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Editorial.

New Year Honours. We are extremely glad to note that two of
our members are among the recipients of New Year Honours. The
title of Rao Bahadur has been conferred on Mr. S. Sundararaman,
Government Mycologist, Agricultural Research Institute and on
Rao Sahib Y. Ramachandra Raon, Locust Entomologist, Karachi, under
the Imperial Council of Agricultural Research.

RAO BAHADUR S. SUNDARARAMAN started service in the
Department 30 years ago as assistant to Government Economic Bota-
nist, was later appointed as senior assistant to Dr. McRae, Government
Mycologist and he finally succeeded Dr. McRae when the latter left for
Pusa. Mpycology as a branch of agricultural science had developed
but little 30 years ago when Mr. S. Sundararaman started work and
he is one of the pioneers in India on the subject. A number of
plant diseases of great economic importance have been investigated
into, by Mr. S. Sundararaman during his long service. Mr. Sundara-
raman has been connected with the union ever since its inception and
he is now its Vice-President.

RAO BAHADUR Y. RAMACHANDRA RAQ like Mr. S. Sundara-
raman starting service as entomological assistant to Government
Botanist worked his way up and was appointed the Madras Entomo-
logist in 1921. During his service in Madras he was for a year put
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on special duty as an All-India Officer to investigate the possibilities
of finding a biological method of controlling the lantana and we believe
this work of his, earned him the title of Rao Sahib. As Entomologist
in Coimbatore he was responsible for starting work on biological
methods of controlling insect pests. When the locust problem was
taken up by the Imperial Council of Agricultural Research, Mr. Rama-
chandra Rao was selected for the post of Deputy Locust Entomologist
and was later appointed as the Locust Entomologist. Mr. Y. Rama-
chandra Rao is a familiar figure to all members of the Union and
during his stay in Coimbatore was one of the active members of the
working committee and was for some years Editor of the Journal.

We offer our hearty congratulations to both of them on their well
merited distinction. This distinction is a fitting tribute to two
branches of science, Mycology and Entomology, the problems of which
in their application to agricultural crops, are often complicated and

incapable of striking the public imagination like some of the other
branches of science.

SIR B. C. BURT. We are glad that knighthood has been confer-
red on Mr. B. C. Burt, Agricultural Expert and now the Acting Vice-
Chairman of the Imperial Council of Agricultural Research. Every
one connected with the agricultural departments in India, and who has
had a chance of comingin contact with Sir Burt, cannot fail to be
impressed with his greatness. He is industry personified and work is
a pleasure with him, and there is no activity of the Imperial Council of
Agricultural Research where bis guiding hand is absent. The success
of the Imperial Council of Agricultural Research has been in no small
measure due to the ability of Sir Burt who has been its Agricultural
Expert from the beginning. While distinguished members of other
branches of Science, Botany, Physics, Chemistry, Medicine, Engineer-
ing etc. have received this distinction in India already, this is the first
time that a member of the Azricultural Service has been chosen for this
unique honour. We offer Sir Burt our very hearty congratulations.

Among other recepients of new year honours we are.glad to note
the names of the following agricultural officers in other provinces.

Khan Bahadur Afzul Hussain, Principal, Agricultural College,
Lyallpur, Punjab; Rao Bahadur Tamane, Chief Agricultural Officer,

Sindh, and Rai Sahib Lala Harbhajan Lal, Dy. Director of Agriculture,
Eastern Circle, Partabgargh.

Ourselves. It is now exactly 25 vears since the Madras Agri-
cultural Students’ Union was founded, and some of the founders
who fortunately are still with us might well feel proud of the
developments, The objects of the Union are to encourage an es-
pirit de crops among its members and to exchange and record opinions
and experiences in matters agricultural. The latter object was sought
to be obtained by holding an annual conference and conducting
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a journal as an organ of the Unio.n. The jou‘rnal first publlsheg
as a year book in 1911, was converted into aquarterly the next )f'ear an

was made into a monthly in 1915. Apart frf)m the annual con erence,
the running of the journal is now the one important and ;us?am.mg
activity of the Union throughout the year. Thougl; in the ;gm‘:ntng,
the journal was serving a limited purpose, there is no doubt t at it
has widened its sphere of influence beyonq the members of the Union
who are all mostly members of the Agricultural Department. The
changing of the name of the journal from The Jqumal of} Madrai
Agricultural Studeats’ Union into The 'Madras Agricultural Journa

has been more than justified.

The main purpose of the Agricultural Depal:tment is‘ to impfirt
agricultural knowledge to the public and an z.agncultural journal like
ours naturally supplements the other activities of the. DePartmeqt
with regard to the dissemination of such knowledge. It is quite posmg
ble that a vernscular journal will be of even greater service because o
the very small percentage of peopl_e who can read and understarl:.d
English, but, there is one serious dxfﬁcu}ty with regard' tq the publi-
cation of such a journal, namely the existence of .four distinct verna-
culars, Tamil, Telugu, Malayalam and Canarese in Madras .aqd one
cannot easily cater to the needs of the whole province. This is p1io-
bably one of the reasons why, atte.mp.ts- made to run a vernacular
journal in Madras either by private individuals or agencies, have not
met with any success. Several of then? had to pe closec} down after a
short spell of life. Even agricultural journals in Euglish starteq by
private agencies in India have not suc.:cee_ded for want of %uﬂicwnt
matter to publish and proper orgamsatlons. to ?ollect agnc‘ultural
information. It is therefore a matter for gratification that our journal
has run on continuously for the last 24 years.

Our journal is probably the only one of its kiqd that is run purgl){
by a private organisation of honorary workers, without anhy fl(:i:.ancl.al
help from Government or other persons, though of course the e xtﬁ)n;
board as officers of the Madras Agricultural Departrpent, gets a the
facilities and access to the matter that could l?e published. Sm?e ~t e
commencement, each successive board of Editors has been trym;z to
improve the journal by the addition of new featu.res.aqd' thoxlxlgh there
is still scope for further improvements, finance is llmltmg»t at scope
to a very great extent.

The journal now caters to two sets of people, one the members }(‘)f
the Union who are all officers of the l?epartment, and the qthe;. ; e
enlightened agriculturists of the province. It must be .admltte Erst
the requirements of the two .sets of peop}e are entxre.ly dlffelfent. . ef
Union member who is an agricultural officer vfrould like tq keep hlmsel
in touch with the latest developm_ents of. agricultural sciences, and to
him, scientific articles appearing in the journal have an appeal. The
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practical agriculturists of whom there are a large number of subscri-
bers, desire, on the other hand, popular articles on agricultural
matters which might be of some immediate use to them. The attempt to
satisfy both the sets of people, has necessarily to be a compromise with
the balance perhaps more towards scieatific articles. And so far as
scientific articles are concerned, we have to pat ourselves on the back,
for we believe their standard is appreciated as is seen from the nume-
rous requests we get for copies of special articles from other parts of
India and elsewhere. Our articles are also freely quoted in other
foreign scientific journals.

The paucity of popular articles has however to be deplored, but we
are not without hopes, that this defect will soon be remedied. If only
each member of the Union in the district would make up his mind to
contribute at least one article a year, about some special crop or some
special agricultural practice of the tract he is working in, we should
soon have a surfeit of articles which are likely to be understood and
appreciated by subscribers who are not officers of the Department.
We have on several occasions appealed to our mofussil members and
once again at the beginning of the New Year, we appeal for popular
contributions from them.

As regards the finances of the journal, it is only recently, that we
have just been able to make both ends meet. In the absence of any
government grant or private donations the conducting of the journal
has to depend upon the number of subscribers on the rolls, and unless
the number of subscribers is increased, it would not be possible to
make any improvements in the present get up of the journal. Though
the strength of the Agricultural Department has been expanding
rapidly in recent years, our membership list has unfortunately not
gone up to the same extent. There are still a large number of officers
who have not enlisted as members. If every member of the Depart-
ment will enrol, we should have over 1000 subscribers (together with
the non-member subscribers), and there should then be no difficulty at
all to run the journal. In fact, we should be able to introduce several
improvements in its present get up. May we hope that the New Year
will bring a greater response to our appeal ?

The Union is intending to celebrate in a fitting manner the 25th
vear of its foundation (Silver Jubilee) this year which also happens to
be the 60th year (Diamond Jubilee) of the inauguration of Agricultural
Education in the province. There is also a proposal to publish a
special number of the journal called the Jubilee Number, and the
accomplishment of all these would mean adequate finance. Unfortun-
ately our application to government for financial help has been
negatived and we have to depend upon the generosity of the members
and well wishers of the Union. An appeal is being sent out by the
Secretary of the Union and the amount of response that is obtained
will decide the nature of the celehration we are to have this July.

RAINFALL AND YIELD IN THE COCONUT *

By J. S. PATEL, M. Sc. (Cornell),, Ph. D. (Edin).,
Qil Seeds Specialist, Madras Department of Agriculture

and

A. P. ANANDAN, B. A,,
Fieldman to the Oil Seeds Specialist.

Introduction. The yield is the result of the interaction of
genetical and environmental factors. The plant-breeder utilizes the
genetic variance in evolving superior types; and the agronomist aids
the former in adopting the optimum conditions for the growth of the
superior type. One of the important functions of the agronomist is
to suggest ways and means to reduce to the minimum the variations
in the yields.

The yields of any group of coconuts fluctuate from year to year
without any regularity, i. e., there is no periodicity. When the trees
receive identical treatment every year, and when the age of the plant-
ation does not influence the yields, the yearly variations in the yield
must chiefly be attributed to the weather conditions. A consideration,
therefore, of the effect of rainfall on the yield is necessary. In the
present communication an attempt is made to show how the yields
vary according to the rainfall and how the variations incidental to the
rainfall can be reduced to the minimum by suitable changes in the
agronomic practices.

Materials and Methods. The data utilized in this paper were
collected at the Agricultural Research Station, Kasaragod (District «
South Kanara) on the West Coast of India. The soil is red loam.
The number of rainy days. and the total rainfall for the different
seasons and years, are tabulated in Table I. The yield-data utilized in
various correlations was collected from 105 regular bearing palms in
Block I. The trees are of the ordinary tall type and they were about
twentv-five years old in 1919. The plot has been manured and culti-
vated more or less in the same manner from year to year. The plot
has never been irrigated.

In some of these trees, one or two bunches were damaged by
beetles. As this would reduce the yield of the trees, the following
correction was applied to the particular year’s yield, when any
damaged bunch would be ready for harvest. The missing yield is

* Contribution No.9of the Oil Seeds Section of the Madras Department
of Agriculture.
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_2xXa i .
y=7,, werexis equal to the average for the missing month calculated

from.tl.xe rest of the years, a the average yield per month for the
remaining months of the same year, and a; the average yield per
month for the remaining months of the remaining vears.

) Wzshart and Allen’s method could not be used as the number of
missing bunches was large (300) and would involve laborious calcula-
tions. In working out the relationships, ordinary correlation tables
have not been prepared. The yearly yields ranged between 10 and 180
nuts per tree per annum. and, therefore, fine grouping makes the
npmber of class intervals unwieldy. Similarly, for the rainfall, the
differences are as low as half an inch and this fact causes the inclusion
of two or more years’ data exclusively into the same row. It was
therefore, thought better to use the simple product-moment methO(i
where the correlation coefficient r is given by the formula:

sda

VEdrar

As thfa cqrrelations are worked out in the same manner for all the
combinations of the rainfall, the relationships are comparable among
the.mse]ves. Since, by this method, the effective number of readings
dfmndles down to 13, which is too inadequate for an analysis of this
kind, the re‘]ationship between the rain and the yield is considered to
be present in cases where r is not less than 0°6; this is enough to
lodge thc? P between 002 and 001. Before proceeding with the
rresentat:on of the data, it must be admitted that the only justification
or the departure from the orthodox procedure of dealing with the
data spread over a large number of years, is the importance of drawing
the attention of the workers to this problem.

thmfall:—ln point of distribution of the rainfall, the coconut
areas in India fare very badly when compared to Ceylon’ and Malaya
On t.he West Coast, from the middle of December ub to the first of:
April, only a few showers are received. The number of rainy days

find the total rainfall for the different seasons and years are tabulated
in Table .

During the south west monsoon very heavy rainfall is received
and the south west monsoon, if at all late, is late only by a few davs'
The north east monsoon rains are not uniform, but the \'ariations.in.
the early part of the season have very little effect on the yield. That
the changes in the quantity of rain received during the south west
monspon and early part of the north east monsoon bear no relation to
the yleld, is evident from the correlations in Table I, where the value
of r is not significant for any of the comparisons. The total rainfall

during the calendar year, previous to the vear of harvest, does not
appear to affect the yield.
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Table 1.
The Distribution _of Rainfall.

X 1 Y L ® » » ]
e g ; etE8|ee, |£% £ No. of
H e ! °~'°0 o= . ;0 ™ A
g : . |88P2 |8 s.u|BY .. rainy
4 4 . - Ba BB @M n gk d
@ ] ; i « el el EnwY By Sa ays.
S| 8| &, .| 2 |2%s5|g2=zlack| 55 |
“ E | E| % 1 3| = |Bur|Fesdiscel oy (a8
) - ® - ¥ g [gob, leB8 gok g tal®
S o < 3 =3 Rat 2E 08 {m®o o g {2lel .
- v < [ c ypeligzeg|Bac) BEa 3|8 |
z ® - < 5 |gsvo|vcEnle2l| 59 [%[gls
=S = o3R8l 00T| Kz |8 @
e < s |8TY o 8laz S w82
=] = X “azRloSg YT a9 | = )
e © 3 ML o g
3 c O‘E"' [~ R~ oh b4 CHR
el 35 35e¥z3~ (ga | o (Z]|2
7] =aS1TY I = X

1919-20 {10414} 20'55 1 10391 13508
1920-21 {11595/ 10-57 | 543 [131'95| ... 35
1921-22 |115°70{ 1251 | 13:79 | 14200{ 1921 | 10957 | 2598 | 1582 | 141'55|24
1922 23 |104:56] 1217 [ 15716 1 131 89} 1922 | 12974 | 24:36 | 1922 | 1318918
1923-24 [119:75] 361 4-25|127°61} 1923 | 13086 | 27°67 | 2895 | 127'61 24
1924-25 |117-88) 3°75|15-28|13691] 1924 | 108:83 | 1642 | 1941 | 13691 11
1925-26 | 101-42| 2456 | 24'48 [ 150°46] 1925 | 13503 | 18'89 | 1953 | 150-33(14127/41
1926-27 | 99-64| 1038 | 1-42]111°44} 1926 | 14236 | 2823 | 3976 | 11144 .'lig 6138

20

25

27

30

30

._.

g,
5!

~

27145
832

1927-28 | 91:37| 16°47 | 30-78 {138'62| 1927 | 102:84 | 2598 | 2590 | 13810 22139
1928-29 | 86°49|21'85 | 1647 [ 12481| 1928 | 13042 | 4116 | 3220 | 12481 1232
1929-30 | 110'53| 26°11 | 23 34 {15998} 1929 | 107'84 | 3294 | 4725 | 159 3¢
1930-31 | 88-97{2349 11941 [13187| 1930 | 10983 | 4519 | 3981 13187
1931-32 [117°71] 9-38 [20'45]147'54] 1931 | 12994 | 4552 | 4275 | 147 54
1932-33 | 75'18|26°95 | 2506 | 127°19| 1932 | 10942 | 4394 | 3986 | 127'19
1933-34 1102:95| 2050 ! 4680 1 170-25( 1933 | 14277

Table 11

21148
25155

Coefficient of correlations between the yield and rains of :— I

. . |

South west monsoon during the year previous to the year of harvest. ]—0‘3004
One north east monsoon rains previous to the year of harvest. 101141
South west monsoon in 1919 pius hot weather rains, i. e, for 1921 i

I 01790
|
|

yields. .
0°5430

Total rains during the calendar year previous to the year of harvest.

The rains received during the south west monsoon are very heavy,
and the variations in the rainfall during this period are large enough
to mask the effect of other rains when they are combined with the
rains received during the south west monsoon. The rainfall during
the south west monsoon has, therefore, to be eliminated in determin-
ing the relationship between the rainfall and the vield. For the same
reasons, the rainfall during the early part of the north east monsoon
is also eliminated. The rains which are most likely to affect the trees
are those received during the later part of the north east monsoon and
during the hot weather. The rains during the hot weather period—
January to April—are most irregular (fig. 1). In the following table
the important rains are given from 1919 to 1933. In this tabla, x,
denotes January to May rains of the year of harvest, x; January to
May rains during the year previous to the harvest, and x; January to
May rains during the second year previous to harvest.
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Table III.
Important Rains.

S L= > N, | oku
£0EIE 52|58 275 |88,
- g 8 ) & e | we | M1 T2 v +ro | 9280

2185 <| 2% %% e € [Z2E>

Y| .ol ] o1e] o1n :
1920l oo || 286 o7 - - -
%32 098 1 ... - | 1721 207 | 513|057 293| 025 ] 014 6113
1522 045 .. .. L2611 179 589 514 | 270 | 293 6658
toza | 1 e [ 0450120 008 318 245 | 306 | 270 | 045 5845
loss | o | 24412701 0031 321, 062 | 557 | 306 | 2189 5788
2 6is | o 120 125 | 312 (1331 512 | 057 | 409 6030
1926 | 401 .. (000! | 031 245 | 514 | 404 78'44
B0 | gy | gy | 903 238 | 1124 062 | 245 163 5177
1928 052, 472 315 ... | 013 | 027 237| 062| 830 70°49
oo gog | | Y| 539 5401 599 839 237 | 810 86 26
et 02 [ e 477 | 10071 | 13-50 559 839 780 8529
1980 e D | 002] 836 | 160 | 774 479|559 040 ! 7398
1932 . .. | 042 | 120 | 2265 8381 479| 020 : 6209
021|619 ... [19'51 042 | 838 | 041 60'10
1 (—‘.—.
| Mean | 6714

* x3 stands for total rains in January, February, March and April during the
year.of harvest. xg stands for total rains in the same months during the year
previous to harvest. xg stands for total rains in the same months during the
second year previous to harvest, F and M stand for February and March rains
respectively,

Table 1V

Correlations of yield with important rainfalls.
(Notc:~J, F and M stand for January, February and March rains respectively.)

Value of r

1 xy=total rains in January, February, March and April
during the year of harvest. 0:3400

2 x2 =total rains in the same months during the year pre-
vious to 'harvest. 0:4598

3 x3 =tota'l rains in the same months during the second year
previous to harvest. . 03393
4 | (v1+4x9) . 06428
5 (x2+x3) 06273
6 (r1+x2+xy) 06767
7 J+F+Mof (xy +xg+ry) ... 07211
8 | (vo+xz)+(J+Fofry) 06995
9 | J+F+Mof xp and x3 08104
10 | J+F+Mofxg+(J+Fof xq) 0 5589
11 | F+Mof (r1.xv2 and vg) .. 06656
12 | xg+(F+Mof xy) 04628
13 | ra3+(J+Mofy,) 0-5199
14 | J+F+Mofrsand F+Mof 1, 04170
15 | J+F+Mofx; and xp 04587
16 | J+F+Mofxpand J+M of v, 03723
17 | s +(J+Fof 1) w | 05669
18 | Aprilof x3 +(J+F+Mof x2) (J+F of r1) . 03989
19 | xuptothel5th May+(J+Fof x;) .. . 0 6409
20 | xandxg up to the 15th May . 03391

Note:—All va'lues of » above 0°600C are clearly significant. P is less than 002
The differences between these significants are not significant.
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In table 1V the coefficients of correlations for twenty different
combinations of rainfall are tabulated. The magnitude of the r is the
largest for the combination (9) —i. e., January to April rains for two
years previous tc the harvest. The coefficients for seven other combi-
nations are also significant.

The values of the total correlations, viz., ryx, ryx; and ryx; are
utilized in finding out the partial correlations (y=yield). The values
of the partial correlations are given below:—

Particulars. Correlation coefficient.
Total. Partial.
ryry—xoxy 0°3400 0°2769
rIXp—A3X} 04598 0-3466
rYNI—a1x2 03393 02133

For these data partial regression will be more appropriate and
therefore the following relationship has been calculated for the devi-
ations of yield y in terms of the deviations of the respective rainfall
totals from their means :—

y=23427xy +39907v s +0°8538x 3

A multiple correlation where R=0'798 was also obtained. The
multiple correlation value is very close to tke coefficient of correlation
for the total rains in three years during January to April. The total
as well as the partial correlations are not significant, thereby, indi-
cating that the rainfall of one year is not related to the rainfall of
another year for the observations made, and that total correlations,
wherever significant, are not spurious.

Significance of the partial regression coefficients.

Regression coefficient. Value of 5. Value of P.
by 2:34071+0-84 < 002
bo 3'9907x+101 < 001
b 0:8538+078 > 090

The regression coefficients, given above, show that the rainfall of the
year previous to the year of the harvest are significantly correlated to
the yield. Though the regression coefficient, for the rainfall of the
second year previous to the harvest, is not significant, the importance
of this rainfall is derived from the fact that multiple correlation is

significant.

Variance due to Degrees of Sum of Mean 7
freedom. squares. square.
Linear regression 3 907-30 302 43
Peviation from linear 1egression. 9 54289 6032
Total. 12 145019 0'8059

The figures given above show a slightly significant deviation from
linear regression, indicating that the curve of the relationship between
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the rainfall and the yield does not follow a straight line. The points
appear to be distributed along a parabola.

A second degree function of the closest fit of parabola has been
calculated by the least square method for the combinations of the
rains which give highly significant values of . The details regarding
the equation of the parabola of the closest fit are given below:—

Particulars of rains. Equation of parabola.

(1) x3 »=54"489 +5227x - 0'3x2

{2) x3+=x2+January and February

rains of the year of harvest. y=44795+43362 - 01492

(3) January, February and March

rains of (x3 and x3) y=572+4521x - 01323

(4) January, February and March

rains of (x) +x3+x3) ¥=56556 +3'564x - 0 098x 2

(5) x1¥+x9 txg y=44'54 1'734x - 00009+ 2

(6) February and March rains of

X1 +xg2+x3 y=63"658 - 1'795 + 0'48+ 2

In all the above equations, y denotes the yield in nuts per tree and x
represents the quantity of rain in inches during the respective periods.
All the equations show, as expected, that the yield does not go below
a certain minimum even if x becomes zero. The minimum yield that
can be expected, per tree, even if January to April rains for the two

years prior to harvest and for the year of the harvest are nil, is about
44 nuts per tree.

From Table III, it is evident that none of the combinations of
rains—the total amount of rainfall - explain the yield during the two
years 1926 and 1932. Contrary to expectations, the deviations of the
yields from the mean are, for these two years, opposite in sign to the
corresponding deviations of the rains for the mean. The rains which
relate to 1926 yield, i. e., those of 1925 are below the mean, while the
yield is well above the mean. The positiop during 1932 is just the
reverse. These two, out of 13 readings, cannot be attributed to chance,
but they may be more appropriately termed abnormal readings.

The year 1925 which is responsible for the yield during 1926, had
uniform rainfall during March and April and there had also been
continuous light showers from the middle of April to the out-break of
the south west monsoon. The year, therefore, experienced the least
amount of drought. The poor yield in 1932 is due to the extreme
long spell of dry weather, from December 1930 to the end of March
1931. The highest yield is obtained in 1929, on account of heavy rain-
fall amounting to 7'87 inches during February to March.
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In all the equations, excepting the last, the coefficient of x* is
negative (with due regard to the inadequate size of the data) showing
that yield cannot go on increasing with the rains. Even thouagh the
totals of two or more different rainfalls have been combined in some
of the groupings, the mathematical representations obtained therefrom
may be taken to show the existence of a relationship, if not the actual
extent thereof. The sixth equation, which shows the relation of
February-March rains to yields is unique in that the coefficient of x? is
positive and that of x negative. Since thereis no limit to the positive,
+heoretical value of the ordinate of the curve, it is to be understood
that there is a limit to the quantity of rainfall which can be expected
during the months of February and March; but a large quantity of
rain invariably increases the yield. The high value for ¢ (63'58) of
this equation should safely be taken to mean that rains during the
other months of the year increase the yield up to acertain period.
The negative coefficient of x indicates that the yield is adversely
affected by a small amount of rain in February and March; but the
value of y rises when x is more than that particular value. Since y=
0'96 x — 1795 is the equation of the gradient of the provisional curve
of the sixth equation, it means that the yield is minimum when x (the
rainfall) is 1'85 inches. It may, therefore, be inferred that a substantial
amount of rainfall, i. e., more than 1'85 inches during February to
March is important.

The observed and expected value of yield for the sixth equation
are shown in graph 11.

Rainfall and intercultivation. It is pertinent for a planter to
question as to how the variations in the yield consequent to the flu-
ctuations in the rainfall can be avoided or reduced. For the localities
where the gardens cannot be irrigated, the interculitivation reduces
considerably the annual variations in the yields.

A plot has been left uncultivated since 1916. The weeds are not
removed and the palms grow almost in a wild state except that they
are not as crowded up as they would be in nature. In another plot
intercultivation has been practised since 1916. T'he land in this plot
is ploughed two to three times in the year and occasionally cultivated
with Guntaka or the showel cultivator to keep off the weeds. None
of the plots were manured. In the following table the annual yields
for these two treatments, viz, uncultivated and intercultivated, are
recorded.
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Table V. Yield and intercultivation.

Average number of nuts per tree per annum.

Years.
Uncultivated. Intercultivated.
1917 40 144
1918 83 235
1919 64 444
1920 17 463
1921 16 545
1922 1311 59-3
1923 11-7 564
1924 74 460
1925 27 484
1926 116 65'6
1927 2°4 304
1928 23 591
1929 12°6 581
1930 03 591
1931 1-7 453
1932 4'6 479
1933 11-0 46°1
1934 ! 33 371
Average per year—1917 and 1918 " 62 190
Average per year—1919 to 1934 59 503
Percentage increase in the aver-
age of 1919 to 1934 over the |
average of 1917 to 1918 | -48 1647

The yield in the cultivated plot has increased suddenly in 1919 by
134 per cent. of the average of 1917-18. The increase in the yield
after 1919 has been gradual. Annual variations in the yields of the
cultivated plot are very low when compared with those of the plot
left uncultivated. The coefficient of variability for the cultivated plot
is 16°6 per cent., but for the uncultivated plot it is as much as 76°2 per
cent. The cultivated plot is decidedly less subject to the seasonal
conditions than the uncultivated plot. Intercultivation is, therefore,
one of the methods to be utilized in regulating the production.

Discussion:—The <tudy has pointed out that yield in any parti-
cular year is influenced by January to April rains for two years
previous to the harvest, together with the rains in January to April of
the yesr of harvest. To understand, how the rains during the three
years affect the yield, a knowledge of the coconut crown is necessary.
The details regarding the crown of a bearing tree as observed in
Januvary 1934, are given below : —

L.eaf No. When the inflorescence The condition of the
will be harvested. inflorescence.

10 January 1934 Not ready for harvest

18 September 1934 Teader nuts four months old.

22 January 1935 Spadix just opened.

32 November 1935 The last opened leaf, The spathe will
open in about ten months,

34 January 1936 Unopened leaf. The spathe will open
in January 1935,

45 December 1936 Unopened leaf. The spathe will open

in December 1935,
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]eav:"g::f;etc;:lon of the crown, it is found that in the axils of
ngtrh e ere are developing spadices, at various stages of the
develop.ing s y ;i}ms during January 1934, would, therefore, affect these
1936, Tt o D?d 1cles. which would come up for harvest during 1935 and
which o en"e‘é da so affect the shedding of buttons from the spadix
in each pf h uring Jam.lary 1934. In a similar manner, the rainfall

ot the months during 1934 would affect the setting of the crop

to be harvested in 1935. Thus th : .
. . e v
the yields in 1934, 1935 and 1936. reintall duting 1934 would affect

thirt’gf‘f:) Sf\;glolltr:erf)t of the in.ﬂorescence is a slow process taking about
orimordine, tOnths rom .the time of the differentiation of the flower
of the spathe O the opening of the spathe. The maximum elongation
opening of thoccurs during the period of six months prior to the
form o Sietspathe. The bf'anches of the inflorescence begin to
severe dron htx een months prior to the opening of the spathe ; and
spatha aborltzs %ccx;{rmg at this period kills the growing points and the
vields Tor a oci ;t (1934) hgs found that the drought affected the
of drought pe’;: of abm}t thirty-two months after the commencement
rainfoll . us there is suppoct for the view that the effect of
asts for about three years after the incidence of the rainfall.

(Ceyl]):;]){iy(ll?‘;‘;)l f(c;und that severe drought experienced in Puttalam
of cae e w'th’ hecreaseii the copra per nut production for a period
The e i s}t1 ehmax'lmum effe.ct apProximately six months after
e rous p(;Sit. ep erq s '(1926) mvestxg‘gtions, in Trinidad, have
thacaod o pos weﬁnd sxgmﬁcant. correlation of 0°733+0°072 between
Lo rainfall o e:ir‘a six month period and the size of the nut one year
o size o n mtgs of Shepherd, and Park are in agreement since
oatr oot fO:nrziuthz;x:dﬂf:zirzaepefr Itlll]lt production are correlated. Patel
o) e nut a i
correlated. He found the following coefﬁciex:is l;? cz(:‘:;rat?:::?it e

(i) Between the volume of th
e unhusked . .
copra 06590013, ed nut and its yield of

(ii) Between the volume of the h .
usked :
0'680+0°0127. ed nut and its yield of copra

o ’!‘hfe ]aluthors h?ve, however, not attempted the study of the effect
o ramz;] on Ehe size of the nut or on the yield of copra per nut
rom the point of view of the practical agriculturists, the mos;

min A

o Summt}ry and con.cl}uions. The study has pointed out that yield
ny part.lcular year is influenced by January to April rains for two
yfeatl;]s prevxot;shto harvest, together with the rains in January to April
of the year of harvest. The study of the :
i ¢ ! \ crown has shown how the
rainfall in a particular year affects the yields during that year and the
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succeeding two years. On the West Coast of India, the critical rains
are those which are received during January to April. Annual varia-
tions in the yields of nuts are much more for the uncultivated plot
than for the cultivated plot. The vagaries of seasons hzve less effect
on the trees in a cultivated garden, than on those in a plot left un-

cultivated.
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MULTIPLE SEEDEDNESS IN SORGHUM AND
CONSEQUENT REPERCUSSIONS

By G. N. RANGASWAMI AYYANGAR, BA, LAS.

Millets Specialist, Agricultural Research Institute.
and
V. PANDURANGA RAO, M. A,,

Assistant, Millets Breeding Station, Coimbatore.

The occurrence of double seeds in cereals is frequently reported.
The presence of double seedeed varieties in sorghum is on record. In
a previous article (G. N. R. Ayyangar and M. A. S. Ayyar, 1929)! the
stray occurrence of double seeds in a variety of sorghum (S. Roxb var
hians.) has been reported and the possibility of accentuating this double
grained condition by continued selection over a period of years indi-
cated. Such selection work was done but resulted in no appreciable
increase in doubleness. The range of occurrence proved to be of about

the same degree of fluctuation.

While this selection work was in progress further fresh material
was obtained from various sources and led toa detailed and careful
examination of this doubleness. The material represents varieties
{rom Madras, Central Provinces, and Bihar in India and Nigeria,
Rhodesia and Tanganyika in Africa. The incidence of doubleness
varied according to the variety. This variation was from head to
head in the variety and in the incidence within the earhead. In six
varieties (mostly S. Durra) all the earheads produced double grains.
In the others the incidence was from 1 to 70 per cent of the population.
This wide range of material from the various parts of the world
representing varying degrees of manifestation of doubleness afforded
very good material for the study of this character.
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In M. 8. 2556, a variety from Nigeria, an analysis of a typical
earhead showed that out of the 490 spikelets, 89 were single seeded,
387 double seeded and 14 triple seeded. The double seeded were 79
per cent and the triple seeded 2'8 per cent of the total number of
spikelets. In A. S. 3618, a pure line selected from a Bihar variety, the
incidence of triple seeded spikeletsin an earhead was as much as 36
per cent. This accentuation in tripleness resulted in the production in
the same earhead of 81 four-seeded, 14 five-seeded and 3 six-seeded
spikelets representing 7'7, 1'3 and 03 per cent respectively of the total
number of spikelets. This occurrence of 4, 5, and 6 seeded condition
in the same spikelet (Fig. 1) is the first on record in sorghum. The
incidence of six seeded-ness is 03 per cent, a considerable excess over
the 0'23 per cent incidence of tripleness recorded by Karper (1931)?,

This tendency to multiply the seeds finds its commonest expression
in doubling. The North Indian name, Dho-Dhanya—Two Grains—is
connotative of this frequent occurrence. Before the details of this
doubling are gone into, the structure of a grain-bearing sorghum
spikelet may be given. The two outer glumes of the spikelet are
leathery. The two inner glumes are hyaline. The inner-most glume
(hyaline) has a palea and between these two are the floral parts pro-
ducing the seed. It is this fourth grain-bearing glume that bears an
awn. The inner glumes, as has already been mentioned, are hyaline
and any protection to the growing grain is afforded by the outer
leathery glumes that are behind these hyaline ones. When the fourth
glume bears a grain between it and its thin palea, the grain develops
with the embryo towards the side of its glume, the development of
the endosperm being towards the palea and therefore towards the
third hyaline glume and the first leathery one behind it.

This free development of the endosperm towards one side leaves
the grain asymmetrical with reference to the embryo. Another effect
of this glumal equipment is the flat disposition of the growing endos-
perm which the resistance of the leathery glumes impose on it.

The first type of doubling and the commonest is when the third
glume which is hyaline bears a grain in its axil subtended by a new
palea which it develops to enclose this second grain. As in the case of
the first grain the embryo is towards its glume and the endospermal
development towards its palea, with the inevitable result that in this
common type of doubling, the two embryos are away from each other,
one each towards the outer leathery glumes. This opposite disposi-
tion of the embryos is therefore much more simple of explanation
than in terms of ““inversion " (Karper)?.

The endosperms of both the grains are flattish and the flatness of
disposition is in a plane parallel to the glumes. This abnormal deve-
lopment in an otherwise abortive glume leads to the natural result of
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one of the pair—the new one—being a bit smaller ( Fig. I, 2) than the
other—the usual one. The two leathery glumes are a protection to
the flowers and the growing grain. The two inner glumes could alone
bear grains in their axils—so much so that this type of fertility and
the double seeds that result therefrom can be double and no more.
The * ptimordia of a third flower " (Karper)® have not been met with.
From tripling to six-seeded-ness having been met with, the causes for
the phenomena are otherwise then this basic fertility of these inner

. gl umies,

A second typé. of doubleness is the one that results in usually two
and occasionally three seeds within a lemma. (Fig. I, 1,8), The seeds

" resulting therefrom fall under the group of connate, and Siamese twin

group. This doubling occurs within a lemma and involves no excess
floral envelopes. There are two embryos. The endosperm developes
in support of each of these two. - This double, development is not
easy towards the leathery glumes. The two halves of connate grain
therefore grow out and fill the V-shaped interstices formed by
the glumes forced apart. This type of doubling and the free develop-
ment of endospermal growth on two sides instead of one, leaves the
double grain, taken as a unit, symmetrical with reference to the two
embryos and the two endosperms, each half being as usual, asymme-
trical by itself. Such a disposition of the embiyo and its endosperm
in doubleness will automatically leave the embryos adjacent to each
other. The very nature of this doubling is such that no marked in- -
equalities.can exist between the two halves. An accentuation’ of this
type of doubling can lead to triplets in the same lemma (Fig. 1,3 & 9),
When triplets occur, their embryos are likewise af the centre and
near each other. - o

The above two types of. doubling may occur either alone or to-
gether in one and the same spikelet. When they occur together it is
the normal grain in the fourth glume that turns ‘connate, leaving the
newly activated third glume usually single. This leads to triplets,
(Fig. I, 4). Occasionally the grain in the third glume may also turn

" connate. This resilts in quadruple seeds (Fig. I, 5). Other degrees

of intensity in manifolding, representing a combination of these dual
lines of doubling result in the extreme cases of six and five grains
(Fig. I,6&7)

This prolificness is also reflected in the pedicelled spikelets which
are occasionally antheriferous. An examination of a number of
spikelets in Dho-Dhanya showed that even in these pedicelled spikelets
the third glume bore anthers, only these tended to be a bit smallish in
size. The pollen in these anthers was normal. There were two lodi-
cules and a palea. In most cases there were only two anthers, the
third one proliferating.



18 The Madras Agricultural Journal  [Vol. xxiv, No. 1.

) .This proliferation in grains led to a close examination of the
incidental floral accompaniments. Several abnormalities have been
met with and most of these have been connected with the newly acti-
vated flower in the third glume. The normal equipment per flower
are the usuval single ovary, three stamens, two lodicules and two
stn.gmas. The intense proliferation, firstly by the activation of the
thnr.d.glume into fertility and secondly by each of these centres of
fertility proliferating into connateness sometimes of a triple degree,
created conditions so chronically different to the usual, that the
normsl ra.tio between the number of grains and the attendant floral
accompaniments got seriously upset. This led to metamorphoses of
types tending to throw intense light on the fundamental trimerousness
of. the grass flower. Three lodicules and 3 to 5 stigmas have been met
with. Six stamens in entirety did not occur. This trimery is and
f:ou.ld never be met with in perfection but all the rudimentary stages
indicative of this have been experienced. Most of the aspects are
naturally abnormal. The stages by which the metamorphosis of
floral parts have occurred are in Fig. I1.

A series by which the ciliate, fleshy lodicule turns into a parch-
megxt-like ciliate lemma is pictured in Fig. I[, 1-7. The stages through
which a lodicule gets metamorphosed into a stamen are presented in
§ketches 8-15. A lodicule turning through various incipient stages
into an gdditiona] flower is pictured in sketches 16-24. The lodicule
turning into a lemma with an awn, (the sole vestige of a glume that
could be fertile) is portrayed in 25-32. The transitions between an
anther and a lemma are figured in 33-42, Similarly, between an

ovary and a lemma in 43-52. The abnormalities in stigmatic doubling
are given in 53-61.

These multifloral tendencies leading to an elaboration of the floral |

parts in a unifloral type are of intense evolutionary interest. They
amply b.ear out the hexamerous condition of the Grass Flower and
lend weight to Saunders’ (1925)® interpretation thereof.

This double seeded-ness having been met with in a constancy of
manifestation, crosses have been made with single seeded varieties.

The first generation plants were double seeded and further generations
are keenly looked forward to.
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FRUIT MARKETING IN MADRAS PRESIDENCY

WITH SPECIAL REFERENCE TO ORANGES*
By K. GOPALAKRISHNA RAJU,
Provincial Marketing Officer, Madras.

The total area under fruits and vegetables including root crops in
the Presidency is about *7 million acres. Roughly a little over a third
of this area, is under mangoes and about 207, under plantains; only
about 15,000 acres are under citrus fruits.

Most of the plantains produced in our Presidency find a sale in
the local shandies. The quantity that moves by rail to markets in
cities and large towns. is of the order of about 83 lakhs of railway
maunds for the southern districts, of which, Madras City alone con-
sumes more than a third. During the past few years, we are faced
with the difficulty of finding proper markets for plantains, and, the
possibilities of finding markets outside the province have had to be
examined. In this connection, the Agricultural Department hss been
considering the development of export trade to North India, and with
the co-operation of the railways has been able to obtain special rates
for through wagons to certain cities in the north. Questions like
quick transport, the provision of special wagons suitable for fruit

‘traffic etc., are engaging attention. With the grant made by the

Imperial Council of Agricultural Research intensive research work on
plantain has been proposed to be taken up in Coimbatore and other
plantain growing areas.

Although our position in respect of production of plantains is
satisfactory. it is hardly so with other fruits. ~With regard to grapes,
for example, we are importing heavily from Northern India to the
tune of four thousand maunds, while our consumption of apples,
which also runs to about the same quantity, is practically met from
supplies from outside the province. as also from outside India like
Japan, Africa and America. We have also no production worthy of
the name in the case of plums, peaches and similar classes of choice
fruits. Madras imports annually, plums to the extent of 800 maunds
mainly from Mirzapore, and also from South Africa. All these facts
are enough to show that in the matter of fruits there is a wide market,
even in our own provitce, for expansion.

Let us now consider about oranges with which we are more
concerned today. Although the area under citrus fruits is of the order
of 15,000 acres, the acreage under oranges is limited to certain districts

as follows :~-
Sathugudi Oranges Ceded Districts, Chittoor and North Arcot.

* A lecture delivered on the occasion of the opening of the Fruit Research
Qtation at Anantarajpet on the 12th December 1935 by the Hon'ble Mr. P. T. Rajen.
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Coorz Oranges or ] Nilgiris, Salem, Madura, Vizagapatam and
Kamala (Loose Jacket) § Godavari.

Salem (Tight Jacket) Salem and Nilgiris in parts.

Batavin

West Godavari and Kistna.
Guntur, Kistna and Godavari.
Parts of Ceded Districts.

Sour Oranges
Mozambique

Besides these home-grown varieties, Madras imports largely from
Nagpur, and smaller shipments from South Africa, Australia and
America. Taking the case of Madras City, which is the largest con-

suming centre in the Presidency for oranges, the supplies during
1934~35 have been as follows : —

Nagpur Oranges 37,360 Railway maunds.
Sathguds Oranges 35,000 » "
Batavian (mainly) 7,000 " "
Salem Oranges 4.000 o ”»
South African Oranges 400

”» ”

We have not yet received full figures from certain places, but
from the figures already quoted, the supply of Madras is of the order
of 90,000 maunds of which Nagpur oranges alone contribute about 45%.
These oranges have also found good markets in the south of the
Presidency in places like Trichinopoly, Madura and Coimbatore.
The last mentioned place alone is reported to consume 50,000 rupees
worth of Nagpur oranges every year. Besides Nagpur oranges, the
above three districts receive supplies from Coorg through the assem-
bling market at Tellicherry. Kven four to five lorry loads of 15,000
fruits each per day are consumed in the season from December to

March. 1 have taken the imrorts first, as they are broadly indicative
of our deficiencies, and therefore of our market avenues.

Let us next take the case of our home production. The Sathgudi
oranges find a market largely in Madras City. They are very popular
in Madras and fetch better prices than any other variety. Oranges
from the Nilgiris are consumed largely in Coimbatore, Salem and
Trichinopoly districts and to a small extent in Madras. The Salem
orange finds a market in Madras and Coimbatore, but what is known
as ' Cheeni " in that variety is of the tight jacket type and very sour.
It is a cheap orange and arrives early in the season, at a time when
other oranges are scarce, and therefore finds a ready market. The
loose jacket or kamala of the Circars finds a sale in the districts of
production. It also moves to Madras, but the quantity is small as
compared to Nagpur or Sathgudi «(ranges. The Batavians however
are most popular in their own tract, and have not found extensive

markets outside. They move in small quantities to Madras, Nizam"s
State, Karagpur and Vizianagram, Lastly, we have the sour oranges
of Guntur which, on account of the die

tetic value ascribed, have
established a strong local reputation and are mostly consumed in the
producing area. _
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I have so far given a broad indication of the movementsnof the;
trade in oranges in our presidency,.but what we are more 1:3 :r %::t
cerned with is the direction of quality and movements in o'rd er to pest
make use of the supplies, to meet the Qemn.\d. In consi ering be: .
problem, we have to consider sever al points hk.e the compe:mlox: pet
ween different fruits, varieties of the same fr.mt.s, se.ason; of g ul‘t x; 1
scarcity, fluctuation in prices and lastly v?nauons in t .etqua i z'u“
well as quantity of demand. [am 'not going to enter. into mi ite
details here which will form the sabject of a comprehe.nsgye ss'urveg e
are now making of the fruit trade. But as a general in 1cailolt: ?l he
tendencies involved and of the line of action to be adopted, I s ald ci
as an example the case of the Madras City, which as I havclsl told you
consumes annually about a lakh maunds of oranges from a source.s;
Taking the year 1934—35, it is found t.hat the supply of orznges ld
limited in the months of June—July, being only about one t :usant
maunds in each case. This supply increases_to 6..000 maunds ““b ggusi;
and 9,000 maunds in September. Up to th\s.pomt, th.e contri ut:?t"‘ .
almost entirely from the Sathgudi oranges, with very.httle ::omp: tl 1;) !
from other sources. It is on this ac.count .that thfshvam;,zty ze_ ; -e()
very good prices at that time, the prices being so hngh as ]sle 28
per dozen for the best grades, and about a rupee for the sma .

But in the months of October —November the loose jackett or

kamala from the Circars reacl;es :“i M?dras ‘l:i:ﬂf{:ltl. f;l(‘,l: [;{r:t lsoa;‘gg
iti i and wholesale pn - 10

(l)lfscgn:)::tll\t\;(;:r‘:ﬁl::rnt‘;\: top grade of Sathgudi. This fa}l in prices
cor.ninues until January, and supplies amount from eight tc;.tfz:
thousand maunds per month. From January onwards competi xes
of a different kind is introduced with th‘e onset of Na%pur (Tlran:r 3
In December they arrive in small .consuznments. but from Jan ae)l(-
onwards they are consigned in special wagons attaf:hed t(()}op:sselngoo
trains from Nagpur or Katol, each wagon carrying 1‘izd 0 ‘last
baskets of fruits. Altogether 80 such wagons ar;‘:ve b urmlsl”‘:h
season, the period of peak being in Februsry— March. . ror:nmy n
onwards, the supply of Nagpur oranges goes dowE,Jt le qu
May being only 5,000 maunds, and still less in June - July.

I have given you a broad idea of the supply and deman'('i of Ma;lr::
City. which is the largest mar!u?t for oranges in the pr('}vlince,mactiéal
indication of the market condltlons.duru?g the year, . e p{ aetical
consideration that should guide us in la.ymg down any p(; 1chy o ure
programme, consists essentially m-mtfkmg t.he best use of t eh supqs s
to meet the demand. As already.md.xcated in my ﬁgubrl'ies, tJere i :
deficit supply of oranges in the city in the mqnths.of ay. ux:; :nis |
July and a glut in December to Mar-ch. . It is this varlgtlonh :ame
responsible for the large ﬂuctuatxfm in prices that occurs ll}‘I‘ the same
season in the fruit market. But with proper marketing such varia
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s}nould be reduced to a minimum. The chief aim is to ensure a stabi-
lity of supply and fair prices in the trade, to benefit the consumer as
well as the general trade. [n order to ensure this, two things can be
done ; the first is the exploitation of new markets during glut and the
second the prolongation of the marketing period by methods such as
cold storage, to get a more evenly distributed supply.

I shall deal with the problem of gluts first. In the season, the

Madras market gets over-full, the commission agents dispose of their -

s‘t.ock- to their customers at Trichinopoly, Madura, Tanjore and Salem
districts. Direct marketing to these centres is done in the case of
Nagpur oranges by agents who settle there in the season. For the
home produce a first improvement can be effected by greater direct
booking to the centres, avoiding by that means a glut in Madras. This
will also ensure a greater uniformity of supply to the consuming areas.
At present, Salem oranges move to towns in the south like Tanjore
and Mayavaram, but the demand for other varieties also exists. From
our studies, we find that a demand for superior varieties and better
qual.ity exists in the centres at Coimbatore, Trichinopoly, Madura and
Tanjore. Similarly the West Coast can take in better varieties like
the Sathgudi in place of the commoner quality largely used now.
jl‘he * Eat more fruit ” campaign in England has contributed largely to
increase consumption, and there is no reason why similar results
should not be achieved elsewhere. Already thanks to the high value
attached to fruits by the medical professinn and by nutrition experts
people are taking more and more to fruit diet especially oranges.

. This leads us as a next step to the improvement in varieties which
is a natural essential for market expansion. There is much scope for
work in this connection. Many of the gardens in certain districts are
not properly cared for, and in these are grown sour oranges instead of
the better varieties. Trees are grown in shude, no attempt at pruning
or cultivation is made, and the plantation lives a hand to mouth
existence. It is in this aspect of the problem that the fruit research
station, which is being established under such good auspices, will open
out pos.sibilities. Our province has also yet to develop greater experi-
ences in the. use of citrus graft through adaptability to different
conditions and also the bearing of stock on scion. In this direction
also will this fruit research station contribute to our future. Intro-
duction of finer varieties like the Washington-Navel orange- to suit
the d.emand from special consumers, and research in the me'thods of
pruning, manuring and cultivation will also go side by side. At
Coonoor, inarching has met with greater success than budding, But in

the Batavian tract greater success at b i
: udding has been
have been achieved by some growers. reported to

Let us now consider the methods of organisation necessary to

develop marketing. A common feature of our exicting conditions is
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the wide gap between the prices paid to the grower and that paid by
the consumer. In Americaand Africa this spread between the growers’
and consumers’ prices has been sought to be remedied by the creation
of marketing organizations which have developed enormously in these
days. The assembling and grading of fruit, packing, provision of cold
storage, inspection at ports of consignment and delivery are all done
by these associations. Fruits travel several thousand miles on land
and sea, and have found markets all over the world. The Co-operative
Organisation of the Californian Fruit Growers handles more than ten
million dollars worth of fruit every year. The local associations do
business up-to a lakh of dollars each. The work is carried on by a
central exchange with district branches. So far as Kodur oranges are
concerned it is a well known fact that there are more than two or
three intermediaries before the fruits reach the consumer viz.. the
contractor or the lessee of the garden, commission agents and godown
owners in Madras, the wholesaler, retailer etc. If an Association of
fruit growers of this area be formed and arrangements made for the
establishment of sale agencies in Madras and other principal centres in
the Presidency, it should be pessible to realise better returns than now.
The aims and objects of such an Association will be:—

1. To organise the marketing of fruit on a co-operative basis by
adopting the improved methods in grading, packing etc., and
by establishing sale agencies wherever found necessary in
order that the growers may secure better value for their
produce.

2. To finance the growers, so that, if necessary, they may pledge
their crop to the Association and not to contractors who now
lease out their gardens at a low rate in the early stages of
agrowth of the fruit.

3. To obtain necessary requisites such as seeds, plants, manures,
implements etc., on a wholesale basis and to supply these to
the garden owners as cheaply as possible.

4. Toarrange for careful handling and rapid transport of the
fruit on Railways and to secure reasonable and concession
rates.

5. To supply the services of specially selected maistries to assist
growers to lay out or extend their gardens and renovate old
ones, to bud, prune etc.

6. To organize fruit shows so as to stimulate better production,
grading, packing and marketing.

7. To issue to members free of charge, posters, leaflets etc. con-
taining information about seasonal operations, prices and
other marketing news.
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8. Generallyv to take such steps as would encourage fruit growing
within the district by obtaining all possible assistance and.
support from Government and public bodies.

In a work of this kind, however, our country has much to learn.
The first point to rememb>r is that of grading and standardisation of
fruits. The existence of standard grades is a common medium of
understanding between grower and constmer and between buyer and
seller, even when separated by long distance. Jt also makes for a steady
market and an assured supply of what is wanted. 1f we look at any
package of the South African or American fruit for example, what
we find is that all the fruits are of one size, of guaranteed variety
and free from blemishes. The consumer, and specially the better
class of consumer, is prepared to pay for this. Gradually the exis-
tence of grades will also fix the nature of demand and result in less
delay in transport in reaching suitable destinations. At present,
sorting of fruits is done in a small way by the wholesale commis-
sion agents at Madras and again at the retail market. It is on this
question that growers have to improve themselves most. The
marketing survey now in progress is engaged in the fixing of stan-
dard grades on an all-India basis suitable for more efficient trade,
and with the growth of healthy organisation this part of the work
is bound to expand considerably.

The ultimate aim of marketing organisations will be to reduce
costs at all stages of marketing while providing for large increases in
the trade. The pooling of produce is at present largely done by contra-
ctors at the wholesalers’ godowns in Madras but we have often had
reports that full amounts have not been paid. A healthy system of
marketing finance from growers’ organisations, has been a very useful
remedy in this connection, but in a perishable commodity like fruit,
a certain amount of care is indicated. A necessary condition for such
organisation is that they should represent a large body of the growers.
Otherwise success cannot be achieved. It is only in recent years that
we are seeing attempts at such organisation, but greater effort is
needed to make them serviceable. I need hardly add that the market-
ing section will render all possible help to foster the growth of such
associations. It is by no means to be inferred from this that the
services of middlemen will be entirely dispensed with, but costs can be

reduced considerably, while periods of gluts and depression can be
more adequately dealt with.

As a necessary accompaniment to work of development must be
mentioned the development of technique in the methods of grading,
packing and storage. I have already indicated the advantages of
standardised grades, but the question of next importance is that of
storage. Countries like Africa and America that have established a
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wide export trade have arranged for a systematic erection of cold
storage plants to fit in with assembling centres. In our own country,
the Bombay department have conducted trials on the cold storage of
mangoes. The findings are that while Alphonso and Salem varieties
respond well to treatment, the Circars variety * Swarnareka ' does not.
It is said that the storage life of fruits can be extended by even.about
60 days by proper cold storage methods. The economic advantages of
this are obvious. For instance, I have already pointed out that there
is a deficiency of supply in June —July. If the glut of April could be
preserved in cold storage up to May - June, there will not only be a
more even supply but better prices could be got. Also fruits imported
from abroad, which are transported under cold storage, require cold
temperature during keeping at ports, and the erection of cold plants
will therefore be advantageous.

In considering the necessity for cold storage plantsitis well to
remember that the methods for pre-cooled plants on the field are
different from those adopted for fruits which have already been hand-
led in transport. Internal breakdown is more difficult to avoid in the
latter case. The special conditions necessary for such work in India
are to be fully studied, but it is a necessary condition for long distance
transport and for export trade. There are wide markets for citrus
fruits as in England which imports annually from two and a half to
three lakhs of tons of oranges every year, but such considerations
though not immediately indicated, should be borne in mind in our
developmental work for the future.

There is also another method by which gluts in the market can
be avoided, and tkat is by the fruit preserving and transforming indu-
stry. The Bangalore Institute reports favourably on the vitamin
content of some of our citrus fruits, and results obtained in North
India point to considerable success in this direction. Fruits can be
preserved with and without sugar, under particular conditions, but
the need for such work is indicated only in case of gluts or over-pro-
duction as for instance in the case of pears in the Nilgiris or limes in
certain parts of the Presidcncy. As for oranges there appears suffici-
ent demard at present for fresh fruits although some centres as in
the Nilgiris and Salem are not finding the full market. [ daresay this
fruit research station which is started under expert control will open
out avenues for further ¢xpansion. As in all cases of special prepara-
ticns a market for such procucts is really created, and not necessarily
¢xisting.  In the exparding use of such products as fruito, vimto and
the ice fiure, and in cur mary classes f aerated drinks, we see condi-
tiors for development which will be fruitful of results for the future
of the fruit industry.

[ have in this short discourse given you some broad lines of in.-
provement in the marketing of fruits, necessary for future expansion,
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1 have given you indications of our supply, the nature of imports and
the movements of home produce. 1 have also indicated to you the

"lines on which future research work on varieties, cultural methods,
storage and the transforming and preserving of fruit, will help us. 1
have stressed the need for standardisation in our marketing methods
and the growth of healthy organisation towards such ends. 1 am sure
that the fruit research station on which devolves some of the technical
problems of our future will give ample scope for the expansion of the
activities which the marketing staff are now engaged in.

AGRICULTURE IN BURMA

By K. RAMIAH, M.Sc., Dip. Agri., (Cantab), L.Ag.,
Paddy Specialist, Agricultural College, Coimbatore.

[Under the auspices of the Madras Agricultural Students’ Union, a meeting
was held on Monday the 16th December, when Mr. K. Ramiah, who had recently
been on a tour to Burma, spoke on ‘ Agriculture in Burma’. Mr. R.C. Broadfoot,
President of the Union, who presided on the occasion, referred in the course of
his introductory remarks, to the impending separation of Burma from India and
observed that apart from its importance as a producer of rice, timber, oils and

minerals, this separation would result in Burma having a commendable say in the
future trade of the East.

Below is an abstract of Mr. K, Ramiah's speech. —Ed. M. A )

Rice and Agriculture. The title I have chosen, sounds ambitious,
but, actually a talk on Burman agriculture will essentially be a talk on
rice cultivation in Burma; because, rice is the most important and
weslth-producing crop of the province. This can b2 zauged from the
fact that the total value of rice and rice products exported annually
from Burma, is to the tune of 30 to 40 crores of rupees, while the total
value of exports of other products in which Burma is rich, namely,
minerals, timber and oil, all put together amount to only 20 crores.

In fact, the whole population in Burma is directly or indirectly
dependent on rice. '

The Agricultural Zones. Agriculturally Burma can be divided
into three zones :—a wet zone on the north, a dry tract in the middle,
and another wet zone in the south, The northern zone is a hilly tract
most of the areas being unfit and still unexplored for cultivation. A
number of mountain ranges start from this part of the country, the
most important being the Arakham, the Shan and the Pegu ranges.
‘The total rainfall in this zone amounts to ahout 80 inches annually.
The middle zone is dry and crops are raised here only with artificial
irrigation. Most crops including rice. are grown only in this area.
which receives only about 20 to 30 inches of rainfall. Lower Burma,
the third and the most important zone receives the full benefit of the
south west monsoon with about 100 inches of rain while a narrow strip
of country between the coast and the mountain ranges both on the west

and eastern ends of this zone receives even as much as 200 inches. In
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addition to these three theve is the Shan States, a big plateau of 3to §
thousand feet above sea level, practically undeveloped. It is stated
that it may prove a valuable tract for sheep farming.

The importance of rice. As mentioned already, rice is the most
important crop, occupying 757 of the cultivated area or about
13 million acres, of which nearly 1114 million acres are in Lower
Burma, about a million being in the middle zone. The only difference
between these two zones is that in Lower Burma, rice is cultivated
entirely as a rainfed crop, while in the dry middle zone it is grown
with artificial irrigation as in Madras. The immensity of rice cultiv-
ation in Lower Burma is prominently brought to one’s notice, as one
travels through this tract. One sees on all sides vast sketches of paddy
fields, with green and luxuriant crop and with trees almost absent in
the landscape except on the borders of creeks. The only relieving
feature is the short palm, Nipa fruitescens, which looks like a big fe‘rn.
with leaves like those of the coconut. These leaves are used for roofing -
houses and occasionally toddy also is tapped from this palm.

The History of Rice Cultivation. Until the middle of the 19th
century, Burma rice was not known outside that count.ry the produc-
tion being just sufficient to meet the internal consumption. The lower
Burma was all a svamp and undeveloped. There were no settlers and
no roads, and rice cultivation was only done in patches here and there,
like the hill cultivation in Malabar and Agency trncts’. After the
British occupation however, (about the years 1870—1880), develop-
ment took rapid strides. Government opened up roafis, put up em-
bankments and bunds to prevent flood water getn’ng in, and d.u,q
channels to drain off water, and serve as water ways. l‘hus. land wbnch
was previously subject to floods and was precarious for rice cultiva-
tion, now hecame eminently suitable for the rice crop. Settlers from
North Burma moved over, as also emi:zrants.from Madras, to occuapy
the reclaimed swamps on which Jands were given on favourable leases.

The Madras emmigrants were chiefly .Nattukr)tai ?heu.ies, who
finar.ced the cultivators and it is the enterprise of these Chettiars, that
has heen responsible, in no small measure, for the development. of t.he
Burma rice industry. The venture of thes.e .people was something hk}e
a speculation in financing a new and p'r(‘)mlsm‘g business, and alth?ug h
it has been alleged that in their ﬁn:.mcml dealings they Fmve not ;een
overscrupulous in their methods, it must .be remambe.tved that.t ese
people far awny from their homes were taking a great‘ 1|s¥§.v I't 11 n(?\:v
estimated that the total amount invested by these Chelties in lower
Burma amount to nearly 60 crores of rupees.

The Cultivation. The cultivation of the crop starts with the
couth west monsoon. The soils of lower Burma are like .those of our
;leltﬂe onlv they contain mere silt than clav, as different from
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Madras soils which contain a bigger fraction of clay than silt. The
cultivation details are not very different from those obtaining here,
but one interesting thing is that the lands are plou¢hed only once,
after which two implements unknown to us, one the Burmese Harrow,
and the other the Burmese settoon —which has a number of rotating
blades which cut weeds and curdle the soil —are passed a number of
times. Considering that with a single pair, a tenant is able to finish 2
acres a day with these implements, they are worthy of trial in our
_ country, as their adoption would result in considerable saving of
expenses towards preliminary cultivation; and there is room to think,
that these implements may be effective on our soils also to provide the
required tilth, because, the soils of the dry middle zone, unlike those
of lower Burma, are clayey like those of our deltas, and even in this
zone, these implements are in vogue.

There is practically no manuring given to the crop, although
recently the Agricultural Department have been experimenting with
fertilisers and have found Ammonium Phosphate 20: 20 to give in-
creased yields; this however has not been found to be paying enough
in the present depressed state of the rice market.

The harvest is peculiar in that the whole plant is not cat, but only
the earhead with about a foot of the straw. Actually the plants grow
very tall, 514 to 6 feet, and some times even 7 feet, and the straw is
stiff and coarse; after harvest, the straw is either left in the field and
grazed by cattle, or some times burnt away; some times it is also cut
off and used for roofing houses in towns and villages.

Holdings. The main difference between Madras and Burma in the
size of the holdings; in our deltas it is probably less than 4 to 5 acres,
but in lower Burma it is somewhere between 22 to 25 acres and in upper
Burma 10 to 15 acres. A tenant usually manages 25 acres, with a single
pair, hiring out an extra pair for the season only and the animals are
after all small sized, just like our small Kingayems. This of course is
due to the thinner population with less pressure on the land unlike
our deltas, and thus the bigger size of the holding is a definite factor
that goes towards decreasing the cost of produciion of rice in Burma.

Land tenure ete. More than 507 of the holdinzs are managed by
tenant cultivators. In recent times, a new phase has come over the
old state of things. The old Burmese settlers, have pradually become
more and more indebted to the chettiars who have been financing them
and with no prospect of the loans being returned, the land has gradually
passed over into the hands of absentee landl rds. ‘I'his can be seen
from the fact that while in the earlier years only 65, of the holdings
-was owned by chettiars, in 1935 it is estimated that nearly 22% of the
area in lower Burma is owned by them. This state of affairs has been
mainly brought abput by the Burmese trait, which is a national chara-
cteristic almost. namely a pleasure-loving disposition with never a
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tendency to save or to repay loans. In spite of his big holdings, the
Burmese ryot is always involved in debt.

Rice varieties. There are three classes of varieties agriculturally,
the early, the medium and the late; the last two of 514 to 7 months’
duration are the most important and comprise about 707 of the total.
There is no variety less than 414 months in duration.

Out of a total production of 7 million tons nearly 314 million tons
are exported as milled rice, and thus, trade requisites have resuited in
a number of classifications amongst the rice exported from the country.

There is an impression here that Burma rice is not good; this is
hardly the case. What actually happens is, that Burma rice is sent
to two markets, the eastern and the western. In the former in
which is included South India, the chief consideration is cheapness
and in the latter, those of European countries, the criterion is quality,
Thus price outside decides quality, and therefore, South India which
imports only the cheap rices gets the poorer quality. There are
several fine varieties of rice and it will not pay to import them
into Madras.

The Agricultural Department and Rice. In Madras our chief
aim is the increase of yield ; in Burma, however, while reasonable yield
is desired, the attention of the department is directed more towards
the evolution of strains with better milling qualities. The milling
industry has thus a large voice in directing the policy of the Agri-
cultural Department. There is always a close co-operation between
the department and the millers and no variety or strain is passed
out by the department which has not been approved by millers.

Seed farms run by the Department are more highly developed
than in India. A large amount of poromboke unassessed lands classed
as grazing areas which are leased out to tenants on definite conditions,
have been handed over to the Agricultural Department for use as seed
farms, and agricultural officers corresponding to our Demonstrators,
are put in charge of these areas. Each demonstrator has about 10 or
12 seed farms under him. There are two kinds of seed farms;
the major seed farms are those at the headquarters of the demonstrator,
and provided with threshing floor and storing fecilities. The minor
seed farms are with the tenants themselves with a supervision by the
demonstrator. In 1935, there were 23 major farms with a total area
of 2800 acres and 153 minor farms with an area of 9600 acres, the total
produce distributed as seed being nearly 8 thousand tons of paddy.
The Agricultural Department works in close co-operation with the
millers and often act as the buying agents of the mills.

Milling and Trade. Milling in Burma is different from our con-
ception of what it is in our country, their mills being very much big-
ger, some with a turn-over of even 200 tons of rice per day.
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T.he trade is mostly in the hands of Europeans, and is a highly
organised industry with headquarters in England and with a l;xrge
amount of English capital. These English companies are mostly in
charge of the big mills and, creating a demand in the United Kingdom
carry on a flourishing trade. The trade with India and Ceylon is not
do_ne by these companies but by Gujeratis from Bombay ; there are
neither cultivators nor millers, but only brokers : they get telegraphic
communications of market fluctuation and buy and sell rice. Moghul
street, Rangoon, where the rice brokers all reside, strongly remind one

of the Wall street of New York or the Stock Exchange of London in a
smaller degree.

Thetradeis keenly alive to tastesand demands. Twenty years ago,
only white rice was being exported; now, since there is a demand for
pa'rboiled rice in South India, it is being prepared and exported. The
millers who are doing business on a large scale are out to improve 1he
processes of preparing parboiled rice and are keenly alive to the
prob.lems arising in it. Whenever necessary, they engage chemists
specially to attack special problems. In the preparation of whole rice
florn’the western markets some of the finer kinds give only about 25 to
39 % head grain the rest being classed into different grades of broken
rice. This broken rice, a by product, is usully sent to south India
where there is a ready sale. There is a complaint that they have lost
some of this tradz since the coming in of Siam in the picture.

Othe‘r Crops. The other crops grown, besides rice, in order of
area 'and importance are beans, gingelly, groundnut, sorghum, maize,
ch.llhes, rubber and sugarcane. Most of these are ﬁrown in the dry
middle zone, and also on a narrow strip of tract on either side of the

Irav.ixdy,. the latter known as theriverine corresponding to our Padugai,
cultivation on river banks.

Conclusion. The rice cultivator in Burma has a number of
a(.iv?ntages; he spends comparativcly less on preliminary cultivation
his 1mp1ement§ are more efficient than the plough; he uses no mﬂnure'
the Iravady brings him plenty of silt, his yields compare well with our;
al.)out 1?00-2000 1b; his assessment is low, only about 3to 3 rupee;‘
his hqldmgs are large; and his mode of transport is cheap and.eﬁicien;:

T .

. L‘nu::];onc]udu?g remar.ks. the (_Zhnirm:m congratulated Mr. K. Ramiah on

in\a ;,umb yfp.racncal and interesting paper and observed that Burma's example
2 er o mstm?ces: w»s worth being followed. There was no reason wh):

with a number of Irrigation Projects launched inour P '

not be self-sufficient in the very ne residency, Madras should

ar future, as regards her rice production,

At thbe instance of the Chairman, a nu
lecturer who in the course of his replies
about Burma. '

mber of questions were put to the
gave the tollowing further information

1. The grazing problem is rot serious ; the village

few and there is enouglr straw left on the f " rrattered, the cattle are

clds after the hary . st.
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2. Green manuring is not done and in fact, when tried, was a failure; this is
because, no rains are received at all during summer, when cracks develop in the
20il. making it unfit for crop growth ; the soil again gets soaked only with the
receipt of rains in May.

3. He was inclined to think that if not the scffoon, at least the Burmese
harrow could be used with advantage on our soils.

4. The size of fields varied from 20 cents to 5 acres depending on distance
from channels.

5. The labour popalation, not only for agricultural but for other purposes,
is mostly supplied by emmigrants from Vizagapatam, who regularly sail over to
Burma in batches, during the season ; this is because Burmese labour is poor.

6. The cost of production of rice per acre, which 3 years ago was about
Rs. 15 now ranges from Rs. 20 to 22]

POPULATION AND PRODUCTION IN INDIA, 1920-32,°
By P. J. THOMAS, Profcssor, Madras University.

The increase of 10°3 per cent. in the population of India between 1920 and
1930 has created considerable uneasiness in many quarters., The author of the
Census Report, 1931, views it with alarm and this is shared by a large number of
publicists. Mr. R. W. Brock, formerly the Editor of Capital, mude the following
statement at a meeting of the East India Association in 1932:—So far as the
official figures indicate there has certainly not been any increase in India’s agri-
cultural and industrial production, in any way proportionate to the increase of
her population, and the only possible inference uppears to be that there has
been a fall in the average income and therefore the average standard of living.’2
This startling statement challenges a statistical examination of the problem.

There is one serious difficulty in accurately estimating production in India.
Not less than 70 per cent. of the people are dependent on agriculture, but the
available statistics of agricultural production are hardly reliable, as they are
based on a very imperfect system of crop forecasts. The forecasts of crop out-
turn in India are based on (1) area under cultivation: (2) the standard of norraal
outturn per acre; and (3) the condition factor or the annavari estimate. The
figures of area are supplied by the Revenue Department, and are fairly reliable
except in the permanently settled tracts of Beng. 1. Bihar and Orissa, and parts
of the United Provinces. Thc standard outturn is * the average yield on average
<oil in a yeur of average character . The outturn figures are deduced from crop-
cutting experiments, but in most provinces such experiments have not been
systematically carried out, and in some they have not been undertaken since
1919: and although in the meantime considerable increase in the area under im-
proved varieties of crops has taken place, the figures adopted in 1919 are still
used for estimating crop yields. The worst link in the chain is the annavari
estimate which is submitted by the village patwari. The annavari represents the
relation of the crop reported on to the normal crop per acre, but it is based on
guess-work.

The result is that year after year, the crop forecasts made have proved either
an under-estimate or an over-estimate, generally the former. In the cage of two
crops—cotton and jute—it is possible to test the forecasts t-
examination. Such a test showed that in both cases th
under-estimated. In the case of cotton. the difference is
i T am grateful to Dr. A. L. Bowler and Mr. Sundai
regard to the method and the tables.

2. Asiotic Quarteriy, 1932, p. 440.
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case of jute, 18'6 per cent. The annual average production of cotton for .ten
years, was 5.380,000 bales, but the post-mortem examination showed that it was
838,000 bales less than the actual crop of those years. In the case of jute, the
divergence has been even wider. In a single year (1922) the difference came to
52 per cent. (The forecast was 47°37 miilion bales; but the actuals came to 64'36
million bales). The area under improved crops has been incressing ata rapid
pace during the decade 1920-30; from 2,507 acres in 1920-21, it rose to 12,016 a“ res
in 1930-31. It is true that such under-estimation has made the statistics rather
defective as commercial information, but the error is * systematic’, and as we are
here dealing with only * relatives’, it does not affect the result tangibly.

The position in respect of industrial production is slightly better, because
although there are no recorded statistics of production in unorganized industries,
the statistics of production in the organized industries are fairly accurate, within
certain limits. In the case of textiles (cotton and jute), we have statistics for s
fairly long period, and for iron and steel, sugar, coal, paper, etc., we have com-
plete statistics for the last decade. The publication, from September 1933, of
the Monthly Survey of Businass Conditions has greatly improved our knowledge of
production in the chief organized industries, but we have still only a hazy
koowledge of unorganized industries, which employ the great majority of our
industrial population. Hence the need for a comprehensive economic survey,
as recommended by Dr. Bowley and Mr. Robertson.

The progress of industrial production has been rapid since the War. The
advance has been phenomenal in sugar and large in cement and in iron and steel.
The value of organized industrial production today may be between one-third
and one-half of that of primary products. The progress has been even more
rapid since 1929.

Four statements are given below to illustrate them. The first two deal
with agricultural production (chief crops) and the next two deal with indus-
trial production (chief industries). The period taken for the analysis is the
12 years from 1920-21 to 1931-32. The average of the estimated production (both
agricultural and industrial) during the years 1920-21 and 1921-22 is taken as the
base. On this basis the relatives of the several commodities for the successive
biennial periods are calculated. The general or composite index number of pro-
duction for each biennial period is a weighted average of the relatives, the
weights being proportional to the values of the several commodities. Through-
out, the price per unit of the commodity is taken as constant. For all agricul-
tural commodities the average wholesale prices in the years 1920-21 and 1921-22
(base period) are taken as the prices per unit. As prices for all the industrial
products for the base period are not available, those of the prices which are
given in the Indian Trads Journal (cotton yarn, piecegoods, jute bags and gunny
cloth, and sugar) are taken for that period, and the rest are standard prices
recommended by the Tariff Board. These prices are only a means to get the
weights, and slight variations in weights do not alter the composite index num-
ber to any material extent.

In Tables I and I1I nverage estimated production and value of each commodi-
ty are given ; and in Tables Il and IV, the relatives with the respective weights

assigned to each commodity are given. The formulae used in calculating the
composite index number are :—

1. Weighted arithmetic mean.
VLAY
-100 % g(i ,(,]}.JQ
: foqr
Po price per unit of the commodity in the base year.
go production of the commodity in the base year.
g1 production of the commodity in the given year.
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TABLE I
Agricultural Production (Quentity and Values)

(Average of two years’.
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Index Numbers

Base: Average of 1920-21 and 1921-22 = 100.

TABLE IV

Industrial Production

_“5' i 2. Aggregative type.

o] 5 TUNANM~ G S 100"““8"0‘“

1| | Aaneornieg PR

1

§§ L a3 s 3. The Median. I

-8 W - The weighted arithmetic mean is the biased [l type of Fisher (refer Fisher's
s | 27 | BS8ENKREIR , Making of Index Numbers). In Appendix il, Art.8 of the same book it is pointed
= momaenhs out that for the arithmetic mean this is the best system of weighting, because
) the upward bias possessed by the average has to be counteracted by a downward
= B! bias in weighting. As for the aggregative type, it is pointed out by Fisher that

-] X n ] the two types differ very little and hence, for the sake of convenience in calcula-
& g MRPN RN~ tions the given formula is chosen.

) & ' O N w In result, we obtuin the following indices of population and production
g_‘ > a0 during the period :—
-8 g woow i 1920-21 1922-23  1924-25 1926 27  1928-29  1939-31
= %Z SQSQEQ#%%;“S to to to B to to to
k. RS pmpeph g <P 5> o) 1921-22  1923-24 1925-26  1927-28  1929-30  1931-32
—_— I Population1 100 102 104 106 108 1104
o 2 Production2
:‘E‘J BT m e~~~ ) 5 (1) Agricultural 100 111 112 113 11 116
x\$ ¢ z (2) Industrial 100 9 115 137 130 151
TS g 3 It may be clear from the above that agricultural production has kept puce
§2: B ] a with population, and that industrial production has increased much faster than
a1 Hs nwn nw o I e population. In the decade 1920-30, population increased by 10'S per cent., but
® BZ 2g889gzabe 3 this is abnormal for India, seeing that in the three previous decades, population
- mFeRARERRRS g increased only by 2°5, 71 and 1'2 per cent., respectively. The increase of popula-
/ 3 tion between the biennial periods 1920-21 to 1921-22 and 1930-31 to 1931-32 had
= . i roduction increased by about 16 per cent.
® NeSown ) been. lg ¥ beta :ent'db“:'ag"lc)uhsulmler cent. during the samg period 'Fhe slow

] 3 ;8"‘°°"‘°°-'~N-'-?-'o and industria _production by 51 pe: eriod,

] ;{5 2 o7 - growth of agricultural production is due largely to the dechmpg demand for
;‘;3 \ cereals, especially dry grains, which are being supplanted by rice and wheat.
oo [ — I'e w=e India formerly exporied large quantities of wheat, but today most of it is con-
8 59 "’3 nw - sumed at home. Thus some classes at any rate have raised their standard of
EZ §:8§8§§§§? living. Considering the limited scope for the expansion of rice cultivation, it is
— likely that India will have to depend increasingly on imported rice in future.g
e —_—— L % However, there is a large compensating factor in the steady growth of industrial

= - ———— roduction.

g, 'E'f RN P A decade, even twelve years, is far too short a period for correlating popula-
I 5 tion and production. The thirty years between 1900 and 1930 may provide better
g'gﬁ \ﬁ 1, 283 scope for such a correlation. Full statistics of industrial production for the
3."2 6 i T - period are not available, and therefore only cotton yarn, p'iecegoods, jute cloth

« 'gZ {; g BEINE AN 8 and gunny bags, and coal are taken, but the ﬁgures. for agricultural production

- - "HRRS are fairly complete. The following table gives quinquennisl indices of popula-
I J tion and agricultural production, worked out by Fisher's weighted aggregate
SRR S e | F index meﬂmdl’eriod. Population Agricultural  )ndustrial
s ) s 100 pro;iotg.:(t)lon. prodll(x;:)txon.
I I I S R = 1900-01--1904~0!
2 R g o 1905-06— 1909-10 104 1030 142
3 - . ® 1910-11—1914-15 107 1235 187
g PREEREEEA 23 1915-16—1919-20 103 1245 255
g ag N - 1920-21—1924-25 109 1200 251
S CEP I - 1925-26—1929-30 1135 1290 289
:’UE-S . E; *e 1. It is assumed that population increased uniformly from year to year.
g - ;.52 g ; g g % 2. Indices worked on the Weighted Arithmetical Mean.
3 'E :5%0(% 'S(SE 2 LS 3. See Madras Census Report (1931) 1, p. 47,
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Population increased by 19 per cent. between the two censal years 1901 and
1931, but if we compare the first and last quinquennia, as in the case of produc-
tion, the increase is only 135 percent. Thus, when population increased by 135
per cent. production increased by 29 per cent. The index would be much higher
if we take the arithmetic mean; for the production of several commodities
increased enormously during the period. Groundnuts, for example, increased
from 93,000 tons to 2,466,000 tons, i. e.2.500 per cent. Industrial praduction has
also increased rapidly; the annual production of cotton textiles increased from
500 million yards in 1900 to 2,654 million yards in 1931-32. Hardly any pig iron
was made in 1900 ; but 1.085,000 tons of it was made in 1931-32.

Thus, whatever period we may take, there is no indication that population
has outstripped production. [t does not mean that India is not overpopulated.
It miy, or may not be; that is a different question, and I do not propose to deal
with it here. Alll can see from the statistical study carried out is that if India
was not overpopulated in 1900 —and that is the view of some—it is not overpopu-
lated now. Production has been keeping pace with population; and in some
lines—e.g., industry, commercial crops—it has increised at a much more rapid
pace than population. And this progress has been kept up during the world
depression—and that is a significant fact. [From the Maudras Univ. Jonrnal Vol.
VIiI, No. 2, pp. 93102 by courtesy of the Author].

ABSTRACTS

A simple apparatus for measuring the compactness of soil in the field, and some
results obtained in a cultivation experiment. By O. V. S, Heath (The Empire Jour. of
Experi. Agri. vol. ii. No. 7 pp. 205—212). The article describes a simple and easily-
made apparatus, for measuring compactness in a soil, the method of working it
and the results obtained with it. Based on the principle of the stratometer, the
apparatus consists of a tripod, supporting an iron rod which bears at its lower
end a steel cone. A length of steel pipe surrounding the rod, serves to carry the
force of impact direct to the cone, the rod only serving as a guide. The weight
is lifted to a mark on a graduated scale behind and allowed to fall freely, thus
driving the point into the soil. A “soil plate” pliced flush with the soil, and
provided with a projecting tube which prevents loose soil falling into the hole
made by the steel cone, completes the apparatus.

The apparatus was used on a cultivation experiment with three treatments,
which were designed to give different degrees of soil compactness, namely :—
normal, grubbed and compressed soil,—and results obtained by the apparatus are
very comparable and satisfactory. More than any thing else, cheapness of its
construction, should appeal, to all who desire a fairly satisfactory method of
comparing soil compactness in different treatments. M. R. B.

Activation of cambial growth by pure Hormones. By R, Snow (T4e New Phytolo-
gist, Vol. 34, No. 5, p. 23). An extremely interesting paper which throws light on
the possible nature of the hormone present in leaves, which is responsible for
cambial growth. Urine being a good and abundant source of auxin and other
hormones, the ether-soluble extract of urine was tried on young sunflower seed-
lings, which were decapitated before applying the solution to the cut surface.
The experiment was also done in the hypocotyl-region and the resulis show that
cambial growth is activated by solutions in gelatine of synthetically prepared
hetro-nuxin and auxin-L—in minute concentrations, From the results, it is
concluded that the normal cambial growth is promoted in plants by the same
growth—hormone (perhaps auxin-£) in young leaves. M. R. B.

The non-protein nature of a fraction of soil organic Nitrogen. By A. W. ). Dyek
and R. R. Mckibbin (Can. Jour. of Res. Vol. 13, No. 5, pp. 264--269). In the case a
number of samples of organic soils, drawn from widely different locations in the
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province of Quebec, the authors found that there were considerable differences
in the percentages of nitrogen, as determined by the Kjeldahl and the Dumas
methods. The latter always give a higher figure, the difference between the two
methods varying from 64 to 29'6". of the total nitrogen. The results therefore
lend support to the belief, that not all the nitrogen in the soil is of a protein
nature and that the non-protein nitrogen which may be an appreciable fraction,
is not estimated by the Kjeldahl method. M. R. B.

Some factors affecting the influence of s>y beans, oats, and other crops on the
succeeding crop. By D. R. Dodd and G. G. Pohlmun. (Bull. 265 Agri. Expt. Stn.
West Virginia Univ.) Different investigators having reported difierent results as
regards the effect of soy beaus (grown for hay and for seed) on the succeeding
crops, the authors attempted to study this effect in a three fold direction.

1. to determine the efect of a crop of soybean hay as compared with oats
on the yield of corn, wheat, buckwheat, potatoes and oats, following. 2. to
determine the effect of respective crops of o1ts, buck wheat, potatoes, wheat and
corn or the yield of following crops of soy beans and oats. arnd 3. to determine
the e'fect of these various crops and cultural treatments on the nitrate and
moisture content of the soil, and the relationships of these contents to the
yields of crops.

Results obtained showed that as regards (1), the yields of oats (both grain and
straw), wheut grain and corn grain were significantly higher when following soy-
beans than when following oats, but as regards potatoes, clover and wheat straw,
the difference was not significant. As regards the 2nd point, wheat was found
to be the best crop, to precede oatsor soy beans. During the growth ofsoy beans,
the nitrate content of the soil diminishes reuching a minimum at the time of
removal of the crop: the soil recoups radually after the removal of the crop and
therefore sufficient time (about 3 weeks) should be allowed after the removal of
the soy beans, for the store of available Nitrogen to be rep]emsh‘cd..befmjc.a the
next crop is planted; as an alternative an addition of 30 pounds of Sodium Nitrate
per acre, ny be applied M R. B.

Gleanings.

Bees in Court. Near Amity, N. Y. lived two brothers, surnamed Utter. One
was a peach grower by general occupation while the other added beckeeping to
his various other rural pursuits. For some time a bad feeling cxisted between
the two, and then Peach Utter conceived the idea that the bees of his brother, the
heekeeper, were injuring his peaches and even killing the trees. Uphon these
allegations he based a complaint and brought a suit for damages _agn'mst Bee-
keeper Utter. The judge gave a judgment of 235 dollurs tunq costs :\g?mst Bee-
keeper Utter. On this, the Naticnal Beekeeper's Association, America whose
attention was called to the matter, emploved competent counscl and took the
matter up to the country court. The final trinl which came off on 17th, 13th and
19th December 1901, before the country court was stubbornly contested by both
sides, about 3) witness:s were examined and the jury after 10 minutes’ delibera-
tiou brought in verdict for the defendent, Beekeeper Utter,

There were in attendance, witnesses ready to render expert testimony to the
fact that, bees do not and csnnot puncture sound fruit; some laughable testimony
was given by the witnesses for the prosecution, like the statements * that the
bees used their horns (antennae) to make holes in the fruit,"—which only illu-
strated the prevailing ignorance in regard to bees.  Professor Benton one of the
defence witnesses showed by live and dead specimens of bees, and also by charts
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which he brought for the occasion, that in his o ion it was a physical impos-
sibility for the bees to puncture fruits with their jaws or mandibles; that the
jaws of bees were very different from those of wasps and other insects having
cutting edgesor teeth x x x x (Awerican Bee Journal—Dec. 1935, P. 571.)

Where Spores score over Human Beings. Surviving conditions under which
man would die, tiny spores of important plant diseases are growing in a labora-
tory of the ‘Department of Agriculture, Washington, after journeying nearly
1334 miles into the stratosphere, with the balloon Explover 11. Discovery that
spores can live after being sent to an altitude of 72, 395 feet, is the first scientific
conclusion from the recent ascension. x x x x The spores carried aloft
had to withstand (1) temperatures lower than 65 degrees below Zero Fahrenheit
(2) such a low atmospheric pressure that man could not live in it (3) ultra-violet

rays from the sun which never reach the earth and which are capable of killing

some forms of life (4) ozone & (5) extreme dryness. (Science-Suppt. vol. 82, No.
2136, p. 12).

Sugar Windows ! Slapstick comedies are now few and far between these days
but even then a movie villain is now and then tossed through a window. When
you see this, don't cringe for fear that the glass will cut the actor, for, this glass-
like pane has been prepared from sugar. (Sc. Amer. J an, 1936, p. 50).

lm.provenent of memory by sleep. If a person memorises certain kinds of
ma.tenal perfectly and goes to sleep immediately afterwards, he will recall most
of it, and also relearn the whole thing more economically after a lapse of 24
hours, than if he waits evena few hours before going to sleep, according to
Qr. H. M. Johnson. Professor of Psychology, Washington. Experiments based on
dlﬁ.eren!: methods, made by Dr. Rosa Heine Katy and Joseph O’ Brien at the
University of Gettingen, showed that all the subjects who were studied, were
bett?r able to recall and also relearn material that they bad learned by rote and
partnally'forgotten. if they slept for 8 hours and then worked for 76 hours, than
if t!.wy distributed their rest and activity in any other way during the 24 hour
period. x x x x (Sc Suppt. vol. 82 No. 2137, p. 15)

The Composition of Some Common Foods : —

Percentage of Calorie
Food. - (e“f"ly
Protein. Carbo- bty
Fat. hydrates. Salts per ib.
Wheat. 120 17 737 :
Cambu. 100 590 742 ;g };ssg
Cholam. 89 31 710 25 1750
Rice. 75 18 820 08 1584
Grams. 190 43 540 28 1530
Lentils. 250 15 600 60
Peas & Beans. 240 15 600 30 mgg
Soya Beans. 400 203 246 48 2100
Linseed. 240 400 260 20 2270
Groundnut. 240 450 220 :
Meat. 240 25 % (5) 2252
Eggs. , 14'8 105 10 73’)
Milk (Buffal>'s) 40 7t09 40 (
Potatoes. 30 012 142 (,)18, g
(From Pamphlet No. 7—

Bombay Presy. Baby and Health Week Association).

Correspondence.

Growing Sugarcane in the Tanjore Delta.

Rao Bahadur C. S. Subramanyam writes from Mayavaram :— Some years ago
it was the common opinion among farmers and agricultural officers that sugar-
cane cannot be grown in the wet lands of this delta. The imposition of the
protective duties against the import of sugar was not taken advantage of by the
Tanjore farmer, though it has been utilised very profitably by the farn’zers and
industrialists in Northern India. About three years ago diﬁeret'lt varieties of
cane were planted ip the wet fields of the Government Aduthurai Fnrm.. where
the land is a flat level block that does not drain quickly after a heavy rain. As
the results were encouraging, here and there some farmers grew sugarcane. with
varying success. The failures were due, as [ have since ascertain.ed. to thel.r not
adopting the correct method of cultivation as also to the unsuitable choice of
land.

Early last year, | tried growing sugarcane on my farm and chose a wetlapd
field somewhat higher in level which would drain off quickly aftex_' a heavy rain.
The local method of raising the crop is to plough the land 3 or 4 tlme's and p}ant
the setts in dry land beds of 4 or 5 feet square. Irrigation water is obtained
either by diverting the adjoining channels or raising it froma w?ll by means of
a picotah. The local Agricultural Demonstrator advised me to dig trenches one
yard apart, put in farmyard manure and channel.silt and plant the setts a foot
apart, after a preliminary watering. 1500 setts of Fiji. B. and about 800 setts of
Co. 281 and Co 285 were thus planted in about 12 cents of lan'd between the 10th
and 15th of May. The Fiji B. seed was obtained from a friend, and the other
varieties from the Aduthurai Farm. For the first two monthg. the crop was
watered once a week by raising water (picotal) from a well previously sunk for
the purpose. After the freshes arrived in the river, the channel water s'upply
was utilised, and irrigation became easy. About two months ?fter planting, I
applied about 5 maunds of groundnut cake and earthed up the rfdges. A sec.ond
earthing up was done in August, and thereafter, not much attention was required
until the cane came to harvest in March. The cane v;vas ethblted at th‘e
Srirangam Exhibition early this year and also at Aduthurai at which places it
earned a silver medal and an iron plough respectively.

The reported failures are due to choosing a plot which wquld not d.rain off,
planting a large area without trying the suitability of the land m‘the f}rst instance,
and not seeking the advice and guidance of the Demonstrator—in brief, attempt-
ing to do the job without knowing the ropes. [ do not think that all the vnllag_es
in this delta are suitable for sugarcane cultivation, because, the fields therein
get water-logged after some continuous or considerable rain. But a very large
number—nearly half—of the villages have some higher-level lands in them, and
on these, cane could be grown successfully. Wetlands of this. type scor'e over
dry lands as the cost of lift irrigation, except for a few weeks in the beginning,
is saved. The requisites for a successful planting are (a) a high-level wetland
that drains easily, (b) a well in its centre, and a jm"ofc Or picotal arrangement to
lift the water and (c) acting under the advice of a Demonstrator, instead of
playing off one's bat. The initial outlay consists in digging and cc?nstructing a
well for every.Gor 7 acres. The mhots arrangement is better, for it does away
with buman labour to a great extent, and the bullocks can be worked for plough-
ing other lands, carting manure and produce etc.

I have not kept a costing account. The labour employed was of men engaged
in paddy cultivation on the same farm. The cost of seed, manure and labour
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came up to Rs. 20. As the effort was the first of its kind, the cost might be 257,
more than was necessary. About 3000 canes were the outturn. The cultivation
was not intensive. Almost every farmer, big or small, could easily attempt this
venture on a small scale in the first instance, and observing the results, expand
the cultivation.

The growing of paddy and paddy alone is monotonous work and drab, and
this accounts for the indifferent. cultivation one sees everywhere. There is 2

friend of mine, who, with an oil engine installation, grows sugarcane and
plantains, and it is paying him.

Crop & Trade Reports.

Castor—First or Final Report—Madras—1935. The average of the areas under
castor in the Madras Presidency during the five years ending 1933 —'34, has repre-
sented 20 per cent of the total area under castor in India. The area under tastor
in the Madras Presidency up to the 25th November 1935 is estimated at 261,700
acres. When compared with the area ¢f 289.200 acres estimated {or the corres-
ponding period of last year, it reveals a decreasc of 95 per cent. The estimate
for last year was above the actual area of 278,131 acres by about 4 per cent. The
decrease is general outside Ganjam, Vizagapatam, East Godavari, Bellary, Chingle-
put, North Arcot, Trichinopoly, Tanjore, Ramnad, Tinnevelly and the West
Coast. The yield is expected to be.99 per cent of the normal as against 79
per cent in the previous vear according to the season and crop report. On this
basis, the yield is estimated at 25,800 tons as against 26,100 tons cstimated for the
corresponding period of last year and 22,780 tons estimatced in the season ard
crop report of last year. The wholesale price of Castor seed per imperial maund
of 82-2/7 Ibs. as reported from important markets towards the close of November
1935, was Rs 6 in Berhampore, Rs, 5—5—0 in Vizianagaram, Rs. 5—4-0 in Madura,
Rs. 5—1-—0in Cocanada and Rs. 5 in Vizagapatam, Ellore, Bezwada and Guntur
and ranged from Rs. 4—2—0 to Rs. 4—15-0 in tke other mark<ts. When compared
with the prices reported at the corresponding date of last vear, these prices
reveal a rise of 33 per cent.in Vizagapatam, Vizianagaram and Ellore, 31 per cent
in Guntur, 30 per cent in Vellore, 16 per cent in Salem, and 7 to 10 per cent in
the other markets.

Paddy—Intermediate report—Madras—1935—36. The main crop of paddy has
been harvested in parts of the Circars, the Deccan and the West Couast. The yield
is reported to be slightly above normal in South Canara, normal.in Kistna, the
Deccan and Malabar and below normalin th- other districts. The main crop
of paddy uqder rainfed tanks in parts of the Nellore district hes been affected hy
drought to some extent. In Tanjore, the early samba varieties have been adverscly
affected by the high winds in November and rains in December and in p.rts of
the districts of Trichinopoly, Ramnad und Tinnevelly, the crop has been affected
a little by insects! The condition of the crop is fairly satisf: wctory in the other
districts. The wholesale price of paddy per imperial maund of 82-2;7 ILs. as
reported from important markets towards the close of December 1935 was
Rs. 3—2—0 in Cuddapih, Rs. 3—1—0in Salem, Rs. 2—13--0 in Nellore, Rs. 2-12--0
in Vellore, Erode, Trichinopoly und Madura, Rs. 2--11--0 in Vizianagaram,
Rs. 2—10—0 in Nandyal Rs, 2—8-0 in Berhampore, Rs 2—6—0in Tinncvelly and
ranged from Rs.2--1—0to Rs 2—5—0 in the other markets. When compared
with the prices reported in the previous month, these prices are stationary in
Vizagapatam, Vizianagaram, Nandyal, Cuddapuh, Vellore. Erode. Trichinopoly,
Kumbakonam and Tinncvelly; they have risen by cight per cent in Cuddalore,
two per cent in Cocanada and Guntur and by one per cent in Ellore and are
lower by 8 per cent in Madura, 7 per centin Neg  t:m, S per cent in Rajah-
mundry, 4 per cent in Masulipatam and by one to 2 p reentin the other markets.

January 1936} Crop & Trade Reports . 43

Cotton —Intermediate Report—Madras—1935-36. The Cocanadas cotton in
parts of Guntur and Nellore and the dry cotton in the Vizagapatam district have
been affected by drought to some extent. The crop has been affected with fungus
disease in Cuddapah owing to cloudy weather and flowers are falling. The con-
dition of the crop is fairly satisfactory in the other districts. The wholesale
price of cotton lint per imperial maund of 82-2/7 Ib. as reported from important
markets towards the close of December 1935 was Rs. 20—7—0 for Cocanadas,
Rs. 24—14—0 for Northerns, Rs. 19—8—0 for (early crop) Westerns, Rs, 28—2—0
for Cambodia, Rs.26—11--0 for Coimbatore-Karunganni, Rs. 24—7—0 for Tinne-
velley-Karunganni, Rs 23—12--0 for Tinnevellies and Rs. 24—2—0 for Nadam.
When compared with the prices in the previous month, these prices reveal a
rise of six per cent in the case of Northerns and one per cent in the case of
Westerns; they have fallen by two per cent in the case of Cambodia, Coimbatore-
Karunganni and Nadam, five per cent in the case of Tinnevellies and six per cent
in the case of Tinnevelly-Karunganni. The price of Cocanadas is stationary.

Pepper —Final Report—Madras—1935 The area under pepper in 1935 in the
districts of Malabar and South Canara is estimated at 93,50C acres in Malabar
8,500 acres in South Kanara as against the final area of 85,164 acres in
Malabar and 7,581 acres in South Kanara in the previous year. The condition
of the crop is feir, The crop is getting ready for harvest. The seasonal factor
is estimated to be 90 per cent in each district as’against 100 per cent in
the previous year. On this basis, the yield is estimated at 12,200 tons for Malabar
and 1,150 tons for South Kanara as against 13,300 tons for Malabar and 1,280 tons
for South Kanara estimated in the previous year. The wholesale price of pepper
per imperial maund of 82-2/7 1b. as reported from important markets towards the
close of December 1935 was Rs. 15—12--0 in Calicut, Rs.14—1—0in Cochin.
Rs. 13—1—0 in Tellicherry and Rs 14—8—0 in Mangalore. When compared with
the prices reported in August 1935, tbese prices have fallen by about 14 per cent
in Calicut, 13 per cent in Tellicherry and Mangalore and 12 per cent in Cochin,

Gingelly—Third Report Madras—1935—36. The average of the areas under '
gingelly in the Madras Presidency during the five years ending 1933—34 has
represented 12 per cent of the total area under gingelly-in India. The area sown
with gingelly up to the 25th December 1935 is estimated at 500,600 acres, When

_compared with the area of 462,600 acres -estimated for the corresponding period

of last year, it reveals an increase of 8 2.per cent. The increase in area is general

', outside Vizagapatam, East Godavari, South Arcot, North Arcot, Salem and South

Kanara. The increase is marked in Trichinopoly (18,500 acres). There has been
a marked decrease in Salem (16,700 acres). The main crop has been harvested
except in the south where the harvest is in progress. The crop suffered from

- drought to some extent and the yield is reported to be below normal except in
" East Godavari, West Godavari, Kistna, the Deccan, Salem, Ramnad and South
‘Kanara. The seasonal factor for the Presidency works out to 92 per cent of the
‘aver ge a3 against 84 per cent for the corresponding period of last year. On this

basis, the yield is estimated at 61,700 tons as against 53.300 tons for the corres-
ponding period of last year, an increase of about 16.per cent.

Ginger—Final Report—Madras—19835. The area under ginger in 1935 is esti-

.mated at 11,800 ncres in Malabar as agesinst the actual area of 11,733 acres in the
_previous year. The seasonal factor is estimated at 80 per cent of the normal as

against 70 per cent in the previous year. On‘ this basis, the crop is expected to
yield 3,370 tons of dry ginger as against 2,750 tons in the previous year. The

‘wholesale price of dry ginger at Calicut towards the close of December 1935 was

Rs. 27—10—0 per imperial maund of 82-2/7 lb. When compared with the price
reported towards the close of August 1935, there has been a rise of 44 per cent.



College hews & Rotes.

Students’
January, t'_; h(:o:::;.n dThe College reopened after the christmas vacation on 6th
tour 16 the Chacy ):lear students assembled at Anakapalle for an agricultural
Agricultare. V rs, under the charge of Messrs. K. Raghavachari, Lecturer in
e, V. Suryanaraya, Assistant Lecturer in Agriculture, and B. Surya-

narayana Rao, Assistant L, i
e ecturer in Entomology. They returned to head quarters

Wi

slaye dx.th 1?:: g:::s av:lay. t.here was not much of athletics, only cricket being

ot the thied and th‘u-d year students played 2 matches on the 13th and the

putting forth tsl'legrs bv:mnmg pn both occasions, although with both the teams

Per g o eir best, th.e }ssue was kept in suspense till almost the very last
wled. Another exciting match was the holiday match on Pongal day

n ud nt ﬂud e won bY % narrow
3
betwee st ents omcers Whlch the fo‘ mer wlth 126 runs,

Weather. Rather unhealthy weather with marked fluctuations—hot during

the day and very chill at ni i
‘nigats —prevails duri i
measles etc. are prevalent on the estate. uring the month. and chicken-por.

A Ro isi i
g C’o.\llzz:ro‘f{él{‘- ’I;,he Mahgr.ajah of Cochin, accompanied by the Dewan
e e ector of ou(xl:f atore, visited the Research Institute on the afternoon of
. C. Broadfoot and Mr. M. C, Cherian, took the Royal visitor round

the various sections, where Hi i
s is i i
the various Highness was much impressed with all that he

Other visi .
o conn:rct'i‘:::;i.thbfl:. C. Rama]mgtf Reddy, M. L. C., who had been to Coimbatore
e Golden Jubilee Celebrations at the Students’ Literary

Aﬁsoclntlon VISlted the Colle e e aitel’n(}()n of t 7 was taken !'()“n(l
3 g on th
f he th and al

Sias!l;o:?lt;:lal(:;:i:::. FAs usual(i Mattu Pongal was celebrated with great enthu
arm and the several B i i I

Siasm ¢ : reeding Stations. T i
g;(x)t;xi:ox:v section, where the‘ number of animals under experimenth;a‘:nll:a‘
g was another of the units that celebrated the festival this year -

Obituary. We regret to record wi

) A with great sorrow the death d

:::ltu::a(;ftrrél(. D. Dharmara)afl student of the second year at Anakngzllt: h;_a}:t
e death occurred during the tour of the students and suddenly. addz

ﬂluch to the poignancy and we Oﬁe ur heal t"e] [Ms]
ro
l l l f .l \ t ndolences to the members 0{

The King's death. The melancholy news -

tsl:;:‘v E;snt:t’e Cresidents: with great sorrovz. 'l“,::eo(f)ftﬁl::eei:néhsxbde:;g :\:l: Z;)C: e o
dolenceswa:-o‘;i,m:;ve Society _remained closed for 2days. A resolutio:z".:fu:‘:)nt
Agricultural Sx;udse '.’t 8 meeting held under the joint auspices of the M as

. udents’ Union, the Association of Upper Suberdi ¢ Nadras
Officers ) Ass'socmt.)on, the Officers’ club, the Ladies' club thl nates, “.‘e !ndlan
Economic Biologists and the Fieldmans’ Association, on the 24 ; Association of
Mr. R. C. Broadfoot presiding. The Union sent a message of th inst., Principal,
members of the Royal family through His Excellency the \?ice‘i-?,';dolence to the

Wleather Meview (DECEMBER 1935).

RAINFALL DATA

E- ® v
= ‘é Depar- _g - = 'g Depar-| & A
Division| Station |28/ from |= grDivision station | 28 | five :g
< g [normal| 5 8 < § {normal g a
] l
Circars Gopalpore 0 ~-08 (427 ﬂSouth Negapatam 1871 +73 | 735
Berhampore® | © 0 |341 'Aduthurai * 168 | +83 | 499
Calingapatam 0 -06 |293 Madura 12 -06 | 262
Vizagapatam 0 -0'7 1186 Pamban 44! -31 1| 378
Anakapalli® 0 ~-02 1222 Koilpatti* 181 -09 { 204
Samalkota® 0 -03 1363 Palamkottah 29 -12 1 301
Maruteru® 0 -06 {336
Cocanada 0 -09 |249
Masulipatam 0 -09 |327 |West Trivandrum 30 +03 | 596
Guntur * 0 -01 |298] Coast |Cochin 06| -11] 833
Calicut 03 -08 |1028
Ceded [Kurnool 0 -03 |261 Pattambi * 0 -12 | 788
Dists. |[Nandyal*® o1 -03 {315 Taliparamba*| 02| -08 [1290
Hagari * 0 -02 (220 Kas rgode * 0 -12 |1456
Bellary 0 -01 {200 Nileshwar® 01| -08 (1275
Anantapur 0 — 210 Mangalore 06 -+01 1228
Cuddapah 02] -07 |330
Carnatic{Nellore 05| -27 {249 [Mysore (Chitaldrug 0 -03 | 258
Madras 231 -34 1403 and Mysore 02| -02 | 396
Palur*® 87| +02 |462] Coorg |Mercara 02] -05 [12112
Palakuppam * | 48 | -0'4 44
[Cuddalore 129 | +57 [46'5
Kodaikanal 61! +25 | 791
Central {Vellore 21| -06 |403 JHills. |Coonoor 44 — | 536
Hosur cattle Ootacamund* | 24| -2¢ | 381
farm® Nanjanad * 18| -02 | 452
Salem 04| -06 (310
Coimbatore 06| -05 (152
Coimbatore
Res. Inst.® | 08| -15 | —
ITrichinopoly | 45 i + 20 {380

Summary of Weather Conditi

Dry weather prevailed over the
formed in the Andaman
trough of low pressure,
weather in the Peninsula,
east monsoon strengthened in sout
rain there from the i8th onwa
Ceylon on the 20th causing gen

with a strengthening of the nor
heavy rainfall

there

* Meteorological Stations o
ons, December 1935,

Peninsula in the first week.
5th instant but weakened the next day to a
This did not affect the

was generally

26th instants.

Rainfall was locally in

elsew

Sea on the
which persisted till the 9th.
but caused widespread rain in Tenasserim. The north-
18th and there was widespread
ards across

rds.

h Madras on the

A low pressure wave passed westw
eral rain in the south-east Madras.
th-east monsoon in the South-West Bay of Bengal

f the Madras Agricultural Department.

A depression

Associated

in south Madras on the 23rd, 24th, 25th and

excess at a few stations in the south and in defect

here.
Chief falls reported were :—
Negapatam
Cuddalore

60" on the 18th,

4.3”

" (1]
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Negapatam 57"’ on the 20th.
Cuddalore 29" ,,  27th.
and Aduturai - 56° :

Weather Report for the Ressarch Institute Obu;vnory.
Report No. 12/35,

Absolute Maximum in shade 88'8°F

Absolute Minimum in shade 58 3°F

Mean maximum in shade 84 9°F

Departure from normal 0

Mean Minimum in shade 658°F

Departure from normal . 0

Total Rainfall 084" _
Departure from normal 149"

Heaviest fall in 24 hours 032 (Recorded on 25-12-35.)
Total number of rainy days 4

Mean daily wind velocity 26 M. P. H.

Mean humidity at 8 hours 751%

Departure from normal - 469

Total hour of Bright Sunshine. 213 5 hours.

Mean daily Hours of Bright sunshine 69 hours.
Summary. Rainfall was in large defect. Most of the rainfall was received
between the 24th and 28th instants in small showers. Temperatures were normal
Lowest minimum recorded was 58'3°F on the 1st December 1935.

A.S.R.&D.V.K.

Departmental Notifications.

Lesve. Mr. S. Ramachandran, A. D. VIII Circle. extension of 1. a. p. for 2
months. Mr. M. Eggiaswami Ayyar, A. D. IV Circle extension of l.a. p.on M. C,
for 10 days in continuation of 8 months’ 1. a. p. already granted.

Transfer. Mr. V. Chidambaram Pillai, A. D. Nanguneri as F, M. A. R. S.
Koilpatti, Mr. J. S. C, Antony, F. M. A. R. S. Koilpatti, a< A. D., Nanguneri,
Mr. E. T. Verghese, Asst. to G. A, C. transferred to officiate ns Asst. Lecturer in
Chemistry Vice Dr. C. Narasimhacharya deputed for foreign service. Mr. K. H.
Subrahmania Ayyar, A, D. Annur to be on van duty in Salem Dist. til] 16--2—36,

after which to be A. D., Erode. Mr. P. K. Nambiar, A, D, Erode to be A. D.
Pollachi.

Manager's Notice.
Subsctibers and Members whose subscri

kindly requested to remit their subscript
“at the latest.

ption expires by December 1935, are
ion before the first week of Febrgary

WANTED MARKET GARDENER.

Tamil Speaking Christian. Must be capable of opening up a garden
and teaching young men. State salary required to George F. Champion,
VALAVANTHINADU, Namakal . Taluk. :

ADDITIONS TO THE LIBRARY, DECEMBER 1935.

A. Books.

1. Structure and Composition of Foods, Vo', 2--Vegetables, Legumes and
Fruits, Winton A. L. & Winton K. B. 2. One Hundred Years of the Royal Jersey
Agricultural and Horticultural Society, 1833—1933. Shspard H.G. 3. A.natomy
of Animal Types for Students of Zoology. Briggs E. A. 4. 'Manu.a! of Air seaso-
ning of Indian Timbers. Kapur S. N. 5. A Manual qf Thesis-Writing. Cole A.H,
& Bigelow K. W. 6. An Outline of Biometric Analysis. Treloar A. E.

B. Reports.

1. Proceedings of the 22nd Indian Science Congress, 1935. 2. A_gricultural
Statistics of India, 1932—33, Vol. II. 3. Report on t.he. Administration of the
Meteorological Department of the Government of India in 1934——3?. 4. Report
on the Opemtions of the Department of Agriculture, Madras lfresfdency for .the
year 1934--35. 5. Annual Report of the Experimental Farms in B"xhar and Orissa
1933—34. 6. Report on the Working of the Department of Agriculture of the

. Central Provinces for the year ending 31st March 1935. 7. Central Provinces and

¢ icultural Department Report on Demonstration Work carried. out in
?:;asro:tgl::n Circle topgether with Reports on the Seed' and Demonstration and
Cattle Breeding Farms of the Circle for the year ending the 31st March 1935.
8. & 9. Annual Reports of the Agricultural Depa.rtment' of. Bengal, Parts I and 11,
1933—34. 10. Biochemical and Allied Research in In.dna in 1934. 11, Annual
Report of the Royal Botanic Garden and the Gardens in Ca!cutta and of the Lloyad
Botanic Garden, Darjeeling for 1934—35. 12. Burma Agrxcultu}'al De;?artment
Annua) Report for 1935 13, Lalgudi Sivagnanam Co-operat.we A}gncu\turgl
Society Limited 10th Annual Report, 1934—35. 14. The Farmer's Guide to Agri-
cultural Research in 1934. 15. S.S.and F. M.'S. Agt‘-lcultural Department Mala-
yan Agricultural Statistics, 1934. 16. St. Lucia Agricultural Departm?nf Ann}ml
Report, 1934. 17. Trinidad and Tobugo Agricultural Department Administration
Report of the Dircctor of Agriculture for 1934.

C. Memoirs, Bulletins, etc.

18. Some Aspects of Heading Back and Topworking Fruit Trees. 19. Sfxfe
Guarding Fruit Trees {rom heat, cold and wind. 20. Some mefhods of preserving
and utilising fruits. U. F. Agri. Dept. Buldl. Nos.. 15,16 & 17 (Frmf Ssr:) ) 21, The
Inheritance of Fuzz and Lintlessness and Associated Characters in Asiatic Cottom?.
Trirsdad Cotton Rescarch Station Mcmoirs, Ser. A, Genetic§ No.72. 22. The Caulti-
vation of Citrus in Jamaica. 23. Maturity Tests for Citrus—A Report on Labo-
ratory Data, Jamaica Science and Agri. Department, Bull. -Nos.. 3 & 5(N.S) 24. The
Apple-Growing Soils of Tasmania., Part [—A Gener.al I'nvestxgntnonAof the SOIIS 3
Part [I—A Soil Sarvey of part of the Hunnville D;strl‘ct. ] Australia Council f{)r
Sci. & Indust, Res. Bull. No. 92. 25. Preliminary lnvestlgn.tlons on the Phosphorfc
Acid Supply in the Soils of the Bahtim Permanent Experiments, 26. Ph‘osphnnc
Fertilisers: Comparative Trials on Immediate and Residual Effects. Cairo Royal
Agricultural Socicty, Chemical Section Bullctin Nos. 20 am{ 21. 27. The Export of
South African Deciduous Fruit 1880—-1930. 23. A Review of the Black S.tem Rust
(Puccinia graminis Pers.) Situation. 29. A Genetic Study: of the Inheritance of
the Various Characters in Certain Avena Hybrid_s. U.S. Africa Agricultural De-
partment, Sci. Bull. Nos. 135, 138 & 140. 30. Cotton and Cotton Seed: U. S. Agri,
Dept. Misc. Pub. No. 203, 31. Cotton Production in North-Eflst Braz:l. U._ S. Agri.
Bur. Agri. Econ. F. S. 64, 1935. 32. Potash in Massachussetts Soils Its Availability
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for Crops. Massachussets Agri. Deptt. Bull. No. 324, 1935, 33. Certain Rarer Ele-
ments in Soils and Fertilizers, and the Role in Plant Growth. Corneus Agri. Baxp,
Sin. Memoir No. 174, 1935. 34, A Drawbar Dynamometer and its Use in Soil Tijj].
age Experiments. Missouys A. E. 8., Res. Bull. No. 226. 35. The Rational Use of

83,7934. 36. Comparative Data for Three Coastal Plain Soils for Soil Characte-
ristics and Plant Growth. 37, Tolerance of Cabbage Seed}i
Dips for the Control of Aphids and Cabbage Worms. Virginia Truck Exp. Stn. Rull.
Nos. 84, 1934 & 86, 1935. 38. Some Factors Affecting the Influence of Soybeans,
Oats, and Other Crops on the Succeeding Crop. West Virginia Agri Exp. Stn. Buii,
No. 265, 1935. 39. Cost of Marketing Agricultural Products Along the Nanking-

. Shanghai-Hangchow Railway-Rice, Cotton, Silk, and Silkworm Cocoons, China
National Agri, Res, Bureau, Special Publication, No. 9, 1925. 4q, Certain Aspects of
Investigations on Black-end Disease of Bananas in Australia.
Jor Sci. and Indust. Ras. Pamphlet No. 58. 41. Administered Pr
Price. 42. What Countries Shall Supply the World with its Co
Dept., Agri, Adj. Adan. Nos. G-17, G-49, 1935,

Australia Council
ice and Market
tton, U.s. Agri.

Name,

District.
Present address,
Present occupation, if any,
Whether willing to have |
Any other information,

N -

SN oW

ands on lease, if so in what District.

N. B.—The replies may be sent as early s possip]e,

C.S. Krishnaswami.
Sccrutary, M. A S U,

——

JL

St A‘r)
\JM,Q”} VIQ

nN 24 -Qg»)



The Madras Agricultural Students’ Union.

PATRONS

V. Arumugam Pillai, Sundaikamuthur, Coimbatore District.

Dewan Bahadur C. Arunachala Mudaliar, Zamindar of Chunampet, Chingleput
Lodd Govindoss, Madras. [District,
Khan Bahadur Haji Abdulla Haji Kasim Sahib Bahadur, Udipi, S. Kanara District.
A. M. Kalinga Rayar, Kumara Zamindar of Uttukuli, Coimbatore District.

Raja Sree Krishnachandra Gajapati Narayana Deo Garu, Raja of Parlakimidi,

Ganjam District.

Raja Sri Madana Mohana Simha Deo Garu, Zamindar of Dharakota.
V. Madhava Rajah, Kollengode, Malabar District.

Sir A, P. Patro, Berhampore.

Dewan Bahadur T. A. Ramalingam Chettiar, Coimbatore.

Sir C. P. Ramaswami Ayyar, Madras.

Dewan Bahadur C. S. Rathnasabapathi Mudaliar, Coimbatore.

M. Sambandam Mudaliar, Coimbatore.

Veerarayan Thirumalpad, Nilambur, Malabar District.

V. C. Vellingiri Gounder, Coimbatore.

Venganad Raja Sir Vasudeva Rajah, Kollengode, Malabar District.
C. V. Venkataramana Ayyangar, Coimbatore,

R. Jeevandas, Varanasi, Parlakimidi.
Allan Caruth Esq., Scotland.

OFFICE BEARERS FOR 1935—'36.

N

COUNCIL (13)

President.
Resident Vice President.
Editor.
Secretary.
Mofussil Vice Prasidents.

Mr. K. Gopalakrishnaraju.
Mr. K. Unnikrishna Menon.
Mr. G. Jogiraju.

Mofussil Membars,
Mr. K. T. Alwa.
Mr. C. V. Saravayya.
Mr. C. Ramaswami.
Mr. K. S. Ramanna Rai,

Resident Members.

Rao Sahib Dr. T. V., Ramakrishna lyer.

Mr. V. Muthuswami Iyer.
.. Mr. T. V. Rajagapalachari,
Mr. P. M. Sayed, (Student).

¥

Mr. R. C. Broadfoot, President Ex-Officio.

Mr. S. Sundararaman, Resident Vice President.

Mr. K. Ramiah, Editor, Madras Agricultural Journal.
Mr. . S. Krishnaswami, Secretary.

MANAGING COMMITTEE (9)

Resident Vice President.

Secretary.

Editor.

Mr. M. A, Sankara lyer, Treasurer.

Mr. S. M. Kalyanaraman, Manager.

Mr. K. Krishnamurti Ruo.

Mr. M. U, Vellodi,

Mr. S. V. Doraiswami.

Mr. H. Krishnakumar {Student).
EDITORIAL BOARD (7)

Editor.

Secretary,

Manager.

Mr. M. R, Balakrishnan.

Mr. S, R. Srinivasan,

Mr. K. Raghavachari.

Mr. Raghothama Reddy (Student).
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MEMBERS, SUBSCRIBERS |

AND
WELL WISHERS!!!

THE MADRAS
AGRICULTURAL STUDENTS’
UNION
SEEKS YOUR ACTIVE HELP
AND
CO-OFERATION IN CELEBRATING
THE DIAMOND JUBILEE OF

 AGRICULTURAL EDUCATION N
S. INDIA
&
THE SILVER JUBILEE OF
THE M. A. S. UNION.

JULY 1 936

Whes asswering our J rlisers, plense mention ‘ THE MADRA AGPICULTURAL . JOURNAL"®

Editor KRmhM’i DpAg - (Cantab) L. Ag.
rr tdtThSh]I s, Palghat,
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