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Whether, in ancient India, the realisation of this trath
was the product of the powers of intuition possessed by the

Seers of old or merely the -discovery of men gifted with -

vision to peer into the realms of the invisible or whether it
is only the outcome of the cumulative experience of genera-
tions of cultivators, it is not possible to make any statement,
We can, however, say that the above story .proclaims in
an eloguent manner though allegorically, a truth' which
twentieth century science -has confirmed by experiment,
The experiments in Madras have shown that plants, like
animals are not at their best, nor will their seed attain the
fullest “reproductive quality” unless they have in addition
to the mineral constituents, certain organic substances
known as “auximones”—substances closely akin to “vita-
mins”. These contribute to the maintenance of the normal
metabolism of plants even if they are not conceded to be
essential or indispensable, as vitamins are to animals. The
auximones are, to use an expression that is not held in
dispute by any section of scientific men, stimulating factors
which besides enabling the plant to build up from the sim-

ple ingredients derived from the soil those organic complexes

required for food by men and animals, also help the plant
to elaborate the vitamins, which serve as accessory food
factors for the animal organism. These auximones, or
stimulating factors are produced in the soil by various
forms of decaying organic matter, of which the best and
least expensive is undoubtedly Farm Yard Manure which

forms a secondary product in the feeding and maintenance

of farm animals. The experiments have further proved
that the better nutrition of the plant is reflected in the
better nutrition of the animals, for it has been shown that
while grain manured with farm yard manure proved quite
a good normal food, the grain from the plot manured ‘with
artificials failed to provide for the normal growth of ami-
mals and that in this respect it was as bad as and in some

cases even worse than, the grain produced on the plot -

which received no manure at all for some years in sucoes-
sion.

Thus, if we neglect the use of organic manures, as
typified by farm yard manure, there is no doubt we shall
be reducing the cropping pbwer of the seed, so that our
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- future crops will get progressively worse and worse, and we
_shall also be producing a food for our people that would be

lacking in nufritive value and consequently have a
deleterious effect upon the future generations of the race,
resulting in the production of a devitalised population.

No wonder, then, that farm yard manure is considered
to be the abode of prosperity.

While dealing with this subject, we cannot but refer
to a paper contributed by Mr. G. R. HILsoN, to the
Symposium on Cotton held during the Agricultural Con-
ference in July last. His paper is pulished in extenso
elsewhere in this issue and deserves careful study. It marks
& departure from the usual method of treatment of sectional
work and aims at putting up a generalised scheme whereby
the research work of the Cotton Section as of all the
research sections in general would fit into the work of the
department as a whole and conduce to the amelioration of
the condition of the ryot in all ways. In this scheme
Mr. Hilson specially refers to the several benefits derived
from farm yard wmanure, laying stress on the importance of
building up its quality, by the free use of litter and by the
necessary care in its manufacture and storage. He draws

' attention to various defects in the usual procedure of the

average cultivator, such as the maintenace of stock kept in
excess of the available supply of fodder, the burning of the
refuse fodder as fuel and allowing the liquid portion of the
excrets to run to waste.

Mr. Hilson, then defines, in no unmistakable terms,
the problem before the Agricultural Department to be that
of helping the cultivator, to produce in the best and most
economical way as much fodder as will enable him to feed
his working animals and a few breeding stock properly,
and also provide sufficient litter for bedding. He then
disousses the methods of attacking the problem and outlines
& well defined scheme, based on figures carefully worked
out, which aims at the building up of soil fertility and
inoreased production, and at the production of better quality
animals, and at the general improvements of the ryot and
his farmstead. Lo o
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1t may possibly be said that no new informafion hag

been given about farm yard manure, but we mush admit
that the crucial importange of farny yard manure is sprely
depicted in an original way and the scheme presenfed by
Mr. Hilson is undoubtedly the result of wery careful $hopghé
and planning and urges the need of a new angle of vision
for manurial problems. Some may bz inclingd to dismiss
it a8 too idealistic or impracticable, but, though we have to
admit that it is rather difficult up-hill work, we contend it
is not at all impossible. True, he has the Tinnevelly tract
in view when he elaborates the scheme; but this ean easily
be modified to suit other tracts as well. 'To our mind, the
chief attraction and the main feature of tke scheme lies ip
the fact that it aims at the all-round improvement of the
ryot and his possessions.

Symposium on Cotton.—The praisewothy innovation of
the previous year in arranging for a symposium on paddy
was followed this year at this year’s Agricultural confer-
ence by holding a similar one on Cotton. The Cotton
Specialist, the Agricultural Chemist, the Entomologist and
the Mycologist were invited to contribute papers. In
addition the Assistant Cotton Specialist, Koilpatti and his
assistant contributed two papers so that there were six
papers on cotton altogether.

Mr. Hilson, the Cotton Specialist, in explaining bhow
the work of the cotton section wonld fit into the scheme of
the work of the whole department emphasised the im-
portance of cattle manure in South Indian agrieulture.
Rao Bahadur Mr. B. Viswanath, the Government Agri-
cultural Chemist, discussed the chemistry of the nghrition
of the cotton plant and its bearing on the manuri% of
cotton, Rao Sahib Mr. Y, Ramachapdra Rao, the Hnto-
mologist, gave an accountof the present position of the
Entomological section of the Institute in regard to the
control of the major pest on cotton in South India. He
made a clear analysis of the different kinds of pests attack-
ing the different parts of the cotton plant at different Atages
- of it growth, discussed the different control megsures
geb forth a plea for a greater combination of the En@mmlor
gist, the Agriculturist and the Chemigt in effscting the
control of cotton pests. Mr. Sundararaman, the Myoologish,
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i discusging the fungoid diseases of the cotton plans in the.
Madras Presidency expressed the view that the cotton crop
18 not a8 wuch snbject to disease as the other erops and
enumerated the causes that had contributed to this com-
parative freedom. The climatic conditions, the system of
rotation, the interval between two crops of cotton, the
practice of uprooting the cotton plants apd burning them,
the existence of several species and varieties of cotton
having a wide range of variation in their susceptibility to
various diseases and the discontinous geographical distribu-
tion of the cotton tracts in the Presidency weve stated o be
some of the chief factors that contribute to the comparative
freedom from disease enjoyed by the cotton crop.

Mr. V. Ramanathan, Assistant Cotton Specialist
submitted to the conference an interesting paper on the
relationship between rainfall and Karunganni cotton yields.
Bo far as we are aware, thisis the flrst tirpe any attempt
at oorrelating crop yields with rainfall has been made in
Madras and we hope that in future years this important
fieldof investigation will be continued.

Mr. C. Jagannatha Rao, assistant to the Cotton
Specialist, in a paper entitled “Where is money in Cotton”
described the scientific aspects of the work of the cotton
breeder and how it is of benefit tp the ryof.

The first four papers appear elsewhere in this issue and
owing to want of spage, we had to reserve the vemaining
two for a subsequent issne.

The advantages of symposiums and discussions cannot
bs overrated. Suoch discussions enable scientific workers to

" take stock of the situation and to lock at any prablem from

every point of view. They also serve another ugetul pur-
poss; for, thereby the attention of the public is fooussed on
the nature and extent of work done on any particular orop
and the part which each worker is ‘taking towards the
advancement of agrioulture. We hope the .symposium
{dea will be eontinued in future years also.

—— ——— —
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Cotton Research Work and its relation to the
work of the Agricultural Department.
By
G. R. Hiwgon, B. So,,

Cotton Specialist.

[{Paper contributed to the Symposium on cotton

Madras Agricultural Students’ Union,
July 1929).

arranged by the
for its conference in

I have been asked to contribute one of a series of
papers whose purpose is to make known the activities of the

department in regard to cotton, From whatever point it
is viewed, whether from tha of the Agronomist, Bacteriolo-
gist, Chemist, Eatomologist, Myec

ologist or Plant Breeder
the subject is capable of treatment from four aspeots.
The acnal work being done.

2." The methodg adopted in carrying out the work.

3. The results achieved,

4. The practical application of the results,

Items 1, 2_a.nd 8 have, s0 far ag the 6o
concerned, received g fair 8

hare of attenti
conferences, Moreover thg
the opportunity of visiting
latest information o

the cotton section will find the
interesting manner

n these three items presented in & more
than i8 possible here, I am therefore

Briefly the function of the agricultural depa i
the Promotion of good farming. By the &:ﬁmﬁn;oolg
Arming ” I mean al guch Practices as aid the cultivator to
obtain good crops from his lang in the mogt économical man-
ner possible, nog merely for a ghort time, but continuously,
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ig poi it is important
elaborate thiz point further, as it is impc

h h&eghxggld be clearly understood. Our functxfond_&s nog
o I‘ the testing of new varieties and strains of di ere}x)n
orop yt;he comparison of the immediate return %i:'e‘il yf
gli'g‘gg;mt mauures and the Qiscovgry o_ft nﬁwb ;?ebyo iise?f

ivati ch of these is good in itse

gulm;a(.)t:ox:). faf.inougb. We must be prepared wheﬁ wlz;

om encge to advertise our results to show how theg 8 Ioua’1
gommmbined with one another and worked into the ggnt
s;s::m of agriculture in ]ordex; to proguggea. ;Egrri‘r;a. et
i d not merely a temporar .
;?&szgﬁ%?qauistion seen from the point of view of cotton
that I propose to disouss.

i iculture
1l established system of agricu .
' ohh: anev(:.g:ngve?ethe greater part of this premdenp);
. ; thr:greatest barriers to good farming that ca; exlze
9“51:2 failure.to produce annually a reasonably adequa
zl;lpply of good well-made cattle manure.

which
\ ient features of well made cattle manure
'fu'let:gsetn to the oultivatore of this presldenoyham}
”gigh ll:;ve been well tested or concerning the truth o
:hioh evidence is accumulated are:—

i the soil ie,, it makes the
improves the texture of , i6
soil ela;sie?to \sork and more permeable to moisture.

9. It improves the capacity of the soil for retaining
the m(.)isture and certain plant foods.

8. It improves the yield of crops.

i i ity of cereal
tly improves the feeding quality »
orops4{;rognagﬁal?:d {o which it bas been applied.

| ts the sced of & orop grown on
- 5, It apparently affec the sc O s thin
{ to which i applied, in such a s th
land ti'o‘wmo?v;td};:ilggznin&pa he'a.lhhier and more vxgorr::;
“i?ug::ea::z is the oase with seed from a crop gro
se

_without the aid of cattle-manure.

i st lied to

. g, it apparently must bq app 0

th l& d }fn a::it:?;:t&a;eréaulm from the gpphoatwn of arti
ﬁo(i,arx.;mnufe is to be obtained.
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It i8 therefore clear that the correct handling .of cattle-
manure lies ab the very foundation of good farming.

In this Presidency, speaking generally, the amount of
cattlemanure available is well below requirements and ite
quality is of the poorest. 1f, therefore, the cultivators, as
a body, could be persuaded to take steps to remedy these
two defects in their cattlemanure supply, a long stride would
have been taken towards making agriculture a mora profit~
able industry than it is at present. I have used the word
“persuaded”’ advisedly. 'There are very few cultivators:
who are 8o careful and so efficient in the preparation of
their cattle-manure that they could not make some alteration.
in procedure with advantage and of the others there is
none who possesses cattle who could not do something to
improve their position. Fortunately in this ocase the pro-
cedare to be adopted in improving the puality of the
the manure le
marked contrast to the position found in the éase of drops,
where efforts to improve quality usually automatically
bring in their train a reduction in yield. That i does lie
within the power of every cultivator who keeps cattle to
improve his supply of cattle manure both in quantity and
quality will become apparent from & consideration of the
details of the process of manufacture of good cattlesmanure.

In the manofacture of cattle-manure of good
three ingredients are needed, (a) dung (b) urine (c) litter.
ion whi when these three ingredients
are brought together under the right conditions may be
briefly described in thig way. Bactetia and fungi of which
large nuwbers are presentin the dung and in the litter
draw upon the nitrogenous compounds supplied i the
urine for their development.

In 5o doing they cntge (he'
nitrogen to pass through certaj

n changes with the result
that from being present in a form in which it might readily
be lost, it takes on a more stable form. Tncidentally the
woody matter of the dung and the litter, which goes to
form humus in the soil on which the ben

cattle-manure largely depend, is brought in
conditions whieh renders it essy of incorporation in the soil,

Ir the presence of o sufficient quantity of litter the logs off
nitrogen is small,

ads to an inerease in quantify. -This is in

dality,

eficial effects of
to a mehanical

With insufficient litter the Hitrogersof.

el
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the urine escapes in the form of ammonia, as ocan be

; i smell. The best method of
rondls. re%(;gbfll:eriagzrehbiz to_house the cattle in a stal%
pr.epa,rull]g d floor. allowing each animal a fair amouns o
b Yok a;' movement so that it does not always urinate 1n
freedcl)mﬁ?le game spot. On the floor of this stall gttgr
:ﬁ:ﬁtl‘dy be spread and each day 1(:1he dfl;%ggmli; e:h%‘flllithe:

itter and a ¢
aoatt?yeeél ;o‘;'ent!geog;;h?: ’ J;ttfie on. If the litter is ver]y
tsi?'[;p; sprinkling of water ghould be dgl_vt'lent hzt s::{.lervaA :
; layer of litter is_spread In

ll:f;:z‘:' ?f sxllz?:ter S{ntervals aor:;r%mgr :gn i;l;eeglzgo s:d ) gezlh]];

e »
v sm“':l}xle 33}:‘m?1‘t?;%uib should stay until required
iy w‘i‘hhﬁ gra:nhed that the cultivator possesses Gattle,
o ly of the two of the ingredients is a.s.surgd. All he
iy dsupg) Z sufficient quantity of litter to aid him in the co?-
secvati of the valuable nitrogen of the urine a.ugl to aupply
ooy n atter for the formation of humus. If is precisely
:vtogt?iz pl(l)linb that the root of the trouble becomes evident.

‘ Itivator, the man with a pair of work-
i b?ll!‘llg:l;e;aﬁ)ewcg:ht‘::oand a she beﬁalq is ugua.)ly insuffi-
o tly provided with fodder to feed all his animals proper-
by g‘u[;tber he is usually of the opinion that he cagmot
'ly. d to purchase fuel. The procedure he follows is ¢ erle-
aftor h‘o pHe feeds his fodder first to his work cattle.
at b, leave he passes on to his cows or buffaloes and
hi oy f.heyl fase he uses a8 fuel. In‘ a.ddlb_lon he usnally
e :l:ampt to oollect the urine his animals exorete.
mak.esgaow:ver usually more careful of th_e dung! which l::
E:l;:tc: daily and consigus t.oFth: hezg'ymthzh‘;c:ll;?ed&?m
i - Fortuna .
hisié;?; Tnda:gersezizp;ﬁ%rs little change _before it finds its
qu :
and. :
wq’;oh:ﬁn]'owdure guffers from three grave defeots. -

(a) The number of stook kep is greater than the

supply of fodder warrants.

a efuse fodder is burnt. ‘
2:)) "I]‘?}};: lli'quid portion of the excreta 18 allowed to run
) waste. : . ) ‘ .
” ‘Consider these three points in turn.
2
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(8) 'The usual argument offered in support of this
position is that the animals which are in excess of the
number required for work are kept for their manure. Were
it the case that the liquid and solid excreta of these animals
were used in rotting down quantities of litter this argument
would carry some weight,  As this is not the case the
practice is indefensible. In the first place the quantity of
manure obtained does not depend soely on the number of
cattle kept. Tt depends also on the quantity of fodder-fe@.
For example, suppose the amount of fodder on hand is
sufficient to allow of four animals being fed at the rate of
16 1b. of fodder per head per day. If six animals ‘are

kept the quantity of fodder fed daily to each animal will

have to be reduced to 10 1b. if the supply is to last an equal
length of time. ‘Che amon

nt of manure produced in each
case is the same,

Becondly animals which are ke
of semi-starvation are (a) of low val
which are of low value (¢) do not breed regularly (d) when
in milk do not produce sufficient milk to feed the calf and
supply a reasonable surplus for household use (e) are more
liable to succumb to diseage if attacked than animals pro-
perly fed. They are therefore legs profitable to keep than
animals which can be fed properly. Here it may be re.

ng that as in the case of cattle manure. the
0od cow’s milk produced is g long way below
- Fortunately the steps

taken to remove the
n be made to serve in removing the other,

pt in & continuous state
ue, (b) prodace progeny

quantity of g
requirements
one defect ca

(b) Here we come into contact with the fuel question.
uel is an absolute Decessity. When the inability to
purchase fuel is not reg)

b .
fodder. urn refuse

» it is false economy to
efuse fodder used i

Weight for weight r

difficulty is for
collect green leaf from w

a8 litter, or to grow so

(c) 'There is no justification for thig Practice. Under the
Worst cond!tlons 15 18 possible to nge earth as absorbant of
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. .
the urine. This is not a8 good as using litter bub it i
e urine. Tl ;
better than using nothing.

It is clevar‘then that if the °ﬁ¥?v§:°;lf:t ﬁgallz?p;:t:lz
o ure in quallty increasi i

his SUPPlytoffcaﬁ;itge flgg‘ger cattle ratio, by 1nor ??%gie:;::
Supiy of foder ox s e ot f s
sup . must also adop squab
or by %qlnga&?gh&ige]itter and must arrange for :;n ;%tig};‘a‘hg
down ‘? ]qt,ter for this purpose. The Poslggn as will allow
supply of litt the production of as much fo der few breeding
should a,m?1 18 operly his working animals and a fe If he can
him to feed pr pvide gufficient litter for bedding. leaf from
stOOk-and, to pt’Ol of litter by collecting green ive at this
eke 0“? blgssc‘)]l? %; producing it himself he will arr

te lan
Z'Jvoa;tion go much the sooner.

' fermining the best
Thi the problem of Qe i e best
oot hpr?bilsrgn the lGu]EiV&tOI' to arrive ab ht};l's hpo:;t;gg 1111:
tn)]ye?:: t?tfxe r(;gsh important of t.It;e. p;(;l;}aegl): o\;v b(laci’ng confront
i t. It1s I
31? " &tgl;l%‘::gu;:éi?:g:i;t.mgﬁhe lines of direct attack may be
ec -
cll:ssiﬁed as follows :(—

i nure iteelf, e. g,
ncerned with the ma‘ o &
- 'g&o:;s g? manufacture, use of green leaf as li
Elt‘:lpzzr?ir a8 an absorbant eto. ,

Those concerned with the cattle ?hemzelszzin% gé
?' L 0? oor stock by using 8 bull (})) £o0 fitable ones.
grading up ol %ing unprofitable anials by pro
gr&d\l&“y replaclii

3 Those concerned with the fodgl;a;d (::'0(?f e-o ﬁiii;l::ig
.4 - iotios, better me. . .
ot e o Ve D v,

including

better methods of manuring and so on.

inn of indiret aback wre moeees e
rop E;::Bialist who deals w]ith :,S:O%fwa means of indirec-

o N 101 sonrce

8 fodder cr:gel Bp:ogi):fx?.m’l‘aking Cotton as an example,

the ﬁl]:ngf work being oarried on are :
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1. The testing of varieties.
9. The production and testing of new varieties.

3. Investigation of better methods of cultivation,
time of sowing, spacing, devising and trial of implements to
reduce cost of cultivation etc.

4. Tnvestigation of the best methed of manuring. -

5. Investigation of the best method of irrigating and
of the optimum amount of water to be given,

All these lines of work -are directed to one end and

to one end only, viz., the improvement of the return per.

acre which the cultivator can obtain from his cotton orop.
The uses to whtch this iniprovement, when obtained, may
be put are of course various. But as anw=id to the solution
of the problem we have outlined this improvement would be
most properly used as a lever to induce the cultivator (1) to

urchase fuel and so set free litter and dung for the manu~
facture of good cattle manure or (2) to reduce his area
under cotton and replace it by a fodder producing orop
with the object of improving his fodder supply or (8) both.

* At first then a reduction in the area under cotton as g
result of an improvement in the return obtained from “the
crop, provided that it were accompanied by an increase’ in
the area under fodder erops, in the appearance of the caftle
abd an increased production .of cattle manure would be

viewed with satisfaction, 'The increased production of
cattle manure would if rightly used resul in an inéreased

return from all crops and in the end were it found the most
profitable course to take a return to the original area under
cotton would be possible.

As a concrete case take a holding of 20 acres in the
black soils area af Tinnevelly, oropped with eotton and
oereals in rotation, the cereals consisting of cumbu and
fodder cholam in equal proportion alternating-with one
another. For such a holding one pair of bullooks is: ail
~ that is necessary for cultivation purpoges. g
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Fodder eholum will yield one ton of hay per acre i.e.
5 tons in all. Cumbu, apart from grain willy ypieldi ton%i
straw per acre orsay 4 tonsin all. 5 tons of hay will
give 43 tons of consumable fodder and  ton of waste useful
ag litter.  The whole of the oumbu is best used as littor.
This amount of hay, 4} tons, is just sufficient to feed one
pair of animals properly. The same amount of straw will
provide litter for two paits of animals. 2% tons of litter
plus 42 tons of fodder consumed will give under loose box
conditions 20 cartloads of good cattle-manure. A cartload is
taken as 800 Ib. This is sufficient for an application of 4 cart
loads per acre to one quarter of the holding. If all the
litter 18 used 28 cartloads of manure will be obtained,
sufficient for 7 acres at the same rate of application. If

. another ‘4% tons of fodder could be produced another pair

of animals could be kept and the amount of cattle manure
produced ocould be raised to 40 cartloads, and one half of
the holding could be manured every year. Under the
climatio conditions which prevail over the greater part of
this presidency an application of 5 cart loads of well made
OTganiC manure per acre every other year i8 reasonably
ia';lt;ggate and is llg){etter. I;hal;a double the quantity applied once
r years. How is this extrs 4
ot odues 3} tons of hayto be

The procedure to be followed may be varied to suit
the temperament and financial position of the cultivator
oonoerned. -.

The first step is to persuade him to convert all hig
straw aud waste fodder into good manure by using it as
litter. He will thus produce 28 cart loads of good manure.
He must in addition be persuaded to compost &ll his cdtton
stalks; This will give him a further 12 cartloads of good
organic wanure. He is now in a position to manure the
whole of his cereal crop at the rate of 4 cart loads of manure
per acre.

At the end of the first cropping season in which this
quantity of mamure is used, the yields of the cereal orops
will have risen, eumbu grain by 10 per cent straw by 15 per
oent and cholum hay by*<5 per cent. -He will thus obtain

Bp 4 per acre more- from* his gumbu grain, 43 tons of
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cumibu straw and 6% tons of cholum hay. Of this ke will
consume all of the straw and 5 tons of hay, leaving 13 tons
of hay in reserve. :

For the second season the same manuring will- be

given to the other half of the holding and a like result will
be obtained. But.as this cotton I8 nOW growing on an
area which we manured throughout for the previous orop
he will get a 10 per cent increase from thig Crop, equivalent
$o about Rs. 50 for the whole gotton area. He is now Rs. 20

Rs. 20 plus (1% plue 13) tons of hay to
the good and if he

80 desires is in a position to add one
more animal to his stock of cattle.

For the 3rd séason he is now manuring land which hag

been manurned once already. He may therefore expect g
further increase of 5 per ¢ i

_ ent of cumbu grain, 5 per cent
cumbu straw and i0 per ce

nt cholum hay. Also as hig cotton
is growing on land manuredin the previous se

b he wi er supply of 94 tons of cholum

hay. ‘I‘hxs. with 2% tong surplus from the previous yeap

will.give hini af the end of 3 years & supply of 11 tong of
8y. He is now defi

definitely in & position tq feed more stock
and can add & pair of COWS to

. is number to provide with
milk and young stock for sale. At the end of snother yegy
with his extra stock hig supply of

manure will have pig

to 60 cart-loads, a reagonably adequate quantity, 'eé
| After three cycles of rotation from the seventh ear
say he nay expect that his yield of cumbu grain and stz'aw
will bave increased by 25 per cent his yield of 'cholnm'.hay by
50per cent and his coliton. by 25 per cent. He will now be in
& position to use artificial manureg to advantage, Ap

233-e

i ide plus 1 cwt. of
icati 2 cwt. of caleium cyanami
apphcahot: :fzre increases the yield of cuinbu bg% 50 Tpﬁr (:;1;2
Super pe: and straw and costs about Rs.20. The oot
b? t;sll])egl;;[:)ure is recovered in the mc;iase of gbr:u;.sed e
i thing: can .
i w costs nothing: 1
mcrelase 0: tlfsr:upply of litter and so increase tile ql‘lant::‘i
?)lf]pﬁls.fgt?e obtained, or a.lterna.i;lveb:1 13he'j ggmwx; 3<7nop gan
g and manured in thi .

bg ;‘egluzggpmczn?erekepn at the same area and the cotton
2r:pucan be restored to its original area.

: ity
iati rocedure I have outlined can easi
. Vani?o?,shonlt%zge I think said sufficient to xndlcatg
be thm;lg. k(;haut the work of the cotton section can be ;si
how I & ;;I]l;e general level of agricultural pracbxlce an bg
ﬁ,f:;fe the work of the department as & whole viz.,
promote good farming.
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The Manurigg of Cotton.

B. Viswa NATH, F. 1.0,
Government Agricultural Chemist.

[Paper contributed to the gymposium on ocotton arranged by the
Madras Agricultural Students’ Union, for its Conference in
July 1929].

'The growth of cotton, as in the case of every other
crop depends on the maintenance of the correck balance in
the three agents, constituting the system, goil——soil eolution
—plant.

It is the business of the Agricultural Chemist to study
the several factors that contribute to the harmonieus work-
ing of this system, ascertain how the one influences the
other and to devise ways and means of correcting any
abnormality and finaily reduce his findings to a simple
formuls so that the cultivator can profitably work it with
the means at his disposal.

He has to study the constitution and composition of
the soil, the likes and dislikes and the whims and fancies of
the plant that grows ou the soil, how the nutrition of the
plant and animal is influenced by soil conditions and how
men and animals that live on the produce of the land can
return to the soil a major portion of what they have
taken. 'This, briefly stated, is the function of the Agricul-
taral Chemist and the aim of chemical research as applied
to agriculture. ,

Other conditions, such as cliinate, texture of the soil
and its water relations being satisfactory, the two factors

.. that contribute to inoreased production are (1) the quality

of the seed and (2) manure. The introduction of improved
vazieties of crops will not in itself be sufficient. The fullest
advantage from an improved seed cannot be realised unless
it is aided by liberal and judicious manuring. Isay judicious
manuring, advisedly, because the conception of a manarial
scheme should aim not only ab improving the quality and
the quantity of the resulting crop but it should be capable
of reacting beneficially on the soil, the rotation and the live
stock and finally the general welfare of the farmer. I shall,
gherefore, confine my attention to the subject of manuring
otton.
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With the establishment of Experiment Stations in the -

important cotton tracts of the presidency systematic field
experiments began about the year 1910 but these were,
however, of a diverse nature and of varied conditions- The
results of these experiments were, in the light of recent
experience, contradictory and inconclusive in many ocases.
They have, however, added much of value to our knuw-
ledge and indicate certain conclusions.

. The direct application of manures, even of farm yard
nmanure has bad no consistent beneficial effect on eotton and
has even resulted adversely in some instances. This was
especially so in the case of rainfed cotton.

_ We are, thus, not yet in-a position to formulate any
definite schemes of manuring for a given set of conditions
and foretell the result with any degree of accuracy.

With a view to find out the requirements of the cotton
.plant, its chemistry has been under investigatiou for six
years now and covers & wide range. This is neither the
time nor the place for a detailed discussion of these investi-
gations, except by way of making brief references in se far
as they are pertinent to the manuring of cotton.

A field study of the development of the cotton plant
and the distribution of the mineral matter at different
stages of its growth has shown that the production of dry
matter by the plant occurs at an accelerated rate during the
period of growth corresponding to the formation and
maturity of bolls and that this accelerated growth is due
mainly to boll formation and development.

The increasge in the mineral content of the plant keeps
pace with the increase in dry matter and an accelerated rate

18 evident also during boll forming period indicating a

strong pull on the soil constituents. This pull is strongest
on lime.

Nitrogen and potash seem to be most in demand during
the early stages of growth, an acocelerated demand for
phosphorus coming later during the branching and flowe-
ring stages.

'Lime accumulates in the leaves during the stages of
flowering and the formation and development of boll,
making its appearance in the flowers and young bolls. It
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geems to be largely concerned in the formation and matu-
rity of bolls.

The mineral nutrient requirement of the cotton plant
is high and it is interesting to note that lime is absorbed in
the largest quantity. This, perhaps, is why soils with high
lime content are more suitable to cotton.

Seeing that the cotton crop is cultivated for the yield
of kapas and that the plant has a definite partiality for
lime, it being absorbed in lage quantities during the bolling
stage, the formation and development of the boll is also
under study.

In the early stages of boll development, a very rapid
increase in the production of dry matter takes place in the
boll. This coincides with the alternate accumulation of
nitrogen and potash on the one hand and lime, magnesia
and phosphoric acid on the other, the former set of sub-
stances always preceding the latter

The available evidence points to the direction that
nitrogen and potash are utilised first in the development of
the boll and that lime and phosphoric acid are subsequently
used functioning, perhaps, in the condensation of the lower
carbohydrates of the types of simple sugars found in young
bolls, into the series of higher carbohydrates finally resulting
in the form of lint in the matured and burst boll.

Analyses of young bolls, of bolls that burst too early
and too late, as also of bolls burst normally on the plant
and artificially in the laboratory, show that the composition
of the seed, while varying greatly in its early stages attains
a marvellous uniformity when the seed formation is com-
plete. The wide variation in the composition of the
immature seeds and of immature lints and the constancy in
the composition of the mature seed coupled with the
persistent variation in the composition of the mature lint
would point to the direction that the surplas material after
the formation of the seed is conveyed to or through the
lint. The quality and the composition of the lint
appears, therefore, to be determined by the surplus amount
available after seed formation. The general trend of the
experimental evidence is that the quality of the lint can be
ocorrelated with its lime and phosphoric acid contents. Ana-
lyses of lints of different lengths lend support to this view.
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The effect of the different mineral constituents on the
growth of the plant and the yield of kapas was next studiad,
in artificial cum solution cultures. In this study, the
bagal solution was so made as to resemble in composition
and dilution that of the soil solution and the effect of the
different constituents was tested by superimposing on the
basal solution the constituent under test.

Name of solution. Dry matter, Kapas '
Basal 5:75 2.17
do. N 9.28 0.64
do. P 5.88 Bolls shed
do. K 5.83 2.91
do. Ca 5.07 1.16
do. Mg 4,27 0.94
do. Caplus P 6.47 3.97
~do. Mgplus P 5.24 1.00
do. K plus P 4.54 1.06

In the basal solution the growth of crop and the yields
of kapas may be taken as normal. Nitrogen has induced
vegetative growth but depressed the yield of kapas while
phosphate by itself contributed to the shedding of balls.
Lime by iteelf gave less than the normal but the combi-
nation of lime and phosphorous resulted in the largest yield
of kapas. The next largest yield of kapas ocours in. the
solution containing potash.

~ The results of carefully controlled pot oultures with
soil, are more or less, in a line with those of solution
cultures in regard to the normal requirements of the cotton
plant. Under field conditions, however, it is not such
an easy matter to induce the plant to absorb the parti-
cular constituent applied to the soil. For instance,
it was possible in solution cultures to apply lime and
phosphate to the plant with beneficial results. Under
goil conditions the direct application of these constituents
resulted in almost the reverse effect.

An examination of soils apd crop under differently
manured conditions shows that the liberation of the
different manurial constituents to the soil solution ooccurs
in & series of base exchange processes.

4
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Lime can be made available to the plant not by directly
applying it but by the application of nitrogen in the form
of ammonium sulphate or potash. Direct application of
lime results in the withholding of potash to the detriment
of the plant. The availability of phosphatc is assisted by
the application of nitrogen and likewise a sufficient supply
of phosphates helps the use of nitrogen.

It is interesting to note that farm yard manure when
applied to a soil controls the feeding of the plant to the best
advantage as is reflected in the yields and analyses of kapas.

The findings of the Bio-chemical investigation may be
briefly stated thus :—

(1) The physiological balance of the soil solution
in which the cotton-plant grows is of a very delicate
nature and that the plant is easily susceptible to changes
in the equilibrium.

(2) organic matter, especially farm yard manare
assists considerably in the maintenance of this equilibrinm
by holding moisture and by inducing in the soil suitable
bage exchange reactions,

(8) apart from nitrogen and potash, the presence of
lime and phosphoric acid are essential for the development
of boll and the yield of kapas,

. (4) it is preferable to make these mineral nutrients
available by the ordinary base exchange reactions oceurring
in the soil than by direet applications. '

We may now enquire how far this knowledge is cap-
able of being put into practice.

A mature cotton crop is made up approximately, by
weight of:—

Roots - we B
Stem e 04
Le&VeB e 37 .
Bolls, flowers, buds eto. e 34
Total ... 100

—

Lint forms about 7 per cent of the weight of the
whole plant. S



239

The bolls being the important item in a cotton crop,
its manuring may be done to increase their yield in several
ways

(1) The number of bolls may be increased, without at
the same time affecting their average size;

(2) both the size and number of bolls may be incrased;

(3) the size of the bolls and the quantity of lins per
boll may be increased.

Average %shed Yield of Yield

Treatment. bolls per per kapas per
plant. plant. per plant boll,
N 5.3 57 5.5 1.0
N plus K ., 60 44 7.1 1.2
N plus P 7.2 47 6.8 0.94
N plus K plus P 7.5 44 7.2 0.96
K plus P 79 - 40 7.7 097
K 5.0 50 6.4 1.3
P , 5.6 53 6.8 1.2
Farm Yard Manure, 8.6 40 7.7 0.95

Farm yard manure has given the largest number of
bolls and so the largest yield of kapas, but it has not
increased the quantity of kapas per boll.

Potash by itself has given the largest yield per boll
but has given the least number of bolls. Its combination
with nitrogen is not very helpful, but with phosphate it
does very well ocoupying a place next to farm yard
manure,

Phosphate, by itself, has behaved similar to potash.

Combinations of nitrogen, potash and phosphoric acid,

rank third in the order of merit .

It is very probable that a larger number of bolls with
increased content of kappas may be obtained by the
application of artificials on dressings of farm yard manure.
American experience in cotton manuring lends support to
this view. It the manurial history of American cotton we
find that the American farmer has had experiences similar
to our own and he could increase his yields only when
artificial fertilisers were combined with sufficiently large
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quantities of organic matter, either in the shape of farm
yard manure or green manure or cotton seed meal alone
or together. '

Organic matter, exemplified by farm yard manure or
green manure, helps the growth of cotton in holding
supplies of moisture, and so keeping the soil solution suffici-
ently dilute and also in encouraging the smooth running
of base exchange reactions suited to the requirements of the
plant.

Liberal dressings of manures before sowing the crop
are undoubtedly necessary; we have seen, that the largest
intake of nutrients occurs at the time when bolls form and
mature. We have also seen the prominent part which
phosphorig acid and lime play in the maturity of the boll.
Knowing, as we do, that the application of potash liberates
lime, it would be worth while testing how applications of
potash and phosphate in a soluble form just before the
flowering stage would result.

Direct application of artificial fertilisers has not
been very helpful even with irrigated cotton. It is
worse still with rainfed cotton as here, the crop growth is
governed more by moisture conditions in the soil than by
manuring and consequently application of manures will do
more harm than good especially in years of scanty‘and
uneven rainfall. The circumstances warrant investigation
into methods of indirect manuring. A recent experiment,
at Koilpatti by Mr. V. Ramanathan, in which he used.
Ammonium Sulphate or Groundnut cake for a cereal crop
in a oereal-cotton—cereal rotation shows considerable
promise and should be tested on a more extended scale.

From every point of view, our greatest require-
ment 18 organic manure in sufficient quantity and of
good quality. Research work elsewhere and the recens
work of our department has proved beyond doubt the
supremely important part which organic manures play in
our agrioulture. Leaving aside the question of exports—of
oil seeds and the consequent loss to the country of oil cake,
of fish manure and of bone meal—over which we have no
control—we can still think of cattle manure and the com-
posting of vegetable refuse to meet our needs,

Mr. Hilson has laid stress on the necessity of making
farm yard manure of good quality and on the importance
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of litter. I wish to farther emphasise his statement
saying that if litter is used and the manure is allowed $o
ferment properly in the loose-box 8ystem, the total guantity
of the manure as well as the important manurial conati-
tuents are considerably inoreased as will be seen below.

percent increase on account of
loose-box system over heap.

Dry matter .. 62
Nitrogen e we 100
Phosphoric anhydride (P,05) we 70
Potash (K,0)

L1, Y] Ll11] 1&
All these constituents are jn a form in w

hich they
are easily but steadily available to the crop.
There is also experimental evidenge to show that with
& properly made loose-box manure the composition of the
orop, especially of straw is improved in  regard to its
phosphate and potash content, which circumstance is
beneficial to the nutrition of catile.

Straw from beap Straw from

' manure, loose-box manure.
Paddy Straw P,Q, 0'16 023
K0 197 266
Cholam Straw P,0, 010 . 015
K,O 2'24 219
Cumbu Straw P.0, 062 0'84
" K,0 3'q7 330

The use of litter in the manufacture of looge-box
- manure adds to the comfort and cleanliness. That it is go
will be seen on inspecting s properly kept and managed
-box. In addition to thege obvious advantages, it ig
useful in several other ways, |

{1) It increases the bulk of the manure.

{2) 1t renders the mangre wmore porous and i
better able to absorh the valuable urine. hete@re,

; (3) It contributes to the
a

f bumus which plays a ver

production of g large
tion and

3 important au, a;r)munt
. \Tportant part in the abgor
%8¢ exchange reactions in the soil, i

P

4) Ita porosity aud its absorptive . capacity a,sgist.
great(ly"in the fernentation of dung.

) . dung, will be' seen
itter is as important as the d - ich the
That 1?:?56 1of certain recent experiments ml Z:l :;c;'ound
from the rfemoved from & loose-box and in 1tsdp . was pub
dung a2 uivalent in nitrogen to that of the l;mxg manure
nut c‘al"igsegvas compared with complete loose-bo
in.

on a series of crops. Complete Litter, urine, Ground-

loose-box  nut cake,=nitrc;lgen.
manure. of dung and ashes

of dung.
1924 Chitrai cholam F No. 60 A. |
Arocage of ¢ rmu(t;:;i—‘ 1945 1950
Undried straw 10320 11740
1925 Fodder cholam F. .1\.19. 50 60 0o -_
" Average of two repetitions:— ‘
1927 Ragi F. No. 44. _
A”“‘g’ ot ‘emﬁt(:::;— 2342 2311
Undried straw 20485 20377 ..
Fodder cholam (rcsidua.l Oeﬁect). 23614 yissi
Average of 14 repetitions.
1928 Roagi F Ne. 44.. . |
Armge of 14 :epeme:::;— 1678 1700
Straw 13493 14723

‘ i in the
j is an item of great importance in
odsc‘:;{:)txizegf l::.t:r; l;:;;'d manure either with or without the
u . |
1;tervention of apimals. |

i egsary that fodder should be iu‘
I't oy ti}i\i:;:fx?g’ohnggly toymeeh the foqd regnéagme?;:
g‘htmmm?nmsls but also sufficient to provide bedding |

i d straw without
In ord uoe sufficient fodder an ‘ '
gl oy o o aeinod and. that i
. to be one I al b
money Crops, ,ﬁi’ﬁoﬁp&eﬁs idly converting fertilisers met.g
thi&nt&ﬁve In other words, it is the use_of concentrat
oattle .

foriilisers on light dressings of farm yard mapure in the



243

production of cereal and fodder crops. This system is
advantageous in three ways :—

(1) The quantity is increased,

(2) the composition of the crop aud consequently its
food value is enhanced, and

(8) there is the likelihood of residual effects on the
succeeding crop in the rotation.

Here, then, we have a new angle of vision in looking
at the economics of manuring cheap cereal crops like cholam,
cumbu and ragi. In a balanced scheme of manuring it is
not merely the range of profit and loss from the particular
crop that is directly manured that counts, but the effect on
the crops that follow in rotation and on the farmstead as a

whole.

There need be no fear of the production of straw and
fodder in excess of the requirements of the numbers of farm
animals. The excess can always be converted into valusble
manure either by putting it in the loose-box or by ferment-
ing it separately without being fed to animals and convert
it into what is called the * Synthetic Farm Yard Manure

In spite of this, for some time to come, we shall étill be
producing farm yard manure natural or synthetic less than
‘the demand. Consequently, the question arises, which is
better ; to give larger dressings at longer intervals and thus
restrict the application to & limited area in a given year or
give smaller dressings at shorter intervals and thus give
farm yard manure to a more extended area in a given year.

Seeing that very intensive oxidation of organic matter
oceurs in our soils, the latter method is to be preferred. As
an instance in support of this view, we find that in a plot
that has not received any manure for 20 years the amount
of organic matter is found to be 1.98 per cent on the weight
of the soil ; whereas it is only 2.62 per cent on the weight
of the soil in a plot that has received 200 tons of farm yard
manure in 20 years at the rate of 10 tons per annum.

——
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- Qur position as to Cotton Pest
. .Control in South India.

' RA0 SAHIB Y. RAMACHANDRA RAO, M. A. F. E. 8.,
Government Entomologist.

- (Paper contributed to the symposium on cotton, arranged by
the Madras Agricultural Students’ Union for its Conference
in July 1929). :

Introduction:—While the plant Breeder is engaged .in

. ¢volving strains.of Cotton that would give increased yields,

and the Agriculturist:in devising the best methods of tilth
and nurture caloulated to provide for them optimum con-
ditions for growth, the Chemist supplies them with plant
food best suited for producing the maximum yields. But
the cotton plant, like many other crops, is subject to the
attacks of various pests and disesses, which often take a
heavy toll of the orop, so that the labours of the Breeder,
the Chemist and the Agriculturist are liable to be greately
wasted thereby. It is the function of the Entomologist
and the Mycologist to study the various pests and diseases
and devise measures for counterasting their injuring effects
in the most economical and efficient way. It is the pur-
pose of this paper to give a short account of the present

sition of the Entowological Section of this Institute in

ard to the control of the major pests of Cotton in
South India.

3. The Important pests of Cotion:—The list of pests
of cotton so far noted in this province is fairly long, but
fortunately the really serious pests are not many. Some
of them are being mentioned below, grouping them for the
sake of convenience according to the damage caused to the
cotton plant,

Damage to the Seedlings:—Plants as they germinate
may be eaten up and destroyed. In the red soil tracts of the
the Deccan Distriots, the red Hairy Caterpillar is often
responsible for such damage and whole fields may have
to be resown. A ground weevil is known t0 cause similar
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damage in the Tinnevelly District, while surface

rass-
hoppers are often respamsible for a dertain amount et“ such
loss in most districts,

2. Damage to young plants :—Plants are liable to
suffer from defoliation b

y various caterpillars, of which
Cosmophila erosp, and gama arxigua are the -
portant ones. They are also subject to aliack by various
plant lice, such ag Aphids, Jassids and Mealybugs at this
stage. The Spotted bollworm and the Shoot-raller Phyoita
infusella) attack the shoots and bring ahous the affeocts of

topping. This delays boll formation.

8. Damage to Flowers and bolls :wBonw.omm. of
which § different kinds are known to be present in Bomsh

India, appear when flowerg and bolls ave iox:med- The Red
Catton Bug algo makes itg appearance at this stage on the
olls in some seasons,

4. Damage by Stem-borers :—'The Stem weevil is n
serious pest in the southern distriotg of the presidenoy, vis.
Salem, Coimbatore, Madura, Trichinopoly and Tinnevelly,
but i8 not recorded either in Northern Circars or in the
Deccan Districts. In the Ceded Districts S ]
£ossypts the stemborer bettle ig somebimes present in serious
numbers, :

3. Control Mensures :—A study of the hahits and
lifehistories of these Insecta has to precede the consideration
of control measures for then;. Much of this has been done
ght of experience that hag gradually been
accumulating, it is becoming clearer year by year that a

close looal study of partigular pasis ia . peqessaxy in order
that practicable

remedies may be dovised. Far, insects
bave been known to exhibit 8 great deal of variation in
their habits in reaction to diffe

' rent euvironmental copdi-
npns.

. Unfortunately, however, the work of the Emtomotogist
 commonly identified with the yae of sprayers, Rvery
1ll that plants gre subject to is expeoted to be cured by the

Irect administration of gome ** medicine.” ‘While direat
frontal attack

_ i8 certainly both effeatiye and profitable in
Particular cases, there are conditiong where such matheds

246

the oase of crops
. icable nor useful. In .
wrg neither pmzt;?‘::s?ve soale like cotton, Bpraymgt’i::&z
cultivated on an der present conditions neither pr? i
i a{ﬁnw!gi&;i;ﬁl{ and a remedy i3 no remedy unless
on K gl
21?0 :(:x economic possibility. :de-issues for
times spraying in_bulk presents 810fe s kind
. Some i:a.d not bargained- An mst.anoz sting expiri-
e xperienced 4o years " schopper pest of Oholata in
was experi Deccan Grasshop were
ments against the DJooc but few of the hoppers
istrict. While b Calcium arsenate
Bellary Distric { Paris Green and Ca §
aﬁ:it bfet?ﬁa? ibgo 0specimens of !;h&ji Soef;?;g?mgﬁg:ﬁ
used, mOre PDAL 2 small area under
were found i%adb;?dthiz a potent factor in theb:ecg:trcii& ‘?:
Since the L Yon a large scale would m;glou 'nfesybation-
Apbis’ auszggby an epidemic of planb lcghl Southern
léeex;:l follg;e has recently been Keporped fr‘gglereeas o check
uch & : tes of America, re,
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The utilisation of natural enemies is & method which
would appear to be of distinet promise in certain cases.
For instance, in the case of plant lice infestation of
young cotton, it may be possible to check it by the intro-
duction in bulk of ladybirds collected by means of hand
nets from some other older crops. Possibilities of such

biological control may come to light when each pest is sub- -

jected to a more intensive ecological study.

In other cases, it is possible to avoid insect damage by
simply changing the date of sowing. The prevalence of
irregular sowings in the same neighbourhood is often a
serious factor that favours insect multiplication. While in
case & more or less uniform date of sowing is adopted in '
locality, the insect even if present will be uniformly distri-
buted among the crops, but where irregular sowings are
prevalent, the insect will have opportunities of passing
through two or more generations during the same season
to the detriment of the late sown and the succeeding crops.
If uniformity of sowings can be mad possible, incidence of
pests may to a great extent be obviated.

4. The Pest Act and Cotton Pest control :~While it is
certainly desirable that the factor of damage by insects
should be entirely eliminated in the interests of the crops,
it has to be admitted that absolute protection is an almost

impossible feat and, if at all it is made possible, it would be.

only at a prohibitive cost. However, what is really
wanted is protection from heavy loss. If, for instance, by
adopting certain remidial measures, losses can be reduoced
from 50% 5% or even to 10% subject to considerations of
econory, the relief obtained would be appreciated by the
cultivator.

In the case of bollworms, the relative heaviness of loss
would be dependent on the comparative proportions of the
insect population to the nuraber of bolls produced. If at
the beginning of boll production, large numbers of bollworm
moths are present, the crop will start with a heavy handicap
and as the crop grows the insect population also increases:
and great losses will ensue. If, on the other hand, the.
crop oan start with the minimum of infestation, there will
be comparatively little damage. The object of the Pest Act.
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a8 enforced against Cambodia cotton pests has been to
enforce the removal of cotton by a fixed date so as to
arrange for a period of at least six weeks when there should
be no cotton on the field, in order that the insects may be
starved out, before the new crop comes in.

The Cambodia cotton was introduced two decades ago
into the Coimbatore District and owing to the suitability of
some of its soils to the cultivation of this cotton and also
on account of the evident superiority of its kapas, this
variety became very soon popular. As, however, on
account of its robust growth, it was found to be able to
stand on the ground continuously for two or three conse-
cutive seasons, the ryots began to keep it as a perennial
crop on the same field for two or more years whereas the
country cottons are aprooted after one season. It became
apparent very soon, however, that the kapas fell off rapidly
in quality, and the Tiruppur Cotton, which had won for
itself & name and reputation in the Bombay market during
the previous 4 or 5 years, was in danger of losing it perma-
nently. At this stage, the question was gone into by the
Agricultural Department, and it was found that the cause of
such falling off of quality was due in great measure to the
facilities unccnsciously provided by the ryot for the
continued propagation of various cotton pests, especially
the bollworms and the stem-weevil by his system of culti-
vation. Not only did the yields decrease, but also owing
to heavy damage by the bollworms the kapas became
deteriorated in quality. Insecking to remedy the situation,
it was plain that & frontal attack on the pest by way of
spraying with chemiocals, was impracticable and costly.
Since, however, it was more or less evident that the
deterioration in the quality of the kapas was due to the
continuous keeping of the crop on the same field for several
aeasons together, it was sought to remedy the situation by
making it compulsory on the part of the cultivator to
eradlos:te his crop by a certain fixed time, 8o as to create
a definite * dead " season for cotton, when there should be
no Cambodia- cotton on the field serving as & food plant
to any of the cotton pests. The pest act has been under
enforcement in the Coimbatore District since 1919, and
in the -Salem, Madura, and 'Lrichincpoly Districts sinoe
1921 Till 1923 the date of enforcement was August, 1st;
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bat from 1924 it was changed to September 1st, in response
to popular representation. It may, however, be observed
that, in spite of the act being in force, in no year had all
fields been cleared of cotton by the date notified; very
often it was the second or the third week after
the date fixed that the Pest Act Staff could send in
their completion report. Consequently, the full period of
six weeks, during which it was hoped that it could be
arranged to have no growing plant left in the field, was
never obtainable in most places. On the whole, it may be
stated that the Pest Act has nowhere been given a fair
chance to show its beneficial results; notwithstanding all
these handicaps, however, there is ample proof that the
enforcement has not altogether been without some effect.
It bas generally been acknowledged that within a year or
8o of its enforcement the quality of Cambodia cotton at
the Thiruppur market showed improvement.

On the Central Farm, Coimbatore, the incidence of
Cambolia cotton to attack by pests has been wder very
oclose observation since 1930. A field of Combodia is kept
under observation during the whole season and weekly
records of the degree of infestation of both green and dry
bolls made. It has been noted that while the peak of
mfesba.thn was noted to be about 90% in 1919, it becsme
progressively lower year by year, until in the year 1925 it
was only 20% and though it has somewhat increased since
then it has not gone much above 30% (barring 44% in
1928 an exceptional case). While in the ryots’ fields
cotton 18 removed only at the end of August, it has been
the general practice in the Central Farm daring the last
four or five years to have the cotton crop completely up-
rooted by the end of May or the beginning ot June, but
- since the area of the Farm is comparatively but a drop in
the ocean, considering the huge area of ryots’ crops by
which it is surrouuded, striking results have not been
noticeable.

It has to be stated, however, the results so far obtained
under the defettive enforcement of the Pest Act refer only
to one of the peats, viz, the Pink Bollworm P,
gossypielda for, this insect lives only in the bolls of cobbon,
and singe cotton produces its bolls anly about two months:
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after sowing, it gets a fairly sufficient close period in ?pi‘tg of
defective enforcement. But in the case of the Spotted Boll-

. .i:

worn~Earias spp-and the Stemweevil-Pempheres affgnis oot g

the length of the dead season is absolutely insufficient. For,
while the Pink bollworm functions only as a borer of ™
fairly grown up bolls, and does not, moreover, attack any
plants other than cotton, the Spotted bollworm is able not
only to breed on numerous other Malvaceous plants, such
as Hibiscus and Sida, but also attacks the shoots of young
Cotton, on which it has the cffect of stopping bringing about
a set-back in growth and causing a considerable delay in
the produotion of bolls. Again, the Pink bollworm, attack-
ing a8 it does the seeds only of the more mature bolls, is &
olean feeder which does not discolour or damage the lint,
while the Spotted Bollworm is pre-eminentiy a gross feeder.
It usually prefers the younger bolls, and not only are the
tender. tissues of the developing seed and lint eaten into,
soiled and discoloured, but entry of the spores of
various . moulds .is favoured bringing about boll.rot,
Altogether, the spotted worm would appear to be the more
gserjons of the two, though the Pink one is, perhaps, the
more prolific. . The .Btem weevil is known to be able
to live a8 an aduolt for over 6 weeks, and can breed
even . in young cottop, 8o that in the case of both
this . insect and the spotted bollworm, the present
iype of enforgement is evidently ineffective. There
might be some effeot if the close season could, instead of
it being & mere make believe, be an actual reality and.
oover a4 Jenst two months, but it has never been 80 a8 a
matter of fact. While eradication has tended to extend to
at least 2 weeks beyond the date fixed, there has been no
provision to restrict the date of sowing, so that the duration
of the dead seasen has been tepding to become a vanishing .
quantity. But prohibition of the time of sowing before 8
fixéd date is not under thé present conditions quite feagible
since for instance, as in the case of traots dependent
on rainfall the time of sowing must eyidently depend on
the actual receipt of rain of course, an uncertain factor.
Experienoe on the Cotton Breeding Station, Coimbatore on
" the'other hand, would appear to emphasise the importance
of early sowing, for, during the past 2 seasons cotton sown

by the first week of September wae free from diseases,

b
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’ lack-arm, as compared with fields sown'a month
d gave about double their yields. The @nferenc.e
" appear to be that it is not wise to put & time-limit
0 the time of sowing, and if it is desired to have a
really long *“dead period” the only thing to do would be to
stop with the first picking and pull all cottons up, 8o as to
prepare the land for a second erop. In fact, in the
Avanashi area the more advanced ryots generally pull out
- their cotton soon aftor the first picking and prepare the
land for raising a cereal; apparently they find it really
profitable to do so  Statistics carefully taken in the
Cotton Station show that the kapas of the second or “kee”
picking is mostly of inferior quality, since the plants are
during this season specially subject to various pests and
diseases, and being dependent on the receipt of good summer
showers—-a.lwa,ys an uncertain factor the yields too are
neither as heavy as the first soason picking nor by any
means cerfain, In these circumstances, therefore, it Yooks
ae if the procedure of the Avanashi ryot is based on hard
commonsense and if his action could gencrally be followeg,
not only would the principle of providing for & definite
“olose™ period for cotton be given a fair chance to show its
results, but the ryot would have substantial advantages
therefrom. For, if he gives a car

eful cultivation to his
land, and sows the crop fairly early, he is sure to have a

healthier and more vigorous crop, which even during the

first picking will give yields that by reason of the superiority
in the quality and the quantity of the kapas picked will
counterbalance the loss of what may b

6 reasonably expected
to be secured in the second picking P

5. Suggestions for Future Work :—Alth
of the pioneer work ig now over, and a fairly ¢

ough muych
knowledge of the general conditi

y comprehensive
08 governing the increage

there is stil) &
of ground to be covered before cﬁ . great deal

d Pest can yet begy
close and intensive study,

not only from the
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-ecent work of the
ing i been thrown by the recen ; ¢
un hghé ?caiz.list and the Agrxculhural thzrsr?;tonai.t
Cotton  SP If further attention c_ould be Olcli-lhab on B
{C o“nb:fl()r;()ints of view, I am quite hopeful t
rom

- practical results will be obtained tefore long.

i for emergent attention from
Ow%ng hzst;txhih %16;2&1111%2 been possible, during the &agt
e s ars, to set apart hands for the mtaensave gs thi
four or fve ysis ,All that has been possible to boIl ;v the
O aation of .bhe weekly observations regp.rdlr(lig t?o worm
contmua,tl:kx]le Central Farm year by year, 1o or gr " c{a.se
:}g?gléhggl effect of the enforcen;lené ozt(t;}:]e [ée:; ?x?it:ee’s , coge
the Co
e o ble !}g;lagz:i f;f? Iéloimbantore, a8 contempla,:gguz
o are. ogt) and an intensive study of tlhe fvavalue
{ewts yg?;;er:fkén, I am full of hope that resuits o
pes

will soon emerge.
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The Diseases of Cotton in the Madras
Presidency

By
S. BUNDARARAMAN, M.A.
Government Mycologsst.

[Paper contributed to the symposium on cetton arranged by the
Madnias Agricultural Students’ Union for its copferencc in July
19291

PART I

It is a matter of common experience that crops
subjected to extensive and intensive culture are among those
which are victims to the largest number of pests and
diseases- The truth of this statement is in a large measure
attributable to the great amount of attention bestowed by
the scientist to the health of the plant by virtue of which
all the pests and diseases which occur on the crop are
recorded and studied At the same time the fact cannot be
denied that man’s intervention in the natural development
of plants and his unscrupulous exploitation of their resources
renders them more susceptible to the inroads of insects,
fungi, bacteria, etc.

The Entomologist who preceded me bas given us a
very interesting, though pathetic, account of the heavy losses
caused by insect pests-indigenous and imported-to which
the cotton crop is subject in our presidency. It is seldom
that the plant pathologist lags behind the ‘Entomologist in
reciting a similar tale of woe, but in the case of cotton it is
the peculiar good fortune of the pathologist to be so
privileged. 'The number of cotton diseases occurring in
India are not as numerous as the intensive study of the
crop in the past would warrant, and those which are of
economic importance to the cotton grower in South India
are fewer still. As a result of this remarkable scarcity of
important coiton diseases in our province, research on
cotton diseases has not in the past loomed large in the

L]
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mycologist's aunual programme of work. The only disease
on which some intensive work has been done in Madras
during recent years, is a seedling blight and boll-rot of the
Herbacenms an account of which is given in part 11 of this
paper. :

- Before I venture to enumerate and give an account of
the diseases of cotton which are of some importance to us
in South India, it would be worth while to analyse the
oauses that bave led to the comparative freedomn from
diseases which the cotton crop in our presidency enjoys.

Firstly, it is an almost uuniversal practice in this
province to rotate cotton with a cereal like cholam or
cumbu. This is a very commendable agricultural practice
which satisfies the first principle of plant sanitation and
hence has a very far reaching effect in the control of
diseases. I do not for a moment attribute this practice of
ocrap rotation to any acute development of the pathological
sense among the agricultural classes, since its observance is
merely the outcome of an economnio nccessity. The owner
of a amall holding in & cotton tract is obliged to raise at
least one cereal crop which provides food for himself and

- fodder.for his cattle, while his cotton functions as a remuner-

ative money crop which provides him the where withal to
purchase his other necessaries of life.

_ Secondly, the clitmatic conditions under which cotton
18 grown are ordinarily unsuitable for the promiscuous
development of fungi and bacteria. Cotton is essentially a
dry weather orop. Sowing is done during August-September
in the northern districts and October-November in the
southern districts so that the period. of growth falls in a
dry season charaoterised by low humidity relieved only by
an occasional shower of rain.

" ‘Phirdly, the cotton plant, though a perennial in its
wild state, is usually cultivated as an apnual. 'The major
orop is borne during the first six months'and it is seldom
remunerative to keap the crop going in order to produce a
second sn% sebsequent flushes. If the plants are pulled out
immediately after the first orop is harvested, there is an
interval between one crop and another during which the
land either lies fallow or is sown to some other orop. In



255

either case, the parasites are necessarily starved out for.

want of their favourite host plant. It may however be
mentioned In this connection, that there is a growing
tendency in some cotton tracts, to prolong the duration
of the crop with a view to produce a second flush.
The interval between two crops of cotton is thus
reduced to as low as a month or even less, with
obvious evil results. The Cotton PestAct primarily design-
ed against two insect pests did go & long way to discourage
this baneful practice being carried to the extreme. But
the relaxation of the act in recent years is a retrograde step
in a8 much as it unduly shortens the off-period between
two cotton seasons with the result that pests and diseases
are assisted in bridging the gulf between two seasons.

Fourthly, the practice of pulling out the crop by the
root, collecting the stalks and utilising them for fuel fulfils
the requirements of another important axiom of plant
sanitation. Here again we have an instance whLere an econc-
mic necessity has turned out to be a virtue of far reaching
consequence and perhaps with few parallels in any system
of agriculture. The practice ncw slowly gaining ground in
some places, of composting the pulled out cotfon stalks, is
one which deserves special encouragement. This process
not only supplies a valuable bulky organic manure which
returns to the soil practically all the ingredients taken out
of it, but also aids in clearing the field of the diseased
material and possibly helps their destruction by the heat
evolved in the chemical changes occurring in the pit.

Fifthly, we have under cultivation several species and
varieties of cotton which ezhibit among themseves a wide
range of variation in their susceptibility to particular
diseases. Asfor example, I may mention the total . im-
munity of Cambodia (G. hirsutum) and Karunganny
(G. sndscum) to the seedling blight and boll disease caused
by Colletotrichum sp. while Uppam (G. herbaceum) is
extremely susceptible to the disease,

Lastly, the discontinuous geographical distribution of
the cotton tracts of the presidency, the suitability of
different varieties for different areas and the differences in
goils and seasons are bound to remain effective barriers in
the natural spread of the diseases from one tract to another,
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From a review of the several reasons adduced above, 1t
is apparent that barring a few notable lapses, there obtains
in our system of cotton culture several agricultural practices
which are highly commendable from the Plant Pathologist’s
point of view. As I already stated, many of these prac-
tices are the products of certain econondic factprs inextric-
ably associated with the rural life of our ryot population.
Whether they can be classed as the result of accident or of
a well planned design handed down from generation, the
cumulative effect of the several beneficial practices is &
comparative freedom of the cotton crop from epidemics
which other tropical crops of similar importance seldom
enjoy. Conversely, we are reminded that the adoption of
rational agricultural practices constitutes a souader insur-
auce against diseases than the maintenance of disease gangs
and spraying outfits and of the truth of the old maxim
“Prevention is better than cure,”

PART II.

In the second part of this paper, I shall attempt to
give a short account of the chief diseases of the cotton crop
in this presidency. :

(1) Wit By far the most important cotton disease
in India is “Wilt”. There are two wilts of cotton known
in India. ‘The wilt familiar to the north and central Indian
cultivator is practically unknown in Madras. This disease
which is associated with a- Fusarium and is allied to the
American wilt, has been the subject of some acute contro-
versy among two schools of mycological workers in the
north, Whatever be the real cause of this disease, it causes
& considerable amout of loss in central and western India,
but we in the south are fortunately free from its depradat-
ions, and our only concern is to hold a vigilant look out for
preventing its importation into our province. The other
wilt which is of common occurrence in our cotton fields is
caused by Rhssoctonia bataticola, a fungus which has a
cosmopolitan host range, included in which are groundnats,
castor, cOW pea, black gram, jute, etc. The disease is of
common occurrence in the Cambodia crop, but stray cases
have been noticed on Uppam and .Karunganni also. Cotton
is Busceptible to this wilt first in the seedling stage when it
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is capable of killing the seedlings outright. It assumes
serious proportions only under unfavourable conditions, e. g.,
water logging caused by poor drainage. Plants which
survive this stage remain practically free during the active
growth of the plant until the major portion of the crop is
harvested, when the weakening caused by heavy oropping
renders them again susceptible to the diseage. Unlike the
vorth Indian wilt, the loss from this disease has never
been known to reach alarming proportions. Good oulti-
vation, rotation of crops .and attention paid to the proper
drainage of the fields are known to keep this disease under

control.

(2) Amgular leaf-spet ‘Black arm’ and ‘Stem flat-
tening. Another disease which is sometimes & serious
menace o cotton cultivation in some parts of the presi-
dency is the ‘Black arm’ and ‘Stem flattening’ It is
caused by a bacterium (Pseudomonas malvacesrum) which
produces lesions on the leaves, branches and the main stem.
On the leaves it produces angular leaf spots but the loss
from this forin of the disease is negligible. On the pri-
maries and secondaries the organism causes a condition
known as ‘Black arin’ which causes the breaking of the
branches and the consequent loss of crop. An organism
indistinguishable from the ‘Black arm’ bacterium: canses a
peculiar disease in South India, known as stem-flattening.
It ocours on the main stem ordinarily below the point of
primary branching. The disease begins to appear- about
3 mofiths after sowing. The first visible symptom is 8
black band round the stem. .The bark usually remains
intact, but occasionally splits lengthwise in the discoloured

area. The next stage is the gradual flattening of the stem..
The leaves now ture pale or red in some cases. The plant.

sheds its leaves and begins to show signs of wilting.
Nothing more than & cursory study of this disease has

" been possible in South India. 'The disease begins sporadi-

cally during abnormally heavy rains and during such
periods the damage is considerable. Being of bacterial
origin this is one of the important diseases awaiting inves-
tigation by a pathological Bacteriologist.

(8) 'Seedling blight' and ‘Boli-rot’. A disease which'
has come into prominence in some parts of the Coimbatore -
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district is the ‘Seedling blight” and ‘Boll-rot’ caused by a
species of Colletotrichum. Though this discase resembles
the well-known °Anthracnose’ caused by Glomerella
(Colletotrichum) Gossippe, it differs from the latter . in
several important details. The disease appears during

two stages of the crop. First it occurs in the seedling

stage when it attacks the cotyledons and “the hypocotyle,
in the latter case causing damping off. Secdlings
which servive the attack exhibit a condition known as
‘Sore-shin’ which is but a healed up canker of the phloem
of the tender stem. It is essentially a wet weather
disease and when normal sunny weather veturns, those
plants which survive the attack completely throw off
the disease. The next stage in which the crop becomes
susceptible to attack is the fruiting stage when bolls in all
stages of development may be attacked. On the bolls, the
disedse appears on the exposed surface starting ecither at
the apex or the base. 'The first sign of infection is the
formation of a small pinkish brown irrgularly circular
spot. As the infection progresses, the discoloured area

-extends, becoming dark grey in colour with the formation

of several concentrio rings of black pwstules. When young

bollg’are attacked, they cease to grow, get hardened and

fail to burst. ' The lint inside gets lumped up and is stained .
yellow. When partially mature bollsiare attacked,  they
burst normally, but the liut is rendered brittle and does not

protrude from the locks. Black pustules which are the

acervuli of the fungus develop on the kapas and within

the lint also . Seeds formed within infected bolls are gener-

ally poorly developed and show poor germination. Recent

researches into the life-history of this fungus have shown .
that the fungus is capable of hibernating within the seed

coats of apparently healthy seeds.

., Climatic factors. ' As in the case of the seedling blight
caused by the same fungus, the progress of the discase is -
governed by high ranges of humidity and synchronises with
humid damg weather. The disease appears in epidemic
form*during prolonged rainy weather the damage depending
on the extent of the period during which wet weather
prevails. With'the réturn of noriwal sunny weather, the
fungus stops development and fresh attacks cease to occur.

6 .
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Control. The disease is strictly confined to the
Herbaceum cotton, and at present it is known to occur only
in parts of Coimbatore district. As the disease is carried
though seed, the selection of seed forms an important pre-
ventive measure. If the disease appears during the seedling
stage and weather conditions are favourable to its spread,
one or two sprays of Bordeaux mixture will keep it in
check. The same operation may be carried out with
satisfactory results in the fruiting stage also.

Msnor diseases—(1) Macrosporsum sp. Among the
minor diseases which have not merited serious attention so
far, the chief is a leaf spot caused by Macrosporium. The
fungus appears on the cotyledons of seedlings and should

favourable weather conditions exist, it spreads to the foliage

leaves causing their shedding. The disease has been observed
on Cambodia, Uppam and Karunganny. Spraying with Bor-
deaux mixture has been tried againstthis diseas with success.

(2) Ramularia areola. Another disease which is
occasionally come across is Ramularia leaf spot. The

disease was till recently observed only in the northern ares, -

but it was recently reported on Cambodia in the Central
Farm. It occurs chiefly on the old leaves as the plant
reaches maturity and a8 yet, has never been found to pro-
duce any appreciable damage, to necessitate any treatment.

(8) Rust (Kuehneola desmium). This is another fungus
recorded on cotton in South India also, but beyond its
merely academioal interest, it has never been recognised as
a disease of the cotton crop in this country. It ocours on
the leaves and green stem and has a partiality for the un-
acclimatised exotics and the perennial tree cottons while the
annuals are practically free from it.

Before 1 conclude this paper I wish to take this
opportunity to make an appeal to all the agricultural officers
who are working in the cotton tracts to make it a special
point to collect and send as much information as possible
regarding any cotton diseases occurring within their juris-
diction and to assure them that all information so furnished
to the Mycologist will be of immense value in supplementig
our present knowledge of cotton diseases and in keeping a
vigilant Jook out on the progress of those diseases in this
presidency. _

=V
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Students’ Corner.

GENERAL.—The second and third year students enter-
tained the new students at a tea-party in the last week of
July, when most of the members of the teaching staff in-
cluding the Principal were present. Several of the senior
students and members of the staff addressed the new
students.

GaMes.—It is gratifying to note that among the
newly adwitted students this year, there are many highly
proficient in games, No less than five have been taken
in the foot-ball team. There are several good acquisitions
to the Hockey and Cricket teams also. ‘Two days have
been made compulsory games days in the week, and the
tutors are now taking greater interest in their wards as the
students are divided into batches according to their tutors
for attending to games on these days.

Foor-BaLL —Our College team competed for the Abra-
ham Memorial Foot-ball Tournament in the second week of
this month, and met in the first round the Medical School
team. Though both teams were well matched our team
won by one goal. In the finals our team met the London
Mission High School team our old rivals on the 12th, and
our team consisting of really good players, failed to press
hard effectively due to lack of sufficient practice. The
school team did not appear to be as strong as it was last
year, when it yielded the cup to us and all the same the
matoh ended in a draw. It was replayed on the next day
when a more brisk game was witnessed, but as ill-luck
would have it, we lost narrowly by one to two, the deciding
goal being scored in the last minute.

CriCRET.—The matches in connection with the local
Cricket tournament commenced this month the games
being played under the points system. Our college played
with tge Stanes High School in the first instance, but
fared badly. In the second match with the Gymkhana
team, better luck prevailing, our team scored brilliantly
245 for only four wickets down. Mani made more than a
centary and Thomas unusually more than~half a century,
The Gymkhana were able o make up just over 200, mainly
due to Baskara Rao, for five wickets.



(i)
Departmental Notifications.

GAZETTED:—

Mr. R. D, Anstead, Director of Agriculture, leave on average
pay from 1-9-29 for 6 months and 20 days and in continuation
leave on half average pay up to and inclusive of 1-6-1981. Mr.
G. R. Hilson to officiate as Director Mr. D. Muoro, Deputy
Director of Agriculture leave on average pay for 8 months from
98-9-29 and leave on half-average pay for one month in continu:
ation, Mr. M. Ananthan, Assistant Paddy Specialist Pattambi
leave on average pay for 2 months from date of relief. Mr. C. R.
Srinivasa Ayyangar, Assistant Paddy Specialist, extension of leave
on half average pay for 21 days from 3-8-29. Mr. R. Chocka-
lingam Pillai, Assistant Cotton Specialist, leave on average pay for
16 days from 10-7-¢9. Mr. B. Raniayya, Deputy Director of
Agriculture, Guntur, leave on average pay for one month from
9-9-29. Mr. V., Ramanatha Ayyar Assistant Cotton Specialist, to
officiate as Cotton Specialist in a temporary post created in the
Madras Agricultural service from date of taking charge. Mr.
V. K. Subramanys Mudaliyar. assistant, to act as Assistant Cotton
Specialist. Koilpatti from date of taking charge. B

NON-GAZETTED :—Appointments, promotioms, transfers etc.—

The candidates named below are appoipted in theagricultural
seation as Upper subordinater on probationfrom 19th August
1929:—Mr. G. Ranganathaswami to Samalkots; Messrs A. H.
Subramanya Sarma and K. H. Subramanyam. Live-8tock section
‘Hosur; Messrs P. Govindakuttikurup and K. Rawan Menon to
Curator’s office, Ooty; Messrs M. P. Narasimha Raoand J. Burya-
parayana to II circle Guntur; Messrs K. Sanjiva Shetty and
M. Jivan Rao to III circle Bellary; Messrs P. Venkatasubra-
manyam and C. Annamalai to IV circle 8t. Thomas Mount M.
T. N. Balasubramanyam to V circle Trichinopnly; Messrs M,
Kalimutta and A. Ramadosto V1 circle Madura; and Mr. 8. Rama.
swami to VIII circle Coimbatore  Mr. T. 8. Bundaram- to be
semporary Upper*subordinate in the VIII circle Cdimbatore and
Mr. M. Bomayya to officiate as Upper suhordinate II] airecle
Bellary; oo .

(i)

The oandidates named below are appointed as Upper sub-
ordinates in the Science section on probation from 19th Aungust
1929:— Mr. P Seshadri Sarma to Millets Specialist’s section; Mr.
K. Kunhikarnan Nambiyar o Paddy Specialist’s seotion; Messrs
T. V. Rangaswami, 8. Sundaram and M. Ramayya Bheti to
Cotton 8pecialist’s section; and Mr. P, 8. Krishnamurtbi to Ento-
mologist’s section Messrs T. K. Mukundan and N. K. Thomas to
be temporary Assistants in the Entomologist’s section from 19
August 1929.

The following provisionally substantive promotions are ordered
in the Upper subordinate service Science section with effect from
17th July Mr. T. 8. Ramasubramanyam to II grade; Mr. G.
Ganapathi Ayvar to III grade and Mr. C. V. Sundaram Ayyar to
IV grade. Mr. G. L. Narasimha Rao assistant demonstrator from
IIT to II circle Mr. 8. 8, Katchapeswaras Ayyar from VIII circle
to Distriot work in the Nilghiris district from date of relief ; Mr.
K. Krishnan demonstrator Trichi is posted to Perambalur.

Leave etc :—III Circle :-Mr. P. V. Ramana Assistant de-
monstrator Markapur, leave on average pay for 8 days from
24-8-29; Mr. G. L. Narasimha Bao assistant demonstrator,
Kurnool leave on average pay for 13 months from 27-8-29.

VII Circle :—Mr. T. Gopalan Nayar demonstrator, leave on
average pay for 10 days from 5-8-29.

VIII Circle :—Mr. K. Avadanayakam Pillai; demonstrator,
leave on average pay for 8 days from 10-8-29.

Lfve Stock :—Nr. F.L.J. Lobo sesistant Manager extension

of leave on average pay for 5 days and leave on half-average pay
for 2 months and 26 days. :

G. B’s section .—M. K. R. Gopala Menon assistant leave ‘on
average pay 2 months and 15 days from 15-8-29 Mr. M. 8.
Kylasam Assistant loave on average pay for 15 days from 19-8-29.

P, S, section:—Leave of one month granted to Mr.
Seravayys Assistant Maruterw is cancelled. = -




(6)
The Ramasastrulu-Munagala Prize 1930.

1. The Prize will be awarded in July 1930.

2. The Prize will be in the form of a Medal and will be
awarded to the member of the Union who submits the best account,
of original research or enquiry, carried out by him on any agricul-
tural subject.

3. The subject matter shall not exceed in length twelve fools.
cap pages type-written on one side.

4, Intending competitors should notify the Secretary of the
Madras Agricultural Students’ Union not later than the 15th May the
subject of the paper which they propose to submit and the paper
should be sent in so as to reach the Secretary, Madras Agricultural
Students’ Union not later than the 1st June 1930, with a covering
letter showing full name and address of the sender. The authors.
name should not be shown on the paper which should be entered
under a nom-de-plume.

5. Four type written copies of the essays should be sent in.

6. The name of the successful competitor will be announced
and the prize awarded at the time of the Conference.

7. The Union reserves to itself the right of publishing all or
any of thepapers.

8. All references in the paper to published books, reporis or
papers by other workers must be acknowledged.

9. Papers submitted will become the property of the Union.

Any further 'particulars may be obtained from the Secrstary
Madras Agricultural Students’ Union, Lawley Rd. P. O. Coimbatore

The Cardamom Planter
A TAMIL MONTHLY

Organ of the Travancore Cardamom Planters’ Association ,
and Publisher :—R. NARATANASWAMINAIDU,

hamapalayam, MADURA. (Dt).

wbdeription .—Fnland Ra. 3.

S
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Che ¢ Agricullurist”

A TAMIL MONTHLY DEVOTED TO
AGRICULTURE AND ALLIED SUBJECTS.
Editor: Rao Bahadur J. Chelvaranga Raju.
Printer & Publisher: J. R. Ranga Raju,, Saidapet, MADRAS.
HAnnual Subscription Rupee one post free.

The Journal of the

Mysore Agricultural & Experimental Union

BANGALORE.
Published Quarterly by an Expert Board of Editors.
Chief Editor—Dr. B. Narasimha Iyengar, B.A., Ph. D.,
Subecription Rs. 3 per annum.

Che “ Xamma PBalan.”

' .
A Tamil Monthly Devoted to rural Problems

e EBDITOR aAND PUBLISEER :—

:!. VENKATASAMI NAIDU,
TIRUTANGAL (Ramxap Disraion).
Hunual Subscription Re. 1.



‘ : ‘ OFFICE-BEARERS FOR 1929—30.
| S TR : The Council (25 Mewmbers).
St ‘President.
President (Ex-officio) Principal—C. Tadulingam.
Vice-Presidents (4)
Resident:—V. Muthuswami Ayyar,
Mo fussil:—Rao Bahadur J. Chelvaranga Raiju, Saidapet.

" Rao Bahadur M. R. Ramaswami Sivan, Coimbatore.
» A. V. Tirumurughanatham Pillai, Madura.
Members (20)
: R . Resident:—M. C. Cherian, Sccretfary.
N o “ D. Srinivasa Rao, Treasurer.

" Rao Babadur, B. Viswanath, &ditor.
" S. V. Duraiswami Ayyar, Manager.
" Rao Saheb Y. Ramachandra Rao, Member.

' H. Shiva Rao ”
" U. Vittal Rao, »
” C. M. Ranga Reddi "
“ M. V. Raghava Rao "

’ - M. Rajagopala Ayyar
1 . .

| ! S . Mofussil:—K. T. Alwa (Bellary).
| : ’ G. Jogi Raju (Samalkot).
- B. Ramayya (Guntur).
" Dr Badami K. Venkata Rao (Bangalore).
" R. Swami Rao, (Nandyal).
" K. T. Bhandary (Hospet).
" A. Vittal Punja (Mangalore).
" M. U. Vellodi (Taliparzmba)
" T. R. Venkataswami Rao (Tiruvalur),
" K. M. Venkatachalam Pillai.(Namakal).

Working Committoe (14 Members).

The Resident Vice-President and the ten resident members with
the following student members form the Working Committec.

. o Student-Members (3)

Kunhiraman Kidava—Class I *

Thangavelu T. K. 5 Il
Renga Rao G. s I
Editorial Boaxd.

Rao Bahadur B. Viswanath.
M. C. Cherian.

§. V. Duraisami Ayyar.
Rao Sahib Y. Ramachandra Rao.
o o K. M. Thomas.
C. S. Krishnaswami Ayyar.
vacant (Student).

onmms——
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