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Announcement

*

THE RAMASASTRULU MUNAGALA PRIZE, 1986

1. The prize will be awarded during the College Day and
Conference in 1956.

~51000C===300

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 research or enquiry, carried out by him on any

agricultural subiect.

— G

3. The subject matter shall not exceed in length twelve
foolscap pages, typewritten on one side.

4. Intending competitors should notify the Secretary of
the Madras Agricultural Students’ Union, with a covering letter
giving the full name and address of the competitor. The
~uthor’s name should not be shown on the paper, but should

be entered as a nom-d e-plume.
5. Four typewritten copies of the paper should be sent.

6. The nome of the successful competitor will be

announced and the prize awarded at the time of the College

Day and Conference.

7. Paper or papers accepted will become the property of
the Union, and the Union reserves to itself the right to publish

all or any of the papers.

-V

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

dste for receipt of papers is 15th July 1856.
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S ’ J. Sakharam Rao,
'S(_{‘ ,}\'\" (\3\’}3 Secretary.

: ~’»0=::300;._—-!050§-—-7-10§3L“r“ oI 30

[‘FOO'_“_—"GO""ﬂOJC:ML""—‘OO=OOGmOJDGGC_——JOOWwﬂ
2 2
o

1

]

3(0C

u
S

00 00 3 O D I s N E T N R e o 6 e 03 O

o@nnouncemen‘r‘
THIRTY-NINTH COLLEGE DAY AND GONFERENGE,
1956

The Annual College Day and Confercncee of the
Madras A;rri(:ultuml Students” Union is 1o bhe held this
yoear during the seeond week of Aucust. The subject
for the symposium will be = Modern Trends in Indian
Agriculture””.

Persons desirous of contribnting papers for the
symposium  are requested to communicate to the
secretary.

J. SAKITARAM RAO,
Secretary,
The Madras Agricultural Students’ Union.
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SPLIT CASE
CENTRIFUGAL
PUMPS

iSturdy construction and efficient performance for many years
tave i
made KIRLOSKAR Centrifugal Pumps extregely popular

; with agriculturists and industrial
1 al concerns all over the country.

KIRLOSKAR BROTHERS LTD.

KIRLOSKARVADI, DISTRICT SOUTH SATARA
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'Crop roots are helplessly exposed to

attack by soil pests. These pests are
most dangerous as they stay undetected
till after the damage has been done.

Protect your crops now with aldrin,

Shell’'s root-saving soil insecticide.
Shell's aldrin protects your crops where
you cannot see them: under the ground.
Aldrin can be used at very low dosage

dldrin

gets at the root of the trouble
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rates and has a persistence in the soil
for periods up to a year.
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Aldrin has shown excellent control of
sugarcane, cotton and tea termites,
potato white grubs, tobacco cutworms
and a large range of soil pests. It does
net barm beneficial soil organisms nor
does it off-flavour the crop.

Aldrin can be mixed with fertilizers
without any loss of efficiency. It is
your surest protection against root
pests. Besides, Shell's aldrin pays for
itself, and more, with increased yields
of higher quality crop.

Your ncarest Burmah-Shell Ojfice can provide
Jull details.

For pETROLEUM chEmicaLs IN acricutture. BURMAH-SHELL

When answerti S i \ i
e answering our advertisers, pleaso mention *The Madras Ageicultural Journal®
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The people of Bairagarh - Kalan
( population 500 ). six miles west of
Bhopal, contributed free manual labour
to improve their old village well with
cement concrete. They know that there
s nothing stronger, nothing more

durable, nothing more economical.
Every day, more and more cement
concrete Is being used in community
projects throughout India— projects
that  help the people to help
themselves.

THE ASSOCIATED CEMENT COMPANIES LTD.

Sales Managers:

THE CEMENT MARKETING CO. OF INDIA PRIVATE LTD.

When answe

ring our advertisers, pleass mention The Madrus Acricuirural Journal?
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Editorial

CBIrTEeR e than v and we are
thevelore glad to oiblish o B menthosdssue the
papers nrescnts il foe {he sveaposioon on o Vhat next
i Aovicstional Rescareh ane Foatension T durmg the
st Colleos Day ail ontoeence, At TISS For
this. the Unioin hso o be thoankful for the oenerons
crant of s 1000 - manctioned by the Gocermnent of
‘i\izu'li'u,\‘, Cow nres The cost of princine ol tee papers in

@ sinele jestue of the Madvas Ageendtonad Jomml,

A perusal of he pagere worddd s e chad in spite
of a Lime-tag of over ien miond s neoe of the papers
has lost  its Topieadity. becorooatl i prablems
mentioned then still exist and the methods of taekline
them are also as appropriate now as i Aicust 1955,
The first paper by Dre. KOO Naik cives swoeritiend and
masteriy survey of Uhe preaent ]’”‘\3!3"“ mvesard 1o
acricuitural vescarch, witho vatuahle sovesting e {oy

improving the cflicteney =ult fwrther, Ve socond
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paper by Sei 80N Vendaovtaranien is an carally helpfud
strvey in vespecy of extenston woric d indicate s the
lines alone which forither progvess i possible. i ihe
next paper, o brief ontiine s oiven of s of the more
spectacular of the recent ailvancees in avriculineal

vescarch, indicating theie possibilities Tor the fuf .

A simbiar review somade i the next paper on th use
of fertilizers. The papar on aetinomyccicos isoan
imterestine oneas b relates toa fobd which is virtuadly
untrodden by Indinae workers, o spite of s vl

practical poventialities.  Some construclive SUCUestions

JPVCVOVTCuUuIT0TTC

are made in the paper by Sri Ihrahim Ali Lo inerense

the utility of piant protection work and (his is followed
by w series of papers on erops, such as Paddy, Millets,
Cotton, Oilsceds, Sugarcanc and Fruits.  1The {uture
possibilitics of soil researeh and weaiher foreeasis
form  the theme of the next (wo Dapers and in
conelusion some practical suggestions are given in lie
fast two papers, for improving agrieultural extension,
to take the results of rescarch as it were, right to the

very doorstep of every farmer.
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Wihint Next in Agricultural Kesearch?

Ly Do K. €, NAIK,
Boag (Bom.). ot sel, phaon. (Bristol),

Head-quarters Deputy Dircetor of
Ayriculrare (Roe-carel), Madras*

A rctrospect of the work done in the field of agricultural
regearch in this State for nearly six decades is bound to present us
with a store-house rich with experiences of successes and failures,
hopes and frustrations. The monumental ¢ Memoirs of the Madras
Agricultural Department”” published recently, as well as the  Basic
decords of Bxperimental Work ™ also compiled recently in each
research centre in this State, constitute not merely valuable
records of the past achievements, but also a medium to detect many
a void or imporlection in our agricultural knowledge and practices,
At a time when nationwide attention is being focussed on the out-
lines of the Second Five-Year Plan, the availability of these factual
accounts of the track covered and of the sign-posts for the future is
of invaluable beunefit to keep us off from paths that may end in a

blind alley.

Trom the administrative angle certain policics have been
recently adopted and measures taken in this State, which are also
expected to have a profound bearing on the course and content of
our agricultural research work in future. The net effcet of theso
hag been that the purely administrative and routine duties of our
research workers have been eliminated, so that our vesearch
personnel are no longer tied down to their office tables and are free
to dovote their full energies and talents to the work for which alone
they wore chosen and intended. With the clearing of the deck we have
viriuully set the stage, therefore, to mingle our efforts with those of
cthers in the country for the next spurt towards the national goal.,

Tho basis of all agricultural research is rooted in the concep-
tion that the prevailing crops and cropping practices are capable of
considlorable improvement. The fact that agrirultural erops and
cropping practices are not the same in all parts of the country,
stands to interdict the use of steam-roller meihods cither in tho
research programme or objectives.  We have had experience in this
State of the projects and trials of horse-drawn implements imported

* Now Drincipal, Agricultural College and Rescarch Institut., Coimbatore,
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St ddectio enliuve meihods borrowed from Uttar

fvedueiion of milkeyielding trees, ete., which hnd 1o he

or had Go run their weary course, to confiern e View
thit horrowed Gdeas or hypotheses do not adways transphont well

s

I 2 new envirenn.ent,

riv

Poo teend towards  co-ordinated  research is a noficeabls

developinent aficr the establishment of {he Indian Council of

Agricnltural Resenrch and the various Commodity Commitices.  In
the Indian Couneil of Agriculrural Research, the scientific commiifees
are compned only of representatives of technical personnal, and
these are ¢ with the preliminary serutiny of research projects
eiotled seruting of techinieal programmes anid report s,
whilnin the ¢ m:nnmlzt\’ Committees the teehinical or technologienl or
agvicutwral ressarel sub-committees are aenerally made up o Loth
nor-ofticinls :md tecimical personnel. 1t is  possible  that the
associztion of non-official elements in theso Se dentifie Committees
may o the former (o cather an idea of the work under w. vy, hut i
B a neo po

1
as vl as

i JE their co-operation is essential in the scrufiny of

. 1 - 1 .. . B R .

these techinied programmes and reports, to judge the sounduess ol

the techinique, approoriateness of the analysis of data or the vulidity
of inferences in the progress reports,

The m'mnotfon of rescarch through Central and Regional
Rescarch Srativns being one of the primary objeetives of tiese
& oxmuf:va.xuy ( ommitiees, a substantial fillip has been given in recent
years to the estoblishment of a network of research centres by these
Commuodiry Committens either on their own initintive and re Bourees
or wn’z; vhe eolinboration clicited from the State Governments, While
all these are appavently to the benefit of the country, a question
may bLe rai-ed oas o to whether there has been o Ccorresponding
upgrading in tho siandard of research, and theref fore, in il nnt
contribution through resenrch to the welfare of 1he countyy, (-
ordination o Le eflcetive and efficient has necessa aily to embracn o1l
]

techuivsl worle on subjects or erops which are alliod TN
technicites ars cenccrned,  If the research programmes and reperis

on croys and subjecis requiring similar teehniques aro deali. with hy
independent bodies, and the research projects on allied nroble
tackled in contres totally unconnected with each other,

times situet-d mear to o each  other, there i3 {ho

ng aro
thouch at

danser  of

overlappias activities or the o nmergence of conflicts, which sre npot
conduoive de ""%“:!“-h (‘-v,n("-iully in schenes for which Provirion
exisiz only Do forappointment of juniors on the lowess <ol . Cpay

Agricallural Qlcscorcd )

W research progranise or projea:

t B . ]' i N ‘l" o .v‘ l

alandard if essigned to persons dising dn oo ,
cven while hizh attainments and queitic oo o

o

hese, as well as theuncertainty o Loome v
8C, as

21

them, _ :
the reseniel posts associ ted with a winaber of 1 i
pot heln to attract the best talents to the setensn - i
in emoliiments nid progpects as hetween the o
the States and the Comniodity Conuvittess or £l
ment or as between the technieal perannnel of i
encaeed by Agricultural Departmenis fn the <ne

At Givied in the same town, oy also bove repes

moride of the less fortunate sections ol cur pubiie
gane fime shutting out the best ol the oy’ conis fram the
pescarch fiekds in the States. Upgraciies of rovsrcio iy reguire,
therelore, not merely organisational chavgos bur o @ char e in the

service conditions of research p{:!»«.mal b oali ol

Wiih the establishment of the jndian Coundd of Aoviculiural
Begeareh and Commodity Comuitices, the stabs L0 crments hivve

Z:V’vilj}i Y :‘i‘i;z 10

boeon left 1o eater 1o thew rescarch

Le obiaimed  under certain speciisd  cobaitlens o O Ty

porivds from these central bodics. Nuvars'le oo i iy
Syt e  Siates tiulitk Gf o ondy oo Ca

tend to induee the  States to o tunk R .

: . R P
as distinet (rom eaxtra-State probilenis or fund

.
alrretet gl v

;\El
accentuntion of the awarcness ol edmisiativ vl bos tatber
than the upiversality of seivncee or the fundamen b oo Ginenis of

. * . 1 1., . PR EURI
iLe country as a whole is a feature that Lo to boonr o0l Any

clinnge in our ;.griuuhur:ll research set-up llwvs )wv:i !(‘; j-“;‘.:;;dpy
these features, so that fundamental yessiel v nlv-'f:vnw
atream for applied rescarch as well as or seci 1o naiioned
interests, are not allowed to become tho vic o i 4']”«':[ af
ideats, and exeessive stiess 03 local or othor e ovoh e problons

nay not at times sinner and froth ovey the Yover Lovaests of the
country.

Tii i

"hat rescarch cannot Le vex

sense of apaee ordn terms of restricohon o

When recenroh projeets and proceaesy s o T Corl
. M : P AT e [ T . o,
Loowicdge aoined bna particubr centre crge Do -,
clifcieney anid ;\i»i‘;iimt[)iii"y GLIREearon s v oy
: . M 1 . i
Tovel of tne mivetnl Lorizon of tose o ooy o
YU L Lay !
I)I-()(:;;”“]H( R ':L_‘All‘\i NS TEASITE (/‘”I Vit iiaes [ R R [EREE A
Aorieultaral Research ave infended to ot o0 i,
1 o !
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restrictions, but these Comumittees can effectively dischargo (licir
functions only if they are free from the domination of loy
thian to science. The constitution of these scientifie
firstly on a regional basis,

alties other
commitiecs
and then, at the ultimate national level,
with the representatives of the hest available talent, may he g
pre-requisite  for neutralising these extra lovalties and
tions, though the ultimate discussion on the conimittecs’
mendations and the acceptance of the same may
appropriate  bodies  composed of both official

representatives.

aftilia-
recomes-

rest with the
and non-olficiad
Thus, while a thorough discussion by all the
concerned authorities and public representatives is guarantecd, full
freedom for a scientific approach and serutiny both on a regiona

Pand
national basis is also ensurcd by the arrangemont BUCge

sted above.

In respect of most of the agricultural crops arown in this
country, rainfed cultivation continues to be dominative feature.
Evolution of hardy, drought-resistant, high-yielding, quality strains
to suit the eminently risky conditions of culture of unirrigated crops
has not been commensurate with our requirements in the past. Nuch
work entails the need to comb the wilds, semi-wilds, and the vast
unirvigated vegions of cultivation for spotting out material with
wide array of desirable attributes. Explorations of regions outsilo
the country and cxamination of tho collections  minintained in
breeding centres elsewhere may also be helpful and even necessary,
if a comprehensive, economic and fruitful approach is intonded.  Ag
it is, when such work is handled by a multiplicity of State ageneies,
generally with meagre resources, the net resulg may be :L']!(H‘H;l]
approach that may lead to misleading indications,
be replaced by co-ordinated action in the field of

&

Al these deserve to
agricultural regenreh,

The system of conducting crop research in the Ntates with
their generally meagre resources and with similarity of o 1}
problems, may inevitably lead to the tagging of re

0

108t of

search on crops
oi diverse peeuliavities to a single agency in some

of the States.
This may {urther limit the possibility  of pursuing  rescurch gt
the hidwst possible standard in respect of all such

crops and

bithjettx. Meagre, pioeemenl sud part-time attention at a multiplicity
of centros ancrops and subjeots of diverse requireients may not only
be prejudicial to the interests of yesearch bud iy, lay clso goacrade a
false sense of fecling that all what is possible is beiny done for regearch,
According to the present practice, release of improved strains
is heing eficeted n cach State after eertain tests in cultivators’ Luds,
MANEEN ],::'.,vmfurc acopted i the conduct of these tests s not always

standavdized,  Scuticred block trials are taken Up in some cases,

C 29
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while for others only rough obgervational trials are cc\ndu?ted. lIn‘mTi
ase ll,yvots’ ficlds chosen at a few places cannot be ‘[]e)f;
(Jnl‘ it ) for affording a reliable clue, Tt C{II'I nevexh' he as relia )'e
h tosts o lucted under a standard plan in stations located in
1;1 ‘:i‘: ctf)\lrli(xil(l‘,;lvregions and in ev.ery soil-clinm‘ric ’7.011(?, u‘n ler
( , ‘o practices. This is the system followed in Japan
standard agronomic %)::;d s s Gavernmnt
?‘l".;lms"“:r‘;‘}:]l(}z‘ I'L:Il:xl‘losentative of ryots’ holdir'lgs seems.t‘o l)enle\\'ox':1-
olxb plea. Firstly, the ryots’ land is not a static Conceptujln: ‘, 1{‘1;:.; Z
jinprove and it has improved greatly in xiecent‘_\"re:l.rs. W (;at}s:;;;.;w
to aim is to improve the pattern o‘t c-ult% a .1<m]‘m.1 ¢ . (\10
improved strains ready to suit suich‘limprO\ed‘ (‘-on(ltlont'i.rt “,(;u]d
not have to try our strains under primitive conditions, as tha

i i g riculture V&l“ be
e ew that dia agric
qe ance of the Vi a In n
mean our ﬂ((,OI)t

vays primitive. | |
e ()lne of the greatest evils in research to be guard.ed a‘gauléll?t,(::
the contingency of its dogcncmtm.g to a lllC‘IC 1()]u(1(?1<3, Z r O;'L

L f a few methods or practices copied f10;11 elsew iere o ‘,
rosting ( v substances, or aimless crop selections from any
1>r01>{)1:]'l:w 'l:hough such an eventuality‘ mu be a I‘<elv]-l()t0 011‘19,
5. Ly no means unexpected when the facilities pljoxulql for
el “( weacsre and the personnel insullicient or ill-equipped.
:Jii‘e(::::“:‘flb :ngs:lf from old moorings and traditions is olten as

few
available

difficult for a scientist as for a layman. . 1’1\6‘591}120111TL0 a“;,u:g
l' blems is a bold policy whereby research is coneeived, 'p &1}1”(3( an
e wcale to enlist the Dbest of the nation’s talent
built up or ¢ S(: :tom of unified and co-ordinated guidance with
o WO"]_‘ l'“'“?cir' ‘ft(u:')l‘)'(;tlh fundamental and applied rescarch to suit
ample izu:lh.tuh T freo from all unnatural restrictions such

the necds of every regton,

as those imposed by State bayriers.

Methods and policies being of cruc:i:\l %mpurtum;\; for t]"l()
impr ot and success of the future of agvicultural rescarchiin
lm‘P”‘)vemL“ lt‘l 'the country, it has been found necesswiy vo dwell
.t.}tjmﬁ:?x:?:cl:]'lgt111“on a few of the wore outstanding f*.atlv:rcs a.)f tho‘
) revailing systom.  As important asany of thero 1:s‘thu (1.3’11:1%1 ion of
r ) ‘ n';; all Hranches of agrivuliural researel, whicl descrve
pl‘ulll("f“: il-a H‘w inncdiate and distant future, This 13 & matter on
attention in tho W per

3 X Fese aote neleans N ) SO0
pightlully give the lead. Inothe presa

. .
©eo e 4 it ns or succrestions (Jf tlle (/[Op
to l(liii"i‘)llt() these recoinme ndatio [k

and Subject Specialists.



Yvial Next in Agricultural Exiension?

Ly S0 N VENKATAVID VAN,
B s se (A
HoaTaumer s Doyt briveetor oy

Acrienltare (xtoniong, Madras

In considering the future for agricultural oxfcrsion worl
in the Madras State as well as in India it is well to romember
that in tho next five years the whole country will he organiced in
the Community and National Extension Blocks. In the Madrias
State 498 such Blocks will be spread over the entire State,  The
impact of these Blocks on agricultural extension work bas also to
be considered. Tt is well to emphasise that so far oo aoricultural
extension 18 concerned it is very necessary that in these Blicks
work should be on a more and more intensified character and on
a much larger scale, with increased agricultural production,
as improvement of agricultural standards,

as well

There are many aspeets of agricullural extension o Towi
are receiving attention in greater detail in these dovs, The
ment of India have sent out a few teams under

:3('“
Ciovern-
the Tudo-Ameiican
Progzramme to make recommendations regarding the stops o bo
takeu for the co-ordination of agriculiural rescarch and avricultural
extension. Unlike iIn other countries whero acricultural

is largely devoted to education of the ryots,

extension
In India the problem
ig to spread agricultural improvement on a

mass seale amone g
cluss the bulk of whom are illiterate. "

problen,  therefore,

is. ono of work in these areas so that tle mfensificd  ¢feey

on acricultural  extension work iy brought. home to every ficld,
as woll as every villager,  As the work of agrienitural

extension
i+ move nwportant, T propose to confine  mysely

here  with  iig
cgsontindl featuwres  apart  from any adnministiative orp

patteins
vwhich ey be  employed, since the actuad work

is the  most

imortant and requires the utmost  attention, T consideiing wo. i,

itnay be relevant to o consider what has heen

achieve b uod wioag
moic ean beoachieved.,  In AMadras Shabe, dis 1o

TS

a aniher of
reacons consequent  on the need for iufensitiod proeduaviion Lo
mec b the deficits, there has heen expansion in

acvivitios, At present, dmiproved slrains of

padedy s aprend
over 2L wmillien acres or 44 of e

area, Y ,‘/)/,‘/1 ( as

]m\'i\,‘ it s o)

/1///'/'1'1:”'/‘/;'{17 I rfensionmn 999
o ereen manurs has o spread froma pl'ur-ti«‘zﬁ']]y n(*f_r]iqil,-‘.o. arca
to}‘nh:nlv 1°4 miilion  acres.  The consumption  of  ammonium
suiphate  has inereased  from ‘_“),O.UO tons tive 3‘01&15 {gro, .‘u)
nearly 75 00bh tens, Improved ‘stmms of cottm:. nave Or;z-t?}:ser,l
:leml, 5.3 Iakhs of acres or 637, of the t(')tal croppecy: ‘:U’ETI‘, In millets
the progress has not been much. We ha\c acn_l(:vw‘; (.‘-:'.1}' ahout
ciohit Inkhs ol acres, which is less than 167 of the totol millet avea.
lx; aroundnut also, progress has been only about 13 or three ]_u]‘\'hs
In sugarcane the effect has bee_n 1’)henomena‘], as 95 of
or about 1,10,000 acres are under improved varieties,

of acres.
the aren

With this background of zx(-hievement,‘ it may be possible to‘
plan for the future with a specific object of memm%tho V”‘\' ""1’: of
the Srate as well ag of the Nation. In the Second Five Y m»r U‘:m,
the deficit of foodgraing In t‘he )‘{:xdras State has ])f,‘-’fl'] cs;xm.-l::e(l
at ahout T lulhs of tons, and it will b‘e our en(l(iavun}' in rn? z,ultn:t
wrind of Gve years (o completely  wipe out 1111.\‘.(1(-{1@1. Iar t{ns
. .\‘(‘!‘V necessary that the area under improved strains

; {
purpsse, s o o .
Lould be inereased from 275 to 51 million acres or nearly 807 of
should be Inerease

! e, In millets where the progress has been much lews if
jrearea.

is necessary to increase the area from abo.ut & lakhs of ﬂ.(*re‘.‘: to
9:¢ million aeres. The supplies  of ammonium sulphate to 1:@(1
crops has to he inereased from 61)_,1)00~t0ns to one lakh {%n.rl fitry
thousand tons and to all crops to 1,735,000 tons. In ud(him)n,‘.as
o matier i the most important and chieapest way of adding

organi , ercase the area under oo
Tie soil, it is necessary to inercase the area undev green

fertility 1ot ne i ‘ ‘
ntre. Sesbaaia, from 15 to 270 million acres.  The production
manure, Seshania,

{ oilsceds has further to increase by 1,30,000 tons in the plan
O DRSS ax -

period and of cotton by one lakh of bales, while sugarvcanc p;v.‘,mu-“(m
inereas “ten lak of tons on the assumprtion that
has to be inercased by ten lakhs b

about cieht factories proposcd will come into operaticn,
« it R ES < an

ANl these require much careful planning, as wdl ag hivh
effivicney in the exceution of work. Tor this purpose it iy
e e } ] b .

v that the method of extension should be so wdapted
neeessary av J be
md the work co-ordinated so that the largest possible resnli can
ol e S . ‘ : ‘
be ulilised in the smallest time. The most hmportant items
e . . | |
in this respect are the supply of seeds, manures, and irrigation
m SAES b ; < ’ 3 :
resources by mechanical means or otherwise.
The extent to which these methods have bLeen ndonted and
are Lo he s doptod in future are indicated below : —

1o cover an inercased area of nearly 28 million nores unider

. : cr millets 1 wall be eessary wr the erod
paddy and 2 willions mader millets i wall be neccasary o el
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of the plan period to organise distritution f(or over 90,000 Lons of

paddy and millets over 12,000 tons. Several methods of sced
distribution lave been evolved in the past, in multiplying secds
from the nucleus stage on to the producer. Formerly we used to
supply every yecar 1,000 to 1,500 tons of primary secd from sced
farms to be multiplied and to 6,000 or 7,000 tons of secondary
seeds to be distributed to ryots. This method involved not only the
handling of considerable quantity of sced, stocking and financial
difficulties, but it was found that beyond a certain stago extension
was comparatively slow. In order to get over the difficulty, a new
plan has been introduced in the Madras State, whereby each
village will have its own seed farm to cover the entire area in tho
next year by primary seed as every pound of sced can be multi-
plied about 40 to 50 times. A quantity of primary sced equal to
one pound per acre of the village arca is distributed in the villago
itself in order to cover the whole area by the next year.  The multi-
plicd seed is not procured but exchanged immediately with bulk
seed from other ryots, through the Village Associations, of which
there are about 16,200 established in the Madras Stato. During
the first year of the operation, it was possible to cover about
7,000 villages for paddy and about 2,000 villages {or millets under
this scheme. 1In the coming years it is necessary that the ontire
State is covered with Village Seed Farm secds, 1. e, about
20,000 villages in the Second Five Year plan period. It should bo
the endeavour of all agricultural extension workers, hoth in the
Community and National Extension Blocks and outside to sce that
evory important village is covered with improved seeds of paddy
and millets from the Village Seed IFarm. Equally important is
the application of maunure. If the supply of ammonium sulphato

is pushed up to 1,50,000 tons, the increased production will be

about  3,00,000 tons of rice, which s quite  substantial,

Ammonium sulphate is comparatively costly and its applic

ation is
dccided by economic considerations. It

18, thorofore, necessary
to have also a cheap manure, and particularly so0 as South Indizn
soils require organic manurc in large quantities,  especially
paddy lands. The future expansion in this respeet is to cover
nearly 2% million acres with Sesbunia as against 1% million acres at
present, Of all green manures tried, Seshania has been fouud to
be the cheapest.  Asa line crop it gives upto 5,000 1h, of agreen
leaf per acre closely planted around bordors of paddy ficlds and
it is enough to manure the field, the cost being hardly ono anna

per acre for seed. Besides, asa pure crop, Seshaniq gives about
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500006 1 (‘I)(m”h to cover ten it 1];(< })?l-"iﬂj,' aren, 37](1 t}_,i[; i
* 3 I [ 3

aloo coonomical,  Bub Sesbania s an onu crop. in lurther

1t
neceszary to have a permanent arrangomeat for supply of organie
this purpose, Gliricidia

.
* L
! on the hich borders and

o
matter in the form of green Jeaf. 1o
maculata or Indigofera teysmanil plantec
Lanids of tho field have been feund very cificacious, diving two
cubiings per year, enough to manure that area under paddy. The
arcn under Gliricidic has expanded from a very small beginnings
five years ogo, to nearly 40,000 acres at present and the total area
‘ t =hould be our endeavour
{0 so0 that by the next five years another lakh of acres is covered,

qo far covered is nearly a lakh of acres.

go that the problem of supply of organic matter is solved and
a pormanent  supply of green  leal ls.assured on ‘a large scale.
Aitogether, the green-loaf programme gives abuut. 107 to 15% extra
yicld in paddy and estimated to give permanent increased produc-
by 1,34,000 tons of rice at comparatively very little cost to the
ryot by the end of the Second Year Plan.

It is necessary in agricultural work to have some easy

methods of approach to the 71yots and intimate contact is
required, and it is for this purpose the Department has organised
Villiwe  Associations in every village. There are now about
16 200 associations 80 formed, in the State as acainst a total of
90,600 villages. The next and most important step in thig
connection is to mako these associations work efficiently, so
that they form a compact medium for the spread of agrienltural
improvements in each vitluge by discussion anmongst themsclves
and with local officcrs of the Agricultural  Departinent. They
should be mado to work as metia for communicating requirements
in seods. manures cte. required  for cach village and also for
other improvements like introduction of new plants, imp]emenis,
horticulture and other improved cultivation practices.  Apart
from other types of village organigations it is found that such
an organisation devoted more or less exclusively o the agricultural
improvements and extension'm each V{H&gf} serves amore useful
purpose rather than a generalised organizaticn, In the futwe, for
exiension work these organizations will be muade to work in its
fullost  capacity. 'There have been discussions about the way
in which the ryotis to be approached in regard to arriewlturad
improvements.  There arc also  differences  of  opinion in this
connection  as maethods  of foreign  countrics  arve also frecly
Jizeussed for adoption. Tt is, however, wcll to remember in this
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connection that the pattern of agricultural extension is to ho
developed to suit the needs of each locality, particularly in
Madras State, whero a large body of ryots are illiterate, and
have only small boldings. Tt is necessary to have a direct and
factual approach to the actual needs of crop. In this respect

personal contact is the most important, and it is that which has
to be developed to the fullest extent.

Unfortunately the area covered by each extension worker
is comparatively large; roughly it worked to about 1,060,000 acres in
the year 1953. TFrom December 1954 the Department has been
re-organised to have a demonstrator with a depot and comple-
mentary stafl for every two firkas and adding the staff employed
in the Community and National Extension Blocks, the present are

to be covered by an Agricultural Demonstrator is somothing
like 70,000 acres.

It is understood that the area is about the size of a county
in Tennessee, which acts as an extension centre for that area. In
Madras we have for each Demonstrator a jurisdiction more or less
akin to the Tennessee University. Our methods should, therefore, be
adapted to the jurisdiction of each agricultural extension worker.
A new method was tried in the National Extension Block in Tanjore
District where a demonstrator was employed for every firka or
about 30,000 acres. The result was that it is possible to extend
agricultural  improvement  practically throughout the area
even in the first two years of working. It has been possible to
extend green manures over 60% of the area, Village Associations in
every village and improved strains in nearly 70% of the area; the
intention being that the entire area should be covered in the course of
three years. With the introduction of 498 Community and National
Extension Blocks in the Second Five- Year Plan, it may be possible
to have for each Demonstrator a jurisdiction of the order of
30,000 acres, with greater intensification of work. But one thing
is necessary and that is the intensive programme already being
carried on should be on a much more amplified scale in these Blocks.
For this purpose, it is very necessary to have technical supervision
of the highest order.

A further development which has been proposed in the
All-India Second IFive- Year Plan is the intensification of geed
multiplication. Tt has been proposed to have in Madras about
500 sced -farm blocks of 25 acres each in areas contiguous to
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Community Projects and National Extension areas. With these
additional 12,500 acres exclusively devoted for multiplication of
pure sced, it may ne possible to have a large quantity of pure seeds
which can be used for every crop to be developed for expansion
in the Village Seed Farms in the whole cultivated area. This will be
a great step in the improvement, as the Department will then produce
the ontire requirement of nucleus seed.

A further step contemplated in the Second FIive - Year Plan
is the introduction of plant protection centres in four places in
the State where complete equipment with 400 sprayers, 400 dusters
and power sprayers will be available ‘for lzfrge-s.cale operations. .It,
is possible that the (iovernment of India ?\'1]1 also. be starting
one regional plant protection centre for operations against pests and
diseases for large-scale use, including aeroplanes. The present
work of plant protection covers about 300,000 acres every year,
in addition to a large number of fruit plants. In order to take
eflicient and prompt action in advance, before the pest or discase
breaks out in any serious manner we are having in Madras State
a weekly forecast of pests and diseases which .are likely to occu.r
or which have occurred and are likely to spread in some areas. This
information is broadcast throughthe Radio. It is necessary that the
fullest use is made of this information and plant protection measures
taken in this State sufficiently in advance, so that the damage
by pests and diseases is minimised to the fullest extent possible.

With a view to help the ryots with a permanent source
of supply of water, and to lhelp the existing sources c.)f irrigation, the
Acricultural Department launched the filter-point scheme. So
iv;; about 1,873 filter points have been sunk. In areas with a
sandy sub-stratum. The programme is to increase this by 2,000
filter points in the year 1955-56, and another 3,000 in the
Sccond Yive - Year Plan, altogether 6,900 filter points capable
of irrigating permanently about 69,000 acres would be available
in Madras at the end of the Iive-Year Plan period, A cheap coir
filter point, costing only one-sixth of the ordinary brass filter, has also
been devised and introduced. This work on filter points should
be pushed through, as it forms an entirely new source of supplement-
ing thoe existing water supplies and enables raising of crops even
in summer, where other sources fail,

T have so far discussed the most important features of
acricullural cxtension in the Madras State in relation to actual
‘o
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requirements of work and what can be achioved,
difficult to formulate or fore
Pattern of the organis

Towill ha very
cast what changes moy ocour i he
atien for extension work or e the et hodss
of approach, Lut it should he such fhat the requirements of ryots
are dudividually met from fleld to ficld

, aud 1t should be our
endeavour o seep that ecach

ryot is made to know and carry out
all improvement s possible.  Personal contact Is most imporiant in
this respect, 1 {he brogramme I have just indicated of Aericultural
Extension work on the production
out with vigour, it will be a grea
agriculture in Madras State, whatever the pattern or
be in the organisation employed.

and improvement sjde s cnrried

setl - up may

Limprovement {n the future of

Recent Advances and ‘
Possibilitizs in Agricultural Reszarch

Ly T. R.NADRAYANSN,
Beosesfag, snoaL (Cantely),

Plant Physiologist, sricudunral

A
lesearch Tnatituie, Coimba Sre
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nd betier research There is an old 3aymaen amil X G enny
more a L IakS 2 ) i ' A § S
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take up in the l‘d(“(, on]y what is left in the pot and { 1S til
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pot always full.

As mentioned in the Memoirs of the ;\.é_j‘l‘i(‘ll.]tlll‘.’:ll J)(“{)In‘i-
ent, there is a real need for a constant examination of {he
m' "" m'c ol research and developmental work to meet 1o
I”"‘rfl‘.““(‘r needs of the country from time to time, The memolirs,
ih:::i:;mi;] volume of which was recen?ly ;)Ub]i«.shc(‘;‘,1Sv(?]‘V'-;‘f:' '1\ a
:‘()Ii\'('ni(‘llf; review of the work done so far, ie. till 16548 Lyt s is
'1’11'09(1" more or less out-dated by the recent developrients  and
;xcbi;vjemcnts, even in our own department,

Aoricultural rescarch is a wvast fiel'd ’of qun:; S}'F.Cciuiised
‘(-icnu-sh\\'hi(’h havo all one common object, of impro ‘ing crop
oy A There is of course never any doubt about such resaarely
production. . at is not always remembered is that it should
being essential, but what is not .). Lnenbor Lt i o
also be quite a continuous process and there MVI,} nu(‘,l. IL ijc
when one can rest on his oars.und allpw the.‘curzcx;t o‘t Fublicity to
carry him through, 1t is ubvlotfsl‘\' 1mp<;s>wlelru c]:‘\nl_;n;:;r m“c\'c.“
to indicate the possible lines of dCVC[Oj)UlCI]t'];n “,h,‘ fl‘&‘lub ol agri-
cultural research, and so the present paper will niejcls

Yoourtiine the
sCOpe for further knowledge in just a few aspects.

Acricultural Resesveh may be grouped indg five 1aain Chises s
aric
1)  Aironomic,

Gonntio,

Clesnionl,

3

(
&
(:
(
(

1 Physiolocical and

b

~— e LD

Pathological,
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(1) dgronondic : Tillage and other cultural operations,
spacing and rotation of crops come in this cluss.

(2) Genctic: These include  fundamental eytological
studies, hybridisation work, both inter-specific and intra-apecific and
subsequent selection and fisation of desirable pure types, followed
by trials to assess the vielding potentialitics, culminating in the
evolution of improved strains and varieties.

(3) Chemical : Al studies relating to plant nutrition, the
availability of nutrient elements in different soils, their uptake by
crop plants under different seasonal conditions and systems of
cropping, the inter-relations of nutrients within the plant system,
how best to detect, determine and rectify nutrienu deficiencics, and

the formulation of optimum fertilizing schedules for various Crops;
all these come under this head,

In recent times the importance of micro-nutricnis is being
recognised, not only in maintaining proper growth

but also in regard
tothe possibilities of utilising them to incre

ase productivity as well,

As one of the incidental benefits, (though as yet only to a very
small extent) of the armaments race in atomic weapons, we may

mention the use of radioactive isotopes in the study of plant nutrition

problems. In the more advanced countries of the West

and even in
the East - (as in Japan for instance), these

“tagged” clements are
being utilised to trace the paths of uptake of nutrients liko phos-
phorus, in crop plants at different stages of growth and very valuable
information has already been secured. Thus, by using radioactive
P it is found 80% of the total uptake of phosphorus by wheat
plants was from the added fertilizer and only 207 was taken up
from the soil reserves. The phosphorus also gets transferred from
leaves and stems into the earheads as the plants mature. Another
valuable observation was that fertilized plants are ablo to t
more of soil phosphorus than unfertilized plants. The ability to
utilise soil phosphorus varies with different crop-plants ; thus tomato
geedlings are unable to utilise the /> “fixed” in soils, whercas other
crops like Sudan grass could utilize a certain proportion of the
goil-fixed phosphorus.

ake up

Radioactive isotopes are also wuseful in determining root
development and zones of active root growth in plants far
moro rapidly than was over possible by the older imbibition methods.
radioactive Nitrogen (N ') has been wuseful in nitrogen fixation

.. . . 3 . <y
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studics and (€' is used in p]m(osyn.thetio n-s‘enr(‘l.nt-s m.)d (~':,n‘bnhy-
drate metabolism. As another interestfn.g use of radioactive .ISOtOI’es
may be cited the finding that lemon juice was 'the most active of all
gul;st.nn(?es tested, to remove phos'pl'lorus residues from the teeth,
although the actual pH of the fruit juice or of ar.1y other mouthwash
had very little effect upon the phosphorus depletion from teeth.

Trom the narrow chemical viewpoint, we n.my cite as .1‘(‘30ent
advances, the use of liquid ammonia and urea as mtroge.x]) fert:i].IZ(?rlg, .
various new methods of making rock p?osplxa};ei nore ezslgr utlklm hle
by plants, and a spurt of research on soil cond'ltlolrllers. the ijt- nf)“;r[;
being Krilium. Similar ion-ex?hange resins avle re;):en yeiw}or
prominence in de - salting brackish .Water and thereby ev
reclamation of saline and alkaline goils,

In analytical methods, some of tl.le older tools have befn
improved and perfected as in spectrochemical resear.ch. A:]ningt? 10
newer tools should be mentioned chromatography, in the . etec 1'oln

1 estimation of numerous plant products ranging from amino - a?-u E]
o h - hormones, in even very small quantities of plant materijal.
to growth- fl( hbour-’saving devices and standardised methods in
r\r\;lei;t:rsl:ala,(l))ora(tories enables them to handle analyt‘ical samples nea..rly
4 to 5 times what wo are able tO. get t'hrough ¥n our laborator\es:
These devices are simple and relatively inexpensive and need only

some thought and skill.

The purpose of the foregoing list is mver'ely to s:)refss‘the fact
that we in South India have a very long way to go before “'78 ca.n
expeet to emulate the tempo and output of research that exists in
other countrics. There is also a ver}f gr(.aat and urgent nere(l‘ ‘9 03”‘)’
out adequate soil-nutrient surveys in dxﬁ‘c.:rent tm(‘.ts and }eglolls 1‘u
{he Madras State, in order to plan manurial experiments in a more
intelligent and purposeful manner, wherefrom better results may be

expected in quicker time.

(4) Plant Phystiology : Being a sort of border-land science
. g rather difficult to demarcate where exactly plant chemistry ends
it 1(;3 rphysiology begins, and hence the present distinction is chiefly one
an ’

of convenience.

Thus the problom of nutrient deficiencios in crop pl.ants i8 one

ot 'v.boin" tackled in other countries both by the chemist and the

that 18 V-O] ist. When the sbortage of nutrient elements [alls

[l)lulnmfvp:)zle(:'s?in .criticztl level the plant develops a characteristic
yel( < ‘
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pattan of vivual symploms on the folince and othier parts of tho
plant aud very often these are known by the term of physiolocical
discases or physiological disorders.  As typieal exawples wo nay cife
“Hrenehing ” or “little leaf discase™ on various fruit trees cuiied hy
zinc deficiency and “dio back” «ue to copper deficieney.  Before
these deficiencices get acute, there is usually a preliminary syipromless
stage, which is detectable only by careful chemicid analysis

The usual methods of correeting such “ deficiency disorders”
are by supplying the deficient nutrients in o suitable form and
manner, either as soil dressings or foliar sprays, or by injeciion
methods.,  In view of the complexities of physiological balance and
interrelations between different nutrient elements, whereby an exerss
of oue clement leads to deficiency symptoms of another clement
(c. z. Manganese toxicity sthuulating iron cldorosis aympioms and
Magnesium deficiency being induced by excess of potash manuring
a great deal of systematic and painstaking research is necessary
before we can suggest remedial measures for our South Indian e¢rops
and conditions. Here again, there is a veal neced to carry out adequate
soll - nutrient surveys over the entire State as has been done in
Australia, New Zealand and many other countrics, so that we may be
able to programme and test out various remedial measures, before
recommending suitable remedies for genoral adoption,

(frowth Hormones : A very wide variety of quite remarkable
effccts have been obtained in recent years on plant growth and
development, by tho use of chemicals that go by tho nume of growth -
regulating substances. To recount only a few of these effcets, wo
may cite weed control by selective herbicides, induction of better
rooting in cuttings, provention of fruit - shedding, (c. g, Button-
siiedding in coconut), improvement of fruit-set, induction of scedless
fruiting as in tomatoes, prolonging dormancy in tubers (iike potitocs)
as wdll as breaking the dormancy when needed for planting purposes,
regulation of flowéring and fruiting as in pineapples, to stagger tho
ripening and thereby prolong the fruiting scason, hastening the
ripening of {ruits like bananas and citrus and prevention of eold
storage disorders like “Drown spol” ete.; these are some of tho
remarkablo effects  obtainable,  Some of these chemicals, like
benzatriazole for example, causes a breakdown of apical dominance
and indnees extensive morphological modifications in the leaves andd
Jeafstallks - but this occurs only when the chemical is applisd to tho
goil in which the plants are growing; as foliar applications, even at
very higho cencentrations upto 1000 5o poms have no effeet ab all,

«

. - T N
Adcanees (o Agricolividd Rescarel, :
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o
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Obviously a wvasi ficdd of resowch Hew Lere, wherefvom practical
results may be expected in a vumber of aspests clusely related to
increased crop produetion.

The problem of drought resistanceis of very great importance
in crop production, but it must be admitted that we are no nearer
any solution to this problom as yot, because in spite of considerable
study in various countries we do not have any recognised eor generally
applicable eriterion for an objective as<cssment of drought resistance.
In view of its complexity, real progress may be expected only after
intenrive studies are carried out under rigid control of environmental
conditiona like moisture, licht, and temperature, and internal factors
like nutrient levels cte.

5. DPuathology: The same is the position with regard to
discase-resistance. This takes us on to the next group, DBoth against
inscct pests and funvus disesses ve have i recent years  developed
a variety of chemicals that are more effective than the traditional
old-time remedies of Bordeaux mixture and fish-oil sprays, but here
again there siill oxists a real need to intensify research., The scope
and porsitilities of systomic insecticides against iusect pests of the
stom-boring type, the interrelations between diffcrent pests (e.g. mites
increasing when jassids on  DBlepdi are reduced by D. D, T.), these
require a good deal more of study.

Against fungus diseases like paddy blast, the search for
resistant straing is a continuous onc and we are still only on the
fringe of the subjoct.

In the field of virus research we have hardly any information,
beyond perhaps the occurrence of such virus diseases on specific erops.
Advances in protein cliemistry and the clectron microseope are being
put to use in other countries to investizate virus dizecases, but in
India and South India in particular, we have yet to make up a time-
lag of nearly thirty years.
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by 8. VENKATACHALAM &
br. A, MARIAKULANDAL

Introduction: Tt is a well-known fact that in India, the

population is steadily going up, whilo the productivity of the land is
going down. It is this sorrowful state of affairs that leads our

country to the verge of starvation at critical timoes as in world

. e . s i
wars or famine. There is only one way of putting an end to this
and that is by ensuring an increase in the yicld per acro of our
lands, through the wse of fertilizors. Fertilizers alone can save
us from famines,

Fertilizer production in India: The need for the use of ferti-

izers becomes clear in view of the insufficiency of available organies

such as cattle manure and composts, The use of green manures is

limited to soils which are fertile enough to support a groen manuro
crop. In poor soils newly brought under cultivation as in the
Lower Bhavani area, a good crop of green manure cannot bo

obtained unless nutrients are supplied to the soil. Supplying
readily available nutrients to the hundred thousand acres is
possible only in the form of artificials.

Our country is far behind all other civilised nations in the

production and use of fertilisers. A glance at the figures relating to

the consumption of chemical fertilisers in various countries of the

world 1s enough to show that acre-yiclds of crops runs somewhat

parallel (o the consumption of fertilisers. In our country tho

production of fertiliser is not sufficient even to meot the present low

demands. DMore factories for the production of nitrogenous and

phosphatic fertilisers are nceded. 'The use of fertilisers algo has to

be considerably steppoed up. The following table shows a comparison
of Tndian production® and consumption of fertilisers with that of

Japan (I, A O. St atistics, 1952). Factories as at Sindri have to boe

egtablished in other parts of the country, and particularly in the
Qouth. The Trichinopoly deposits of  phosphates have to be
exploifed for the preduction of fertilizors like silicophosphates and

phosphoric acid.
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' ) ) concumplion of fertilizers in
Table showing the productz.on and consuny ff
India and Japan

— s

Production Consumption
India Japan India Japan

(In 1000 metric tons)

. . . 0
Nitrogenous — 48 N 38 457 63 44
- 259 3 243
Phosphatic — a8 P.0, 13 255 13 4
\ 96
Potassic — as K, 0 44

Profitable use of fertilisers: A review of manurial trials eonduct?d
i - State and the extensive roil surveys go to ghiow that the
e 0‘.“ ' lt of our State with recard to manurial constituents are
:)i((ilzigiirrl:l(lztz‘:r, nitrogen and phosphorie a‘cid an}d for th:a.bcst I‘-‘(:suhjs.,
thz artifieials are to be used in conjunction with organics. Iuxperi-
nients on ryot’s fields in Tanjoro delta has also proved tha't th.e uge
of artificial nitrogen alone is not good enough and a combination of

igrogen and phosphoric acid is essential for maximum benefits.
n N 4

One of the important factors in the efﬁc‘ient use of fertilisers
is knowing how much to use and \}'hen, flur a given t.ype of
coil.  Of the many methods d'evelopeu to ‘ueSernm’xe tl‘ns,' the
most practical one is the rapid tissue test. 1}*.63 pro‘cexviurf? n’n ovl\zed
is very simplo. Nitrogen is tested by adding a few ‘QIOP* of the
nii,mt;: reagont Qdirectly on the P]‘“_’t on t‘he freshly cut t“«)wé and th'e
formation of a blue colour and its intensity are noteil. I ho's?hate i8
{ested by adding the phosphate re:z:.gems to‘ freshly - cut‘, tissue ('Lfld
the intensity of blue colour not.ed. l‘hege tests, t.hough by thmnsehcs
they are simple, require oxperience m mtcrpro‘tmj‘; the results, .]lll a
thorough study, tests can be made on plants {ron plots llecuv.mg
known\dOSCS of nutrients and results of tests compared with yield

figures as shown below :

Level of nutrients 0 1 9 3 4
Jesults of tests 0 low medium  bigh V. high
\’i(}ld 20 40 0 ) 8()

i"rom the above regults it is clear that to et manimum vield,

’ « NS a1 N st et e Tior
putrients ab lovel 8 has to be applicd and the test muicating High
1 ho nCCesSArYy Level 4 can be avoided and to that extent theuse
wl - < . . - - et P Cveear)rrg- P .
of fertiliser can be minimized, Whers a systenmatic eapeiuet s o
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include various mercury - compounds,  sulphur,

fermate, Dithane,
Arasan ete,,  Apart from these, tl

ere are also the multiplo purpose
mixtures supplying nutrients, herbicides and  pesticides such

as
T—5-—-5 grade containing 175 of 2, 4-D and 0.25 3 Lindune.
Method of application : Fertilizers  should never  be placed

dircetly above or below the seed though separated by a soil layer.
The Awicrican National Joint commitice on fertilizor application has
published (1938 quoted by Collings) its recommendations for some
field aud horticultural crops and this could be followed with
advantage in the placement of fortilizers for different crops.

Fertilizers have a bright future and this is espec
our country as we aro just entering the fortilizer age.  Large-wealo
production of fertilizers have only just been started and much
remains to be done in this important field in our country.

ially truo in

Cytogenetics

by N. KRISHNASWAMY &
V. S. RAMAN,
Cytogeneties Laboratory,
Agricultural Research
Institute, Coimbatore

In Cytogenetics and P]ar.lt breeding, tbe. co.nven}tlonalb mre‘tl;:)\dsi::
collection, introduction, selcct?on ﬁ!?d hyt)rldlsﬂhonﬂ mlve rzethe mo;t
in this department since its Inception. .l’.hese methods Ja e
sertal 1 ave the basic ones for obtaining the desirec plant selce-
corfuin o i ipation of the fundamentals of genctics, much
fions. I the lll‘;?iii{;(;ltileltlxe several crop plants, some systematic and
g:ﬁ\(::.:tl:.12:(;0::1)‘30‘”\ the occagrion aroso. Thc' storehmils.ev ofdall de;med
characters has been in the wild plants from which the cultivate 1 ones mvte
1‘)eevn later selected. We have often .to go back to nature tf) utcor}\?m.te
certain required charactersinto the m'z]tnvated type and rflao t? 11r.1v_xg0m (:sr}xJ ,
ke it resistant towards pests, dlsease.s and adveris? conditions. o e
mate ratches for suitable mutations to occur in the homozygous
sclmltfﬂﬁ ﬂ]SO' i Loccur at very low rates. Attempts have been made
nm.'t(',rmlﬂ‘ ,'IIIGS?L\Of incidence of such mutations by the application
to m”m-m the ri: (J-mse changes in the heritable material. The cConeep-
O.f agonc e Whmorctfhe heritable unit is still nebulous, though something
::)En(;fwt,’ini,‘fj::their location, arrangement and constitntyior:‘ The gene
cannot be newly created but an existing gene can b.e made :o chz:ng:\}b:y
readjustment of its molecular st,.ructmje. In t'zl:mg.rc;coarser-to 1“3
bridisation whether it be intervarietal, interspecific orintergencric, only

gene recombinations are produced.

In the following are stressed some of the lines Of.iI]\'(fStig{ltioy)g
which deserve a systematic trial so that the crop plants in gencral may
be thoronghly understood and usc'fu) rcconlxbmntlons C()Illd' be obtained
with  greater certainty. Experiments in the Pr?ductlon. of uuFo-
p()lyploi'ds have been done in. most crop plants m'm. satisfactorily
systematic manner and a fairly wide ground has been covered.

In recent ycars considerable work has been done. not on]yvt:o
produco artificially mutations but also to uCﬁL‘Ltl(}I‘&tC IhL:H‘ production
by the use of oxternal agencics like X-Tays, radium emanations, .hea\; and
chemical reagents. Interest in this kind of work Wfls greatly stxm’ulate.d
by the discovery of Muller in 1928 t.hut X-ravs lIldl?(‘(‘(i mutaftlonslm
D"ro.s'o])/“'/a similar to those occu‘rr{ng in 1.1:1ture hut with o .cons:du‘rrm)l}f
greater frequeney, Stadlor (1928) working on t‘h( genetie eff'ccts 0
x-rays on barley and wheat, demonstrated the possitility of experimental
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modification of heredity in plants by subjecting them to penetrating
radiations, Since then several plant specics, Datura, tobacco, cotton,
maize, rice, millets, onion, tomato, flax etc. have been subjected to the
action of several oxternal agencies for production of variations and a
considerable body of data has been accumulated. Although most of
these induced mutations are recessive, and at !first abnornalities and
uneconomic ones are noted, numerous economic mutations appear in
later generations. Horlacher and Killough (1931) studying the genetic
effects of x-rays on cotton have put forth strong evidence for the
occurrence of dominant progressive mutations also as a result of
irradiation. With the improvements in technic systematic work with
x-rays has shown that a good number of useful variations could be
broduced. Gustaffson (1947) discusses at length mutations in agricultural
plants. Intensive and systematic work is being carried on in Sweden,
England and America. Work on barley in Sweden has produced
mutations for earliness, lateness, winterhardiness, straw characters,
malting qualities and higher yield. In rape and mustard, strains with
higher yield and oil content have been induced. The rate of mutations
is some plants has been estimated at 300 times over the control. The
usefulness of the x.raysin vegetatively multiplied plants is practically
unlimited. There is yet another source of obtaining variations which
has not been sufficiently exploited and that is vegetative buds. Vegeta-
tive variations known as ‘ bud sports” have no doubt arisen from time
to time in plants, but attempts have not so far been made, as a regular
method of plant improvement to produce them artificially and increase
the material for selection, The application of this method in encouraging
the growth of dormant buds which may carry latent variations and
which in normal agricultural practice are not given an opportunity to
develop into shoots, and by causing injury aud mutilations to them by
cutting and grafting to sexually propagated plants have not been
intensively investigated and that is presumably due to the lack of
necessity for vegetative propagation in such plants which readily set sced.

Recently the United States Department of Agriculture has set up
a programme of research with the co-operation of the Atomic Energy
Commission, in which the influence of radioactive materials on the
growth of crops is to be studied. The programme includes researches
(i) to measure the effects of additions of radioactive materials to soil
fertiliser on the growth, maturity, yield and composition of various
representative crops, (2) todetermine the influence of low activities of
alpha, beta and gamma radiations on the germination of seed and the
growth and vigour of seedlingg, and (3) to ascertain the influence of the
radicactive materials on the number and activity of the bacterial and
other soil micro-organisms. Usually plant hybridisation work is laborious
and time-consuming. Several methods have been adopted for artificial
emasculation of hermaphrodite flowers such as hot-water treatment ete.
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It would help in producing a large number of bybrir?s if method.s are
available in which the anthers are rendered sterile Wlth(:‘!ut th'e shgm.a.
beine affected. Chemicals like 2, 4-dichlorophenoxy aC?th. acid Maleie
hyd:azide, = Tri-iodo-benzoic acids aund Naphtba_lepe acet} acide l}a.ve beefx
reported to produce such male sterility (Rhen.19;).2). An 1{1Fere.st1ng appli-
cations of genetic knowledge to p!a.nt breeding is the u?lllsatlon of n'az'xle
sterility in the production of hybrid z?eeds'. Cy.toplasm.-lc nale stenhb.y
was utilised for hybrid seed productllon'm onion, malze.etc'. A preli-
minary experiment with 2,4.D done in tenai, gave indications of

positive results.

Somatic reduction has been recorded in.a n’umber of plan'ts
(Coffee, Cotton, Oryza etc.) and also been artiﬁcml}y mdu'ced, Hus.km
(1948 and 104Y) has reviewed the literature on this sub!ect_ S'odmm
ribose-nucleate, and sodium nucleate. were found by him to m('luc.e
gomatic meiosis in root tips of Allium cepa and other p‘lant-s, This
method of reducing the chromosome numbfars from thg dx.ploxd to the
haploid level, as also that of higher polyploids to the dlplOId- level hafs
rendered the analysis of chromosome complements, and genomic analysis
easy. This would give the breeder auseflfl tool. to_obtam Gomplet.ely
homozygous plants. In many crop p]ants investigations on ‘the relam?n.
ship of the genomes between the cultivated races and the wild are being
carried on in greater detail to know the. dﬁg{ee of homology and the
possiblo recombination effects, when hybridisations are made. A syste-
matic study on this line of work is also called for,

The determination of linkage gro'ups is_of great importance in
economic brecding as knowledge is obtame.d vsnth regf.;r(.l.t.o the genes
that are combined together, the recombination possibilities, and the
particular genes that could be made use of as mark‘er g.enes for a
particular linkage group. None of the crop plantg grown in this State has
been completely and systematically worked on this aspect.

The search for ancestral forms and through them the basio genome
has been a very important item in .the breed\.ng programme of. all crop
plants. 1In seeking now genes, special at-tentu?n s‘hm'ﬂd be paid to the
centres of origin of the ancient .forn?s, for it is in these centres
that plants with great genetical dfversxty may l.>e found. The trans-
formation that has been effected in potato., maize, wheat, rye, cotton
etc. as a result of the incorporation of .w1ld genes f:ollected through

tensive expeditions is now a matter o? hlStOfY_- The lmmense va‘lue of
ox ditions to these contres and collection of wild relatives of cultivated
e)l::):tsl is emphasized. The study of the genetics of the wild plants
fe]ated to the cultivated ones is also stressed.

In the field of plant improvement, cytogenetical work has to be
intensified and more economic plants have to be brought within its
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scopc. More fundamental work untramcllod by considerations of
immediate application will also have to be undertaken. This will help in
the formulation of general principles and new and improved techniques
which are vital to the progress of applied research. As science is
primarily a mental discipline which is so variable with individuals, it is
worthwhile to have a number of men working at the same problems and

aspects to secure successful results, It is only by team work that
substantial progress can be made.

Summary: The following investigations are suggested for inclusion
in the future programme of cytogenetical research in this State:
Systematic studies of (1) irradiation effects on crop and fruit plants with
a view to production of new mutations, (2) Action of chemicals
in the production of mutations as also male sterility for use in
hybridisation and production of hybrid seeds, (3) Study of the
relationships of the wild with the cultivated species and production
of homozygous plants through induced haploids, (4) Systematic study
of linkage groups and chromosome mapping as a help in the production of
desired recombinations with greater certainty and (5) Collection and
study of the wild plants with regard to their behaviour, genetics ete. and
the selection of suitable races to be hybridised with the cultivated ones
for crop improvement,
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Agricultural Entomology

by K. P. ANANTHANARAYANAN,
Government Entomologist

As a result of intensive work during the past half-a-century,
we have a large number of published records regarding the insect fauna,
pest occurrences and their life-history studies, etc., in relation to alj
important crops grown in our State. The two publications of Ayyar
T. V. R., “Anpnotated list of insects affecting the important cultivated
crops of South India (1932) and “Handbook of Economic Eutomology
for South India'’ ( 1940) give considerable information on entomological
problems of South India. These are of inestimable value to guide future
work. More recent achievements are in the field of insecticidal method
of control. These and related progress, are to some extent brought out in
the Departmental Memoirs of 1950. Appreciable work had also been
done in the biological method of insect control and the pioneer work
on the control of the cottony cushion scale in the Nilgiris and the
Black-headed caterpillar of coconut carried out by Y. R. Rao and others
(1944 and 1950) stands to the credit of the Madras State, ¢ Bee-Keeping
in South India” is another departmental publication, which is
serving a very useful purpose by embodying valuable information on
apiculture, relating to beeg.

Insecticidal methods of control gained prominence after World
War II. This feature accounts for giving a new and permanent place for
Entomology in Extension Service.

Emphasis on insecticidal methods of control, have, however, brought
in new problems. We have a strong and powerful weapon in our hands,
and our immediate problem is to study (i) to what extent we can use,
(ii) how best it can be appliedt (iii). to what extent it is really useful,
(iv) to know where and why it fails and (v) what exactly the other
methods are that have to be brought in.

(1) To what extent we can use insecticides: Pesticides in use are
mounting in quantity, thanks to convincing results and the increasingly
effective propaganda exercised by the extension staff. A change in
the mind of the cultivator is evident. He no longer keeps quiet when
any pest is threatening destruction of his crops. One of the most
important aspects of this change has been the recognition that crops can
be made more productive by control of pests at proper tines |
methods, but if neglected due to ignorance or indiffere;. .
in considerable loss. In many places, primitive meil gy (f Foriing sl
prevail. Lands should be made more productive by ado ;s

scientific methods. Small holdings should get BN (e, D of
3 [SESRY SRR Jue

) Proper
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the methods is .
for to reduce loss of yields from pests, There is much se
or increased use of pesticides ' 1uch 8cOpe

In thi i : . .
vostod an tohltiec;?nex;gz;lco;, t;r:amdy msccmcxdes. have been departmentally
insects against which tho © dosages at which they can be applied, the
can be treated safely ang ti;:e successful, the plants or crops which
to the operators, Tl o 'method.of application without hazard
1o synthetic chemicals and systemic insecticides

are useful agaj 8 i
gainst a variety of pests and are safe to apply on almost

all plants, wit :
P ith few exceptions. Suiphur has speeific sction against

mites. DDT work L,

BHC is useful to c:nV::(i: or Cf)ntronmg jassids, caterpillars, and bectles
imparts a taint or off ﬂa ey of pests and shows quicker action, but
o Both. DDT - a(\lrour in the case of root crops, when nm’ﬂicd
cucurbitaceous plants, anThe }i?s(:ar:}ll&y injllxu‘el folinge, especially of

: on thisline h ;
only to studv t a8 to continue not
actiyon - .ul:]oe Z)ellgﬁgml and adverse effects independent of insecticidal
treated matorial Trlller:ut Ways.a;}d means of assessing residues on
Jifficultios and ris.ks ot _ are limitations imposed by operational
at arise on the use of hi .

such P .. 1ighly poisono
uch as organophosphates, which injure man by contlact inll::]:tl;?)x:l::lls

by ingestion. Th .
y 1ng e use of these requires careful planning, technical skill

and experience an fqi
p d careful supervision. The use of theso insceticides i8

therefore to be taken up wi
p with due caution and i
Jonroes ho : and popularised only 1 !
g wover cifective they are. Problems of residues, of lxbzlmzl.‘;i:go(;;

substances deadly to man, an d d
! N d problem o ecidi g 8 eConomic e 0
the msecticides, are fields w hore mO:e : e o f

work . .
are urgently necessary. ork and more information
(2) How best insectici .
where the crop in exte‘:lcstilsledifr:an l_)e :pphed; During a severe outbreak,
. ag 18 brimming with i
species, recall ‘ ) g with inscets of tho same
all))plied, on n}l, :PeCttul:ulur effect is seen, by the action of insectis'd 8
: arge s ; . . cide
arge scalo. But invariably it so happens that the insccts

ha e 84]1 (3] y
Vv y d 1aVoe tO tzho c Op even thl wo axKe imm ‘(h'\otﬁ
Zl(l cause 1 LV 1 AY 1 t l{ 1 C {

measures to treat the cr il i
rops. In killing insects, we have incurrcd some

expenditure too, )
bein o 011:3 often feels that the presence of insects should have
: ier, to avert damage and minimise loss, Thus tixx;cly

applicati i :
Sgg(l)s(z}ufxf)nf:ﬁ on'e of thq most important aspects of the proble
y, often wo meet with more than one inscet, in one and tI} o
’ and the samo

crop cither at the same time or at di

In many of our crops, the margin 2;{};1;??'12 %&ros:t:l(;gh?f?ﬂ of the crop.
fldmlt of expenditure for repeated treatments  In \Mf xL~docs not
in progress towards determining critical stages, wll.nx:,cat,t}]iatlol.m. now
;\Umber of treatments wiil assuro maximum eflicione "mlmfnum
mportant. a further stop would be to choose insecticides gf’ ‘“10‘ ln.ghl-y
;i\]\:z:n? apply the samo as prophylactic treatments, Hopefumllilesli)‘:::i)z;:

his line are not wanting. The sesticides Foli O
new-comers satisfying these r('quirvrmcnts, Thousl(\)l &I‘{i l::(fh;:ﬂ:lr;
d o
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poisonous, they have the merit of destroying a variety of insccts at
one stroke, and at the same time gtimulating the plants to better growth
and higher yields. The recovery of the affected plant is a new feature,
Some borer pests, hitherto a serious problem, for example, the paddy
stem borer and cotton boll worm, seem t0 yield to treatment with these
The problem on the choice of insecticide and preparation
of a spray schedule for each important crop, would be the next line
of approach in insecticidal method of control. Insecticidal method
of pest control has come to stay and for years to come 2 major part
of our researches is bound to be directed towards perfecting this. Newer
and better chemical formulations are being discovered from time to time
and even against external feeders, for which we have already evolved
guitable remedics, botter and more effective remedies are to be found.
To speed up pest control work within a limited time over large areas, the
possibilities of dusting or spraying by aeroplanes through State agency or
by private firms and organisations at nominal cost to ryots, have also to
be explored. The first of its kind has been reported in connpection with

control of Pyrilla of sugarcane 1n Bhopal.

insecticides.

(3) To what extent insecticidal method is really useful : We are going
ahead with insecticides. The cultivator begiocs to think of nothing else
than insecticides in tackling his insect problems. The intrinsic merit of
this mothod is quick action and destruction of insects before our very
eyes. Dut on the whole, the effect is temporary. On principle any
insecticide which will leave a poisonous material as residue, however
useful it may be for destroying insects, is not admissible, especially on
food crops. Thisis a matter for serious consideration. On one side, we
would like to have insecticidal action after one treatment to persist for
long, with a view to check every new wave of insect attack, and at the
game time we want no poisonous residue to remain for Jong on the treated
crop to avoid danger to human beings and livestock. The real fact is
that control by pesticides is only of temporary effect. It requires repetition,
to save & Crop completely from scedling to harvest. Tho operation does
not ecliminate causes for recurrence of the pest or pests in one and the
game crop, during the same 8eason. Hence at every season of crop growing,

the same pests may appear regularly, in spite of tous of chemicals used
ijn one scason. In the light of theso considerations, the insecticidal

method of control has to be considered only as a measure of immediato
al value and for lasting and collective benefit reliance has to be

practic ¢
cthods other than insecticidal.

p]aced on m

(4) To know where and why insecticidal method fails: Inscciicides
act on pests by contact, inhalation or by ingestion. Some iansccticides
such as BHC, Iolidol, ote. may combine one or more or ali theso qualities
when oncoe the insecticide reaches the insect. Insects living in concealed
gituations in roots, stonys, buds, fruits, ete., for cxample the coiton stem
weevil, borers affecting paddy, cholam, mango, orange, cofice, etc,
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caterpillars boring into buds, flowers of jasmine, brinjal or borers like
mango stone weevil, fruit borer in brinjal, fruit flies in gourds, melons,
plums, mangoes, etc., are all affected only slightly by application of
insecticides outside. Similarly, mealy bugs and hairy caterpillars have
protective coverings. These require special investigation for evolving
satisfactory methods of control. In the case of all borers the adults lay
eggs from outside. In the case of mealy bugs, the protective covering is
least during a short period of the early young stage. In tho case of hairy
caterpillars, like Amsacta, newly-hatched young ones have less of hairs.
The insecticides applied, should therefore be timed to the occurrence of
these critical stages, failing which the efforts will be fruitless.

(5) What exactly are other methods to be brought in: (a) The
problem of pest and pest control has to be viewed in a more comprehensive
manner as a State problem. While insecticidal method of control has
established and will continue to have a permanent and important role in
the solution of all future pest control problems, other practicable methods
also have to be explored. Investigations of a long-range and more costly
nature likely to result in permanent good have to be undertaken. Control
by biological methods, is one of this kind. It is practised widely in many
countries. It is not new to India. Our State has done some pionecor work
in the line. Use of the imported beetle Rodolia cardinalis. its multipli-
cation and liberation and its subsequent establishment in the Nilgiris and
effective control of the fluted scale, is a notable example. The control of
the black-headed caterpillar of coconut by parasites is another notable
achievement in this line. Indications of promise have already been
obtained in the use of the egg parasite Trichogramma to control sugarcane
borers and cotton bollworm. Cryptolaemus montrouzieri is noted as an
effective natural enemy of Brinjal mealy-bug. There is unlimited scope
for work in this direction, in view of the large array of parasites and
predators recorded in our region. While insecticidal methods are no doubt
effective and unavoidable to meet individual cases of pest outbreaks, it is
no solution for the problem as a whole. Pests occur again and again and
any natural force built up to check undue multiplication of particular
pests would go a long way, especially with reference to those that are
chronic pests in the State. The benefit is not merely to individual
cultivators but to the region as a whole. The work, if establishod once,
results in inestimable good for years. It is not within the scope of individual
cultivators to undertake such a job. It is purely a State aid. Expansion
of work in the direction of application of biological methods in pest control
is necessary, whenever possible. Secondly, in any systematised pest
control campaign, a knowledgo of the relationship between weather factors
and incidence of pests is a definite advantage. Our attempts at forccasts
of pest outbreaks, can be made more precise. Insecticidal measures can be
taken up at the very start of infestation. Prophylactic treatment can be
reduced to the periods of likely occurrence of pests. Biological control,
can be intensified at times favourable for the parasites to multiply in
nature, This again is a long - range study,
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Lastly, tho answer to “What next” will not be complete without
mentionjngvone or two points relating to fundamental systematic §tudies,
Education and Extension. Systematic Entomology forms the basis of. all
economic work on insects and for all-round progress in entomological
research in the State, it is very necessary that we develop this asp'ect and
evolve specialists in this line of work a}so. In the field (?f Educatlon,.the
subject of Agricultural Entomology is even now.7 cons1der(?d as a minor
subiect and what was squeezed into'a t?vo-yetar Perlod, rem%?ms.the same.
It is bigh time that this subject is given its right place, in view of the
increasing importance that is now given 'for Pla.m: Protefztlon wc.>rk.
The student taking the degree, should be equ.lpped with fuller.u;\'formatfon.
Changing the syllabus alone with'out' adding more hours is meﬁecm.ve.
The subject should have the work dlstrlputed to the full three-year period
of the course. In the field of Extens.lon, for some years to come, there
should be more practical demonstratl'ons .under (.ilrect; departmental
supervision, especially when dealing with hlghl.y poisonous substances as
insocticides. It may even be necessary that in special cases, resu.lts 9f
resesarch done in State lands should be put tq furtl%er'observatlon in
cultivator’s fields to carry conviction. There is unlimited scope for
expansion of plant protection work in the State.

Conclusion: We are aware of the pests that infest various crops.
For control of pests the use of pesticides is the rule of the day: It is
gaining momentum. Science is tending towards the use of very poisonous
substances for pest control. We should proceed with caution. In the
meantime, information should be built up as to how to use the various
insecticides with safety to the crop, safety to man and livestock and at
tho same time destroying pests, Insecticidal method of control does not
confer long-range benefits, and it is like]y'to prove uneconomical with
falling prices of produce and the low margin of profit. ‘It sh‘ould be the
State’s endeavour to adopt the more peaceful meth.od of biological control
of aiming at common and lasting good to all, without much cost to the
cultivators. Wherever possible, Education and Extension should aim at
maximum equipment apd intelligent appication of findings of research by
convincing demonstrations in cultivator’s fields in a more extensive scale.
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Prospects in Plant Pathology

by M. KANDASWAMY, B. sc. (ag.),
ioverumoent Mycologist

Plant diseases are worst of the natural hazards in farming that mako
agriculture a gamble. Numerous diseases attack our economic plants
and thoe losses caused are so heavy in certain seasons that famines occur,
bringing in untold sufferings to people. Even in advanced countries
like the United States of America, where great progress has been achieved
in the control of plant diseases, the loss sustained due to diseases
is estimated at three billion dollare every year and it needs no mention
that in India, where only a fraction of the farmers take to disease control,
the loss sustained would be very much greater. The tragic aspect is that
much of this loss is a preventible waste. Waste is unworthy of a great
nation and is contrary to the laws of nature. However, disecase control
is not easy in all cases. New diseases and new races of old disease-
producing organisms appear all the time. Man’s interforenco with the
balance of nature, by domestication of plants, intensive cultivation cte.
has brought in an increase in the number and intensity of discases.
Hence much remains to be done and continuous intensive research
is needed to minimise the losses due to plant diseasos.

The losses caused by plant diseases are sometimes enormous and
the cultivation of certain crops in some countries has had to be abandoned
in the past, owing to the ravages of disease e. g. cofice cultivation
was abandoned in Ceylon due to the severity of the rust disease.

Notable progress has been already made in the investigation and
control of a number of plant diseases. Still, there are several diseascs
which are either very difficult to control or for which there are no
effective control measures. A number of diseases like root rots and
wilts caused by soil-borne fungi, as well as a number of bacterial,
virus and deficiency diseases require further investigation. Even in
the case of diseases for which effective control measures exist already
the possibility for further improvements by the use of more efficient
fungicides and by reduction in the cost of control
to be explored.

measures KRVB

Among the various methods of disease control, uso of resistant
varieties is the cheapest metod, as it entails no additional expenditure to
the cultivator towards control measures. Evolution of resistant variotlies
by combining disease resistance with other desirable agronomio
characters is not possible in all cases and it needs continuous rescarch
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to meet the everchanging situations duce to frequent occurrence of new
races of pathogens. Though success cannot be assured in all cases, yet
this is a very fruitful line of work and has to be pursued to the maximum
extent possible, especially in the case of diseases like paddy blast, wheat
rust, red-rot of sugarcane etc, which are not easily controllable by
chemical methods. Other methods of disease control, such as use
of disease-free seed materials, seed treatment, soil sterilization, protective
spraying of the crop with fungicides also play an important role in
controlling plant discases and further research is required for testing
of new chemicals. Preventive spraying or dusting of fungicides form
the most important item of plant protection work. It is interesting
to note that a number of new and more efficient fungicides are put
on the market in recent years and constant testing of the new chemicals
is very essential, to make spraying more efficient ‘and' cheaper. Universal
application of fungicides to crops whether there.ls disease or not seems to
be in vogue in certain countries but itisa lszOI‘lOL-IS and costly operation.
Our expericnce shows that epiphytotics or epidemics do not occur every
year in every place appear but only in certain years where conditions are
favourable for its development. If these conditions could be studied and
the incidence of disease forecasted in time much of unnecessary
spraying operations can be avoided. So resefxrch has to be carried
out for minimising the area to be sprayed. This can be done only by
developing a very efficient and reliable method of forecasting disease
incidence, so that spraying can be carried out only tinsuch localities
where the spread of the disease is most likely to occur. Of courge
the present weekly forecast system in operation in our State is a pioneer
work in this direction, but attemptsshould be made to make it as accurate
as possible, as this will ensure savings in the spraying bill, which may
otherwise go up to Rs. 40 to 50 per acre for three or four rounds of
gpraying. Again, disease incidence is goverr?ed by three important
factors viz. the host, the paragite aud the environmental factors, For
a corrcct forecast of disease incidence, all these factors require to be
studied in detail, in collaboration with the meteorologist. The possibilities
for further rescarch in the selection and use of fungicides, improvement
in the spraying and other equipments arc indicated in the following
paragraphs.

Use of Chemotherapeutants for the control of plant diseases: Much of
the work on chemotherapy (that is by introducing curative chemicals into
the plant) has been done on 'syste.mic diseases. Promising results are
reported to have been obtained in the case of' Duteh Elm diseass,
IFusarium wilt of carnations and tomatoes. Inorganic salts, sulphonamide
derivatives, hydroquinounes, henzoic acids, phenols, 8-quinolinol benzoates,
azoderivatics and antibiotics have been used. Of the antibiotics used as
systemic fungicides mention may be .mavde of griseo-fulvin which is
I-,roduced in cultures by Penicillium nigricans. Recently it is reported
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that Rhizoctonin on gilly flower plants could be controlled by roil
application of 8.quinolino) sulphate, There are a number of discases

caused by Rhizoctonia fungus and further investigations on the above
lines may yield fruitful results,

Use of antibiotics for control of plant diseases: Antibiotics is an ..O’d
phenomenon to the plant pathologist. The first of our modern um{bmtlcsv
gliotoxin was discovered and crystalized by a plant pathologist even

before penicillin had been purified and the role of gliotoxin in plant
protection was investigated ag early as 1933,

The most common method of application of antibiotics is to use then:
as spray solutions. Streptomycin is reported to give perfect control 0
fire blight on both apples and pears, bacterisl spot of tomato, CQmm‘_m
blight of beans, and wild fire of tobacco. Another antibiotic, v1zi.r
terramycin, which has aleo been extensively tested, gives contro!. Or,
bacterial diseages. The antifungal agent actidione is very effective ugmnst
powdery mildews of various crops, though its toxicity to the host Plu‘ns
should be taken into consideration. Another promising use of :xxxcxbl?txce
is in seed treatment. Even deep-seated infections of seeds by fungt ar
reported to be eradicated by actidione and helixin B. Budwood of Plf’m
trees is roported to have been freed of Phytomonas prunt by 9""‘““‘%
infected twigs in solutions of streptromycin G. The antibiotic has b?e,e
injected in trees by various techniques and shown to have a pmteclt;na
effect against certain pathogens. The ideal typo of treatment would ete
soil drench. The Plant could then absorb the antibiotic from the substra r
and transport it to the place of infection and this aspect requires furth(?“
research. Antibiotics are often quite specific in their action; 8amo ‘.vt‘ﬂ
inhibit only a fow 8pecics of microorgansms, while othera will inhibi .
vide variety, Expansion in the application of antibiotics to ﬂﬂ"‘c”lmml T
possible only after extensive exporimentation with various crops un¢ Ld
local conditjons. Several new organisms can be isolated from soil an

. o . 1\
tested for their ability to produce antibiotics which will control pin
diseases,

Viras diseases

. ]\d
. The importance of aerology in virus resoarch &
the utility of the elect

YOn microscope in plant virua research have x.llr”t“i(oli
been renlized. Jyst a8 the optical microscope made & major "‘m“,’hl.l' of
to bacteriology, the electron microscope has extended our Jimit® 8
observations and the virologist can now observe the infectious Nrun
particles. In course of time the electron microscope wonld make to
contribution o virology comparable to that of the mi(-.rnscobt'&" ‘o
bacteriology. Observing viruses in their host cells has now become posst?

. jons.
th‘rough the dovelopment of techniques for cutting ultra-thin sectlo
Virologists h ‘

; to &
ave already applied the thin-sectioning tvvhnlqﬂf acs.
sbudy of virus development in tissue cultures in the case of animal Vit

% This may be a fruitful field of investigationgfor

Pt~
L ~ N\
%:v i’\ ‘*% ‘/ >
ST v Ly WWPlant Pathollygy i \&>
s NS ? ) ’

&
n¥yiruses also,

»

i lled a dissection, (un allest
fragments ang tz;smi;)?;g,:etil&e;. Quantitative(a electron microscopy for
on recore) ’antion ;f the number of virus particles in a preparation merits
the .deberml?'a tion. The picture already obtained by the present freeze-
> w;der app;ca m-e; much superior to those obtained by the ordinary air-
Qryivg ;;neit u(:m and more study of the freeze-drying method is needed,
i){fm‘zz;& virus diseases affecting Suc'h crops as potato, toma.to, toba?co,
sugarcane, sandalwood etc.,, occurring in our State require detailed
investigation.

. i : The micro-organisms causing diseases
Toxius .a[;d(:};l;to;l;:ras;f)i.sons) that penegtra.te into host tissues,
proluce toxm'derauble study has been made of the toxins produced by
Although_ cobx:,s;teria in medicine, its implication in plant pathology are
pathogeﬂ%c ing to be appreciated. Knowledge of these toxins opens up
o beg'lkx)]'lllitigs of eventually combating plant diseases, not by attacking
pew PO ; itself but by inactivating its toxins by means of substances
th}?’ I}ia:va:;lfi render them harmless, as is done in the medical treatment
whic
of diphtheria.

ing: The adoption of low-.volume spraying

tecl ilal(::;',gtzu:;ie?:g;;gble will have many advantages over higl‘l volm’ne
e A large proportion of the cereal weed spraying with
D e eed-killers is now reported to be carried out using low volume
horm(?ne Wui ment. By applying a fungicide with a low volume sprayer,
D e cgn be treated very quickly with small demands upon labour
largo Ofr,;as nly 10% of the water reguired for high volume spraying and
ax?d Wn' 01 rye sa;ings in the actual amount of active chemical required
with qulﬁ;{ . Sver there are certain limitations, one of which is the factor
per acre, tf)“:l in warmer climates, In order to obtain an even coverage
of ev.aporf;- tl;e droplets must of necessity be small. Such small droplets
v based spray tend to evaporate very rapidly under tropical
e W'&ter-'al conditions and this has restricted the adoption of
" semwwplCt‘?echnique. The results obtained elsewhere during the
1OWVO]um(:aeamsons have brought out the eflicacy of oil-based fungicides
?asb oror ming the evaporation factors. The following spray formula-
m ov:rcodnongs of white oil, 4 gallons of diesel oil and 173 b of
t;z;per goxychloride containing 50% copper was reported to give
ccellent contral of banana leaf-spot, using only five gallong of

the ixture per acre. There was no scorching effect due to diesel
tl}e U(l)l the other hand the oil seems to play some synergistic role
?l]' . ay fluid, It is suspected that the oil itself has some fungicidal
in the spray © % Lland ameava in anlv in its infancv and there is
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need for further investigations before their true value can be
though there seems to be a good future for oil-based 8prays.

Of late- a number of fungicides on the market are claimed
to be specific against certain kinds of diseases. These require careful

screening and testing so that only the best of the lot
for large-scale usec.

may be recommended
Finally it may be said that knowledge is never complete and theroe
remain many mysteries of Naturo yet to be understood. In this

connection it may be mentioned that the great  American cssayist
Emerson has written :

“He in whom the love of truth predominates ...... will abstain
from dogmatism. ...... He submits to the inconveniences of suspense and
of imperfect opinion but he is a candidate for truth ...... and respects the
highest law of his being”’. The real man of science, the secker after

truth is conscious of the paucity of his real knowledge, but has confidence
in his ability to know and to understand.

assessed,

The Need for . '
Research on Soil Actinomycetes in India

ty G. RANGASWAMI, rh. p.,
Institute of Microbiology,
Rutgers University, New
Brunswick, N.J., U.S. A,

ctinomycets are of universal occurrence in
. L . 1 .
100 : . nturies after Antoni van
lntrOfiuct istence was noticed only two ce | Microbiology. finst
nature, Liolr ex8 2 ‘dered to be the Fathero ic 8Y,

i ide t on an

k, who 18 cons . ’ e first repor
Lecuwenhock, . in his ‘microscope’. .Tl L
obsorved  bactors ade by Ferdinand Cohn in the year o and O,Sts
actinomycete was m! o appeﬂred on their occurrence in soil, P .
then several reports A% ant, animal and human pathogens an
d 3

I . .
caps and also a8 P arried out. As a result it occupies at
nec :

Though a

and manure h

. . i have bee R . . 1
detailed 1nvestgut101r)1:0mment position in industrial and agricultura
present a very

; - tarted in the United States
d i actinomycetes 8 ' i
microbiology. Stu(i;es“(;:ksman at present Director of the hInstltgxte oi
. 3 . & » i - sprin o
when Dr. Sele University, entercd this ﬁe]q. In t e spri g}
Microbiology, Rutgers g different groups of microorganisms in the

1914, Waksman, whij: S?udllt“ural Experimental Station, came across the
y Agricu

) roup of ¢ray fungi’. The reason f(.n'
ht“e_knowntgin his first paper on the subject in
l‘l‘t’l‘l?: actinomycetes grow very slowly; they
o bottom of the plate, ar?d to the casila¥

jos ed look like those of bacteria, even after V)T()
observer tho colonies olrm. tho somewhat mealy or rough §urface will
days’ incubation; mtl ythey are not bacteria, It requires -careful
disclose tho fact th‘l}' ,her those white, pink or grey colonies are
observation to el lb' unts of bacteria might have been confused,
bacteria or not. Many L(; own, and the fungi and actinomycctles were
when this point was 11.0‘3 tnio“”) Intensive studies on the occurrence
not taken into ?onsxd.cmthcir émssiﬁmtion, physiological properties and
of actinomycetes 10 coil, followed and his contributions to our present
their cconomicimp‘?rt.ancc' tes as a taxonomically and industrially
thqm.}f)crmuisms arc invaluable,  The knowledge

t}Of I;-]C;ﬁisré;s at the time peneillin = was redis-
availablo on  tho OBV ssceiates in England in 1941
covered - by 14|0r93" afor evaluating their use as antibiotic-producing
was put to use by th hniques for isolaticn and study of these
pgents and newd‘ccioPGd as a result of which  remedics for
antibiotics d‘i‘;redis::ses ha,vc been found and thousands of lives
various dea

goils of New Jerse
interesting but
this neglect was broug
the following words: ]
begin to develop from th

knowledgo of
important group
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saved. In the place of a dozen or so laboratories working on actinomy.
cetes throughout the world before 1940, nearly a thousand laboratories are
doing intensive research on this group of organisms in the United States
alone at present and perhaps another thousand or more laboratories are
engaged in this work in other parts of the world,

It is to be regretted that this important group of organisms has so
far been very much neglected in India. It is the intension of the author
to bring out in this article the economic importance of actinomycetcs and
to make some suggestions for their study in India.

Actinomycetes as microorganisums: Actinomycetes form an important
group of microorganisms intermediate between bacteria and fungi.
Because of their filamentous nature earlier workers were inclined to
include them under fungi, but the knowledge obtained now show that
they are more closely related to bacteria than to fungi and the latest
edition of Bergey’s Manual of Determinative Bacteriology has included
them under the class Schizomycetes and order Aetinomycetales with three
families, Mycobacteriaceae, Actinomycetaceae and Streptomycelaceae, The
family Mycobacteriaceae includes acid-fast bacterin of which
Mycobacterium tuberculosis, is the most important. The true filamentous
actinomycetes are included under the other two families. Actinomy-
celaceae includes the aerobic and microaerophilic pathogens belonging to
the genus Actinomyces and the aerobic, mostly soil-dwelling forms,
to the genus Nocardia. The last family Streptomycelaceae is economically
and industrially the most important and the members of this family are
known to be present in large number in soil, in dust, in manures and
composts, in fresh-water lakes and river beds and in food products.
Some of them are known to cause important plant diseases and food
spoilage. There are two genera under this family viz., Streptomyces and
Micromonospora of which Streptomyces is by far the most important.

Saprophytic Forms: Actinomycetes are distributed in various types
of soil and at different soil depths as well as in other natural substrates
in saprophytic form and they play a very important role in the decompo-
sition of plant and animal residues and the formation of humus under
condions which are unfavourable for the decomposition of organic matter
by bacteria and fungi in general. Further, the important part played by
the thermophilic forms, which grow in compost heaps at 60-65°C and
decompose organic matter at that temperature where most of the
bacteria and fungi do not function, is of great significance.
The nature of their interrelationships with other microorganisms under

natural conditions in soil and their significance in soil fertility is however
pot clearly understood.

Pathogenic Forms: Actinomycets are known from very ecarly days
to cause human, animal and plant discases. A. boris was tho first
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pathogenic form isolated from cattle in 1877 and since then aerobic
and anaerobic forms of A. bovis have been isolated from infections
on various parts of the animal body. The disease caused by this
organism is commonly known as ‘actinomycosis’. A, israeli, N,
asteroides and N. madurae are known to be associated with animal
diseascs, sometimes resulting in serious troubles, but so far no epidemics
due to these pathogens have been reported.

Potato scab or the common scab of potatoes is the most important
of the plant diseases caused by actinom;_'cetes. The disease is known
since 1890, even though the causal organlgm was not l'ecc?gnized as a
streptomycete at that time. Potato scab is one of the serious diseases
of this crop. It is widely distributed throughout the world and has been
extensively studied. The pathogen attaclfs young tul')ers.and causes
lesions in the form of small, brown spots which increase in size, leaving
a shullow depression with irregularly ruptt.xre.d skin and 'thlck, corky
outgrowths. The organism persiste in the §01l in saprophytic fol:m for a
long period. Among the other pathogt?nlc forms known, 8. ipomoes
causing sweet potato pox and some species of Sireptomyces causing scab
of sugar beet and mangolds are important.

Actinomycetes in Industry: Actin‘omycets were known.for loPg
to produce various pigments in syn?hetlc and complex organic 'medla,
but little was known about the chemistry of thes'e f;ul‘)stances. With the
recognition of their ability to produce an‘tlbxotlc substances? t}}e
physiology and biochemical activities of the organisms have been studied in
detail. It is now established that .actmomyce.te's ‘are by far the
best microbial agents for the product'lo'n f’f antibiotics as compared to
bacteria and fungi. More than 200 antlblot}cs ha\?e go far been isolated
from them, of which nearly ten have found industrial use ?'nd severgl more
appear to be promising. S, griseus is Fhe . first ?.f the s.enes’of actinomy-
cotes which went into commercial utility in 194.:? .and in 1953 more than
4,00,000 1b. of streptomycin, valued at § 48 ml”lOl"_l (about Rs. 23 crores)
w,as produced in the United States.alone and dyrmg 1954-55 there has
been a further increase in production, due to its use as animal feed-
supplement and for plant disease control. .The sale of other a'ctinomyceto
antibiotics in the United States was estimated as 3 160 million (about
Rs. 77 crores) in 1953 and during the past two years geveral industrial
concerns throughout the world have star.ted using actinomycetes for
antibiotic production, involving large .m.vef;tments. The evidence
accumulated so far indicate that the antibiotics very greatly in their
chemical composition and antimicrobial Property with an ever-expanding
feld of applicability, which in turn widens the scope for commercial

expansion.

Besides producing antibiotics, actinomycetes are known to
synthesise yitamins, especially vitamin B, 8. griseus, the organism



256 The Madras Agricultural Jowrnal

producing streptomyein is also known to produce vitamin B,, when
cobalt is added to the medium. Among the various cnzymes produced
by actinomycetes, protease, amylase, invertase, pectinase, and oxidase,
particularly some of these produced by the thermophilic forms, are
considercd to be of great importance., Several species of Streptuniyces
and Nocardia have heen studied for this purpoge.  Sonie of the faster
growing epecies like S. griseus and S. lavendulae are known to prodnce
lactic acid, succinic acid, acetic acid, ammonia cte. under specific
conditions. The uneconomic quantity of theso substances produced in

the broth, however, prevents the industrial applicability of the organisms
for the present,

Fra, 1

Predominant development
of actinomycote colonies in
Kon Knight’s agar medium
plated with a soil sample at
a dilution of 1 : 100,00,

Fra. 2

Autagonistic property of & strain
of Streptumyces luvendulae producing a
new antibiotic, Mycothricin, recently
isolated by the anthor. Tho'organisms
inhibited aro: (1) Bacillus sublilis
(2) Escherichia coli, (3) Pseudomonas
Auorescens, (4) Candida tropicalis,
(3)  Succharomyces cereviseae  and
(8) Aspergillus niger.
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Actinomycetes in Agriculture: Large populations of actinomycetes
are known to exist in soil and only a handful of species are reported
to be plant pathogens, whereas others are, though indirec.t]y, beneficial
to the growth and development of plants. They play an lfnportant part
in the decomposition of organic matter and huullus format%or?, Another
very significant function of actinomycetes is their antagoms'tlc prop.erty
which prevents the growth and spread of plant pathogenic organisms
added to the soil. Though several actinoxpycetes bave been known
to be inhibitory to soil -~ borne plant pathogenic bacteria and fungi, they
have not been advantageously utilized so far because of several difficulties
involved, Recently antibioties of actinomycete origin have come into
use in agriculture as animal-feed-supplem'ents.and I.)lant disease
sprays. Some streptomycin preparations (Agrx.mycm, Agrlstre.p, ‘St‘rep_
Nitrate etc.) arc being put to use on a commercial scale. . The inhibitory
power of some of the metabolites of actinomycetes against plant virus
infection seems very promising and probably the only effective
remedy for some of the unsolved problems .in 'plant ‘pathology like
goil-borne fungal diseases and virus diseases is in actinomycetes and
the antibiotics derived from them.

Past v:ork in India: The work done so far on actinomycetes in

India is very little and comparatively insigniﬁcan.t. Tl.xe first report on
an actinomycete in India seems to be that ?f JOBh.l (3) in the year 1915,
While studying pitrifying organisms in soil, he isolated a ‘new type’. of
organism differing morphologically from other known oneg at that time
and called it a ‘nitrite — forming organism’. The_PhOt-Omlcrographs and
the descriptions of the organism given b_x.: him show that he was
dealing with an actinomycete. An organised attempt to study soil
actinomycetes was made by Norris, Subrahmax?yan and Ganesha Rao (5)
in the year 1929, These authors collec%ed soil samples from different
places in India (some of them now in Pakixstan a.nd Ce.yl.on) and isolated
actinomycetes, using a starch-agar _medmm. with minimum am'ount of
nitrogen. The total number of colonies obtained per gram of soil varied
from zero to four million. According to Fhem 1 to 15 types of colonies
wore observed in each sample and a majority .of them were chromogeniec.
In their concluding remarks they said: “With our present
knowledge it is not possible to define the 'e.xact role of actinomycetes in
relation to soil fertility and plant nutrition. . Much york still remains
to be done on the physiology of the more prominent varxe.ztn?s commonly
occurring in the soil, particularly under cc?ndltfons similar to those
obtained in the depths of forest areas and the mf,enor of manure heaps,
before their importance can be properly assessed.

Since then a good deal of work has been done in other parts of the
world and various aspects of the role of actinomyecetes in soil fertility
and plant nutrition worked out, but not much has been done in India,
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It i
applliiagﬁab tlgn;):dnia:ow:ar the results obtained in other countries aro
by fow miorobiol. .fzox.s. Some attempts, however, have been mada
and some of the i‘;stm recent years, to study the soil actinomycetes
propertios (2) uudie: es have been reported to possess antibiotic
the importan.t; cr:} 1 néade on the rhiz'osphere microflora of some of
a greator accumnlafiop fmfs Of. South India have revealed that there is
Sorghum than 1 etk no actl_nomyfzete population in the rhizosphere of
responsiblo f er plants investigated (1). 8. scabies, the organism
e for potato scab has been reported to be a scrious problem in

some parts of India (4 i
b Dorts © (4) but no detailed study on the discase has been

the mzsxlilgg:'?:;]o:leftg:ds o appr.oach; As has been already pointed out,
actinomycetes in the d.;;t Paying cnough attention to the study of
and classification of tl;h sy tavolyed in the isolation, identification
special media for grow(;] Orgamgm.s’ a8 they are slow-growing, require
of the investigator for th and special tochnical knowledge on the part
subject has accumulat dOSe studies. A large volume of literature on the
in recent years butl:)e and some excellent books have been written
micrebiology ;n Ingf:ause of the small number of persogg working in
Considering the importl:x; knfow{edge on this subject is not much.
and industrial develo o o this group of organisms in the agricultural
intensive research in t}?i?iigdoim(;erdi;to?mry it ie ossontial to start
e o o g

» but the following suggestions are made as a bel«gm:h:;v!ercnme

1. A thorou .

types of soils f:dﬂu;:ey of the actinomycete population in diffcront
microflora of woil types lik various depths throughout India. The
riverbeds ete. are bon};d t o riee pud(?les, gorden-land soils, tank and
as the climatic Co“ditiong'o ;OnFam 8pecies of beneficial actinomycetes,
development all round thm ndm‘a,e very conducive to their growih and
needless to say that thia; ® i’eal", In most parts of the country. It isaleo
the mineral resource ; PO'encml res?urce in 80il i8 no less important than

8 1or which extensive surveysare being made at present.

2. Screening of actinom

. ce ibioti . N
production and for other industy tes for antibiotic production, vitamin

rial and agricultural utility.

of organic matter -
X » humus formation ang 8oil fertility in gencral. Since

a great, ;
, Poiial at::r]i-m the decomposition of organic matter
wethodn of ion shou.ld be paid to study this aspoct
composting followed in India.

4. Study of the interrelationshi

. . . . 8 of i i
microorganisms in 80il and to explore thI notinomyeetes with other

© possibilities of controlling the
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injurious microorganisms by favouring the proceeses brought about by

the beuneficial actinomycetes.
5. Identification and classification of actinomycetes and of the

soil types in particular.

These suggestions are in no way exhaustive, but are of immediate
importance. With the increase in our knowledge on soil actinomycetes
in India, further studies on some of the fundamental aspects like geneties
and cytology, physiology and biochemical reactions of actinomycetes,
actinophage and its relationship with actinomycetes etc. and some of the
applied aspects like utilizing agricultural and industrial waste products
for the production of antibiotics, vitamins ctc. can be taken up. Since
the study of actinomycetes forms a great part of microbiology, it is
important that students of microbiology in Indian Universities
hould all be taught the subject in detail and trained for future work

in this field.

Acknowledgement: I wish to express my gratitude to Dr. Selman
A, Waksman, N. L., for going through the manuscript and offering

very valuable sugpestions.
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Some. Suggestions for
Intensifying Plant Protection Work

by S. A. IBRAHIM ALI,
)
Plant Protection Assistant,
Sattur

Seven yearsa

. ars ago
in South India in 19g4=é V?;len the Plant Protection Service was innugurated
of the public with re’garsretowz::a feeling of pessimism in the minds
ryots were alread L8 success. It wasa tim
picking, netting Pryun§:: “(I; W;]th methods  of COntroleli::m)‘m?:zlc—
decoction fish-oi and the slow-actin icides I

-oil . g pesticides .0~
like, BHC, DDTS(’;?netc, The' introduction of quick-a:ti:ko 1mba-c,b:1),
demonstration of’pest Zophosphlde and the intensive pro% :’:Sznztnd
tion staff, dispelled thj _‘:ltml operations organised by the r1)>lg ¢ Protec-
Protection service is 18 o8 f"“d the ryots are now convin dM; rI(’)l N t
Indeed, wo have no(‘imte indispensible for stepping up crge t)(z;t; t‘[m
sought after and &ppresfaﬁg@ at st(;‘ge when our service};.pf:roe ;lncr;:zlr‘);
accepted as before Th instead of our gervices bei ¢ &

- 4} y
©ryots have now becomo Pesticiltg‘f-x;(il:::]cet:ztxiﬁ

they are ver i
Y particular i .
% : B0 preventi inei
han controlling them after their appe:rinthe incidence of pests, rather
ce,

The progress we h .
be easily ga ave achieved in the field :
Y gauged from the demand for 1)08tici0(§eplznt Dro}toetxon r;n)m
verywhere, The

aunnua:l Sa]e Of pestic' i l){), 48 was O y
ldes in de w
l‘tmental depots iﬂ l .L
a fe v hun :[I e : pounds'. has prog[ OSBive]y inCI Qascd tf()') hul 1(‘11 ‘hl t‘ nl
1dreus Of ,ons,

handle the entire &

C o upply of pestici
quick in cashing in the gI:)ZS;lCldes to the publie,
popularisation of pesticides work don

N The merchants were
y the depart i

Ao partment in the

entered the field and they are nowg:ln?;s?bw ibrivate doslors hiuso
competing with our de

part-

ment. Of course, it is a w
y BU, 18 elcome fea ure a (4]

i .
rovi Inracti e to] ) tur nd it 8110‘11(] be cncourag dy

reported where 10% B Instances h

phosphide oy LHO bus boen substituted  for oo boon however

T ok ‘ d with charcoal powder 507% BHC. and Zine
a state of affairs is allowed and sold at a choaper rato.

C}?ﬂﬁldleﬂlfe in the efficacy of ol] pestictiolcontinue. the public will lose

shoulc aes, Suyc . :

d be put anend to and tho pesticide trsul:l(;)h f;:)lua“]m;t D e
regulated as to

provide maximum benefit to the ryots

Formerly, we h

, had only a few

. s reputed n ici

and fungicides catering to our needs. But wlit}[:utf)ach;mm of pesticide?
e large-scale uso of

pesticides, new concerns have been started ¢
0 meet the growing dewand.

Plant Protection %1

As usual, uphealthy competition has resulted in price cuts and
consequently degeneration of quality and efficacy of the drugs may soon
follow. If the pesticide industry is to serve the cause of agriculturists
it is imperative that the Government should have strict control ove;
the manufacturers. Rigid standards and specifications should be fixed
for each type of pesticide and packed according to prescribed standards
In order to regulate the pesticides trade, the following SUggestiom;

are given ;—
(1) All the manufacturers gshould be licensed and their products
tested for active ingredients they are said to contain.

(2) Asfar as possible, pesticides should be packed in air-tight
containers, which will remain unaffected during transit and storage. The
name of pesticide, percentage of active ingredients, date of manufacture
ctions for use should be noted on the containers. The manu-

and dire
mall packings of 5-10 lb, to facilitate

facturers should also market 8
retail sale and prevent adulteration,

(3) The merchants who deal in pesticides should also be licensed.
amples drawn from their stock should be done to
The plant protection assistants should be invested
ples and check malpractices.

Periodical analysis of 8
prevent malpractices.
with powers to draw sam

(4) Dangerous pesticides like Folido!, Zinc phosphide, Agrosan,

GN, etc., should be issued only on the authority of the plant protection

assistants.

The present set-up and organisation of Plant Protection service
is inadequate to meet the problem of pest outbreaks in a
comprehensive scheme of intensive agrrculture. The complexity of
the pest control problem i8 fast increasing, with the introduction of
numerous potent and dangerous pesticides like Chlordane, Toxaphene
H. E.T.P., DParathion, Schraden, Folidol, Endrin, Aldrin, cte. Thesé
require careful handling, systematic trials and assessment of results
before they are recommended t0 the ryots at large. There may come o
time when some of our present-day popular pesticides like, BHC, and
DDT will become obsolete and ineffective. Already reports are being
received about the tainting quality of BHC and cumulative effect of
DDT. Iarthermore, insects develop resistant strains of their species
against theso insecticides. They respond to every new scientific offensive
of man with a strong defencs. Thus our search for newer and more
effcctive drugs, along with useful parasites and predators should proceed
unceasingly, until we areé free from the ravages of pests fand
diseases. All these call for an elaborate organisation of highly-tralined
to combat effcctively pest and discase outbreaks. The

personuel
offered in this regard ,—

following suggestions are
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The P/antProtection staff should be organiscd into a separate acction,
with a network of specially trained field staff for cach district. There
need not be scparate assistants or officers for Entomology and Mycology.
Instead of stationing two asistants at the district headquarters as at
present, each revenue division of three taluks must have an aesistant,
who should be in charge of both pest and disease control work. There
should be a responsible officer for each division of threo districts to

supervi ‘ . . C .
pervise the work of the assistants in the division against large-

dcale peﬁt or disease outbreaks, These divisional plant protection officers
should be guided and controlled by the Government Mycologist and
Government Entomologist as far as the technical side is concerned. ¥or
quick transport of men and materials, there should be a mobile unit
attached to each divisional officer. Each unit should be fully equipped
with power dusters and sprayers, hand-operated dusters and sprayers,
spare parts, adequate stock of pesticides and fungicides, ficld
equipments, etc.

In view of the backwardness of our ryots, who cannot take
initiative themselves and ocarry out our instructions, it is imperative
that the department itself should take control measures in all pest-affected
areas. Suitable amendments shonld be made in the Pest Acts to enforce this

provision. The cost of control measures can be collected along with land
tax on acre basis,

In fine, plant protection service has got before it a wide field
of useful work and with due encouragement from the government and
the public, it is bound to play its rightful role in safeguarding crops
from the onslaught of pests and diseases. It is very encouraging to note
that provision has been made in the Second Five Year Plan to open more
plant protection centres in the near feature. This will certainly help a
great deal in increasing not only tho production of food crops, but also
commercial crops that contribute to the prosperity of the nation.

What Next in Rice Breeding?

by K. RAMASWAMI,
Paddy Specialist

As indicated by the title, the paper deals with only one important
aspect of the subject chosen for the Symposmm., “ What next in Agri-
cultural Research and Extension?".’ ' Beforo taking the next step and
trying to keep track of the possibilities ahead, one has to look back and

gee what ground had been covered already, and what aims have been

attained.

Work so far: Rice Research in Madras State was initiated in
1913, i.e. u little over four decades ago.. Starting with genetical
studies on the different characters of th'e rnoe‘plafxt, the work in early
years drew within its orbit numerous investigations relating to the
nature of the rice plant with reference to i"cs growth an(.l yield. As
genetic knowledge progressed, & vast collection of genetic stock, go
essential in breeding, also accumulated.

Improvement of the yielding capacity of the existing major
varieties by ‘Pure line gelection’ was the main object of the initial breeding
programmes which was later extended to the synthesis of economic

characters by hybridisation.

Ninety-nine strains resulbing from ‘*Pure line ‘sele.ctio.n’ and
nine strains evolved by hybridisa.mon are now ur'lder distribution from
the Paddy Breeding Station, Coimbatore and six oth'ext Agricultural
Research Stations. Notable examples of successful hybridisation are the
‘blast’ resistant strains, Co. 25, Co. 26 and ADT. 25.

These 108 strains, capable of yielding 10 to 15 percent increases on
a modest estimate, have now covered 40 percent or two and a half
million acres out of the total area of 61 fni.llion acres under rice in the
State. Production now stands at three million 'to~ns of rice. Out of our
population of 35 million, 70 percent or 243 million are classed as rice-
eating and the present production is found to be just sufficient to

maintain them at a ration of 12 ounces of rice per day,

Taking all possible vicissitudes into consideration, double the
quantity has to be aimed at which fvc?uld mean that our production has
to be stepped up by apother thl.'ee million tons. 1If the improved strains
spread throughout the remaining 60 percent of the area also and if we
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put the extra production at 100 Ib. rice per acre, wo may just produco an
additional 1,75,000 tons.

This itself is probably the bright side of the picture. It is to be
remembered that it is practically impossible at this stage of rice breeding
to cover the extra area with strains, We have to reckon with a sizcable
proportion of our lands subjected to drought and inundations as also
saline and alkaline regions, for to which special strains are nceded. Even
in the matter of *blast’ resistance, we have only long duration strains ab
present. Short and medium duration strains resistant to ‘blast’ aro yet
to be evolved. We have also to eliminate logs from lodging, from pre-

mature sprouting of the seeds in short-duration varieties, due to their
non-dormant nature.

We may now consider these various aspects separately,

Resistance to drought: 1t is estimated that an area of 3,70,000

acres is affected by drought every year to varying extents. The damage
is caused in the early stages of crop growth in Malabar and South Kanara.
Elsewhere it occurs in all stages. The average yield now obtained
may be put at 500 |b, Per acre but in certain seasons next to nothing
is obtained by way of yield. The problem of evolving drought.resistant
strains is not without hope, considering that there are already varieties
showing moderate resistance, Besides, progenies are also available
which are extracted from crosses between wild and cultivated types and
between different dry types themselves. Rigorous testing of these
materials remains to be done. It may be mentioned here that except
probably what is claimed by Russian workers, no standard sciontific
method has as yet been evolved as an aid in breeding for drought

resistance. Continued trials under natural onditions would appear to be
the only feasible procedure at present.

Resistance to lodging -

There are several areas in our State where
lodging of rice erop in the pr

e-harvest stages, affects both the yield and
quality of the produce. About six lakh acres of the first crop area

in Malabar and South Kanara and about nine lakh acres in the other
districts run the risk of being affected by lodging of the crop. It is
estimated that a loss of 20 per cent is sustained by lodging and this over
an area of 15 lakh acres as indicated above, is by no means negligiblo,

Some preliminary work in understanding the problem of lodging
has already been done. The straw character of the existing varictiea
is found to vary considerably, resulting in different types of lodging,
Non-lodging varieties have thick, persistent leaf-sheaths while lodging
itself is to a great extent influenced by (fu)tural practices, Genetically,
the character appears to be governed by single factor difference,

.
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felt for more eiaborate studies relating
; d anatomical features of selected vanetles,t cu]ttl;r;l

to morphologl_cal lar:i izg as well as a thorough .study .of f;he roo t;y: ha;

e :ifectl?sg u(; igmp(;rtunt a8 it is many-sided; it is one tha

The problem

a State-wide significance.

The need is therefore

\ non-lodging strains e problem of crop
i f ‘1 l t I » g
With the evolution © d th : '
it can also be solved to a very great extent, bla'mrrm‘g toi course‘
the 't i 'nl deep water areas for which a charactlelr ike ‘stiff straw
ypica : |
has to b; combined with certain other features as we

i ature that has a close bearing to

There is stilllgni(:‘tvherIltmi];)o:::nzof:mancy o seeds.. oy gra;nstho:
this problem of ((1) : ti%)'n gtrains lack this charactor, with the resu t at
most of our'short u.ra ught in continued wet weather., the gran?s spr&n
if the ripening crop 18 c'l‘ahf damage caused is sometimes congidera le.
on the plant ltse-lf'dmwback, most of our cultivators. would be g'rowmgf
In fact, b o thés ins wherever conditions permit. Induction o
short-dumt.loﬂ o d medium duration strains remains to be dor?e on an
dormancy in short an of the existing varieties from cross progemes hhav:
oxtensivo scale. thiax;zr this character. TKM. 6, a hybrid stf'a}llu l;)f 8 t;ris
also to be w?:r(;de from Tirurkuppam is a recent find which has
33:Tittlgnofec;§rmancy to a remarkable degree.

: i kaline areas present problems

Resistance 'o sa'lli“llll;y :czuil:)l;?:orzzdxxithod of «Kaipad’ cultivatoion

peculiat to'thfﬂm- in which the entire field is dug and patterned into

(Malaba? distics) 1d to get the deposited salt washed down by monsoon

regular mounds of i,?ms most ingenious cultural artifice tllat. could be

roine, ® Eer}l?f:ertheless a suitable strain would change the picture both
thought of. )

in economy and in production.

¢ch a cultural practice is not
age of other areas su

In thi c;:jonsaoon rains are scanty. There are, o.f course, thc;
feambl.e aSthM?B and Tellathokavadly which show a certain amount o
Zalrf:::;ecse‘ They need further improvement.

o} .

e i i i f making an
i]]l lie in the direction o
xt step will ey
-The o to collect resistant types f.rom all over the CO(;].II' ry
extensive squeya be difficult to simulate, in a laboratf)ry, c?n 1t1(?ns
Here agufn, llt mre)s’pective localitics. What is requlred‘ls an mtenstxlve
existing 1tn t lsecheme and actual field trial of the progenies for a number
hybridisation

of years.

. to disease: Mention has already been—made aboutt t'he

Resista e trains, Co. 25, Co. 26 and Adt. 25. These hraio

¢ blast’ resxs;ttml ng duration group. Isolation of such resistant strains
belong to the.lo
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of short and medium (y
recorded already, With
and within the next five y

; e ag been
ration is the logical sequel to what has o
i j ' ' boi or
this object, a scheme is now being w
. .-
ears guitable strains must be forthcoming

i i i i i more
A point to be noted in breedmg for discase resistance is that
virulent ‘straing’

) by.
of the bathogen are found to develop as yc“rs]gowuyy
This makes the breeder’s task all the more difficult, The only
out is to make the breeding itself a continuous process.

; have
Condusion: Broad indications of the work that lies ahead
been given without

detailing theorotical concepts or technical Pr(’ce(}:;m‘;
Each aspect may well form g lifetime study by itself and “n{'o'ties
number of ancillary problems in itg course. Given the will and the facilities,
Success must come

; her
stage by stage and every stage will be a furt
landmark in the progress of rice-brceding in our State.

What Next in Millets and Pulses Research

by M. BHAVANISHANKER RAO &
B. W. X. PONNAIYA], .
Millets Breeding Section, Agri-

cultural College and Rescarch
Institute, Coimbatore

i ostly as unirrigated crops in areas

lntrodu.ction : ‘Mlllljtils;rilgzghnt I-nresis}t;’.nt, they are the Oflly s‘;taple;
of poor fortiiey. Belll§ bf grown in areas unsuited for the c'u'ltlvatlor? )
food crops that .COU1 are complementary and not-; competitive to rice.
paddy. Thus mll.lets fodder for cattle, It is estimated that they glt\;e
Millets also Pr.owde of straw to support 60 per cent.o'f our cat (81
nearly 6.5 m11'110111 tor}f)dder, especially from the sweet juicy-stemme
popull}tiori‘é a,(;:i.;:(infodder for the milch cattle of our State.
varieties,

ight millet crops, of which Cholam,—Cumbu and Rhagi are
e s illets and occupy nearly 73 per cent of the area

O et Varog, Srflmai Kudiraivali and Panivaragn fo'rn.l the minor

while Tenai, Varagu, 1zivnt,ed over an area of nearlx 5. million acres in

millots. Th?se o dméhe estimated production is 1,7 million tons of grain

- BE‘;:;';”SG %ltxzilltl?oinaores and 3 million tons of paddy.

a8 age

idi d crops, are of great importance
i e subsidiary foo
Pulses, which ar

i 1pply in our diet. They oceupy
as the major Bour({ihoinpzzzfz;nat:ép}?rc})’duction of 0.1 lakh t(?n of grain,
1.2 lakhs of acres wi ts only 10 per cent of our requirements viewed fr'om
This production mse Large quantities are imported fr01.n other Indmp
nutritionu! stb}?nd:;t sz;uva.iluble quantity for comsumption in the State is
States but the

still low.

f Work Done: Before formulating a plan of future work it
iew of Wor : | )

i?:;etvcv) take stock of our achievements so far.

i3 essen

i ign varieties were built up
i ions of Indian and foreign varie . '
ey }fOll\f::ilztions studied in the Millet S'tatxon, Coimbatore,
from |923, an(fi En:st; of the external characters and linkage groups were
itance o ’ "
I:h(;’:d“ as also factors affecting yield.
stu ,

d phase of work was directed towards iso%atio.n of pure
The secon 'P ieties, During the early years, grain yield alone
lines trom 'the'lowfl V{:s[;ale(;tion. Subsequently, the vield of straw and
was the Cl'lte_rl(m s Iso included as standards for sclection work. Easy
quality of gl‘%‘f‘ “"j’m :l strains was also another factor that entered into
throshine &bll{ty m 'llleets are grown mostly as rainfed crops, a fair degree
t};e pi.CtL:;ec.c f:,ng:o?glht was insisted upon in the strains,
of resiste
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The third phase i ; . )

_Of knowledge of IgenetioefsH;Sl(;fy;)rﬁgir::t?srlen\:o‘:?lt{)rk ponsiets of utifisation
improve : .
va,rpietiesm(?fnbt}?ifs t;:at(;luahty of s.traw in Cholam, it was found that all the
the Ceded districts wae Vf’ere Plthy:stulkefl, while the Patcha Jonna of
relished by cattle, T ts swee% and Jul(.:}'-st;emmed and was thercfore woll
has been made. bn rOdllCl'lon of this desirable character in our varieties
released. Work isy Slomng th'ese types and Co. 18 is the strain
characters. which a In progress to 1.nbroduce the sweet and juicy - stalked
duration E:trains hre gOZBmEd by single genes, into all the strains. Short-
cultivation during at‘;le; ili'ei;atztl()ls‘:;d " C}:lom;n' Oumby and Rugi for
smaller s son and these are liked f
oo g e, 1 i, o compared wih dh ol
lodgi J rain, » which combines high vyield, non-
relfa:fd?hxa:;i:e?x:ji re;mt&n.ce to Piricularia attack, hui be)en ro,contly
combining high yigeld oo ;tram. Co. 6, has been evolved by hybridisation
work on the utilisatio Wltf W}nt? graios, rich in protein  Outstanding
cumbu and good h br'ld0 hybn.d vigour has been accomplished in
This pionoerin wofkrl fS of m‘edlum duration are under distribution.
the well-knowngwork o' °erop tmprovement in India is modelled after
of this work is the e\?zlultniz;leofma é}?erica' The noteworthy feature
la‘rgetscale p'roduction of hybrid seeds?aplyny:rti:ﬁc:zm rtne“md for_ the
yielding strains have been released, while in pulses the cr:psi’nflll)freov:r }“ght;

omen

work was taken up late and onl in i
y one strain in eac}
and Bengalgram have been released so far. ch of redgram, greengram

For example, in the

or tho

The following is a list of strains released 8o far :—

Cholam 23
Cumbu "
Ragi 9
Tenai 3
Varagu 2
Panivaragu 1
Pulses 3

Total —;8—

‘ Much progrees h.as, however, not been made on the
side. Manurial experiments recently started, indicate that

yicld is increased in cholam, while in cutubuy, iucreascdd .(;“1)’ S
grain and straw are noted. The results require conﬁrxm\.ty'wdof o
data on the economic aspecta of fertilising, Raising of a '10“‘. e
transplanting the seedlings in the case of irrigated cholam “u(llﬂer}’ ey
have been found useful under certain conditions. md cumbu

agronomic
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Future Work: It is the inherent quality of research that however
extensive the achievement to date is, what remains to be accomplished

is vast. Millets and pulses improvement work is no exception to this

general rule,

In cholam, the great millet, there are three distinct varieties
cultivated under rainfed conditions. The Periamanjal Cholam of the
Coimbatore district is valued for its grain as well as its straw. Further
jmprovement in the quality of straw is possible in this type and is
proposed to be achieved by infusing sweetness and juiciness into the
gtem which is pithy. The straw of the high-yielding types is
characterised by blackish-purple colour but cattle relish better the
reddish - purple straw. To improve the quality of straw still further
without affecting the grain yield, this linkage has to be separated. This
variety yields best when sown in July-August and if the sowings are
delayed there is & progressive decline in yield of both grain and straw.
Evolution of a high-yielding, short-duration type which will suit the
latc season sowings is an urgent necessity. The Talaivirichan type is
preferred for cultivation in areas of high rainfall, because of its loose-
panicled nature. But this variety has the smallest grain among our
cultivated types and its fodder quality also is very poor. These two
main defects call for immediate improvement. In the southern districts
Irungu, almost a wild variety, is exclusively cultivated
The grain of this variety is brown and is unfit for
human consumption, Although the new strain K. 3 (extracted type of
Periamanjal-Irungu cross) i8 useful as a fodder-cum-grain type,
further improvement of the pithy straw by introducing juiciness is
A white - grained variety of Irungu is grown in the adjacent
d Ramanathapuram for grain as well as fodder.
the grain size of this type have to be improved,
Vellai Cholam is commonly cultivated even
crred in parts of Salem and Tiruchirapalli
been released to suit the various tracts,
Evolving a few cosmopolitan types combining high yield with quality
straw will go a long way in assuring uniformity of produce as well as
ease in multiplication, distribution and maintenance of seed purity.

of Tirunelveli,
for fodder purposes.

important.
districts of Madurai an
The quality of fodder and
In the irrigated season,
though Sen Cholam is pref
districts. A dozen sirains have

Posts and diseases commonly found attacking the cholam crop
in the State are the cholam ear-head bug (Calocoris angustatus) and
the smuts (Sphacelotheca Sorghii) and 8. reiliana). Although eflective
insocticides and fungicides are available, it will be cheaper in the long
run to cultivate resistant types. This will forestal any chance of the
insects and pests becoming immune t'o tbe exis\i?xg insecticides. Ior
example we are led to believe that physiological st‘ra'ms of the ear-head
bug immuno to BHC. have already‘devcloped. Striga, a root parasite,
is found in certain ycars to heavily infest the cholam crop, Preliminary
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studies have revealed that resistance to this parasite occurs in an

introduced sorghum variety which can be infused into many of our
economic types.

Cumbu is cultivated over 12 million acres, but unfortunately it
yields a fodder of very poor quality. If the ryots have any choice at
all, this straw is not fed to animals, but is used only for thatching and
such other purposes. Therefore, improvement in the palatability of
cumbu straw is a matter of urgent investigation, Reducing the duration
of hybrid strains without affecting the yield of grain is a possibility
that deserves to be pursued. Spotting out of rust-resistant varietics

has shown the possibility of infusing this desirable character into our
strains,

Ragi, which ranks third in acreage under millets, is important
for the reason that pearly 50 per cent of the area is raised under
irrigation. It responds well to manuring and heavy yields upto
4,000 lb. of grain per acre are obtained. Evolution of a high yielding,
short-duration, cosmopolitan strain combining non-lodging character
and resistance to Piricularia 1s the immediate step in view. It has
been found possible to infuse high protein content in Ragi and since the
grain is consumed by middle and even upper.class people, because of

its health - giving properties, further improvement in onhancing its
nutritive value is desirable.

In minor millets, evolution of high-yielding types resistant to
pests and diseases, with better fodder quality deserves immediate
consideration, As already stated, intensive work on agronomic aspects
is yet to be done. The optimum manurial and cultural practices, as also
rotation and mixed cropping methods, that will suit different tracts have

to be found out. Evolution of strains to suit different fertility levels
is a necessary adjunct,

In advanced countries like the United States of America anid
Canada, with surplus food production, millets are mainly cultivated
for feeding livestock. In the present drive for stepping up production,
with emphasis on the spread of improved strains of cercals, better
fertilising practices, assured water supply and with cfficient plant
protection measures, we may confidently hope to have a surplus

production in the near future. It will be wise to forosco this eventuality
and be prepared to face the situation. Fortunately the possibilities of
using the additional production in numerous ways for the benefit of the
country are alrcady recognisable. TPreparations of cereal breakfast foods,
nutritive animal concentrates aud industrial producta like starch (by
wet milling) readily suggest themselves. DBreeding of strains suited for
these apecialised uses may however appear rather ambitious at this stage.
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Pulses are the main source of proteinaceous .food for us,
t of us are vegetariaus, either by c.h01ce or .out of

; , it But, the production of these in this State 1§ very
ceonome e y.t s t’o augment the production by evolving suitable
low. Imm(;)d:{bgziesnzpcumlml and agronomic practices are problems
an

Pulses :
mainly because moOS

gtrains
awaiting solution.

i i headway has yet to be made. The
. On the eXt;nS]liol?e slti: Izszlhution of };tvrains, better methods of
frune 'Of reE“mrch'we to be taken to the doors of the farmers and
manurlr.lg.detcl.‘:or ;xample the improved strains of millets have barely
popula(rllsleo : or cent of the total area. In the second five - year plan now
porere p] te;l it is programmed to COVEr 50 per ce.nt of the area. An
being formu '}T ¢ in organising geed farms and in arranging ‘seed
all-r.ounfl oror essary. The recently ‘introduced method of village
distribution 18 dnecolu;lta;y geed exchange, tried in paddy and 'found
e {i)‘fru?s dz::;erv‘:as to be extended for the spread of the strains of
successful,

millets and pulses also.

Table showing nutritive value of grains of Rice, Wheat, Millets and Pulses.
abie 8

Mineral Crude Carbo-
Protein Fat matter fibre hydrates
% '% % {;é %
_—.’7}('00 . . 07 .. 780
" (@) raw, hand-pounded - ™ 04 05 . 792
illed . .
(b) raw, mil ] 64 04 08 . 79°1
; jled and milled j
(c)l r:w, boi . 118 15 1'5 12 72
Whea . .
2. 104 19 1'8 .. 740
3. Cholam 116 50 97 12 671
4. Cumbu 71 13 22 .. 76°3
8. Rﬂgl‘ 12:3 47 32 80 606
6. Tenal 83 14 29 90 656
7. Varagu 0 44 98 65'5
. 62 2=
8 Kud.lrlll‘v*:h 125 11 34 2:2 689
Panivaragu 71 47 48 7-6 63'7
10. itmlwi - 993 17 36 . 572
11. edgra . 4 31 . 603
240 1
ckgram . . .
12. DBlackg 240 13 36 41 566
13. Greongram 990 03 3.1 53 573
14. Iorsegram . -3 27 30 612
17'1 6
15. Bongalgram 246 07 3-2 3-8 587
16. Cowp(:)ﬂ 249 08 32 14 60-1
Lablo
17. Teh Ballotin No. 23". The nutritive values of Indian fnods
Trom ‘< ITloalth

1 — (1% W, R AvYRROYD,
1 tho planning of satisfactory diots (1938) by 3. R. Avirove
and 10
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Table showing the analysis of the straw of P’addy and major Millets.

Ash Protein 0il Fibre hg?}iﬁ?;g
% % % % “6
Paddy .e 16°3 33 15 300 37°8
Cholam .. ! 31 22 340 443
Ragi . 12°1 2:2 2°4 282 44'9
Cumba s 81 19 13 376 437

(From Bulletin No, 33, South Indian fodders 1932 by P. V. RaMrau.)

Cotton
Research and Extension in Madras State

by N. KESAVA IYENGAR &
V. SANTHANAM,
Cotton Breeding Station,
Coimbatore

~ Bofore it is proposed to tackle the problem of the present
paper of ‘Cotton Research and Extension in Madras State »’,
it is necessary to give a brief account of what is already achieved
in Cotton Research and Extension in the Madras State”. 1In the
symposium held last year a review of recent advances in Cotton
Breeding Reseach in the Madras State was presented by Kalyanaraman
and Santhanam and the progress in Cotton Extension Work was reviewed
upto 1952 by Balasubramaniam in the symposium on cotton extension
held in the Fifth Conference of Cotton-growing Problems in India by
the Indian Central Cotton Committee, Bombay.

Cotton, an important commercial crop of Madras, is grown at
present over an area of 8 7 lakhs of acres, with a production of about
2:7 lakh bales, both as an irrigated and unirigated crop. The American
cotton, familiarly known as “Cambedia’ in trade, was first introduced into
Madras in 1906 and it is grown at present over an area of about 34 lakhs
acres, of which about 1-5 lakh acres are grown under irrigation and the
balance of 19 acres is raised as unirrigated crop. The deshs cotton
known in trade as ‘Tinnevellis’ and “Karunganni” occupies anarea of
about 47 lakh acres. A small area is also grown to other varieties
clagssed under ¢Salems’ over an arca of about 65000 acres. These
constitute “ Uppam ” and “Nadam’ which are being replaced by
Cambodia or Karunganni cottons. Unlike the other States of the Indian
Union, cambodia cotton is grown in Madras both as winter and summer-
geason crops. Since it is well known that in summer, the cotton crop
gives not only a higher yield but shows superior fibre qualities, a great
impetus is now given to grow cotton in summer as an off-geason crop,
wherever irrigation facilitics are available, This cff-seasonal cropping
does not in any way affect the food position of the tract but enriches the
cultivators by means of a cash crop. It may be stated with confidence
that in the map of India, the Madras cottons viz. Cambodia and
Karunganni will in future occupy a very prominent place. In vield of
kapas the irrigated Cambodia ranks foremost and is capable of prbducin"
about a bale of lint per acre. Quality cotions like Madras Ca.mbodi;

Ugaunda 1 and Madras Cambodia Uganda 2 are placed outside the purview
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of price control 1,

y the Government,
varicties of Boml,

ay, viz. B.C, i34 and B

The develo
influenced by
research,

Coimbatore

f [”’“"h .'l]“ll:{ wilh two ()”101'
SR 1)

. is
pment of cotton industry in tho Madras ‘Swt:ton
two  factor vig, developmont of mills  and com‘e
The former 8Prung up in large numbers in cm-\”"”"} .
g of the Pykara Hydro. Rlectric 5(‘) :nim
ing World War No. I1. Of the ‘“buw,e
he Madrag State, about, 38 are jocated in Coim 1 the
and the annual requirement of raw cotton to foet In
mills of the State I8 estimated to be about seven Inkh b"lqs.ram.
general the cultivators of Coimbatore, Salem, Tiruchi, Ramanathapu
Madurai ang Tirune

asive
Iveli are highly cotton-minded and many progr
cultivators Pay great attention ¢o

Yields
the cultivation of this cash CFO});nl1odia
a8 high as 2,000 Jp, of seed cotton are recorded in the irrigated Cn
8rOWn in garden lands under wel

lant
8. On the agricultural side, both P
breeding and dgronomic regearch

. ove-
bave played a vital role in the impr
ment of yisld ang quality of the

. the
several varieties of cotton grown l:otve.
The progress of Cambodia cotton kept pace with t}"“ lmlbettex‘
ments of breeding techniquo, designed to bring higher ywld,d highet
ginning per cent, superior fibre qualities like longth, ﬁnonesfi an Lections
Warp counts. With the introduction of Cambodia 2 by pure line ?(‘ ing 26
bulk with g staple of less than 13,16” and “}"nnoumﬁe.
“in staple length and spinning 33 ¢ i

» With the functionip

Popularity ag asum
I, Madurai, and S
grown as a cold-weather ¢ro

Tirunelve

: i and
P in Coimbatore, Salem, Tiruf:hlr‘nP“'![:lg per-
Madurai districtg also. This cotton 18 superior to Cambodia.2 in ginmi

18
cent (37), fibre length (1-09~ inches) ang spinning performance (44 C?UDAZ
and on account of jtg Superior length s Placed outside price contro 'othe"
a result of further breeding research involving multiple crosses, n‘(‘l this
new strain, Madras Cambodig, Uganda 2, was evolved in 1953 an

in the
. . n

g 80 counts o more, Similarly, lnising
multiple cross, is prot
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Cotton

ity ttons
. oduce quality co
t possibilities exist to prw;‘th a staplo length of
has shown that grea rted East African Style-s roved varieties had a
xompamble to the impo of duration of the un;f) i the. i
013/16". The reducﬁlz;‘e successful introduehonﬁzrts made by the Agri.
t;emendous effect Onith paddy crop. Recenth‘;vaﬁon in the deltaic areas
ton i tton eu ; tion
ag a rotation xtending co ) ¢ o still shorter dura
ariim Department on j:ss by the introductxo‘n Olhz:v;sb 1 five months
c‘; Tanjore me! W‘%h}:«‘suv:hich could compl}e'te lflsuality cotton is capable
o . P2l ) re. This . - wide
jety like as per ac . tability over a \
v‘j‘;dmg 1,000 1b. k:g’ ud shows great ddegnder oy at the Agri.
y; gpinning 40. oot Breeding researches are a still shorter duration,
: ngo of Condmon;t tion, Aduthurai to evolve
T h a s
al Researc
eultural

V i i i % mon /hS.
t/ton Cﬂ.pable Of ﬁﬂlshlng n

i co 4 f,

q_uaht/

ed in the
in Karunganni co_tton t}zzis ;;;su}i;bridization.
g i nli 2 and Karungaﬂﬂ_l 5' o 30’s counts asg against
jution of Karungan are capable of spinning § couns as againet
evo;e Arboreum Stmm;" nies and have now replaceﬂmds' oen s
The20 counts of local mb straight selection mu; oo Tonglinted
1§— ganni 1, evoh.red. ywork taken up recently,  longlited
karuf‘tznsive hybpidlzatm“4 and 6188 with a stap]er leng oo ey
of eios viz. 6186-9, 687e than Karuonganni 2 or Ixaru:zf;my eottoms
cult‘i]nch»and yieldivg ml‘)):en jsolated, One of thiszse((ll for the entire
one ective tracts have 42 counts will saon be re.e z;bout 05 Tabb ot
rei)pmble of spinning 401f;oeli zone of the State, covering
cap’ i Tirune
Karuganni and

acres.

. fully introduce
der progress to neclimatise und susessiUlY Ihirockne
Research i8 “r} et,he West Coast of vtél'f'ties au'd with judicious
Sea Island cot,tondmws bave indicated possi) lhl as 850 b, of kapas
Montserrat and Ar:1 rfn  auring, yield; as Oillx;g of Malabar tract. The
lanting an e poor modan SOlS ts, with a mean
Zr(x;?lp be reulised (1)n ret:s ispcapable of spinning 100 coun
n iu such a
cotton grow

fibre length of 145 inches.

omi dies on
eeding research, agronomic stu "
In addition to El:;ﬁ:;, l;:ewe furnishc.sd veryd vg}l:;bl:p;ceisr?gltswas
gy fm;ga Bff cotton. any somfngK:funganni the harmful
oo o ﬁlebeneﬁciﬂl- o o tton crop were got over by
in general foun holam which precedes the co ‘10 (oD D ey over by
effocts of Trungu cto ag a mixture with the cho amto OB the oo ot
recommending }ndl,gtl of ammonium sulphate z;)s )}K,-‘al e
egen app}ma“o epit doses fo““d' ot e‘?timé one dose at 20 1b,
nitroge lovel 1 tW(;) ig the case of unirrigated co o i
Cambodia crop an of sowing was in general ber;oc‘c;m,b()dm’ o nttemis
uitcogon ¢ theﬁz;x:z resistant to stem weevil o )
to find out va
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Brazilian variely named *¥oco’

cotton is recommended for g
lands, to meet the needs

cotton with a staple length of one inch is eapable spinning upto H0 (:-nvunt:
aud yields even upto 4 1b. kapas per plant undar favourable conditiond.
Indents are boing received every day for the supply of geeds of this "'””N)i
from the various barts  of India. Under mixed crojppiag, (.mt'?"a
groundnut mixture, ragi-cotton mixture aud chilli<cotton mixture wer

i i i Ty o the
popularised and this practice served as an extra source of income t
cultivator.

: - , this
was found to he highty resistant and -
i i . ast
fowing in the backyards, of houses, wi o
N 3 3 ni’
of cxtr;t-f;xcmr}' consumption.  This peren

With tho above background it i3 pow proposed  to (]‘.”21
with the question of “\Vhat next in cotton research and (’Xt‘e”m‘:ls
in Madras State’, This is indeed a difficult  problem and nee -
considerable  informatjon regarding  the potentialities of de\'*'loirt
ment, facilitiea available for expansion, demand, marketing, "XPO‘B
and other factors. The future plans will have to be done with rcfcrox.\;e
to the cultivation, trade and consumption by mills in a cash crop b N
cotton.  According to the Second Five - Yoar Plan, the target of COt‘;(;f
production far the Indian Union is fixed at 35 lakh bales by the "m) g
1960’61 and the share of Madras iy 4 Jakh bales. To achieve t't})ml
production  of quality cottons, which are  much needed by

. . . , rorange
Indian Union to reduce tmports and save foreign exchange, long
research and short-term cotton extension

: he
schemes are  aligned. T
fol!owing ure somo of the pointg for conside

ration.

(1) In order to encourage the production of extra long'sw])lw
cottons the Indian Centra) Cotton  Commitiee have ngreod to {ul{
finance such schemes for g veriod of 15 years and a schomo has b(?m
approved for Madras for the Simer zono with the object of 0""“1”5
extra long-staple American cottons with g staple fength of 1-3,16" un1
more. TIn the Winter urea similar attempta have to be made Lo brcf’(r
extra long-staple cottons in alignment with the progress of the a'umn‘l(:t
cotton and the gap in quality between the cotton grown in two differes
seagons of the year ip the State should be narrowed down as far a8

. do .
possible to avoid the chances of malpractices like mixing cte., tha
may arise,

(2) The production of extra long-staple cotton it ab prenot\;
attempted in this State, by hybridization of eultivated Anlori(”lng,- h(‘;.d
inter-spocific and intra-species an sometimes involving cumph(‘{“:’.(.
orossing programmes,  Since Inter-gpecifie hybridization between f\‘-‘“"‘} \ld
and American cottons which differ jp chromosome uumbers have y.w}‘ ;w
suceensful results by back - crossing techuiques in Bombay State in L
elease of strains like BC, 134 w0 . 2

. o
“<and BC, 170 « (o, 2 which :}O
i 1
. : e i : ado in
superior  long-staple cottons, serioug attempts are to be ma

is 8 idizi ot lines of
breeding programme of this State also, by hybridizing sclect line
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. with various promising lines of acc‘limati.sed Hz;rtsu!um c:ltst;)::;
Karunganni with vari T e ting. and mng.hm'ed tun ¢
o e Cm}y-m&t“ngg,dm“gh“v It may be mentxon'ed that some IOf
diseases and hybrid derivatives, 2196 (dlscoverecii by the
Amfrl_(%r; 2 ete. were found to be highly resistant to
s o jas 1‘2;)"‘); cotively but as they were found to be late for
e o Jikfgsz;;ac;r;af further work is necessary in this direction to
tho conditions ,

evolve suitable types.

to pests, :
the Surat Asiatic —

144 ength, strength, fineness and
(3) Po.tentizhﬁlvii)rniorjai?;lz alnnglackarm are exhibit.ed in
immunity to pink oo like G thurberii, G. ratmondii, G. armourcanum,
wild specios of COthlthough these cottons are as sfxch useless for
G. anomalum otc f them bave no lint, when suitable crosses are
cultivation and e (th pes and fertility induced and stability fu_l}y
made with the Cu“n{ates ylike colchicine treatment, back~cx.'ossmg
rostored b){ tcc}lml(ollr:o-linted types resistant for pests and discascs
etc., Cxcemlo.na](;y C';rgeful planning, and an intimate knowledge of
may bo t?btr:(; génet(ics are required as adjuncts to the normal plant—
eytogenctics

breeding programme.

ich the guality of lint could be
) Another.ﬂrlnegilgiil ;zldw?;chy exp}olitation of hybr?d vigour.
stepped uP Mo}r;g :\l ‘th'is direction have been reportefi both in Madras
Sucoessful resnits ith o staplo length of 117 and an yield of 1,000 Ib,
and Bombay Bt o8 Wquras conditions) in the inter-specific cross
of kt\pf.‘ls (““:icr I911;1(1 as a rainfed crop in the West Coast, Af)othcr
Cambodia -2 ¥ 5‘3}3’ 1);‘i((ls is that they can be continued as ratoons in the
advantago of t‘hed)yf'clds as high as 1,600 1b. of seed cotton could be
secand y.en»r g t»}llv without waiting for purification etc,, normally
pealised m.\m(“‘}h“ ’e)lj‘vmt breeding programme. Further res(t;u'ches are
practised n h(; 1'1:; suggested by Dr. Harland, various  pure
pecessily o wuinl Moco and acclimatised perennial barba'd'm‘we
breeding lines of p?'ll('A d for further study to fully exvloit the possiblhtm.s
types have to 'be uull lse,mduction of extra-long-staple cottans. CQare l‘ﬂ
of hoterosis T t‘m'nl this kind of work to see that ihe sceds of I,
powever HCUCSS“U’/I'.‘ d for multiplication. This project will have to be
hybrids are not ull Mf one and the areas grown shouid be cr.u'eftixlly
treated s Spccmther American varieties are not under cn}'twa(mn,
dcrnfu‘CM;‘d; wtilx‘n:) ’i’l this work are the production of hybrid seeds
The chicf proviems I

. i o \
] ry vear and the high cost of production of sceds,
; e seale every ved -

in large sca

g the attempts toimprove the (1"illit}v of (j:lrtlbofiia cot‘((m,

o of 7 and diseases needs cureful consideration, Pests
tho problem of Il(’f‘tﬂ,‘ ;vs iike bluckarm csuse sorions losses and have of
liko jussids ('L'I‘;d dm:;“n,,mjnr fakirn oo ssions s and e o
late beeome 1tems 4
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Fortunately, some information is available on the mechanism preventing
deposition of eggs on the leaves in the casc of jassids by the work of
Parnell and others. Hairiness of laminae is considered to be one of the
major factors and the genetics of hairiness of laminae has been worked
out by Knight and others. Resecarch is still in progress to explain
the jassid resistanco in glabrous-leaved types like G. armourianum.
Similarly in the case of ““blackarm’, a scries of genes controlling the
inheritance of resistance are involved and resistant varictivs have been
built up by Knight and others. Efforts are also made to combinc jassid
and blackarm resistance in the same plant. In the case of Madras
Cottons also, such studies are necessary in greater dotail in the coming
years to build up types resistant to both jassids and blackarm as a
whole - time study under the long-range programme. Under the short-

term plan, the only possibility to control jassids is with the aid of
pesticides like ‘Endrin’, ‘Folidol’ etc.

(6) Io the breeding of American cottons, the problem of
immaturity of fibres is an important consideration. A type which is
immature tends to produee yarn which will be *neppy’’. Varioties
which are least neppy and possessing high maturity percentage have
to be synthesised through a survey of all types of cultivated American

cottons and studying intrinsic fibre maturity in the wild cottons like
G. thurberit and Q. raimondii.

(7) In the programme of purification of varicties, the
possibilities of building up perfectly homozygous lines by the exploitation
of haploids in both the American and Asiatic coltons needs careful
consideration. Haploid plants which have only one complement of
chromosomes in the somatic tissues are rare and methods of artificially
inducing it at will, just as chromosome complement in a plant is
doubled at will by trcatment with colchicine, will have to be
attempted in the breeding programme. Likewise, parthenogenesis to
induce the development of apogamic plants as recently discovered by
Balasubramaniam by crossing @. hirsutum x raimondii hexaploid having
78 chromosomes with Karunganni cotton (26 chromosomes) nceds careful
coasideration, The importance of such studies has been recently pointed
out by Dr. Harland also, to isolate homozygous lines in cotton,

(8) On the extension side, it is necessary to multiply the
approved strains in a pure state and in order to rapidly multiply the
geeds to cover the entire tract, Agricultural Co.operative Societies
should be organised in every taluk centre and they should act as official
agents on the model of Bombay and Madhya Pradesh States. In this
direction, one Cooperative Society has recently beon organised to multiply
and distribute seeds of Madras Cambodia Uganda 2 in Srivilliputhur
taluk. State legislations like the Cotton Control Act, Cotton Growing
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. rotorios Act and ‘Cotton Transport Act should be tightened
and Pressing Ea'ycnioxing up of varicties . By the implementation of the
up to preven

der cotton in the different tracts
; t in stages the arca un
Cotton Control Ac

i1 b fully covercd with improved sceds in due course,
wi

The average low yield of seed cotton in this State and other
(9) The

! the Tndian Union should be up-graded by increasing irrigation
States o

icati iel tional basis
i on of peaticides etc, ona na .
iliti ng, applicatl
facilities, manuring,

that is grown is at present valued mainly for
' (10) ; ’f}?:szsgt?::sr:(ffor c&tf,lge food. In countries like Fhe U.S. A,
its fibre and &h Pakistan, cotton geed is crushed and the oil extracted
and recently 1n aindustl"ial and domestic purposes. In India, cotton
is useq ff)r mﬂnyt d in Panjab, Rajasthan, PEP3SU and Madhya Pradesh
geed oil 18 extl'&f’l ‘f used for Vanaspathi and the cake sold as cattle food
States and theh01 ‘I;inter’ that is extracted from the seed after ginning
or ma.mfre. The nufacture of cellulose, carpets, ropes etc. Thus the
is used in 'the Izlmas cattle food in this State could be utilised for oil
geed that 18 llii ake used for cattle food and manure. This step will
industry and ;fcou[t,ivator in getting the maximum monetary returns
pot only help ¢ ed but also helps in curbing the use of uncertified seed
for the cottoD 8890 T o Cooporative Societics will then be in a
for.is.owmg I:g(l;llzo th(; full quality of sowing seeds with confidence and
.pozltéznttl?escultivators to go in ouly for approved seeds sold by
indu

recognised agencies.

(11) Other factors like price support, .exporb and imp(.)rt'polici.es,
4 markets, and certification of lint will go a long way in inducing
regulate. to’ row cotton over large areas and attain the targets
:ihe ;ul}:g::c;ll?e Secgond Five - Year Plan even earlier than expected.
e



The Future for
Oil Seeds Research in Madras State

Ly . R. SESHTADRI,
0il Sceds Specialist

Research on Oil Seeds is a recent development in the department
of Agriculture of Madras State, and has becn in progress only for the last
twenty-five years, but the results achieved in breeding, sgronomy, plant
protection and other aspects of their cultivation are qnite substantial,
Intensive selection and hybridisation work in groundnat, gingelly and
castor has resulted in the evolution of a number of strains with high yields,
high oil - content and other desirable agricultural and commercial qualitics,
Amongst these, four strains in groundnus, three in gingelly and four in
castor, have established their superiority over the local cultivated variotics.
In coconut, which is a perennial plant with a high percentagoe of cross
pollination, selection based on the characters of mother palms, seed - nuts
and scedling progenies is being carried out in the promising ccological
types. Hybrid vigour as a means of improvement has also been utilized
in coconut by crossing the ‘tall’ and the ‘dwarf’ types to produce progenics
possessing the desirable features of cither of the parents like earliness,
yield, ete. On the agronomic side, a few problems connceted with these
crops have been investigated. In groundnut the optimum economiec
spacing, manurial requirements, tho best crop rotation, and remunerative
mixod croping practices have been dotormined  For castor and gingelly,
the optimum spacings have been fixed. In the case of the coconut, proper
cultivation and manuring practices and cfficient green manure and
subsidiary crops have been fixed. Irom the Investigations carried out on
pests and diseases of the groundnut crop, offective control measures for
the ‘Surulpoochi’ pest and *T'ikka’ leaf spot diseaso have been found out.
The correct stage of harvest that would ensure maximum yield and good
quality produce have also been determined for these crops. Thoe problom
of storage of groundnut pods and kernels has been investigated and results
of value to agriculturists and trade have been obtained. In spite of the
fact that substantial progress has bsen recorded in the improvemont of
theso crops, a large number of other problems connected with their
cultivation still remain to be investigated. Only when proper solutions to
these problems are found out, can it be claimed that oil - sceds cultivation

and the industries utilising oil-seeds as a raw material have been
established on fiem foundations. Suggestions regarding the lines on which

the {uture oil-seeds research in this State should be pursucd to attain the
above chjoctives are set forth in the following sections :

Grouadnut: Though the improved strains now under distribution
are heavy yielders with good quality produce, still they cannot bo
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¢laimed to meet all the varied requirements of the growers, consumers
and industries. As far as the growers are concermd,. there is an urgent
need to evolve types resistant to drought, pests and diseases, amena‘ble to
mechanical cultivation and with short pengd of seed dormz.mcy. With the
increasing edible uses to which groundnut is put to, there is demand for a
type with low oil content and high sugar content. In the Vanaazmt}fz
industry, the need for a type capz'xble of giving colourl.ess oil I8
keenly felt. For these reasons, ‘breedmg of new_forms with special
attributes like semi-spreading hab}t of growth, medium seed.dormar{cy,
low oil and high sugar content, white seeq, etc.', has becqme imperative.
With these objectives in view, an intensive breedmg' schefne on
this crop has just been initiated in _thls State with ‘ﬁ.na.ncml assistance
of tho Indian Central Oilseeds Committee. The .n‘utntlonal aspfact of ‘the
groundnut crop is rather a cOmP.‘UX P"Ob“?m requiring thorough investiga-
tion. Though the normal nutrient requirements (?f the crop have been
determined, still the economic doses of the putnent' elements and fjhe
changes brought about by them and other m1cronutr1ent§ under varied
conditions of soil, need very caref'ul 'study. A physiology scheme
for carrying out comprehensive imfesmgatlons on this aspect h'as also be'en
started recently under the auspices of tLhe same Commlt.tee. W.xth
the decline in prices of groun(.lnut in receni years abnd growing forelgn
competition in the international mar.kets, it has become increasingly
necessary to reduce the cost of prc?ductlon of the groundnut crop to the
maximum extent possible. Sowing and harvest account for a very large
share of this cost. Use of labour-saving implements for these operations,
including intercultivation, can be ez‘(pected to reduce the cost of
production considerably. Trials with bulloc}( and tractor-drawn
implements for carrying out the above operatlons haYe been t-ake.n
up under a third scheme gponsored by the 'Ollseeds Com‘mlttee‘. Work in
respect of control of major pests and dlseases‘aﬁectmg this crop and
evolving strains resistant to them have to be carried out by adopting the
latest breeding technigues. o
Gingelly: The three strains now under dlstnbutlon' no doubt meet
the requirements of the growers.of the State for raising the crop
in different seasons and under varying conditions of cultivation, buv there
is a great need to evolve cosmopolitan types that would come up well
in all seasons and in all tracts. There is also a need to step up th'e
present yield level of the crop .by bringing together all the economic
features now found scattered in dlﬁc.rent forms. A programme of cych‘c
crosses between gelected economic forms has been st?rted'for this
urpose and the work will have to 1.)e purayed rathfar intensively fc?r
Echieving the desired results. The specific nutrient requirements and their
optimum doses have still to be determined for. tr.h}s crop. Manurial trials
aimed at securing this information have been initiated. Among the pest,s,
and diseases affecting this crop, the shoot - webber pest and the ”phyllody.
discase are the most serious aund studies have to'be pt?rsued on'thelr
control both by chemical treatments and by breeding resistant varieties,
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Castor: The strains of castor ander distribution are outstanding in
their yield performance. But on account of their long duration, they
have not become as popular as they should be. The prospect of reducing
their duration without sacrificing yield appears bright, as types with very
short duration are found among the new introductions. To keep up the
purity of improved straine under cultivators’ conditions there is o neod 10
impart some distinquishing feature to the standard strains so that the
offi-types could be easily recognised and removed. As hybrids between
certain inbred types exhibit a high degree of vigour, with conseQ\le{‘t
increase in yield, exploitation of this vigour for production of hybrid
seeds is & line of improvement worth pursuing. Work in this regard ho8
been commenced and crosses between certain predominantly pistiliate
and staminate inbred forms have been attempted for fixing up the most
suitable combination. As in gingelly, wotk has to be carried out OB
determining the nutritional requireménts of the crop and an efficient
rotation. The ‘ Bemi-looper’ caterpillar is the most dangerous pest, doing

considerable damage to this crop, Any control measure sgainst this post
will be a source of great relief to the growers.

Coconut: In recent years large.scale production of golocted
seedlings of the ordinary tall variety and of the Tall x Dwarf hybrids
has been started. Exploitation of ather promising exotic varieties like
Cochin - China, Andaman Ocdinary, Java, Philippines, etc., and other
Iruitfol combinations of T x D hybrids form the main programme ?f
breeding in coconut, Determising the optimum and the economlC
doses of the manures to be applied to the palm at various stages of it8
growth is another important sspect requiring investigation. Bringing
the vast stretches of unproductive gardens along the sandy coastal belt
to & state of normal bearing by providing adequate manuring and
summer irrigation (with the aid of filter-points) is yet another lino which
has great potentialities. This item of work ia proposed to be taken up
immediately at one of the Coconut Stations. As the results obtaived
from the trials on the West Cosat Stations are not applicable it their
entirety to the conditions on the East Coast, there is a real need t0
establish & regional research station for coconut on the East Conast also.
Button.shedding, occurrence of barren nuts and effective control of
the rhinoceros beetle are some of the other serious problems facing the
coconut grower, on which systematic investigationa are argently needed.

The aboye review outlines the major problems connected Wwith
oil-seed crops that atill await solution and the stepa that should be taken
to tackle them. Already there are signa of success in many directions.
1f these problems are pursued with zeal, it will not be long before the
cuitivation of oil-seeds in this State and the industries depending ot
them get well established, and open up new vistn of prosperity for the
Madras State as a whole.

Agricultural Research in Groundnut Cultivation

by N. SRINIVASALU, s. sc, (gons.),
Assistant, Agricultural Besearch
Station, Tindivanam

Iptroduction: Modern agricultural science ‘deve(op.ed from the
days of Liebig and Schubter in Qermany, Boussmgmﬁxit in ance and
Lawes and Gilbert in Eugland. Sm(_,\e then r.esearch' in agrncult}xra has
made vast strides and other scionces like chemistry, biology, physias, ete.,
have also contributed to its development. Impr'ovements by way of
evolving new strains, new contral methods against weeds, pests and
Jisenpes, etc., are also being eﬁected‘year z}fter year. The urge for
bettering the achievements of.to-day’ 18 growx?g and is bound to grow,
as is reflected itz the title for thig year's symposium.

In the Madras State research i.n agriculture started from 1902,
when an Economic Botanist was appointed for plant breeding, H.Qw'
er, research on oilseeds, particularly on groundnut, was started ina
?Vu_;iedged manner only from 1930. During the last 25 years great
ir‘xlz rovements have been made in the cultivation of groundnut in this
pte much to the benefit of ryots. The recent advances in this
gz?d ’have been dealt with by Seshefdri C. R.(1954). Improvements
which are in the trial stage and w!’:uch.are squght to.be effected in the
field of agronomy and mechanical cultivation, with particular reference to
groundout are giscussed in this paper.

1. lmprovements by Bre'eding: “Breeding straius fo-r some special
ottributes besides high yield, 8 thg foremost item in the
jmprovement Wwork oo groundnut. 'Wxth thev greater knowledge
;Qquired in the breeding technique sm’ted to ths crop it e paosgsible
by hbybridisation to evolve new s.trams ‘v‘rhxch combine desirable
economic characters and high-yielding ability.

The bunch variety of groundbut is extensively grown in North
Arcot District and Pollachi taluk of Qoir.nhatcre District. Its cultivation
is graduoally finding favour in other districts algo, on.account of its short
duration and ease of harvest, Unfortunately, this type ’has a major
drawback in the non-dormant nature of the seeds. Uulike the seeds
of the sprending groundnut, the seeds of th'e.bunch typ? do nat require any
resting period after harvest. 1f w?ﬁ conditions prevail at harvest time,
the mature pods begin to sprout in ‘bhe field. The harvest of the bunch
groundmﬂ? is possible only after r{nnsl and any delay in taking up this
operation results in large-scale germination of the nutsin the ficld. It hag
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: ; ain v s even
been reported from the bunch-growmg areas that in certain years e

upto 80% of the produce are rendered unfit for marketing du'o t:
sprouting of seeds. The seeds of spreading groundnut do not germina

immediately on maturity as they require a resting period of one to tw(;
months, There is thereforo an urgent need to evolve a bunch t)’}fe'o
groundnut with dormant seeds. This problem has been receiving
attention at the Agricultural Research Station, Tindivanam and sOm:
progress has been made in this direction. After ycars O'f wor
a strain (AH 6481 ) has been evolved by hybridisation. The strain has l:
bunch habit of growth and dormant seeds. In the trials conductcd.*"
Pollachi the strain has shown superior performance, But its durﬂtf‘)“
is longer than that of the ordinary bunch groundnut, More intfms“’o
work is necessary to evolve dormant bunch strains with short duration.

After the War, there is no

t much of export of groundnut and
almost the entire production

. The
is utilised for crushing purposes. “‘e
growth of Vanaspathi industry in India has accounted for s larg

share in the internal consumption. In the manufacture of Vanaspathi
or vegetable ghee, the grounduut oil has to be decolorised bcfori
hydrogenation, as the oi] available in the market is coloured on &ccou“f
of crushing kernels with Pink soed coats. A white - sceded type od
groundnut will naturally yield a colourless oil, thus eliminating the n.ee
for decolorisation and refining, which are costly processes. A dx'rty
white-seeded spreading type is available in the variotal collocmo:
maintained at the Agricultural Rescasch Station, Tindivanam. But !
is not a heavy yielder and recently two white-coloured bunch types

have been introduced from Australia and Kast Africa. These will be
utilised for evolving white-seeded new forms,

Though India is one of the bi

world, the per capita, consumptio
1-21b, In Madras §

i e
ggest producers of groundnut in tht
n of groundnut is vory small, abou

. i f
, the per capita consump.tlonfor
grouudnut was about 3 b, In America, the per capita conswmption 10

edible purposes is much more, being about 111h. There is tlwrcfol:e
large scope for increasing the consumption of groundnut kernels in the

State. Groundnut kernels are rich in nutrients and its popularisation
among the masses wij} g0 a long

way in improving tho health of t‘he
people, especially of those accustomod to a poor corcal dict. The
ed on a furge scale in this State ur‘e
or crushing.  Tho gualitics that aré
are large, uniform size, good C"lf’“lr
Thero are no forms in the oxisting collection .w!nc(;
combine all these features ang high yield. They are found distr_\butvon
in different forms and hence by intensive selection and }\ybri(?mu.tlom
work they will have to be brought together in ope form. This lte.h
of improvement has alrcady been initiated at the Agricultural Resear¢

varieties that are at present cultivat
mainly commercial types suitable f

usually preferred in a dessert-type
and low oil content,
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s i dergoing tests
ng sirains are un 5 te
indi and four promisi in the districts
Station, de’IVanlf;_I; s. The performance of thes‘i] mto releage one
in cultivators’ holdi %uéing and it should be possible
. be encou
is found to

f them for general cultivation shortly.
0

is State groundnut is
. tgéofggziizbehli?ld tfountry ploughs,_ W}l{lereas

sowing T8 done Wl e, with tractor drawn
in the Andhra State countries sowing is done WII; ractor-dran
as ‘Gorrw’. 1In forel2gﬂto 3 feot spart, Till now theh Bgdgu o e
implements in rows spacing of 67 x 67 for the b‘u?C dm; ahi
been recommending & I:) These spacings are obtaine y ad 8 @
the spreading groundnu the bunch and 80 Ib. for the ;preafoui.d Bow
seed rate of 100 lb'. f‘:; in Andhra and elsewhere has :'en pund to be
oropping 88 pr?,cc;se ilitates intercultivation and harYe; mgt tllale 4 ons
economical as it 1ac o onts are under way to fin Oua it'] it
i ioping win o g bebrn 10w nd o g e

ting w1 ) ; ho last two ‘ :

:j:.do%hegresults o‘btalff‘z;i ::;:,r:]gd:;ut results in higher ylei(;s‘sh??d ,S:;l:,i
of wider row spacing ing, intercultivation and ha'rves.t. ' istenswe
in expenditure for BOIV;r fe’ature in groundnut c.ultl.vat(lionte(if _ntensive
should be made a.reg‘;tim&wd that if this practice is .a;l ;)pad ven v
propugandzfx. thI: lgsrozndnut area in this State, it willle
a tenth of ¢t

ltivators,
he groundnut cu

f rupees to t

forty lakhs o

2. lmprovements 1
invariably sown by dibbling

; roundnut crop has been receiving
The problem of mgir;:er::i% thSeecgtion for nearly two deca(;ies r;;n:/(.)
the attention of fihed show that the groundnut crop'resp?(;x :h::)e to
Results so far obt&m;1 and in certain years t0 phospho;}xcﬂz:;n L red.iems
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cereal rotation will become a regular feature in this State and help the
cultivators to reap maximum benefits. The practice of raising groundnut
in wetlands after the harvest of the main crop of paddy is also becoming
very popular, With increased irrigation facilities, the practice is bound

to become more popular as it has already caught the fancy of the
growers.

3. Improvements in the Mechanical Cultivation of Groundnut: The
recent trend in agriculture is towards mechanisation. Whereas in other
countries mechanical cultivation has made rapid strides, in India it is
only in the initial stages. Groundnut cultivation with machinery is
being tried at the Agricultural Research Station, Tindivanam from 1948.
A separate scheme financed by the Indian Central Oilseeds Committee
with the object of evolving tractor and bullock-drawn implements is
also being worked out in this State. The results achieved so far are
very encouraging and hold great possibilities for the future of groundnut
cultivation in the State. A brief account of the achievements and
work in progress are given hereunder.

(a) Seed Drill: These are designed on the model of the bullock-
drawn mechanical seed drill for use with the tractor. Three or four
such designs have been under trial and they have given encouraging
results. With some minor improvements it is hoped to recommend an
efficient drill for large-scale use with the tractor. These drills are

capable of sowing an area of 12 to 15 acres in a working day of
eight hours.

(b) Tractor Guntaka: Modelled on the H.M. guntaka No. 2, a
tractor guntaka with 6-foot blade has been designed. Trials carried out
with this implement have given satisfactory results even under adverse

conditions of soil moisture. The implement is capable of lifting 8 to 10
acres of groundnut crop in a day.

(c) John Deere (side delivery) rake: This implement costing
about Rs. 2,000/- was tried along with the groundnut harvester, It
collects the harvested plants and leaves them in neat rows six feet

apart. To a certain extent it takes out the pods left in the soil and:

brings them up to the surface. The power required for this being
low, it can also be hitched behind the tractor guntaka.

(d) Peanut DPicker: A peanut picker costing Ras, 3,300/
manufactured by Messrs. Ransomes and Jeffries Ltd., Ipswich, England
and supplied by William Jacks Company, Ltd, has been under trial at
Tindivanam since 1948, After extensive tests and modifications suited
to local conditions, the machine has been giving more or less
satisfactory performance. The harvested vines with the pods are dried
for about three days in the sun and fed into the machine, The pods are
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Castor Production in the Madras State

by K.THANDAVARAYAN,
Assgistant in Qil Soods,
Agricultural Rosoarch
Station, Tindivanam

Introduction: Castor bean has been an important item of
commerce since olden times. For many centuries the oil has been
used in medicine, in printing, dyeing and machine lubrication.
Chemists have found new uses for castor oil and its derivatives,
The products are in extensive use for the manufacture of paints,
plastics, rayon, textiles, nylon, special lubricants, transparent soap
manufacture and many other special items. Great strides have
been made in this direction in other countries, but India is only
making a beginning in this respect.

Of late, on account of its varied industrial uses, the importance
of castor beans in international markets has been hizh. After
World War II, the export of castor beans from India has dwindled,
due to increased internal consumption. This has been made

possible by the .springing up of industrial concerns utilising
castor - oil on a large scale.

The area and production statistics in India could be
precisely known only since 1920-21 and even then the figures for
the different years are not strictly comparable. They weore of
doubtful accuracy. However taking the face value of the figures,
as compared with an area of nearly 1'8 million acres under castor
in 1921-22, the crop covered only about 1'4 million to 1'6 million
acres during the period 1922-23 to 1928-29. This declined later
to less than one million acres by 1941-42. The declining tendency
of the crop in the twenties, although the exports were generally on
an increase, may be largely attributed to a fall in the demand for
castor - oil in India, largely as a result of increasing compotition of
mineral lubricant oils.

As regards export trade, India has Brazil as a secrious
competitor in the World market. The conditions in Brazil are
very favourable for castor bean production and that country
is now the biggest producer of this oilseod in the World.
Therefore, India can expect to export castor seed only if she
can produce larger quantities at cheaper cost. However, one factor
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favourable to India is that it has a well-developed castor seed
crushing industry compared to Brazil and thus has scope for
developing its export trade in this direction. At present, the scope
for increasing the area to increase production is highly limited.
Hence every endeavour is to be made to increase per acre
production.  This is feasible by adopting improved methods of
cultivation, judicious manuring and sowing improved strains.

Much headway has been made in other countries in increasing
the production of castor beans by mechanised farming in all stages
of crop growth. However, in India the use of machinery in castor
cultivation appears to be not feasible at present and the new
frontiers open are the use of better seeds and adopting improved
agronomical and manurial methods for increased production. The
per acre production of beans in this State is as low as 226 Ib,
compared to 600 b, in Uttar Pradesh.

Extension Work: In these days the problem of a breeder will
be to impress upon the farmers, that his improved seed will really
do well in the farmer’s lands at little expense and trouble. So far
a farmer has been content with selecting good seeds from selected
plants and raising them after proper cultivation and manuring,
Little does he know about the cross fertilisation of the seeds and
their subsequent degeneration. Here research can do a lot and in
increasing castor bean production in this State, the part played by
hybridisation is going to be of primary importance.

Present Breeding Technique in Castor Crop Improvement in Madras
State: (A) Pure Line Selection: The procedure adopted in this
method is as follows :

First Year: Observation trials. New collections are sown
with the already improved strain as check and studied. Plants
ghowing desirable economic characters like good branching, long
fruit clusters, compact setting of capsules, non-dehiscence, resistence
to pests and diseases (by visual observation only) are selected. The
selected planté are selfed by using close-meshed cloth bags of
convenient size and selfed seeds gathered.

Second Year: Purity Study. The selfed seeds of the selected
plants are sown in single rows and plants studied for purity of
their morphological characters and incidentally their yielding ability.
The unstable lines are rejected and promising pure lines alone taken
for further study.
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Third Year: Replicated row tests, Tho promising ones are
raised in single rows under replicated conditions, adopting rando-
mised block layout. The selections are compared with standard

strains in respect of yield, duration ectec, The yield data are
scrutinised statistically,

Fourth year: Preliminary  yield trials. Those that 81?0‘7
promise in the replicated row tests are put under preliminary yield
trials. The selections are sown in three-row plots (effective one row
only) under replication for comparison with tho standard strain.
The yield data are analysed here algo statistically.

Fifth year to Seventh year:
that have done well in the preli
comparative yield test for thre
along with the strains in five-ro
in which three rows only a

Comparativo yicld trials: Selections
minary yield trials are ndvanced to
© years, The sclections are sown
w plots under roplicated conditions

ro utilised.  Tho yiold figuros oo
subjected to statistica] scrutiny every year and only those the
are consistently recordin
the districts.

minary stage o
& View to maint

g higher yields are given out for trials lﬂt
Qualitative studies are carried out from the Pr(? ;1
n the produce of all the sclections under trinl wit
aining a high standard of quality.

(B) Hybridisation :
breeding, takes a great d
years, involving inbreed;
tedious as thig is, it is 8
that it could be done an

Producing improved strains of castor t;f;
eal of patient hard labour for about €ig d
ng and cross breeding. Complicated oe

imple compared to tho task of discovering
d bow to doit. In self-fertilised crops :2
d on nearly all tho plants to be like 'It‘he
80 in a cross-fertilised crop like castor. o
rified by careful gelfing for two g(‘“c'_'“tlond'
he desired charncters aro raised alongside 'an

ed. Selection of lines for new comhi"““\()::
ies of F, and F, generations. 'They are th

: o hat
tudies and further work is similar tot
4) above,

parents but that ig noet
selected parents are pu
The inbred lines with t
bybridisation attempt
are done in the progen
brought to purity g
indicated under item (

The evolution of b

nd
otter strains by breeding mothods 8
the exploitation of hybrid

. . tmlc
vigour in castor may play an '.mporTbo
part in this State in increasing castor bean production.

: . ted
commercial production of hybrid castor beans has not heen utmm(fays
8o far in India, although it is ip voguo in S. Amcrica. NOWS
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dvanced countries the exploitation of hybrid vigou.r
in most of the ?rtilised crops has been successfully done and this
in many "“.’;S-r:d as a new trend in advanced agricultural research.
e
may be consl

i tries: At the Illinois Agri-

i k done in other coun : '

Rev:ew o‘i;:,;n Station, the use of natural crossing plot in

cultural prerbeen hybrid has been tried as far back as .1944. and

making castor hnique was similar to that used for making single

1945. Thi zz‘;n except that the pollen and seed parents were

crossess O ’

planted in alternative rows.

ther method evolved in the United States of America for
Y‘?t ano duction was by three-way crosses.' Her.e the
commercial QFO_I] te character in a female line when sib-pollinated
pronounced pistilla ate in the ratio of 1:1 for plants which have
was fourl‘d to ifgvffz%s and plants which have the normal monoecious
only Pisblllate_ Oline was used a8 a female parent in produci.ng
e more T’hls' le-cross hybrid seed. These pistillate F, hybru.ie
Conted. hlmf]g"es'ﬁigatm“ of three-way cress by scientists in
suggested the ‘naking commercial hybrid seed. The procedure
Amelricg’fofrogrogluction of three-way hybrid castor beans ig:—
involve

elected female line to a selected male
(l)w}gzgss Wzltljd spyoduce pistillate ' F,. progenies, Tpis
parent s initially obtained by sib - pollination and types with
female line wa d pistillate character selected by roguing the off-types,
vc'ell-pronouﬂc;a epi ht rows of the female line can be satisfactorily
Gel?-emtl}a% ‘;Phgn ginterplaﬂted between two rows of the desired
olina
Ix;ale parent.

(2) Cross the pistillate F, progenies.obtained ijom the
. cross to a selected pollen-produmn'g line W‘ltb. good
previous bility. As mentioned above, planting upto eight rows
com}nr?mg an 1};nt§ to two rows of the pollen line will be adequate,
Of P’S“nats I:,p lants will be pistilate it would not be necessary
fxxxcz;iitnzrn;ali monoecious plants as was the case in the initjal
or
cross.

Methods Suggested for Production of Hyb-rid Cra‘s.!or .Seeds in 'Madras
State: At the Agricultural Research Statxonf Tindivanam, l.nbred
i ith the desired characters are available for the production of
:li?l(;iewcross a8 well ag three- way cross hybrid seeds.

TMV I strain of castor is well suited for use as the female

line in the single cross hybrid as the pistillate nature of the raceme
ine =}
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is woll pronounced. This can be used as a seed parent. From
the 140 inbred lines grown and maintained on the Agricultural
Research Station, Tindivanam, suitable pollen parents can bo easily
selected. The pollen parent can be raised in each outside row as
well as in alternate rows to that of seed parent lines. Tho secd
parent may be emasculated before pollen is shed by hand. The
emasculation process may last several weeks. Tho seeds in the
female Parents which are naturally hybridised may be harvested
when mature and pPlants pulled down. To cut down the expendituroe
in emasculation the production of hybrid seeds may be limited

toonly the main heads, though this might result in reduced quantity
of hybrid seeds.

Three - way Cross Hybrid Seeds: As already stated, the strain
TMV I, is best suited as g female parent in view of the well-
pronounced pistillate nature. Tt may be sib- pollinated and the
resulting seeds sown. I the progeny consisting of the normal

selected male parent. The resulting progeny will have all pistiliate
flowers. The hybrid seeds obtained by thig single cross may be

crossed to another selectod pollen parent. The hybrid seeds will
be tested along with th i

over the strains under distribution wilj be established. The
production of three-way cross hybrid seeds ap this station on a

large scale by the above Procedure will go 4 long way in increasing
the production of castor beans in this State,

Summary: Castor is not, of courge, g major oilseed crop of
this State, but it is grown to 40 appreciable extent ip tho districts
of Salem, Coimbatore, Trichinopoly and Nor¢p Aroot. Of late, the
oil i3 put to varied uses angd this s i

engines, all-purpose greases, hydraulic fluids,
others. The cake is also in great demand., The crop has a bright

future. In the matter of world production Brazil is the
largost  producer , followed closely by India. To incroase the

overall production of beans in India and jp Madras, the only
way open is to iucrease the per acre yield, a8 no increase of acreage

under castor is possible at present. The acre yield in Madras
State is low compared to other centres and States,

plastics and many

for his suggestiona in writing up this article,

1

2,
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Great strides have been made in foreign countries, in the
exploitation of hybrid vigour and production of bybrid castor seeds
by improved breeding techniques. The methody adopted by them
are worthy of emulation in this State, The procedure to be adopted,
for increasing the production of beans in the Madras State, has been
indicated in the article. It ig hoped that the production of hybrid

castor seeds will help increase the per acre production in the Madras
State in the near future,
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Sugarcane Research in Madras

by S. V. PARTHASARATIY, w. se.,
Sugarcano Specialist

The opening of an agricultural research station at
Samalkot in 1902, marked an era which led to the opening of the
Indian Sugarcane Breeding Institute under the inspiring loadership
of Dr. Barber. The crisis which the crop faced from sereh disease in
Java and red rot in India stimulated new lines of research. After
half a century of progress, the industry in Madras is now facing a
second crisis, but it is hoped that history will repeat itself and
sugarcane will record further progress.

Sugarcane presents many advantages to the research worker.
For a breeder, it is a hybrid polyploid vegetatively propagated.
It is beth a plantation and a peasant crop. It can be cultivated only
by resourceful ryots and requires good treatment.

The present and the future prospects are indicated below :-—

Plant Nutrition: The sugarcane soils of United Provinces,
Bihar, Punjab and Bombay are classified and surveyed on the
genetic system. Varietal, manurial and cultural trials are now based
on such trials. Investigations by Parthasarathy and Rama Rao (1951)
indicated differential moisture uptake by the plant in clayey and
loamy soils, wet and garden-land soils. Even though the clayey
soil retains high moisture it does not easily part with it for the
plunt. Similarly, even when it is higher in fertility status, it
is not efficiently utilised in clayey soils (Rama Rao, 1954).
The inability of heavy soils to part with moisture and
nutrients, necessitates higher doses of manure to be applied to them.

The physical status of the sojl is of great importance in the applica-
tion and utilisation of artificia] manures.

The complexity of transmission of applied manurial ingredients
from the soil to the plant, necessitated the development of tissue
tests, as better guides than chemical analysis of soil. Tests carried
out at Anakapalle indicated that the levels of nutrients and
moisture in plant tissues vary within a narrow range. This
point§ to a fundamental mechanism in the tissues which
regulate these levels.  Foliar or tissue diagnosis may prove a hetter
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guide to sufficiency or deficiency of nutrients than a direct study
of the soils for the purpose.

Overhead irrigation was developed in recent years tq save
water. It is now known that sugarcane plant can absorb rr‘101st..u.re
through the leaf and pass it down to.the. roots. (Van Dillewijn,
1952). Transpirating water takes up with it nutrle.nt e?ement&} fmd
the reversal of the process may leave t‘l']e plant deficient in nutrition.
But feeding the plant through the soil generally leads to wastage
in the applied nutrients. It is now k‘nown t.hat the lea'f can
1an0rb considerable quantities of salts in solution. Experiments
:vith tagged elements indicated that the phot:,osynthate of leaf
moves rapidly to all parts of the plant, nutrients absorl?ed by
leaf are rapidly distributed to all parts ot: the plant, nitrogen
abgorbed by root is redisttibuted to growing parts after 'three

d there is continual mixing of elements between tissues
monﬂlllS z:;;sues are dynamic in exchanging old elements to new ones
:vril:lhzut altering concentrations. (Bu}"r. 1953?- There is no.t; only

X isgion of elements by foliar feeding, but there is great
quick trar.lsmtlf:j game. This foliar feeding becomes necessary for
economy 11 /d subsequent manuring when the crop is heavy and
the second an There is saving in manure by over 60 per cent
head spray irrigation leads to economy
(Sugar 47. %ﬂ%e:‘:é t[gv:;il in beftez' tilth. By better distribution
in water an v:ter sucar content in cane is increased. The use of
of irrigation w mor;i& i: irrigation water leads not only to economy
anhy.dtrz;;smﬂ‘;‘uc also to better distribution of the same (Baver &
itr

impenetrable.

in n
Humbert, 1953).

The high degree of negativ'e correlation between moisture
. g and sugar content was pom.ted out (Parthasarat}?y, 1951).
in tissues trict control of irrigation water was recognised more
The need for Sd”s ago in Hawaii, but in earlier stages day degrees
than two dedcafoer irr?g&tion control and in recent years leaf sheath
were adoI.)te dopted as guide. The possibilities of spray irrigation
mo(;s;ult;zrlsf:ed‘;sg may in future lead to considerable economy in
and 10

tor and a better digtribution of nutrients and increased sugar
water

content.

Interculture: Many of the intercultural operations, particularly
. I" stages of the planted crop, are designed to protect crop
in earty In recent years selective weedicides

inst weeds,
plants agam broad -leaved plants. The annual and

have been used to kill
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perennial grasses are more difficult to deal with, although nut-
grass is susceptible to 2,4-D. The great potentialities of chemical
weedicides are still to be developed in this State. A correct
spraying schedule has not been worked out.

Planting in deep trenches, high banking, controlled irrigation,
propping are all designed to minimise lodging in cane. Lodging
brings many disadvantages in its wake and leads to loss in
quality to the tune of 25% and in yield upto 40 to 50 percent.
Detailed studies (Vaidyanathan, 1953) indicated that varieties differ

in their reaction to lodging. Loss in sugar content in a variety
like Co. 449 is much less than in Co. 419.

Resistance to wind is yet to be studied fully. In minimisipg
lodging, cultural treatments are more important than other factors.
In the Andhra area, canes are propped heavily, with 4,000 to 6,000
bamboos. Yet the clumps lodge badly, but that system facilitates
lifting up the clumps to erect position. Cheaper techniques
like stocking and trash twist propping (Parthasarathy and Reddy,
1951) are not effticient with very heavy crops. The cane plant is
top-heavy and losses due to lodging are heavy even in a twelve-
months crop. This factor had been mainly responsible for adsals
and longer duration crops not being popular in this State.

Pests and Diseases: The early shoot borer (Chilotraca
infuscafellus) and top borer (Scirpophaga sp.) are the two
important pests on sugarcane in the State. The habits of the
borers in the field and the broad cycles are yet to be studied in
detail. The reaction of the cane plant to the infestation by early
shoot borer was studied and reported (Parthasarathy et al 1953).
Apart from variation in the degree of incidence between varietics,
tho reaction of the plant to the borer appears different. The two
borers protect themselves from the earliest stages and spraying of
chemicals may have only a limited significance, Systomic

insecticides may be more intensively studied, to render the plant
distasteful to the borer,

Among the diseases, smut is important. Pineapple disense
of planted setts as affecting seriously the plant population appears
to be widespread. The solution for smut appears to lie in the
development of varieties resistant to it. Pre-treatment of setts
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may not prove popular with ryots and as such treatment of the
soil to protect the setts may have to be developed. 1In the
alternative, systemic fungicides may have to be applied to the seed
nUrsery crop.

Yield Trends: The crop yield competitions in Madras (Reports
on development scheme) brought to light the heavy yields recorded
by cultivators in the State.

TaBrLe I
Mazimum yields recorded with Co. 419 variety

Centres Tons per acre.
1951 -1952 1954 -1955

Gudiyatham 96 81
Nilakottai 87 74
Pugalur 69 84
Nellikuppam 129

Agrobiologists calculate 197 tons as the possible maximum
yield of sugarcane and the world record in 129 tons in a 24-month
crop. An yield of 129 tons cane per acre was recorded in Madras in
a 13-month crop. In Hawaii, a change in variety contributed
40 —~45%, irrigation control 20 —25%, and control of pests and diseases
10 — 15% towards the total increase in sugar yield from five tons to
nine tons per acre. The basic factor is the establishment of g
well-equipped research station. The amount spent on research
in some of the cane countries of the world is shown below :

TaBLE II
Country Staff Substations Expenditure

Louisiana 136 5 $ 4,96,989
Hawaii 59 10 $8,21,216
Hawaii University }

Experiment Station 40 11 $2,61,188
Puerto Rico 67 3 $ 6,85,600
Florida 121 6 $ 5,90,961
Madras 1
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at the carrier for payment on quality (Parthasarathy, 1954). Unless
the ryots participate in increasing sugar content of cane by an
alteration of price policy, all attempts in that direction are doomed
to failure. In Australia where extensive lands are available, sugar
content in cane is increased without reference to yield. In our
State, where pressure on land is high, ircreased production per unit
of land is necessary but this should also be combined with quality of

cane (Dutt, 1950).

Conclusion: The selection of a variety combining the high yield
and softness of Co. 419 with the resistance to breaking and smut
disease and high sugar content of Co. 527 is our future aim. The
utilisation of the new spontaneum collections at Coimbatore may
lead to this achievement at an early date.

The newer techniques of feeding the plant through the leaf
for its moisture and nutrient requirements will lead to considerable
economy in the applied water and manure for the cane field. The
development of newer forms of nitrogenous manures like anhydrous
ammonia and ammonium sulphate nitrate combined with foliar
feeding reduce the danger to the soil by the residuary chemical
radicals. Pests and diseases remain to be tackled through selection
of resistant varieties, Borer pests, which are the most important
ones in this State protect themselves from the very first stage of
their entrance into the plant. Similarly, the smut fungus is
protected. Systemic ingecticides and fungicides are to be tried.
The babits of the borers in the field and the brood-cycles require
intensive study. A schedule of spraying weedicides as related to the
habits and regeneration of weeds in the field must be developed to
eradicate pernicious weeds like Nutgrass and Trianthema.

High yields are being recorded through increased application
of fertilisers. The cumulative effects of removal of larger quantities
of nutrient elements from soil, the cumulative after-effects of large
doses of fertilisers and the suscepiibilities of highly fertilised crop
to newer types of diseases remain to be investigated.  Sugar
industry in India cannot prosper without the participation of the
farmer in the sphere of profits. In this, payment for cane on
the basis of sugar content is to be developed in one or two
phases in the immediate future.
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What Next in o
Fruit Research and Extension in Madras State

by T. GOPALAN NAIR,
Central Banana Research
Station, Aduthurai

Introduction: The achievements and results of economic
nce in the sphere of fruit research in this State over the past
cars are of no small order. A brief review of the
xtension is presented in the paper.

importa
twenty-five ¥
progress in fruit research and e
Fruit rescarch in the State may be said to
1941 when a scparate Iruit Section was

of the notable results achieved

Fruit Research:
have commenced in the year
formed. The following are some
so far.

(a) Temperate Fruits: Pruning metbods suited to different
ples, plums, peaches, pear and persimmons were
determined. The problem of mild Wi'nters and Woglly‘a,}?his was

t over, the first by linseed oil emulsion and Sandolin “A” Sprays
god | tc;r by use of resistant Merton rootstocks. The pollination
izhav?our of plum varieties for.recommerlding l?eSt‘inter—pl.ant,ing
and top-working practices, 2 quick method of ripening persimmon
fruits are some of the other results.

bearing habits of ap

b) Sub - tropical fruits: Citrus rc?ceived major attent’ion.
Many of {he results of research on t%ns crap .have.passcd %nto
growers’ practices. Lemons we.re popula‘rlsed. Varietal introductions
and devising suitable propagation techniques are the other achieve-
ments in other subtropical fruits, such as fig, pomegranate, avocado,

passion fruit, etc.

Tropical Fruits: Work on tropical fruits was intensified,
Evolution of new types through hybridisation in mango, purification
regulation of fruit harvests in pineapple through
clonal propagation of cashew, optimum propagation
all, including selection of suitable rootstocks are some

in papayd,
hormounces,

techniques for
of the major achievements.

Fruit Extension work : Horticultural extension work in the State

s of very recent origin. For several years, it consisted only
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in furnishing information and advice on specific problems and
reached only some well - informed and enterprising growers.  Sinco
1948, the work has becn expanded with the initiation of a post-
graduate course in Horticulture and with the establishment of four
Model Orchards in representative fruit - growing regions.

The Future in Fruit Research: 'The review of past work highlights
problems, arcas and subjects that need further attention. Tho

following suggestions may be given to further the cause of fruit
development in the State.

(a) Importation of varieties from other countries to enrich
collections. Systematic plant introduction on a well - regulated basis
would immensely benefit the horticultural industry.

(b) Application of plant hormones and chemicals to the
solution of specific problems in particular fruits (e g.) difliculty

to establish young transplants and incompatibility in grafting
in mangosteen.

(¢) Evolution of maturity standards and rescarch on the

usage of mechanical contrivances for judging correct maturity
of fruits.

(d) Research on the utilisation of horticultural by products.

(f) There are several other problems specific to particular
fruits, the solution of which would go a long way in the development
of the fruit industry as a whole on sound economic lines. Theso
include reinvestigation of propagational aspects, rescarch on manurial

and water requirements, plant protection in fruits, stedy of root -
stocks cultivated and wild, etc.

The Future in Fruit Extension work: Madras State has done
pioneering work in fruit extension work as already indicated. A net -
work of ten more Model Orchards are proposed under tho Sccond
Plan. These are long - range measures. But ghort - term measures

are necessary for speedy transmissjon of available data. A few of
these are :—

(a) Organising fruit shows and cxhibitions in differont parts
of seasons as a regular feature year after year,

(b) Periodical mectings in fruit-growing centros between
research stall, extension workers and growers.

Fruit Research 303

(¢) Opening fruit parlours in railway stations and in central
C o

1 ‘1 cities and towns with a nice display of scientific in-
places i i

formation.

(d) Publication of results in regional languages as handouts,

press releases etc. and their door to door distribution.

: . : i tion in schools and colleges
rting horticultural instruc '
(?)l{rifsres Sy experts and film shows ete, Film shows may
bly ﬁp;cw;lelfl in public cinema halls. Production of such feature
also Do

films will have to be done by the Government.

(f) A separate Directorate in Horticulture will be necessary to

¢ into operation the full programme of fruit research and
put 1

extension.



Banana Research

by T. GOPALAN NAIR, J. SAMULTL,
SUNDARARAJ, & V. 8. SESHADRI,
Central Banana Resoarch  Station,
Aduthurai

Introduction: Planned research on problems of economic
importance in bananas is only of recent undertaking in TIndia, as
it started with the commencement of the Banana Research Scheme in
Madras, Bombay and West Bengal States with financial assistance of
the Indian Council of Agricultural Research. In a country which
claims the origin of this important tropical fruit and which is
unequalled in its extent of its varicties, banana research has not
attained much headway. In this respect the results achicved at
the Imperial College of Tropical Agriculture are widely known and

particularly in systematic studies, the contribution of Cheeseman is
an outstanding one,

Systematic Studies: This aspect has attracted most of the
foreign workers and yet it is a problem which bristles with complica-
tions. The confusion in banana systematic studies orginated with
the inclusion of certain indefinite and varying characters in the
description of species by Linnaeus in Musa paradisiaca L., as having
persistent male phase, culinary quality of the fruits and loosc bunch
with fruits held in lax manner and of Musa sapientum L., to
include all edible varieties except the Cavendish group. There
were a few other botanists who held tho view that Musa
paradisiaca i only a sub-species of Musa sapientum. Such theories
have been dismisged by Cheeseman (3) as not wecil-defined nor
botanical. He postulates that the cultivated banana varieties
(triploids) of Eu-Musa section have originated from tho wild species
Musa balbisiana, Colla and Musa acuminata, Colla. It is furthor
observed that many of the best dessert varicties like (iros Michel

bave more of the characters of Musa acuminala, while a fow show

relationship to both the epecies. Musa sapienfum can be said to be

the last group which has the combined characterigtics of Musa
acuminata and Musa balbisiana,
dessert bananas is traced to Musa acuminata and the characteristics
of cooking varieties generally associated with Musa paradisiaca
are now taken to be distinctive features of Musa balbisiana.
However Cheeseman and other workers are for the present in favour

Therefore the fruit quality of °
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of retaining the specific name of Musa paradisiaca L. These two
gpecies Musa paradisiaca and Musa sapientum are best considered as
type species and at present carry negligible significance in nomencla-
ture and classification of banana varieties,

Taking the line of demarcation of the different séct.i?ns of the
genus Musa, Cheeseman’s findings have not beer_x a-.cce[.)ted mn ext(fnso
by others and may require revision. His dxstxnct}on of various
characters between Musa balbisiana .and Musa acuminata may have
to be regrouped. From the observations made at the C.er.ltrz.ﬂ Banana
Research Station, Aduthurai, it is seen that the partitioning of tfhe
Callimusa section, at least for certam. well-known n?e.mbers like
Musa coccinea from the Eu-musa sectlo_n, lacks precision, Even
in the chromosome number of certain species Agarkar and Govinda-
swami (i) bave differed from Cheeseman.

In South India systematic work on bananas received a2 good.
deal of attention by Jacob (4) and f{ub.sequently by Venkataramani
(5). Jacob’s observations and descriptions are no c.loubt valuable.
However, his coining of new species as Musa sagndzsmca Jacob K.. C
comprising the cultivated varieties of Sout:h India, though apprecia-
ted by workers in Kew, at best reco'gms.es the natural hybndfty
of cultivated bananas, but does not indicate the correct spem.ﬁc
status of the varieties. The second afspect of .the problem peculiar
to this country especially, because of d\ﬂ'erc.ent dialects and languages,
is the bewildering array of synonyms In the nomenclat:ure of
varieties. This problem can be solved onl.y 'by studying the
varieties in different situations and all the varieties at one central
place. This has been attempted at thfa Central Banana Research
Station, Aduthurai and it has been possible to re_duce 126 varietal
names to 55 distinct varieties, based on specific distinguishing

-characters. So our main objective should be to have an exhaustive

national collection of banana varieties of India and from foreign
countries so that the studies can be pursued on more fruitful lines.

Hybridisation: Cytological studies on bananzfs have received
much attention in the hands of foreign workers, in the last three
decades. In Trinidad, Cheeseman and his coll.eagues initiated
breeding work on new varieties z.xlong plflnned ]m?s although he
has not attained complete success in evolving a variety completely
resistant to the virulent Panama-diseage and z?,t the same time
possessing the economic characters of Gros Michel. This work
is still in progress, In bapana hybridisation, selection of suitable
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male parents ig ap im
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in diversifieq forms,
Quality of the fruits, ¢
the Panamg wilt an
Coromandel Coast,

evolution of semi-ta)l
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i i de at the Central Banana
Propagati?ﬂal S:lud::s t:;hasttus:iw;isrd n;zckers of both Monthankand
Research Stat'IOH - r and fruit earlier than broac? -leave(.l 1lsuc ers.
Poovan varieties ﬂ(.)we stigations show that it is quite possib Zto u(s)f;
Nursery and field lfnvearenb plants as well as daughter suc ;er]
bits of rhizomes o ?erial for propagation. The advant.ag.;lo : de};
bananas as useful m'a by bits of rhizomes is almoe?t negligible fn .
and quick propa.gﬁftl(m aZ the annual increase in area by fres
tation is i 8 available in ex .
fll‘:neXiSting .plant:;:.m;sn];r;;izai mper%or variety isd evolved or
advagtag‘; ::ll)lilclfiequired easy multiplication and spread.
introduce

ideration
i f suckers, one more consi
i to the selection o cration
wieh regg;(tl stage of the mother plant the sicke:jdl;::on ) e
orises vit., o & arated for planting elsewhere. 'II;e 8 icp on this
aliowed and' setp been initiated at the Central Banan

us
aspect has ]

Station, Aduthural,

tces g the plantation practiceg tl.xe
Plantatiox.z Practltc:so f tfen::z; is a vitzl problem. Past é:latl.s :12
manurial requxremef: d at the various Agricultural Research Sta 10‘ ;
this direction conducte ordinated scale. The results of the nllanur'lah
bave not beenon a 00~a of the Central Banana Rese:arch Station ‘i”b
trial in the weqand;r:e shown that the best manurial do§e per p ax;t
the Poovan variety :;nenﬁ in which  Ib. nitrogen is applied as c:;tt e
ia given by the trea mmonium sulphate in two doses, the first .ose
manure and % 1b. as]anting and the second five months after planltmg,
threo months after pb:sal dressing of 25 lb. cattle manure per plant.
in addition to t.he ditions of heavy clay soils there was no resp;:nse
Undor Aduthutal ;011 horic acid. As the next step .w1th the a ove
to potash and p ospCentral Banana Research Stat.lon, Aduth.ural
results, u trial at the ine the exact time of application of manures,
is under way to (::lt]zmsulphate and its influence on the flowering of
especially ammo

the p]a,n t.

i ication of fertilisers and its quality,
Besides the.wzzno(f)faxil;lx;flizlsondeserves special 'attentio.n in
the method of aJpphc:.he basin system of application is practised.
bananas. Usuz.\.lljzl ntage in that practice is that it may. re:tard‘the
However one .dlsa \;ﬂ thereby the anchorage of the plant is xmpal.red
root penetration :lr)le become susceptible to wind hav‘oc. .To obvxatt‘;a1
and conseqiltent;};d tz mechanise the manurial applications trenc
this difficulty
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Hill bananas
congideratiop,
tommenced apg
attention,
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But in foreig

to European
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transport. However, such problems have not' ar.isen in this country.
But the wastage in marketing can be minimised by the correct
stage of harvesting and packing the bunches properly. II} Q‘ueensla:nd
banana covers of plastic film are found to be_very ugef.ul in improving
the quality of the fruit. Trials with Indlaxll varletle?s sb.ould also
prove useful and a beginning has been made‘m that direction at the
Central Banana Research Station, Aduthurai.
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What Next in Soil Science

by T. RAJAGOPALA IYENGAR &
P. K. R, MENON,
Agricultural Resoarch Institute,
Coimbatore.

Introduction: Soil is the basis of all agriculture. Although it
has been shown that vegetables and some other crops can be grown
in water cultures it is on the soil that agriculture all over the world
depends. Soil not only gives support to the plants and trees
growing on it, but it is from the soil that plants take the major
part of the nutrients and water required for their growth and
reproduction. It is on the produce of plants that men and animals
live. Soil is therefore very important and has been studied from
time immemorial in order to increase and maintain its productivity.

During the last decade soil science has made tremendous
progress in every aspect, physical, chemical and biological, as

compared with previous periods. In some cases the change has
been almost revolutionary.

According to the modern concept of soil science the colloidal
complex is the seat of most of the changes taking place in the soil
and is therefore of paramount importance. Emphasis is also laid
on the role of biological agencies in the soil. In fact the study of
soil science to-day calls for a colloidal-biological approach to the
manifold problems confronting the soil scientist. The plants and the
colloidal complex in a soil are so intimately connected that thoy
form a part of the soil system. For a proper understanding of this
complicated system intensive research has to be carried out
in regard to the various cowmponents of the soil mineral matter, the
process of humus formation and the change it uudergoes and the
nature and activity of the macro and micro-organisms, with their
enzymic inter-relations. All these aspects still remain to be fully
understood for arriving at reliable conclusions on soil fertility
and crop production, *

Factors Influencing the Growth of Higher Plants: The growth and
development of plants, as is well known, are dependent on various
factors, internal and external. The external factors which are of
inportance are (1) light; (2) mechanical support; (3) heat;
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(4) water; (5) air and (6) nutrients. Except in the case of
light, soil is the medium for the supply of these_ factors for plant

’th. The interaction of these factors and their resultant effect
grow wth are still not clear. The problem of balanced
on crop gfror efficient crop production with reference to different
mz.xlnturllli ;imébic conditions and water resources has to be studied
:oxtb);lf" ’We know certain elements must be present in a soil in
al\lr;ilabie form for the plant. Apart from their .presence their
concentrations in relation to each other must b'e adjusted pr?perly
for ensuring good and healthy crops free fron} diseases, Physm.l(.)gl-
cal balance is one of the important.objectlves of sound fertilizer
practice. Knowledge of this aepect. is at present scan.ty and much
work has to be done’in this directlon.. The'mechamsum of the
release of plant nutrients from S(')ll particles to plants and
the relationship between micro-organisms and plants hfxve to be
studied further in detail. With rega.rd to plant nutrlen.ts. the
following four factors have to be examined. (1). the quantlt}es of
the various primary and minor eh.aments required for .maxlmut.n
crop production, (2) the forms in which they are pref;ent m.tbe soil
(3) the extent of their availability and (4) pH and soil solution, .

A few of the important aspects on which soil research is to be
directed and the problems of practical importance to agriculture
that have to be tackled on the basis of theoretical knowledge gained
so far, are dealt with briefly in the present paper. The study of
many of the intricate problems of soil science has become possible
on account of the development in recent years of refined methods
of attack such as spectrography, X-ray analysis, tracer technique
involving the use of radioactive isot'opes of n'.lan}ll‘ia]. elements etc,
Chromatography is also being pressed into service in soil analysis.

Soil Colloids and Plant Nutrition: Clays and with them soils,
differ widely in their cation exchange capacities. Montmorillonite -
Kaolinite, illite-and hydrous oxides groups are the four broad
classes in naturally occurring clay. The cation exchange capacity
for unit weight of these groups decreases in the order stated.
The colloidal complex goverus guch imp-ortant factors at soil pH,
degree of ionic saturation, ratio of cations, influence of thege on
the activity of absorbed ions and the effect of these on the
metabolic activity of the plant. The colloidal complex brings
about a selective absorption of nutrients supplied and partly
influences the reaction of the soil.
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Plants vary widely in their capacity for producing plant
material consequent on the intake of unit doses of nutrients. The
amount of dry matter produced by absorption of 318 lb, of N
(maximum amount usually taken from 1 acre of soil) is found to be
6 tons for soyabean forage, 13 for corn and 56 for sugarcane.
Research on this aspect of production of different amounts of plant

material by different plants for unit nutrient doses should yield
profitable results.

Micro - Organisms and Soil Fertility: The soil is teeming with life.
The innumerable number of different forms of micro-organisms in
the soil contribute not a little towards soil fertility. Any condition
that adversely effects their growth and activities is bound to bring
about undesirable changes in the soil. Again, it is not all organisms
that are favourable for plant life. Some are definitely harmful
causing diseases to crops. Knowledge of these organisms and their
control by proper soil management deserves attention. A few other
organisms, while not causing disease, may affect crop growth by
competing with plants for availabe plant food.

In addition to the competition for food there is another type
of microbial rivalry. Thus certain bacteria, fungi, actinomycotes
have the power to produce substances that will inhibit or kill other
microbes.  The ability of certain micro-organisms to produce
antibiotics has brought about revolutionary changes in the treatment
of many serious buman and animal diseases. Several preparations
containing specific ingredients such as penicillin, streptomyecin,
aureomycin, are now available to cure diseases. Although

the soil harbours many disease- producing organisms it is also a
source of life - saving drugs.

The activity of microorganisms sometimes help each other,
Certain groups of organisms produce metabolic products which serve
as a source of food to others. As a striking example of this is the
release of ammonia by certain bacteria. This is a source of food
and energy to nitrifying bacteria. The series of inorganic
transformations taking place in the soil such as ammonification,
nitrification, production of sulphate etc., are so complicated that
they are still not fully understood. The chemistry of hLumus
forx;lation and compost preparation is also exceedingly difficult to
explain. Problems relating tf) ?he .mechanism' of nitrogen fixation
by symbiotic and non - symbiotic nitrogen - fixing organisme in the
sloil are also not fully understood, but great benefit can accrue if the
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gymbiotic and non - symbiotic nitrogen ﬁxir}g hacteria are eﬂ"]cientl.y
utilized. The significance of carbon - t.utrogex.x r.atlos and their
bearing on soil fertility has to be studied in d‘etall' with reference to
crop growth, climate and rainfall. In the biological ﬁfald, we have
little information about the nature and extent of the dlfferer.n; forms
of micro - organism aud their role individually and cum.ulatnve)y on
the numerous physical, chemical and other char?%es .takmg place in
the soil. Methods for the satisfactory classxtxca.tlor? of th.e. soil
micro - organisms into distinct groups based on .theu‘ nut,n'uonal
and other requirements and in relation to their importance in the
maintenance of soil fertility have to be worked out.

Plant Nutrients and their Availability in Seils: Among the prir'nary
plant nutrients, nitrogen, phosphorus, pota'ssium,. phospp(‘)rus' is by‘
far the most difficult to deal with. The mef’ﬁmen.t utxl'matxon ‘ot
phosphorus by plants has long been known, es'pecxayly in laterite
and lateritic soils. The experimental use of radio-active phosphorus
has recently emphasized the point even more t}Toro!lghly. .By
adding fertilizers containing tracer phosphorus it is possible
to determine the proportion of a}?plxed p'hospha‘tes absorbed
during the year of applicatlon. This techmflue will ha\je to be
applied to agcertain the fate of phosphates added to the soil and to
follow the changes taking place in the phosphorus absorbed by

the plant.

Potassium is present in most of the soils of the State in
adequate amounts, except in the soils of the West Coast and the
Hills, but most of the crops grown in the State do not respond to
potash fertilization.

The soils of the State are generally deficient in nitrogen and
methods of increasing the content of the soils with regard to this
nutrient must be explored.

The placement of phosphatic and nitrogenous manures should
pe studied to obtain the maximum return from the nutrients.
A proper balance of the three essential plant food mater.ials nitrogen,
phosphorus and potassium has to be worked out for different crops
in the various goil-climatic zones of the State.

Trace Elements: Numerous trace elements in minute amounts
have been found to be esgentiol for optimum plant growth, Of
these, the more important are iron, manganese, copper, ziane, boron
and molybdenum. Except for iron, trace elements are found sparingly
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reduction of their damage by pests and diseases should also exist
in every State in India, particularly in Madras State, where the loss

to crops due to pests and diseases assumes an alarming proportion
in years of adverse weather conditions.

Loss due to weather abnormalities like cyclones, bailstorms,
heat weaves, frost formation, etc., is not rare in cultivated crops.
The coastal areas get periodically cyclonic storms, that cause
congiderable damage not only to cultivated crops like paddy, cholam,
cotton, sugarcane, banana, etc., but also to perennial plantations
like coconuts, mangoes, arecanut, etc. Daring hot summers heat
waves and hailatorms are quite common. Thesge weather abhnormali-
ties are capable of doing great damage to standing crops. In cold
countries frost formation is practically an annual affair and
particularly, the wheat growers of the Punjab know what an amount
of havoc frost is capable of doing to their main crop of wheat.

It is possible to forecast the occurrence of these weather
abnormalities if a network of observatories is maintained in
particular localities. To cite a few instances, the observatories
at Bombay and Poona were able to give timely warning of the
cyclonic storm that struck the Bombay coast in November 1948,
By this warning hundreds of lives of fisherman were saved. Ir
addition, the agriculturists in the region had advance intimation
of the approaching storm and they too were able to protect their
crops to the extent possible. Another instance also may be cited.
There is one instrument called ‘Grass Minimum Thermometer’,
used for recording temperature of the air layer in contact with the
surface soil. In the Punjab, if the difference between the readings
recorded with this instrument on two consecutive days happens to
be in the region of 30° to 35° F.,, immediately the wheat growers
are given a warning of frost formation. Then the farmers will take
Decessary precautions to protect thejr crops. Even though the
harvest of the wheat crop is to be taken up & week later they
would immediately take it up on receipt of frost warnings, to get
something as yield instead of allowing their entire crop to be
;:ompletely damaged by frost. Exar?:ples like thig may be piled
up. But one thing is clear, i. e., that it is possible to predict these
weather abnormalities, provided an efficient organisation ig get up
in this direction, in close col!aboratlon with the Indian Meteoro-
logical Departﬂfent- In America ther; are z:)eparate. orgafusati?ns
to give warnings for every weather a normality, including

1
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‘mediom-term’ projects like Malampuzha, Manimuthar and
Amaravathi and the ‘Jong-term > programme of Lower Bhavani
caleulated to benefit 3,83,000 acres on the whole.

Well-subsidy scheme: As a direct help to agriculturiats,
advances were given up to 50% of the cost of sinking a well and
s farmer could receive the help to a limit of five wells, This
was in operation from 1944 to 195152,

Filler—pcint tube—well scheme: The latest irvigation aid
advocated since 1951, is the ‘ Filter~point tube-well’ Scheme. This
is designed to help the delba regions to grow a remunerative
crop of groundaut or eotion in the fallow period, besides the paddy
erop raised in the normal season, In addition, the paddy wvurseries
can bo grown in advance of the receipt of channel water to
enable early planting and getting higher yields. 1,060 filter points
have been instalied till 1954 and 600 more are expected to be

completed during 1955,

Magures and Fertilizers:  {a) Green Muanwures:  The campaign
on green manures and trial of different types hke dalucha, sunnbenp,
wild indigo, pillipesara and Seshania sprecivsa, for the wetlands
segulted in recommending the ensmopolitan variety viz, Sesbania
SPETIosa. This ix very easy and cheap to grow, stinds water-
Jagging, vields seeds while growing along the bunds with' the paddy
crop and is the heaviest vielder of leaf per acve.

Among other leaf-yielding shrubs, Gliricidia maculala is the
best, though Indigofera teysmanni is better anited for the Wese Coast.

(b} Composts: The municipalities are incressingly taking
to production of nightsoil compost, as it is very remunerative. The
individual farmers have also become vompost-minded | they prepare
composts in their own holdings and buy large quantities from
municipalities also,

(6} Chemical fertilisers: The drive for increased produe-
tion has made farmers go in for chemical fertilisers like ammonium
sulphato and fertiliser mistures. The annual sales in the residuary
Madras State through the Agricultural Department is abouv:;

‘50,000 tons.

() Oil~cakes : Since n decade groundnut cake is so
very extensively used as manute that cattle could not be fed
with this cake in snfficient guantity. Out of a total production of
three lakhs of tons, nearly two lakhs are applied fo the land.



What Next in Agricultural Extension

by N. RANGANATHACHARI,
Agricultural College, Coimbatoro

Introduction: The Agricultural department has been ceaselessly
putting forth its efforts on the research and extension sides to
better the lot of agriculturists who form the backbone of
India’s economy. Beginning with a handful of staff early in the
oentury for the work of surveying the local agricultural practices
and chalking out improvements, the department has gained much
importance especially during the Second World War and shouldered
the responsibilities of meeting the demands of farmers during the
operation of the ““ Grow More Food " Schemes in respect of improved
seeds, chemical fertilizers, iron and steel for fabricating agri-
cultural tools and implements and supply of engines and pumps for
irrigation purposes. The darkest days of food shortage have
been tackled and now, though the food problem has considerably
improved, the efforts of the department have not slackened and
a closer network of field staff has been organised during this year.

In this paper, it is proposed to deal with the achievements
8o far gained, the needs of the farming population, and the future
lines of work to be followed towards their cconomic uplift.

Recent achievements of the agricultural department in extension work :
The residuary Madras State has 62% of its population engaged in

farming. The agricultural policy and achievements in recent years
are briefly as follows:—

Grow More Food Campaign and Five Year Plan. The
G. M. F. Campaign was in operation from 1942 to 1049-50. The
department distributed seeds of improved crop strains, manures
and fertilizers, iron and steel for implements etc. at controlled
rates, when due to inflation of prices they went beyond the
purchasing capacity of the farmer and mostly disappeared from
the open market.

In the meantime the Five-year Plan was launched from 1951
to 1955, with provision for 9 crores under agricultural improve-
ments and 31 crores under irrigation schemes. The irrigation
gchemes included ‘ghort-term’ programmes of tank restoration,
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‘medium-term’ projects like Malampuzha, Manimuthar and
Amaravathi and the ‘long-term’ programmec of Lower Bhavani
calculated to benefit 3,83,000 acres on the whole.

Well-subsidy scheme: As a direct help to agriculturists,
advances were given up to 50% of the cost of sinking a well and
a farmer could receive the help to a limit of five wells. This
was in operation from 1944 to 1951-52.

Filter—pcint tube—well scheme : The latest irrigation aid
advocated since 1951, is the ¢ Filter—point tube-well” Scheme. This
is designed to help the delta regions tn grow a remunerative
crop of groundnut or cotton in the fallow period, besides the paddy
crop raised in the normal season. In ad'dst‘ion, the paddy nurseries
can be grown in advance of the receipt of channel water to
enable early planting and getting higher yields. 1,060 filter points
have been installed till 1954 and 600 more are expected to be
completed during 1955.

Manures and Fertilizers: (a) Green Manures: The campaign
on green manures and trial of different types lx'ke dalmcha, supnhemp,
wild indigo, pillipesara and Seshania speciosa, tor the wetlands
regulted in recommending the cosmopolitan variety viz., Sesbania
speciosa.  This is very easy a.nd cheap to grow, :tatands water-
logging, yvields seeds while growing along the bunds with the paddy
crop and is the heaviest vielder of leaf per acre.

Among other leaf-yielding shrubs, Gliricidia maculala is the
best, though Indigofera teysmanne is better guited for the West Coast.

(b) Composts: The municipalities are increasingly taking
to production of nightsoil compost, as it is very remunerative. The
individual farmers have also become compost-minded ; they prepare
composts in their own holdings and buy large quantities frowm
municipalities also,

(¢) Chemical fertilisers: The drive for increased produe-
tion has made farmers go in for chemical fertilisers like ammonium
sulphate and fertiliser mixtures. The annual sales in the residuary
Madras State through the Agricultural Department is about

. _ 50,000 tons.

{d) Oil-cakes: Since a decade groundnut cake is so
very extensively used as manure that cattle could not be fed
with this cake in sufficient guantity. Out of a total production of
three lakhs of tons, nearly two lakhs are applied to the land.
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(e) Other organic manures: (i) Cattle dung - Only 50%
of the estimated production of 20 million tons of cattle dung in the

composite State is applied to the land and the rest is used partly
as fuel and partly not collected at all,

(i) Bones of Cattle: 1'5 lakhs of hones are estimated
annually in the composite State ; out of this, nearly 207 is collected,
powdered and used as manure.

The rest is going to waate.

Improved Seeds: As improved seeds contribute to nearly 16%
increase in yields of food crops, seed farms are being run in the
State for paddy and millets, seeds procured and distributed to &
tune of nearly 4,000 tons of seced paddy and 38 tons of millot seeds
in  1953-54 (residuary Madras State). A quick  method of
multiplying and distributing departmental strains of paddy seeds
has recently been launched in the State known as ‘Village Seed farm’
Scheme. Village Agricultural Associations are formed, a few
reliable farmers are selected from them and botter strains of seeds

are distributed to them at the rate of one pound for every acre
under the crop in the village,

An undertaking is given by the ryoté
who receive the pure seeds from the department that they would

distribute the multiplied sceds to other tarmors of the village in
exchange for their local seeds raised by them.

This system obliges
the department to supply seeds only for the village weed farm nreasd
and not to the entire village population,

Mechanised Cultivation: Farmers take recourae to mecha:
nised farming to reclaim new areas and to

carry out timely
operations over extensive areas.

To assist them in this direction,
the department owns 159 tractors, of which 85 are fitted with bull-

dozer attachment and hires them out to farmers on request.

In respect of irrigation aids to replaco human and animal
power, oil engines and electric motors are being increasingly put to
use.

Here also the department comes to their help by offering ob
hire 1,726 oil engines and 411 electric motors which can command
an area of 16,600 acres.

Agricultural Loans: Loans

were advanced to farmers by
the Revenue, Co-operative, and agricultural department for apeCiﬁo
purposes, to the extent indicated below, in 1953~54.

(Co-operative department
Revenue departiuent

422 lakhs
Agricultural department

18 lukhs
14°28 lakly
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For the year 195455 provision was made for the agricultural
department for disbursement of loans up to 70 lakhs for manures,
5 lakhs for tractor purchase, and 14 lakhs for pumping equipment.

VI. Soil Conservation: The Soil Conservation Board was
constituted in 1951.

1t is tackling soil erosion problems in the
Nilgiris and Malabar districts and portions of Coimbatore district.

In Ketti valley (in the Nilgiris) 300 acres bave been taken on
hand under Soil Conservation programme.

Loans are also disbursed at Rs. 300 - per

acre up to a
maximum of Rs. 1,500 - per individual for caiiying out Soil Conser-
vation works.

As a famine relief work 5,752 acres have been contour-bunded
in Coimbatore district,

Plant Protection: The plant protection work of the department
was initiated in 1949,

The chemicals used viz.. BH.C., D.D'T.
and fungicides are sold at 50% of the cost price in areas declared as

pest-infected for application to food grains, vegetables, chillies and
betelvine. The area covered by the plant protection staff was 2'9 lakhs

of acres in 1951~52 and expanded to 9'4 lakhs of acres, saving 48,000
tons of food grains valued at 1'3 crores of rupees.

The quantity of the various chemicals used by farmers
increased from 500 tons in 1951-52 to 3,117 tons in 1953-54.

The increase in the yield of rice as a result of executing
various schemes by the

agricultural department amounted to
2,31420 tons in in 1953-54, by adopting the following improve-
ments :

Ammonium sulphate & Superphosphate

application 1,37,476 tons
Green manures 80,818 ,,
Improved seeds 6,455 ,,
Use of Tractors & Bull dozers 3,455 ,,
Filter point tube wells 2915 |,
0il Engines and Electric motors . 318

Total
The requirements :

After listing out the achievements by the
department, we may now indicate the requiremeunts by farmers.
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T ing exhi

ulation with agricultural progress.
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n cnSl[‘, lng 1 (] )
) Lt . . .

towns and villages.

. of
ing State farms or colonising ne;cl! stretches
nln . . - :
lai 7.d lfr?(;]on 1%ezim model, which is briefly as follows
reclaime

" Gezira Scheme of Anglo-Egyption Sudan(,i ftuhnectl‘;lllllif:i

1‘he. el f land lying hetween the Blue 'an diment
on the triang e'l(? acres is a thought-provol‘img exped i
Nile over 5 million romise between nationalisation of lan a{m )
representing' * ?O(I,npand individual ownership by sx.nall PeaﬁSdUd
communal Jarn g tionalisation diluted by being S“bJ?Ct to a Xet.
proprietors. ISAIS natinge of socialism in that land Jmprovt]a]mznt
period. T»her:l;\:dual cases is carried out at the cost of all, bu
necessary in

i fits.
f poolmg the pro
sali to the extent o
not socialised

: ial burden is borne by the qovernlnent a‘m.i twc;
The Imaflcw The Government is responsible for provision o
private compal.”es. maintenance and operation of the c:amd, m;x;:
lund,constructlfm, Is and payment of rent for .Lhe and. The
tenance of ma'm .cam:he subsidiary canals, supervise cultivation,
companies mamtamt n crop, advance loans to tenants, work the
collect and stqre 003 fnarket the crop. The tenants grow thf cr;){:‘
ginning f‘aOtOf'l(.BS a;)) roviding labour (water and land. are free (:e
under superwﬁloz ogh:r food and fodder crops) for which loans a
cotton as well a

erms.
given on easy term

follows :
e shared as io
The profits ate sl

ent 40", Companies 205 and Tenants 40%.
Governm S

l { \Y W y ] 'hi(:h are C()ﬂtc[nplated
) 2 1 lllg fil.“()\\ al\d W k ; :
‘X ensive lil‘ﬂdﬂ no ; ) . l ; \
;‘) ";’;‘lb under UultiVﬂthn as 1n Athur Of ba em (l strict
ro ]
10 be

C 1nes,
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. Summary: The subject ig dealt with under three main heads
viz.. what has been done so far with the resultant achievements
what is the need for the hour and how best requirements can b(;
met for the benefit of the farmers. The achievements in Grow More
Food Scheme, manure distribution, irrigation facilities, seed supply
mechanised cultivation agricultural loans, soil conservation anti
plant protection are described. Among the needs of the farmers
easy credit for cultivation, storing and marketing facilities are
stresaed.' As a future line of work, intensification of oxtension
branch, institution of an agency for not only meeting the financial
needs of the farmer but for stocking produce, advancing loans on
pledg'ed commodities, supply of agricultural needs and mdrketing’ia
?ner?tloned‘ A fruitful way of enlisting the co-operation of trade
In items that are common to both, utilising vast areas of newly
reclaimed land on the model of Gezira is suggested. ‘
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What Next in Agricultural Extension

by M. J, DAVID,
District Agricultural
Officer, Pattukottai

We have been doing extension work for more than half a century
and in the recent past have covered lakhs of acres with improved seeds
and green manures through village seed farm schemes. It is no
exageration to say that Sesbania has become a household word and
that there does not exist a single ryot who does not know Sesbania.
Each village has got a village Agricultural Association and each taluk
a Taluk Agricultural Association functioning, apart from the Divisional
Ryots’ Association. These associations keeps constantly in touch with
the department and play a great part in extension work, These associations
print a large number of leaflets detailing the remedial and preventive
measures to be undertaken against pests and diseases and distribute
them to the public. They give wide publicity about the Village

" Seed - Farms, green manures, pests and diseases, crop competitions, about

cotton in rice fallows, and modified Japanese method, by putting slides in
the local theatres at the appropriate times and thereby inducing
people to step up production.

The members of these associations can be made to be of greater
service to their fellow agriculturists by arranging inter-district exchange
of farmers. The ryots of one division may not appreciate the value of
cash crops like cotton, turmeric etc.,, but they can be easily convinced
by taking them to other districts where they can see for themselves the
growing of these cash crops. For instance, if the members of the
Nagapattinam Taluk Agricultural Association are taken to a place like
Coimbatore and shown the cotton crop or taken to Karur and shown
a turmeric crop and explained the several advantages of growing such
cash crops, the ryots will get impressed and in the next season they will
be tempted to grow such crops. Likewise, if the Coimbatore or Karur
ryots are taken to Nagapattinam and shown the three-mile belt of
Nesbania, they will get impressed and will be tempted to grow the same in
the next season. Without actually seeing the crops, the Agricultural
Demonstrator explaining things will not bring very good results. For this
purpose the State should undertake the responsibility of running
extension specials and a fleet of extension buses equipped with loud
speakers and other conveniences and manned by efficient and experienced
extension publicity officers should be built up like a tourist service.

In the second five-year plan, there appears to be a proposal
to cater to the needs of ryots in the matter of improved seeds by running
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25 acre-blocks of seed farms. These seed farma can function eifectively

only if the seeds produced are exchanged againat ryots’ grain. Without

sufficient drive the entire quantity of seeds produced would not bhe
distributed and all the villages would not be covered. By having
qualified officers in large numbers, large areas of seed farms can be
supervised more critically, We can appeal to the trustecs of temples and
other religious institutions to give us some of the lands for starting these
seed farms, and the money 8o saved can be made use of for paving
the large number of officers appointed for running such seed farma. The
feed produced at such farms can be exchanged for grain.  The labourers
of the farm may be paid half in kind and half in cash. The seed-farms
can be maintained in such a way that they will attract the neighbonring
farmers and other visitors who in turn will improve the standard of
farming much to the prosperity of the nation as a whole. The produce of
such seed farms can be distributed by taking them in lorries to tho
tnterior villages and exchanging the seed for the villager’s grain.

So then the next step in extension work is greater participation of
the farmers in the work of the Department by (1) exchnugingithe sceds
produced in seed farms for their grain (2) by organising extension specinl
trains and extension buses equipped with loud speakers and other
conveniences in which members of village and taluk agricultural
associations could be taken in hundreds to neighbouring districts by
experienced officers and shown and explained the agricultural activities
in well-run holdings, just as we take Agricultural College students,

We must create in the minds of the mass of the ryots a

feeling that
we and they are joint

partners in a great undertaking to double
production and increase the standard of living of the mass of our people
within the second five year plan period.

Weather Beview — For April, 1956

RAINFALL DATA (1N INCHES)

! © ™ a9 @,
L 8fg g3 S35 5 24
‘ a=52g833 . . o ==9 283, %3
o 2= g o5 g Z & Division Station 238 538 <5
Division ~Ntation rg‘g g‘: 5 EP" 2%, %w g *Sh'
Tfo 5T e ‘=
g8 8% g8 A T aR
- : ! South Madurai 03 — 24 2.7
North [ Madras : Pamban Nil —10 12
‘ (Meenam- )‘ 03 —uT 31 Koilpatti* T — 18 42
| bakkam . Pa]ﬂ,yum-
i Tirur- ‘ PRI tai 1.4 — 12 39
. L. 24 30 cottai
kuppawm* (4 g 50 Amba-
N o2y 50 mba
" Vellore ! 4 6. 00 4 samudram* 07 —08 53
| Gudiyatham*. 34 -+ 09, 43 )
: 39 2 West Trivandrum* 47 —41 117
. * L 03 —32 T Coast  Fort Cochin 251 4134 419
ot clt)‘?::ﬁvanam*‘ Il —08 38 Pattambi* 1220 4 47T 176
Coast o 03 —07 23 Kozhikode 192 +103 28]
Cuddalor Z
Naga- . 0 Taliparamba* 194 +11'0 226
‘ pattinam  Tr. - 16 30 Wynaad* 42 —28 114
| Aduthurai* 05 —21 8% Nileshwar* 282 4197 33
I i* ' 04 —10 3 Pilicode* 173 + 87 233
Pattukottal
; o Mangalore 26°7  -+19°0 284
. | | Salem 13 ' —33 23 Kankanady* 272 4208 288
Uentral | e imbatore Voo 21 10 Kotekar* 238 4173 ¢
P AMLOgF RE 04 18 Hills  Kodaikanal 32 —32 128
! Coimbatore ! Coonoor* 13 —25 89
\ Tiruchira- e 12 1 Ootacamund * 33 — 34 89
! palli i Nanjanad ¥ 17 — 37 54
‘i !
r

Note :— 1 -‘Meteorologicual Stations of the Madras Agric. Dept.
' 2. Tr. — Traco {Rainfall 0°01” to 0-047).

3. £ = It is a now station. Raingauge was installed
" only in March 1956.

. 30—4—1956 near Gadag moved westwards on 1—35—1956 and

The depres%out ?;Enggal 4‘41.;(1))?9,“ Sea. Under its influence Travancore-Cochin and
emerged into b}te t.?ls Kanara had widespread rains. Showers in theso regions became
Malabar and Sou t day. The woather for six days from 3—5--1956 was mainly dry
scattered omn the ‘1mxh ,werf; in interior Tamilnad on 6-—5—1936, scattered showers in
except for isolatec Hll orth Tamilnad on 7—56—56 and localised showers in Travancore -
Travancore Cochin n.n(() 119_5ﬁ1956 a few places in interior Tamilnad had some mild
Cochin on 8—5—106. '} weather continued till 13—5-1956. A feeble trough of low
ghowers. This 801]‘& ?bar Coast on 14—5-—56, but the weather was dry on this day.
developed off the Ma t:)f the monsoon took place on 15—5—1956 and Malabar and South
A temporary a<1vance ad rains. On 16—5—-1836 the same weather prevailed in the
Kanaras had wxdes;;lrein other places, except a few in interior Tamilnad, it was mainly
Woeat Coast, thoggs uth Kanara and a few places in northern Tamilnad had localised
dry. Malabar D»BH 19%6 Again the monsoon showed a temporary advance on 18-—5—1936.
showers on 17—b— to 27—5_-1056 rainfall was fairly widespread in Travancore-Cochin
From this daydus%uthu Kanara and scattored and localised in a few places in Tamilnad.
and Malal;aff:;‘r days of the month the west-coast had fairly widespread rains and the
‘Iﬁne;t‘ﬁel:?n Tamilnad was mainly dry.

s onth as a whole tho districts constituting the Fast Goaat,
CO"SI‘(ilegmugthtg;i l;mt,ion of tho Madras State had only sub-normal rains. T}

Centr.al anf C}?ingleput and North Arcot and those in the West Coast had fairly

districts © The Nilgiris district and the Kodaikanal area of the Mathurai district had

good rBl}lss- Anyway tho severity of summer was not nactually felt anywhere in

poor rains.

the State.
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I'he nolesworthy rainfall niei the Zonnt

below :—

Noteworthy Ruinfalls

The Madras Agricaltural Jowrnal

rainfall in inehea nre turnished

S

Zonal Rainfall

Bain- Rainfall Depar.
Date Place full ‘\",‘”“' of T ture Romnarks
m Zone the from
ches month normal
20/5/56 Trivandrum 20 Noren - TN Just
. }
22/6!56 Alloppay 4. notma
Ppos 40 Fagt Const f ~- 16 Par holow
231556 Cochin 40 normul!
Contral 1R AR do
do Kozhikodn 0
South 0H R AY ) do
2¢/5/56
‘SL Mangalore 40  West Conat 030 ;10T VFar above
26/5/56 (Each doy) normal
Hillg R} 3 Below
normal
Note:— J.N. — Jug normal.  \etuad fivire is . 0 0267,

Agricultural Meteorology Section,
Lawley Road P. 0.,
Coimbatore, 11—6—1054 {

|
'

CohLoMo&eM VoL

Departmental Notifications

Gazetted Service - Postings

—

and Transfers

Name and prosent post

Kandaswnmi M., Govt .\[yt‘rllngiﬂf.

Coimbatore,

Mohamad Ali A, M., Asst. \grl, Fng.

Soil Conaorvation, Ootneamund,

Ramakrishnnn, Dr. K., Senior Lee.

Madras Universi tv, Madras,

Ramasubba Tyor A, K.,

D. AL O, Sattur, (Ou loave)

Seshadri A, R., Augt. Entomologiat .

(On lonvy,)
Shanmugam C. R, Trainea in Soil

Congervat ion, Dahra Dan,

Pouted an

Crop nnd PUP O Myealogy,
Coimbatore.

Auat Agrl Eng., Paramakudi.

Govt. M)'(‘nluginl., Cormmbatoroe,

Spl.DoAL O, ('rrnl) Hampling. ']‘nIIjOI‘“-
-

Agriculturiat, Connhatore,

Awst. Agrl. Fng., Soil Conaervation,
Ootacamund.

STUDENTS' CLUB NEWS

centive members and office - bearers of the Agricultural
Tho cxcet lcmb for the academic year 1956-'57 were elected at a

College Students’ 1d on 9—5—1956 at 6 p. M. with Dr. A, Maria-

General Body Meeting ?m ni
kulandai, the Vice-President, in th air.
ulandai, t

nbera lected for different games and for other activities
The members ¢ ;

are given below :— o
Sri D. Paulas of Class 111 Club Seere ary

P M Kris)mumm'(1\_\' of Class III... Games Secretary.

) T N. Sivasankaran of Class 11 CriCk-etccaritajm'

i \". Mariappan of Class I Tenmsv g}) t:n
Q. €. Perumal of Class T1 HOCk;)H (;tp taix;

) M. Sunchiah of Class It Football Cap ’

,, N.P K Shahul [{:uneeg]::s (I .. Minor games Captain.

. tative,
v Rajaguru of Class 111 Class Representativ

ias tive,
K Kothandaram of Class 1I .. Class Representative

i ecutive
i e elected as office-bearers cutside the Ex
The following were ©

e a956-"57. .
Committee for 199 « The Tatler’’ Editor.

d Secretary, Debating Society.

5 San Dramatic Society.
. 'rhf“‘f-'»f“"‘;l" i Social Service league.
T. S. Govindarajan i

. ' hotographic Society.
hide nhbaranathan " P,IO' g p.
A, Chidambe Hiking Society

Lady Students’ Representative.

) tea on 4—6—1956
rmittee atood welcome

}’H’Hid(‘llt of the Club.' Tl?e Eufdf:t tflc::;
discussed before placing it belo

e

Sri G. Ramanathan

K. Karuppuswamy

"

Kumari B Nivagami

This pewly-formed Cot
to br. K. C. Naik, the new
195657 was prnvini(nmlly
General Body Mecting.

g G. RAMANATHAN.

Y
\"’ -
. o
- e n t ' F'l ¢ ’
o -
. .
5 &
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