the artificial fertilizers now available. No one, | think,
seriously looks upon the so-called chemical fertilizers as more than
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supplementary to the supplies of manures available to the ryots but there
seems no doubt whatever that in this regard they can and should play a role
of immense importance. There is evidence that as far as food-grains
are concerned, samples from fields manured by the so-called natural
fertilizers such as cattle manure do contain more of the essential vitamins
than those from fields manured solely with artificials. Even if we accept
the work already done by Mr. Viswanath of the Madras Agricultural
Department in co-operation with Col. McCarrison as conclusive on this
point, it may be pointed out that there are a very large number cf our
commercial crops in which vitamin content cannot come into the picture at
all. This is the case with sugarcane, one of the crops on which fertilizers
can be used with the greatest profit. [ believe I am safe in saying that the
final product from sugarcane whether it:be jaggery or sugarcandy, hardly
contain any vitamins. The same applies to such valuable crops as coffee,
arecanut, and tobacco where the produce after preparation for consumption
or in the form in which they are consumed, cannot provide to man any of
the vitamins we now recognize as so necessary for growth and health, [
could name many other important agricultural products which come under
the same category but those [ have mentioned should, I think, suffice. It
seems to me necessary to emphasize the importance of realizing that in any
consideration of the use of fertilizers in this country in the future, the needs
of Indian agriculture should be considered as of paramount importance, and
that merely political cons\ideratious should be carefully excluded.

If, as I anticipate, artificial fertilizers should increase grea_tly in
importance in Mysore during the next quarter century the necessity for
most careful scientific investigation in connection with their use must, I
think, be obvious. Whereas in the case of such natural manures as cattle
manure and green manures, the manure is obtained at small cost to the
ryot and it is practically impossible to injure the crop or the soil by any
application that is at all generally possible under existing conditio_ns ; in the
case of artificial manures very much more care must be exercised. We
must know which 'of a number of different manures will give the best
results and what particnlar amount of application will give the highest
economic return. As many of these artificial fertilizers are made available
to the plant almost immediately after application, the stage of the glant’s
growth at which they can most profitably be applied is anothor question of
great importance. In all these directions, our present knowledge is
extremely meagre,

Soil moisture.—As far as our dry crops are concerned, the plant-foods in
the soil are frequently not the limiting factor in crop production. Produc-
tion is limited very largely by soil moisture which again depends upon the
rainfall. Obviously drought resistance must be a most important character
in our improved varieties. Recent work in the United States and Canada
goes to show that the chemist can assist the plant-breeder greatly in
connection with the elucidation of the characteristics upon which drought
resistance depends. This guestion which has hardly been touched upon in
India is a fascinating and important one for future study. The effect of
manurial treatment on the moisture-holding capacity of soils ?nd on the
ability of plants to increase their root systems so as to utilize the soil
moisture more efficiently, is another important question where the Chemist,
the Physicist and the Physiological Botanist must join hands.
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Problems of Cullivation.—We cannot turn from a consideration of soil
problems without reference to the very important problems of cultivation.
As you may be aware, our most important cultivating implement is the
plough. The wooden plough which has been used in this country for
many centuries has, it is true, the virtue of cheapness but it is anything but
an efficient implement, Dozens of different types of plough have been
imported into India but only a comparatively few have proved at all suit-
able for Indian conditions. Even among these there is, I venture to state,
not a single one which is much more than an approximation to what is
required. Probably the soils of Mysote place as large and as varied a
demand on a plough as any in India, and we have, I believe, in this State,
a larger number of improved ploughs per capita than in any other part of
this great country. The question of materials to be used for efficiency
and wear is as important as the question of design and in both directions
there is an immense amount of scientific work to be done. It may
interest you to learn that the Department of Industries and Commerce and
the Department of Agriculture are working in close co-operation on this
problem at present. I may say however, that young engineers and
metallurgical chemists, if there are any of the latter in the University, need
not fear that we shall have exhansted all the possibilities of improvement
in this direction by the time they are ready to start their life’'s work. In
any case I may point out to them that the plough is only one of many
agricultural implements and I believe agricultural development will, in the
future, demand changes both in design and materials in many, if not most,

‘ of these implements,

* Insect Pests—1f we turn to the question of insect pests we have an
equally large field. As in the case of plant diseases our ordinary field
crops usually allow for only the cheapest methods of control. This, in
turn, demands a most thorough investigation of the insects concerned from
the biological and physiological standpoint, otherwise it will be impossible
to decide upon the effective method and the effective time of application.
The name of Dr. K. Kunhi Kannan whose recent death has been a very
serious loss to the agriculture of this State will, I believe, find enduring
association with entomological investigations in this State more especially
with reference to the devising of methods of insect-control adapted to our
conditions. Dr. Kunhi Kannan displayed a real genius and his {s a shining
example for the entomologist of the future. One of the last problems on
which Dr. Kunhi Kannan was engaged was the utilisation of some of the
many local fish poisons derived from wild plants in the control of injurious
insects. Although we already know that some of these fish poisons furnish
very efficient insecticides and that they are present in great abundance
in our forests, a very great deal of work remains to be done on such im-
portant questions as the particular part or parts of these plants which will
yield the effective poison in the greatest quantity, and the most efficient as
well as the cheapest method of extraction. I may point out in this con-
nection that an immense amount of work in this direction is at present
being carried out by scientists in America. :

The future of Agricultural Research.—I1 have touched upon only a very
few of the multitude of scientific problems, that lie before us in connection
with the development of agriculture through scientific investigation. If [
have not failed utterly in my task, this short review must have impressed
you with the fact that a very large number of scientific workers could be
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engaged on these problems to the profit of Mysore agriculture. I am not
a prophet and am not able to predict what_w_ill happen during the next ten
years in this State. I think, however, it is safe to say that we shall not
have workers at all comparable in numbers and ability to the importance
of the problems which face us, ‘This is a rather depressing thought but
life has always seemed to me a struggle with almost impossible odds and
still we keep struggling. There seems to be one ray of sunshine in the
gloom and that is the possibility of mobilizing larger forces than are at
present available. These forces need not be confined to the pitifully meagre
army of men in the Agricultural Department. ¢ Ican see no reason why the
University should not play a noble part in this work. It may interest some
of you to know that a beginning in this direction has already been made
and that I hope we shall soon see the Scientific departments of the Univer-
sity through the staff and, also I hope, through graduate students, in steadily
increasing numbers actively co-operating in the investigation of important
scientific problems connected with agriculture. To the young men of this
audience let me say that if you have not yet tasted the joys of adding to
the world's sum of scientific knowledge, if you have not yet been thrilled
by the thought that you have wrung from the heart of Nature some smali
secret which no one has heretofore known, you have something of great
value to anticipate. To me a small contribation to knowledge upon which
can be based a definite advance in the development of agriculture would be
a more satisfying monument than any of gold or bronze or stone that has
ever been erected.— 7he Hindu.

BRIEF NOTES ON SOME INDIGENOUS OILS

The following brief notes kindly supplied by the Superiatendent,
Kerala Soap Institute, Calicut, to the Principal, Agricultural College,
who forwarded same to us for publication will be read with great interest.

(Ed. M.ALLY)

. : Percent-
z° Name of Oil Bcﬁa?;cal age of oil Uses Tracts where found
ame contents
1 | Cloves oil. Eugenia |14 to 21% |Medicine and Per- [1a the foothills of the
carophyllata of the fumery. Western Ghats.
dried
buds.
2 | Mowrah oil. Bassia 50-55% |In soap, candle and |B. longifolia in
longifolia of seeds. | chocolate indus-| Madras and
B. latifolia, tries. Hyderabad ; B. la-

B. butyracca, tifolia in Central
Provinces, Bengal
and Western India;
and B, butyracca

in Northern India.

3 | Poagam oil. Pongamia 27% of |For medicinal and | Malabar and Mysore.
glabra seeds, illuminating pur-
poses.
4 | Margosa oil, Melia 23-30% |In medicine (anthel- Malabar, certain
(Neem oil) | azadirachta | seeds. miatic and anti-| parts of Deccan,

septic) and soap-

Bengal and Burma
making.
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. : Percent-
2 Name of Qil B%::zal age of oil Uses Tracts where found
contents
— — — S — —_—
5 | Mustard oil. Sinapis 31-33% | As an edible oil and [Bengal, Assam,
nigra of seeds. in soap-making. United Provinces,
the Punjab and
. . Sind,
6 | Castor oil. Ricinus 46-53% (In medicine, soap- [Madras Presidency
communis | of seeds. making, asa lubri-! (particularly the
cant and for burn-| Ceded Districts),
ing purposes. Hyderabad, Bom-
bay and Central
L i Provinces.
7 | Maroti oil. Hydnocarpus | 22 to 30% , Soap-making an d | Western Ghats.
wightiana |} of seeds. | wmedicinal (for skin
. diseases).
§ | Cashew riud| Anacardium | 35-40% |For preserving|Inthecoastal districts
oil. occidentale | of rind, carved wood-| of India,
work books, etc,,
! { againstinsects and (,
) { . | white ants. |
9 | Kojum Butter.| Gareinia | Edible, soap-mak- | Southern districts of
| indica [ ing and medicinal Bombay Presi-
; purposes. dency, and in the
forests of Konkan,
. Kanara and Coorg.
10 | Coconut oil. Cocos 63-65% | An edible oil, illu- | Ceylon, the Malabar
nucitera of dried minant and for| and Coromandel
kernel soap-making. | coasts, Bengal and
{copra) E Burma.

11 | Groundnut Arachis 42-44% | For edible purposes, ‘Bombay Presidency

oil, hypogaea |of thede-| illumination and; and the Central
corticated | soap-making. districts of Madras

. seeds, Presidency.
12 | Sesame oil. Sesamum 44-50% Do. Grown generally
indicum of seeds. throughout India,
but chiefly in Bom-
bay, Madras, Cen-
tral Provinces and

. Burma.

13 | Punoaoil | Calophyllum | 50~53% |In medicine (for|Western Ghats.
(Alexandrian| inophyllum | of kernel| rheumatism) for|{ Orissa, Ceylon and
Laurel), illumination and! Burma.

. soap-making.

14 | Macassar il Schleichera 42% of |As an illumisant |In dry and deciduous
(Kusum or trijuga seeds, and in medicinal| forests of India,
Poovath). and toilet prepara- l Burma and in

. . . tions. Chota Nagpur,
15 | Ganja seed oill Cannabis |15 to 25% | For paints, varnish |N.-W. Himalayas,
sativa of seeds. | and soap-making' Nepal, Simla,
. i . and as a lamp oil. Kashmir and Sind
16 | Linseed oil, Linum  137t043% | For palnts, varnish- | Behar, United Pro-
usitatissimum | of seeds. es and soft soaps| vinces, Bengal and
a{xld as an edible| Central Provinces.
oil.

17 | Cottonseed oil] Gossypium |16 to 24% | For edible purposes | Varicus parfs of

Spp. of seeds. and for manufac-| India, chiefly,
ture of soaps and| Bombay, Central
margarine. districts of Madras,

Bengal and Assam.
“ !




PHoteg and Comments

i —_ duction of Ammonium

onium Sulphate.—The pro onium
1 {;Z&ag;’fa;ﬁ? gxllring the year 1931 is estimated a}( 100’22?1 ;gn'; un;I\mi,

’Sup%rtant works are the Showa Fertiliser Company in Kano

im

i ’ 5 iihama and the Mitsuii Miiki Works.

o SumxtomseCo:rgxagn?uZoré;l;l;alt\leuhhas a characteristicd _app;a;ra;::

T'he Japz;_nz:.n that we usnally come across in the South I’rIl‘hm} n anesé

91“5 erg? tst';ls are rather small and of an unusual COIOur;rket ewhi cpb ase

educty is making slow but steady entry into the Java m e o

onti 1y in the hands of the British and German produgers. o
?g:li'gssi_ and 1932 are, according to a note in Chemistry an ,

per cent below those of the European product,

i Varillov, President of the
igin of Agriculture.—Professor V: of t
Lenizhzcgiggll;& Aggicultural Sciences, contributed a paper embodyiug

igri i the Inter-
the results of his enquiries as to the oxgnixc ‘ﬁiugg;;c;&lt‘:z;n;?ogy. nerd in
national Congress of the History of Agr ot out from the primary

i he result of enquiries carried P y
Lm:do? itr:utzg %f(i arﬁislfl ew Worlds, great stress is laid on P;lljlysisrlxntlrdép?:al
(t:;g rIiofessor concludes that the primary centres are generally
and sub-tropical mountain regions.
i at
Protected Markets.—We learn from a short ;’“::ieuc;?onNa;:;;, glxat
Sir Bric Geddes, in a pamphlet entitled ZéllassBri t';sh O v ars 1o
a protected home market is essentla} to e:m;l e D M he feeling in
compete with foreign mass production. When uch I8 e g a0 ones
England, our economists here are nervous of a_sn}a e a?: O ive svock of the
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request our correspondents to excuse us
causing them.

te in the Mysore
r Popular Education.—-‘we learn from a note e Mysore
Econ‘::nglj:u::al, t?m‘;lt‘ 548 bona fide _Brmsh _malq workers: 11;10 va to rels)toge
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B.l‘lt;ﬂl cis Goodenough, and Mr. Archibald Crawgord, K.C. ne s ny:uch
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i is i in technical an ;
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His Excellenty's

il be found‘an account of the visit to the Cdlege, by His Excetlency
wi |

visit.—Elsewhere, under ¢ College news and notes '
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Lt.-Colonel the Right Honourable Sir George Frederick Stanley, P.C.,
G.C.I.B., G.M.G., the Governor of Madras and Her Excellency Lady Beatrix
Stanley. This is the first visit of Their Excellencies to the Agricultural
College and Research Institute, and we believe there will be a number
of occasions arising in future, when we will have the honour and proud

privilege to welcome Their Excellencies when he finds it possible to make
a longer stay with us.

_ The Sri Krishna Rajendra Silver Jubilee Lecture, Mysore. —The
Silver Jubilee Lecture, on * Science and Agriculture’ delivered this year
by Dr. Leslie Coleman, m.A., rh.p., C.I.E., Director of Agriculture in
Mysore, is pregnant with observations of practical wisdom. The lecture is
a masterly survey of the rdle of the several sciences in their application to
agriculture, and many of the remarks that Dr. Coleman makes with reference
to Mysore, apply with equal force to agriculture in the Madras Presidency.
We believe that his lecture, which we have extracted from the Hindu
elsewhere in this issue, will be read with great interest.

The Suspension of the Gold Standard.—The immediate causes for
the break-down of the gold standard in England are said to be that a great
deal of the capital invested in London by foreigners had been withdrawn, and
this was aggravated by the budget deficits. This made the gold holding of
the Bank of England so slender that Government had to- take immediate
steps to counteract the outflow. But the real and ultimate cause of the
break-down is that England had lost her dominant position in the interna-
tional money market which she enjoyed before the War. Britain’s share of
the World’s trade particularly in coal and cotton textiles gradually began to
diminish after the War, other countries which have raw materials nearer
home capturing the market. The War and the consequent unsettlement of
Europe, and the growth of economic nationalism, trade union activities and
the diminishing purchasing power of the agricultural countries, and her
slowness of adaptatijon in a rapidly changing world, have all played a part
in bringing about a change in Britain’s industrial and commercial supre-
macy. She had been able to capture only a small share of the prosperous
and growing post-War industries like artificial silk, wireless apparatus, motor
vehicles, electric requisites and so forth.

The suspension of the gold standard has in many ways relieved the
strain on Britain, and British industries will now receive a slight advantage
over foreign competitors. But the extent of the advantage will depend on
the degree of depreciation of the sterling and on bridging the gap between
British and foreign prices. The financial position of Britain is substantially
sound and the depreciation of sterling may not last long, and with her vast
resources she could still mobilise without much difficulty.

So far as India is concerned, the rupee is now tied to the sterling and
not to gold as previously. If the rupee had continued on the gold basis,
Indian exchange would have stood in terms of sterling at 21d. or above,
which would have further depressed our export trade with England on
account of the depreciated sterling. The rupee is now equivalent to less
than 164. and Indian-business is bound to receive an impetus by this. The
prices of our export staples jute, cotton, tea, ground-nut, and eopra, might

_rise slightly, The agriculturists would receive a little more for their

produce, a thing long overdue. Imports from foreign conatries are likely

to become slightly dearer and this is likely to help our textile, stesl, juts
and other industries, By the linking of the rupee to the sterling, British
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€xpotts may not become dearer and thig is t
British goods., This principle is bein
politicians alike, who have all been agitating

by our business men and
the rupee. It is contended by them that in tr

to fix the exchange at 164. to
ying to maintain the 184. ratio

The Banking Enquiry Committee Report.—The Banking Enquiry
Committee which was appointed at the instance of the European and Indian
commercial bodies in India, with Sir Bhupendranath Mitra as Chairman and
Sir Purushottamdas Thakurdas as Vice-chairman with twenty-one other
members, published their almost unanimous report
at Simla. The re ions are comprehensive and are of g far-
reaching nature, Those that i

these. They draw the

1. In backward tracts where cultivators are not fitted to exercise
the rights of transfer of land and where co-operative credit societies cannot
be successful, and also in areas which frequently suffer from defective

distribution of rainfall anq water-supply, the free availability of facilities
under the Agriculturists Loans Actj

tis strongly recommended,
2. The operation of the Agriculturists Loans Act should be generally
Testricted to the relief of distress.

3. The attention of Government is drawn to the weighty observations
;n';\]de b)é ;)he Indian Famine Commission, 1901, regarding the policy to be
ollowe

€d by Government in the matter of granting loans under the Agri-
culturists Loang Act and the Lang Improvement Loans Act,

. 4. The grant of advances under the two Acts should not replace the
assistance for famine relief,

the résponsibility of the societ
their proper application.

y for their recovery, and
using the co-operative soc

There is, however no objection to Government
ieties as agents for distribution,

8. An extension of the syste
against precious metals including ornaments is supported.

7. The recommendations of the Bengal Provincial Banking Enquiry
Committee in regard to loan offices are generally approved with certain
modifications,

m of advances by Joint-stock banks.
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features to be worked out in such a practice. The less soluble ghospha}:eg.
as precipitated tricalcium phosphates, have been 'suggqsted. owing to their
slower rate of reversion. From a theoretical consideration they should give
some promise.

ili f mineral nitrogen and potas-
appears that the full fertilizer value o .
siumltfexgﬂizers can be obtained in the absence of organic matter, more

nearly so than with phosphorus.

In this connection it is of interest that the successful prodt};:tion tc;;f
bananas is closely associated with available supply of phosplll_]c;n.us.. ?:imet ?
suggestion of pH is only correct in as far as the desirable pH is incidenta
to a high available supply of phosphorus.

i intaini he fertility
The problem of the South and the Tropics of maintaining t
of their sgils is one of maintaining a high amount of avaxlable.t ﬁ)t;o.su%l;gir(?:é
The incorporation of organic matter is highly important wit 8 rlld icious
application of mineral plant-foods. In 'other words, th}? paxl'ltu: T oy
times complete failure of fertilizer, partlcularly superp o:gpgzesl
due to lack of organic matter in the soil.—(Science, Augus .

FARMING CALENDAR, COIMBATORE DISTRICT
November-December. (Karthigai)

igai i f rejoicing.
The full moon day of the month of Karthigai is a d:.ay (]
South Indian homes are lit up with beautiful rows of lights ; tlu‘a1 fulllsgoc:)r;
shines in all her splendour. This day falls on or about tt; o
Karthigat, that is, towards the end of November, after which the &
East monsoon current practically stops.” Hence the proverb,

¢ arigPensssiures ey Hedn ,
siear quESLILTS Qareniyidodn

' ’
¢ There is no rain after Karthigai and no donor after Karna

(The word ¢ Karthigai’ here refers to the lunar mansion * Karthigai’ which
the full moon occupies in this month.)

The rains of this month are usually heavy as thq proverb ¢ arisfens
sawanyp ’ (Heavy rains in Karthigai) explains. These rains are very helpful
in hastening the appearance of the earheads of the dxﬁgrent cereal crops
which practically finish their vegetative growth during this period.

¢ BEven the grass amongst the rocks will bear grains in the rains of
Karthigai’

is tempted to ask here whether the practice of having the frontage
of hgxr;Zsliitetzpno(’z only on the full moon day mentioned above but also on
all evenings of this month has not an agricultural significance. At the
earing time of crops all around the villages, the lights may serve as light.
traps to attract the various insects that attack the crops. ;

The rainfall for the month is 5 to 6 inches,

H
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A few late sowings of Bengal gram and wheat may take place. Small

plots in gardens here and there are sown to Panivaragu (Panicum
Miliaceum).

Field operations consist of intercultivations of growing crops during
intervals of dry spell. Dry cotton is weeded and hoed. Early-planted
tobacco receives good cultivation, and advanced plants are topped and
suckered to encourage leaf development.

All the dry cereals are up in ears and young boys howl about beating
trumpets to scare away birds in cholam fields,

Betel vines are planted in this month. Sugarcanes planted in Ads

(ngy—August) receive final earthing up; drains and trenches are dug for
this crop.

Plantain ﬁg]ds are trenched and manured. Round about Coimbatore,
tannery refuse is preferred as a good manure for plantain.

i Paddy continues to grow well and in general will be in shot blade and
In ears. Some of the early varieties are fast ripening.

Cattle get abundant grazing from this month onwards and improve in
condition and appearance ; young stock are specially prepared for the various
cattle markets in the coming dry-weather months.

The grain stock with the ryots becomes almost depleted. Generally
the prices of food grains rule rather high, to be immediately followed by a
drop at harvest time. v

College Hews and Potes

Students’ Corner.— Athletic activities were at an ebb during September
which marked the end of the Cricket season, on account of the closing of
the College for the Michaelmas vacation. Most of the students went home,
but a few especially of the third year, and from the Telugu districts stayed
on at the Hostel. The College reopened on 1st October, after Michaelmas,
but the third year students left immediately on tour to the West coast, in
charge of Mr. V. Muthusami Iyer, pIP. AGRL, Ac. Lecturer in Agriculture
and Mr. E. Kunhappa Nambiar, L. AG., Assistant Lecturer in Agriculture.
After visiting Pattambi, Taliparamba and Kasargod, the party returned on
the 10th, after a busy and instructive trip. Now that the College is again
in full swing, vigorous hockey practice is going on, in view of the

.tournament coming on very soon,

His Excellency’s Visit.—On the afternoon of the 13th October, His Excel-
lency Sir George Frederick Stanley, r.c., G.C.L.E., C.M.G., the Governor of
Madras, accompanied by Lady Beatrix Stanley, Miss Barbara Stagley and
Personal Staff visited the College and the Research Institute, His Excel-
lency was given a ¢ posse of welcome ’ at the College entrance by the Estate
Boy Scouts. Rao Bahadur D. Ananda Rao, Headquarters Deputy Director
of Agriculture in charge, and Mr. C. Tadulinga Mudaliar, the Principal of
the College, received the distingunished guests and conducted them to the
main hall where gazetted officers attached to the Institute were introduced
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to Their Excellencies. After signing the visitors’ book, they went round
the various sections spending about ten minutes at each place, and were
deeply interested in ali that they saw. They then crossed over to the
Freeman Building where after an introduction to the lecturers, they were
met by Mr. C. Tadulinga Mudaliar, at Zea to which officers at the College
and from Coimbatore, as well as important non-officials of Coimbatore, had
been invited. After tea, His Excellency motored over to visit the Hostel,
the Dairy and the Dairy-herd, and a very busy day ended with an inspection
of the Central Farm and of the Students of the Class I at work on the
Farmyard. After three hearty cheers lustily responded to by the students,
Their Excellencies left late in the evening.

Mr. S. H. Slater, Collector of Coimbatore, and Mr. J. Elliott, District
Superintendent of Police, accompanied His Excellency.

Boy Scouts.—The Estate Boy Scouts went on a whole-day excursion to
Vedapatti on Sunday, the 27th September. They attended a Scout rally at
the Coronation Parks, Coimbatore, on 12th September, when the Scouts of
Coimbatore gave a ‘ posse of welcome’ to His Excellency the Governor of
Madras, on the occasion of the S.P.C.A. Show.

Visitors.—We had quite a number of visitors during the month
September-October, Mr. M. Rathnaswamy and Khan Bahadur Bazlullah
Sahib, Members of the Public Services Commission, were here from 10th to
12th September in connection with the selection of Sub-Inspectors of Police,
Western Range. Mr. K. J. V. Naidu, the Rajah of Kangundi, Honorary
Visitor to the College, visited us on the 21st, Dr. B, Sundara Raj, Director
of Fisheries, on the 22nd, Rao Bahadur A. Pillai, Senior Assistant
Auditor, M.S. M. Railway, on the 24th. Mr. T. Murari, Superintendent-
in-charge, Live-stock Research Station, Hosur, was here on an official
inspection during the third week of September. Mr. C.K. Krishnaswami
Pillai, Professor of Geology, Presidency College, was here to provisionally
select students for a later selection, at Madras, of the cricket team to
represent the Madras University against the Aligarh University. Coimbatore
was one of the centres of selection, and students from Mangalore College,
the Coimbatore College, and the Salem College were here, and with the
students of the Agriculture College, took part in a trial game arranged on
the 22nd. We understand that W. Patnaik, student, III year B. Sc,, is one
of those provisionally selected at Coimbatore, and we shall be watching his
performances at Madras and elsewhere with interest.

Mr. P. V. Isaac, Imperial Dipterist, Pusa, camped here for a fortnight
from 24ith September.

The Officers’ Club Day.—~The Club Day was celebrated with great
eclat on the 24th October accompanied, as usual, by sports, dinner, enter-
tainments and speeches.

Weather Bevicw

SEPTEMBER 1931

RAINFALL DATA

@ Q 42
__"3 Depar- 8'-3 _'g Depar- gi
- . 9 @z A . < B
Division Station |3 E ftrl:)l;;l 35 Division |  Station 3 ‘a- ft:‘:;l - <§
~ o8 s °
S| norma a8 g |norma ?«.‘:
Circars ...|Gopalpore ...| 56/ ~ 1'7 |14'8South ...Negapatam..| 1'3| ~ 2'4 | 16'7
Vizagapatam.| 54 — 14 117'§ Madura 22 - 25} 97
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Cuddapah ...| 42| — 25 |14'2 Cochin  ...| 59 — 3'3 1120-2
Calicut 81 — 03 1207
Carnatic...|Nellore 46 + 03|14 Mangalore ... {111} — 0-1 (142'8
Madras | 88 + 37 24
Cuddalore ...| 14| — 42 |19'] :
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Salem 46 - 20 |21'}] Coorg ... )
Coimbatore .
Town 15 .. 12
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Res Inst. ... 10| — 1'0 | 7°9Hills ...Kodaikanal..| 67| — 0'1 | 371
Trichinopoly, }10'8 5925 Coonoor ...| 46 — 02} 214
— " L

Summary of general weather conditions:—

Weather was unsettled almost throughout the month over the presidency,
and conditions during the first half of the month were of the transitional
type. The depression at the end of last month crossed the Orissa coast on
the 1st and thereafter failed to affect weather over the reporting area.
From about the 6th, thunderstorms appeared in the south and widespread
rainfall occurred over the area stretching westward from the Coromandel
coast. These unsettled conditions failed to concentrate into a depression
but after concentrating rainfall on the North Madras coast passed inland as
a wave of low pressure on the 20th and caused extensive rainfall in north
Deccan and finally disappeared over the Central Provinces on the 24th.
Conditions again became unsettled in the centre of the Bay on the 21st and
a depression formed at 18° N. and 88° E. on the 22nd and drifting slowly
westwards crossed in & very feeble state near Vizagapatam on the 26th and
on the 28th lay as a diffuse ‘ Low’ over west Central Provinces. The

6
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depression was feeble in character throughout its passage and gave rise to
widespread but light rainfall in the vicinity of its track.

Rainfall was general and moderate in quantity over practically the
whole of the area., It was above normal on the Coromandel coast,
Mysore, and locally in the Central districts and in slight defect elsewhers-
The notable falls of rain were Cocanada 3-7” (19th), Calicut 4-1” (11th), ar
Madras 3-4” (17th).

Weather was generally cloudy and cool over the greater part of tt
presidency. At the beginning of the month, day temperatures were hig
and Nellore and Cuddalore recorded maxima of 100°. During the peric
of widespread rain in the Deccan, temperatures were markedly belo
normal. ‘

Weather Report for the Research Institute Observatory !—

Absolute Maximum in shade ... - w930
Absolute minimum in shade ... 665

Mean maximum in shade 80-2

Mean minimum in shade 70°7

Total rainfall 0°96 inches
Heaviest fall in 24 hrs. 028 ,,
Number of rainy days 2

Mean rainfall for September ... w197,
Departure from normal e — 101,
Mean daily wind velocity 39 M.P.H.
Mean 8 hours wind velocity ... . 22 "
Mean humidity " . - 730 %

Total hours of bright sunshine ... o 259'5

Mean daijly hours of sunshine ... o .. 865

Summary of weather conditions :—

Weather was fine for the first week with clear skies. Thunderstorms
appeared during the second week and though rainfall was light it was
widespread and heavy in the vicinity. Weather continued unsettled till
about the 15th when south winds began to blow and continued till the end
of the month, weather was thereafter dry with warm days and cool nights.

Rainfall totalled 0-96 inch and was 1-01 inch below the mean, this
rain fell during the second week of the month associated with thunder-
storms.

P.V.R. =
B.S.N.

Departmental Notifications

I Circle.—K. Suryanarayana, A.A.D., Anakapalle, l.a.p. for 15 days from 10-10-31.
Mr. Ramamurthi, Farm Manager, l.a.p. for one month from 7-9-31. Z// Circle.—
K. T. Bhandary has been posted to Hospet ou return from leave. P. V. Subba Rao,
A.A.D., Nandyal, l.a.p. for 15 days from 6-9-31. N. Annasami, A.D., Kadiri, extension
of leave on average pay for two months on medical certificate in continuation of the
leave already granted to him. JV Circle.—Mr. Narayana Iyer, A.D., extension of leave
on average pay on medical certificate for two moaths from 2-10-31. V/ Circle.—
A. M. Muthiah Nattar, extension of l.a.p. for 16 days from 15-9-31. V7III Circle.—
V. Satagopan, A.D., Coimbatore, L.a.p. for two months from 28-9-31. G.M's. Section.—
D. Marudarajan, Assistant, extension of leave l.a.p. for one month from 17-9-31.
0.S.S. Sectiog.—A. P. Balakrishnan Nair, Farm Manager, Pilicode, joined duty on
16-9-31. Lic® Stock Section.—K. H. Subramanya Iyer, Farm Manager, l.a.p. for
13 days from 1-9-31, N. K. Thomas, Upper Subordinate, Temporary, services

" terminated from 1-10-31 for not having passed the Accounts test.

LaTest NOTIFICATION

Mr. D, Balakrishna Murti, Deputy Director of Agriculture, 1t Circle, is granted leave
for 2 months and 5 days preparatory to retirement with effect from 11-10-31. 7/7 Circle.—
Mr. X. T. Bhandary, nger Subordinate, extension of 1, a.p, for 15 days. VII Circle.—
S. Krishpa Naik, A.D., Moodbidri, 1. a.p. for 1 month from 15-10-31. 7 Circle—
V. Thirumal Rao, Ent. Assistant,” Berhampur, l. a.p. for 1 month from date of relief.
VIII Circle.—K. Sivasankara Menon, A. D., Dharmapuri, l. a.p. for 1 month from
20-10-31. G. E.’s Section.—C. Ranganatha Mudaliar, Artist, extension of 1. a.p. for
1 month. G. 4. C.’s Section.—T. Varahalu, Assistant, 1. a.p. for 6 days from 21-9-31.

D. A’s Office orders.—D. Panakala Rao, A.D., Ramachandrapur, transferred to
the 11 Circle, to report himself for duty to the D. D.II Circle. G. Sitarama Sastry,
F.M,, A.R.S,, Guatur, to I Circle, to report himself for duty to D.A.O., Rajahmundry.

Rao Sahib Y. Ramachandra Rao, Deputy Locust Entomologist, under the Imperial
Council of Agricultural Research, on reversion, to be Government Entomologist,
Coimbatore, Dr. T. V. Ramakrishna Ayyar, Ag. Government. Entomologist, to be
Lecturer in Entomology, Agricultural Coilege. Mr. M. C. Cherian, Ag. Lecturer in
Entomology, to be Assistant Government Entomologist

MANAGER’S NOTICE

The following back numbers of the Madras Agricultural Journal are
available at 6 annas per copy :— ‘

Year Available numbers
1913, All issues except August.
.. 1914,. All issues., .
1915. January, February, April and May.
1916. May.
1917, July, August, September.
1918. February, May,

- 1921, January to June. S o
1922. March, A
1926. September, October, November. =~ " ="
1928. July,

- 1929. March, April, May and June,

1930, February, October and November,
1931. Al except February and June.

Please apply to the Manager, M.A.S.U. for cbpieé wanted,

’
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CATERPILLAR

A Caterpillar Fifteen with a
3-furrow 42" Moldboard Plow in
Medium Black Cotton Soil

plowed 6; acres 8" deep
in 7 hours. All in cost

Rs. 4-8 per acre,

For Information on Reducing
Costs and Improving Crops

Write to:

WILLIAM JACKS & CO.

P. 0. BOX 1282, MADRAS.

CATERPILLAR

dras Agricultural Jourﬁll’-

meeting our advertisers, please mention ‘The Ma
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VEGETOL SOAP

The Soap famous for i .

h ) r its glorious lath .
Ci:;i band brackish waters. Entirely free frome; nieveln in
e used even by the most orthodox priest mal fat.

Y T 1]

Kl

Agent for Cotmbatore s

R. C. DALAL, Calicut,

If you find any difficulty in getting this soap
please drop a card to ’

THE KERALA SOAP INSTITUTE, "c'Aucur

( l:hke;s of the well-known Insecticidal Soap for destroyin
&reen bug on coffee, mango hopper and such insect pelts)g

"='.=..l: 00090
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THE GOLDEN JUBILEE
¢ . number of
THE MADRAS AGRICULTURAL JOURNAL
A valuable book containi s paser
alning a retrospect of Agricultural Education in Madras

from 1876-1926 N
besides m i ; !
graphs neatly printed on X?typ;n;::%tmg features including 18 full page photo-

Original pric
( ;m " IZow red\l:cedeto !l%: . (l)-.laioo
Apply s : °:mt Post free on receipt of stamps worth I} as.)
» MADRAS AGRICULTURAL JOURNAL,

Agricultural College, Coimba
L] t id
LAWLEY l.ln(')As.uP.O.

READ THE INDIA
r N POUL
HE OFFICIAL ORGAN OF THE mfﬂ l?(ﬁ:zg::lr‘%wn

Poultry keeping i i
Ere eping in India ;
o eth:llgtclg on all Mattgrs of Poultry by the Clu;)
and Subscribe to India’s only Poultry ?peﬂ
' Journal

Club Membership Subscripti
Gazette Subscripgonu scription Rs. §
.5 P. A.

. Rs. 8P, A

| Hom. Secretary and Editor of the Cagatty i

A. Q, F .
NARAYANGUNGE. & BENGAL

When anéwedng our adverﬂ.
sers, please mention ‘The Madras
adras Agriculturas: 3 .
onrmat’,
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Published Annually

BY
THE MADRAS
AGRICULTURAL DEPARTMENT
IN

' English, Tamil, Telugu, Malayalam and Kanarese

(Jan)  (April) (Marchk) (Sept.) (March)

It contains instructive and interesting articles on Agriculture
and Veterinary Science and exhaustively deals with the work of the
department including agricultural research stations, pumping and
boring operations, state, loans, etc.

Price 1 anna, Postage 2 annas

to the Deputy Director of Agriculture or the District
fficer or the Agricultural Demonstrator nearest to you
Not sent by V. P. P.

. Apply
Agricultural O
with three annas stamps.

, | The Journal of the _
Mysore Agricultural and Experimental Union
S BANGALORE

Published Quarterly by an Expert Board of Editors

Chief Editor: Dr. B. NARASINHA IVENGAR, B.A., Ph.D.

Subscription, Rs. 3 per annum

The Madras Journal of Co-operation

The Premier Monthly Co-operative Journal in India
Voices forth the Co-operative Opinion of the Province

Annual Subscription C ‘,
land (including Postage) .. Rs. 4 0
‘ ” et 412 i

“ i Porelgn  »
Please « 9ply to: The Madras Provincial Co-operative Union, /
Royapettah, Mlj"/u.

ention ‘The Madras Agricultwral /b.uruv.

V&lkl:l_uw“-ﬂlr advertisers, please m
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E:».t:mo==u=m==u=u===m==u===u==n=n=mo=oﬁ FREE POWER FQR PUMPJNG W ATER

| The Indian Veterinary Journal u ———

[31 (The Official Organ of the All-India Veterinary Association) g CLIMAX ‘(‘)lL BATH

S  This journal is the only English Veterinary Journal of its kind in Affords thelCIh[ eal;lel:LtPowe " for

Q _India devoted to the cause of Veterinary Practice, containing Pumping Water

D‘ standard articles on all branches of clinical vetermary medicine,

¢ surgery and kindred subjects. It also contains a review of current q -
Veterinary Literature, and is valuable alike to veterinarians and Gives

ﬂ agriculturists. g‘;’;‘é,g .

- O]
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U - AN EXCELLENT MEDIUM FOR ADVERTISEMENT f;i iéf

S ) Rates of subscription : , D%:EE;

ﬂ To members of the profession and students Rs. 4 per year -

g To non-members and others Rs. 8 per year 7] Gils itsels There is a size

[,l For rates of advertiseient and other particulars, apply to : Adjusts itself for every need.

A tc Strong Winds, The Cost is ver

ﬂ THE EDITOR u and Runs Efficiently Mof]er(;:e,, y

U 26, Wallajah Road, Mount Road P.0., MADRAS. in any wind

Many are Working
in India with
Greatest Satisfaction

Ln::nc::n 0@“:"900:‘—1‘—,0":0 o==mc=u=n===u=o

‘uc..—_"':mnoo:==oo=u=ooc=uc==u=o n==m:nc::=n=oﬁ

N OTE ! , . A . ' i o CrLmMax O1r. BATR WINDMILL

Fuil Particulars on Request

FOR CONTINUOUS WORK WITHOUT lNTERRUPTlON

Green Manure and mamtam sonl fertility. Green Manur- INSTALL
ing is True Economy. It pays handsomely the cost and . ; .
expenses involved.

Ground covers prevent soil erosion, preserves humidity
and cuts down cost of weeding.

- Shade and Wind-belt Trees attract clouds resulting inrain,
+ yields timber for fuel and factory purposes, gives sufficient
shade and helps the economxcal preservation of Estates,

[ =11 ——— 1= I ] [ 1] | — ] | ——ma ¥ T T WY [T
= — [ —— 1 —

In these days of depression, Rubber, Coconut and Tea vttt :""" Gardner S348tatine Engine
Planters will do well to consult us for all their requirements %:“:;;'f‘lzgo?;{,,g;;%&h“ﬁ‘;:;%5{%}'3{:%?:2:':" Gives Maxtmum g:::ize?&uni:ﬂgze |
3 ds:flish(l)(fe Green Manures, Ground Covers, Shade Trees ?ﬁz"’?ﬁ:’,’% '?ii:::i output at Low Runaing A";":‘l:‘},;?'; au ;L;géog{%%% P,
. oac of Mmoo unning an ork,
Full Partionlars on Request Our 1981 Full Data on Request
C l Est t C . Sent oa Raqnest
e Leylon Estates Lompany MACBETH BROS. AND CO., LTD.
KALUTARA SOUTH, CEYLON = - KODAK HOUSE, HORNBY ROAD, BOMBAY
Lﬂaoo&uauc::vo=u=n=“==u=n==n=u=o T——— R : —
Wiien anywering our advertisers, please mention ‘The Madras Agricuitursl Journal'. . When answering our advertisers, please mentlon ‘The Madras Agricultural J/oul‘llll"

\
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AGRICULTURE AND CO-OPERATION

CALVERT.—The Law and Principles of Co-operation. Being th - ive Societies
Act No. 11 of 1912. With introduction, notes' and ainagppef:t(i:i?( ?%‘5‘}}'&:‘;’;}‘;’ Act .

No. VII of 1925, By H. CArLvERT, 1.C.S. Third i ; .
1926, | Rs o.8. Edition. Demy 8vo. Cloth

** Mr. Calvert in his book on ¢ The Law and Principles ot Co-operation ® with which
we have dealt in a previous article, has fulfilled a most useful function in quoting
passages from works on ‘Practical Banking' and the like. He shows that g Credit
Society is a bank in all essentials and that its safety depends on its grasp of the
principles of sound banking.”’—Civil and Military Gazetle.

In his third edition Mr. Calvert has appended the text of the New Bombay Act,
while the special chapters on * What 15 Co-operation ? ' ana other subjects have all been

retained after a revision. These are object lessons in themselves.— Bombay Co- ive
Quarlerly. » Co-operal

CROSTHWAITE.—Co-operation. Comparative Studies and the Central Provinces
System. By H. R. CrosTHWAITE. Med. 8vo. Cloth, Rs. 6.

There is scarcely any branch of the fascinating subject of co-operation that the
author fails to illuminate with some fresh fact or shrewd comment. .

MUKHERJEE. ~Co-operation and Rural Welfare in India. By B. B, MURHERJEE, M.A.,
B.L., Professor of Economics, Government College, Muzaffarpur. Crown 8vo.
Paper Boards, Rs. 3.

We welgome the book before us as symbolising the rise of a new school of thought
whose aim is to do for India what Sir Horace Plunkett did for Ireland. Mr, Mukherjee
has both studied and thought much regarding his subject. His remarks on the variow
needs of Indian rural development are sensibly anad clearly expressed.

We congratulate Mr. Mukherjee on producing this well-written book aud wish fo

him readers throughout India among our educated men and patriots.—United Imdi
and Indian Siales, 7th December, 1929. patrio

‘WOLFE.—Co-operation in India. By Hanxavy W. WoLrr, late President of the Inter
national Co-operative Alliance. Author of ‘Peoples Books’, ' Co-operativ
Banking’, etc., etc. Second Edition. Demy 8vo. Cloth, Rs. 8.

* Mr. Wolff—who, while president of the International Co-operative Alliance, playe

a large part in suggesting the form that legislation might take to facilitate co-operatio

~describes in 200 pages of this book what co-operation has done and how it is doin
it.’~Co-operative News.

TWEED.—-Cow-Keeping in India. A simple and practical book on their care ar
treatment, their various breeds, and the means of rendering them profitable. E,
Isa TweeDp. 5th Edition. Revised by S. N. SiNGHA, G.s.v.C.,, Professor of

Surgery and Obstetrics, Bengal Veterinary College, Belgachia. Crown' ®vo.

Illustrated. .Cloth, Rs.6-8.
GILLING.—Foddar in India. A Treatise on Grasses and Crops and their characteristics
and cultivation, etc. By HaArry T, GIirriNG, Government Grass and Dairy
- Parms. Crown 8vo. Limp cloth, Re. 1-4; Paper, Re. 1,

L—Handbook of Indian Agriculture. By Nirva GopaL MUKERI, M.A
Profusely Illustrated, Third Edition. Royal 8vo. Cloth, Rs. 12-8.

‘1t is a welcome addition to the literatyre on Indian Agriculture and will doubtless
pe Of great service to those who desire to get within the compass of a single volume ot

moderate size, a general summary of the plant and animal industries of that vast
x.egion.’—-15’ulletz'n of Imperial Institute.

Full Catalogues on Application

THACKER, SPINK & CO.
- P.O. Box 84, CALCUTTA

Wher \ﬂnswerlng our advertisers, pieasc mention ‘“The Madras Agricutural Jomrasl®
\ . ) .

\ -

The Indian Agriculture Development
: ‘ and

Manure Organisation, Lid.

SUPPLIERS OF HIGH

CLASS MANURES

Head Office: Old Post Office Buildings, Cocanada.
* Branch Office: 37, Errabalu Chetty Street, Madras.
Agencics : At all the Important Agricultural Centres.

A purely Indian Concern, Under Indian Management
with Indian Capital for Indian Ryots, working
on the Principle of Co-operation

INDIGENQUS

Fine Bone Meal -
Bone Jelly - -
Bone Sinews - -

Crushed Hoofs and
Horns - - -

Hoof and Horn Meal

0Oil Cakes and Pow-
ders - - B

SULPHATE OF
AMMONIA

Guaranteed acid-free—
about 219% Nitrogen.

As we are importing this
product outside the Fe-
deration, OUR PRICES
ARE ALWAYS CHEAP.
SPECIAL ATTRACT-
IVE RATES FOR
TRADE :—

C.LF. Madras and any
Indian Port or F.O.R. ary
Station for quantities of
5 tons and over.

RYOTS
ECONOMY
MANURES

Quick acting.
Largely Organic.

Double Ammonia.

Super Bone
Phosphate.

Compound Manures
for all Crops and
Soils.

n—

For Particulars Write to Head Office.
C. RAJU,

Managing A gm!

'
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The Madras Agricultural Journal
" THE PREMIER AGRICULTURAL MONTHLY IN INDIA

- 4
A Monthly Journal in English devoted to the study and development o
Agricultural Science. Contains articles of scientific as well as of genera
interest written in popular language. Reviews of agricultural publication:
and extracts from various Journals-—both Indian and Foreign—a specia
feature. Commands a wide circulation and an excellent medium, therefore

; for advertisements.

: Rates of Subscription
: Journal supplied free to Members, New Associates and Patrons o

~ the Union,
Annual Subscription rates for others : Rs A P
India and Ceylon. 4 0 Q¢
Foreign . 4 8 0 ‘
Single number ... .0 60

" Rates of Advertisement

For single insertion  Discounts of 124 per cens, 2(
Rs A P per cent and 333§ per cent wil

. be allowed ‘tor 3, 6 and 1i
;“‘Or full page e 500 consecutsve insertions of standina
or half page o 30 0 atter, provided space is book

For quarter page ... 2 00 akead and prepayment made.  dy

Inside cover pages 50 per cent extra.
Outside cover pages 75 per cent extra,

Preparation of blocks, unless supplied by advertisers, charged extra.
N.B.—All advertisements are subject to the approval of the M. A. S. U.

Mdnagmg Committee before insertion. The charges are smctly
payable in advance. e

Contributions to Journal

Contributions on subjects of agricultural interest or pertaining to rura)
economy and co-operation will be accepted for pubhcahon, subject to approval
of the Editorial Board. Correspondence and queries on agricultural and allied
subjects are invited. Manuscripts should be sent clearly written or typed on
one side of the paper only. Contributions should be addressed to 7'Ae Edstor,
Madras Agricultural Journal, Lawley Road P.O., S. India.

Twenty-five copies of reprints of ‘contributions will be presented to
authors. ZEuxtra copies and Printed covers for reprints, if requlmd. can be
supplied at actual cost if intimation is given when the manuscript is presented.

N.B.—The Edilor does not hold himself responsible for the opinions expressed
by the contribulors.

munications should be addressed o : .

ANAGER, M. A. S. UNION, AGRICULTURAL Cot.r.nGE, :
’ Comnuonn‘SLAwmv Roap P. O, —

. \)!a’) jﬂ), N}'?
" e Y “__ﬂf»;’fg)o ").uD
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