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PROCEEDINGS OF THE FIRST ANNUALMSESSION OF-THly
ACADENY OF AGRICULTURAL SCIERGES HELD. ON
228D AUGUST 1960 AT THE AGRICULTURATL COLLEGE
AND RESEARCH INSTITUTE, COIMBATORE.

The First Annual Session of the Academy of Agricultural Sciences was
inaugurated by the Hon'ble M. Bhakihavatsalam, Minister for Home and
Agriculture, Governments of Madras. Shri N. R. BHAT, Director, Sugarcane
Breeding Institute, Coimbatore, presided over the Conference. Lt was
attended by scientific workers of this Institute and other officers in
Coimbatore and officers deputed to attend the College Day and Conference,

Opening remarks by the Chairman of the Adcademy.

]‘)r. 8. Krishnamurthi, Dean and Additional Director of Agriculture,
Coimbatore, welcoming the Honourable Minister, President, delegates and
officers of the Agricultural Department said :

1t is with good deal of gratitude that I thank our Munister for Agricul-
ture on behalf of the Academy of Agricultural Sciences for sparing the time
to be present with us here to-day to inaugurate the new Academy of Agricul-
tural Sciences, Coimbatore. In this connection, 1 would like only to say a few
words on the genesis of this new Academy of Agricultural Sciences, Coimba-
tore. As every one is aware, ever since this Institute was established more
than 50 years ago, it was not only a mere Agricultural College for training
students for the B.Sc. (Ag.) Degree but from the vely beginning, it has also
been a Research Institute. In other words, besides teaciung work, there has
always been intensive research work going on alongside. As owr Honourable
Minister explained yesterday in his speech, the Agricultural College and
Research Institute, started just with Agriculture, Botany and Chemistry
sections. In those days, the Botany section used to be called as the Economic
Botany Section and as you are all aware, with the advancement in plant breed-
ing and genetics, this got divided into several specialisations particularly on
individual crops like rice, cotton, millets, pulses, etc. With the development
of the Agricultural College and Research Institute, and its expansion of acti-
‘vities, there was no doubt a filllip to experimestal work and dissemination of
results of research both through popular articles and scientific publications.
We should certainly pay our tribute to those who were responsible for estab-
lishing traditions in this Institute and for having started the Madras Agricul-
tural Journal as one of the chief activities of the Madras Agricultural Students’
Union, a very difficult task which no other institution can undertake.
So it happens from the year 1911, within about four vears of the establish-
ment of the Institute, a monthly publication had been started to give an
opportunity to our scintific workers to publish their results of research both
as scientific material and as popular material. Tt is a matter of gratification
that this Madras Aocricultural Journal through its succeeding attempts has
been maintaining its tradition of continued publication and has been appear-
ing vegularly every month throughout these 47 vears except during brief tem.
porary breaks both during World War I and T1.

Apart from that, there wase another effort made il} the ea,.rly years to form
an association of the Feonomic Biologist and for this association we had Sir
T. S. Venkatarman and Dr. B. V. Nath and others who were the sponsors



snd real work was done by the Association of the Economic Bioh)'gists by
bringing together the research work ol the Sugarcane Breeding Instituie ana
the Agnicuwtaral College pnder one platiorm. Bomehow or other, ius
association did not last very long.

In 1950, this institute began to organize the Scientific Workers' Conference
a8t the time of the Annual Agriculturat College Day and Conlercuce. 'L'hat was
meant to bring together our own research workers in one platiorm and paru-
cularly to encourage the younger scientists working witi us lere o present
thew papers on wignal research. ‘Lhus has been gomng ou for the last ten
years, and the Government have been pleased to assist the Scientific Workers®
Conierence by giving grants for the publication of its proceedings.  Another
activity of this Institute has been the conduct of the Study Group, a group
weetng held every week during the year in which scientific and technicas
papers are presented by our research workers here. We have had oppurtunity
of inviting very eminent scienuists from abroad whenever they liappen to come
‘here, for thuis study group and we have had during this year a series of good
sclentists to meet the members of the Study group and addressing them.

The Research Council which has been organising these study groups had
to review the whole situation with regard to what bas been done in encourag-
ing and promoting the reseaich work to an even higher quality and to promote
the exchange of ideas among the scientific workers in agricultural research.
As it is, we have been confining these acfivities to our own workers in this
State—in this Institute ana the Regional Research Stations. It is always
better that in such Conferences, we associate ourselves with scientific workers
from outside atleast occasionally, so that there is a free exchange of ideas and
80 that our scientists’ work can be critically reviewed and appraised through
presentation by the scientists who come from outside. At the same time
they would get an idea of the work, which we are doing in this
institute. To promote all these objectives and help in this manner to upgrade
the scientific research work mn this Research Institute and all other regional
stations, this orgapization namely the Academy of Agricultural Sciences has
been established. The coming into being of this Academy would not have
been possible but for the very sincere encouragement which was given in the
first instance by the Director of Agriculture who thought that this was a good
idea, and for the appreciation of.the objectives of this Association by the
Secretary, Food and Agriculture and our Honourable Minister for
Agriculture who has never denied an opportunity for our scientific workers
to do advanced and progressive work. That in short is the genesis of the
Academy of Agricultural Science. ”

In these modern days, opportunities for scientific workers in many fields
to cowe together are becoming better and better. The opportunities and co-
operation that we can get from internal and external organizations or bodies
like UNESCO, FAO and others are becoming practicable and possible. As
sn example, I can point out to you that within about three months of niv
having gone to the Indian Agricultural Research Institute, I contacted the
sepresentative of the UNESCO and within about six or seven months T was in
& position tc sponsor with the help of the UNESCO, 3 World Couference of
Horticultural Seminar on fruit-breeding and the UNESCO wac kind enough
%0 see that foreign scientists from England, U.8.A., Ceylon, Indonesia, and
elsewhere were hrought in with us in the Confersnce. Such upportunities aré
becoming greater and greater. I have the hope that with the encourage-
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ment of the Government of Madras under the Lieude:ship of ihe Honourable
Minister for Agriculture who 18 in-charge of Agricuiture, we would receive
both lus blessings and the blessimgs of Government tor tnanciai assiShaise
whenever requited for such a laudable work lor the beneds ol e S6abe
Agriculture itsef.  We do accept that this orgamization will be ol sowe ise
particularly to our junior scientific workers to apgiade thew quality of work.
1 request the Honourable Mimster for Agriculture to kindly inaugurate the
Acadewny of Agricultural Sciences

Inangural Speech by the Honourable Mumster for Home and Agriculoure.

1 am mdeed very happy to assoclate myself with the establisnment of his
Academy ol Agriculgurai bciences. L have great pleasive o ioaugurate
this acauelny. ‘tlis academy 18 no doubt new bLust it 1s not altogether a new
grgamizaiion.  But when you estaplsh sueh so Academny  of  Aguoeultural
Sciences, it shouid emphasize that you will devote particular attention to
Sclenuific study and research reaching to the various problems conwronting
agriculture. During my tour to Russia, I came across with a number of
Academy of Agricuitural Sciences. They are called Research Academies of
Agricultural Sciences. 'These academiss devote themselves 0 scientilic study
and research and also trainmg of students. We are indeed proud and happy
that the strength of this Premier Coilege has been raised to 162. In one
Academy of Agricultural Science i Russia they were having as many as 6,200
students and 500 farmers’ children undergoing training. In another institu-
tion, they pointed out that there were 5,000 to 6,000 students who were
attending classes in agriculture and an equal number being wrained by corres-
pondence. They said that with regard to admission as many as 6,000 to 7,000
students, they have to make a selection which means more applicants come
forward to jomn the institution for similar training. 1 came across with
avother institution which they called as the Union Instibute of Plant.
Industry. I saw very eminent scientists there. They had collected planis
from India. I could see very many useful publications, buf they were all in
Russian Language. I could see that one publication on potato which would
be useful to us also. They told us that they would like to have ‘contacts
with us and others in India and that they would render all co-operation
extending to our country the knowledge that they had derived.

T have listend with interest to the account which the Dean has given of
the manner in which this Academy has come into existence. From the very
inception, a great tradition has been built up for constructive reasearch work
at the Agricultural College and Research Institute. As I have already
expressed at the time of opening of the Post-Graduate Block and the inaugura-
tion of College Day-and Conference, one of my parmoular observations in
Russia was thay the scientists in that country were intensely devoted to their
work. The result of such devotion is reflected in the results of application of
science to agriculture. Russia is a vast country, having a variety of climates,
regions and problems in agriculture, just as India. But by a proper organisa-
tion of scientific research, Russia has achieved solutions to_their many prob-
lems. The Academy of Agricultural Sciences ¢ Coimbatore is mainly intended
to brine sicentific research in agriculture under_ a proper organization, to
bring scientific workers in the several fields of agriculture under one common
platform and to promote contacts of our scientists with scientists from outside
the State and abroad. This is a laudable object, and T am aware of the signifi-

eance of the ultimate impact of the work of this Academy on the. general

standard of research in our Department of Agriculture.
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it is generaily true in science that research for the sake of research does
fead to immense ultimate benefit. If all scientists were to think every time
only of the numediate utiliy of vheir experinental work, neither science could
have made headway nor great fundamental discoveries could have Deen
possible. Therefore I do agree that all scientists must be given an
opportunity to take up fundamental research in their own tields so as o
encourage building up of knowledge step after step. This is the reason
why there has been a recommendation made by the Food Production
Comauttee of whbich 1 was the Chairman that every specialist in  the
Department of Agriculture should be given some special statf lor
continuing certain amount of sound fundamental research. This principle
‘has been accepted by the Government and it is learnt that proposals from
ithe Dean and Additional Director of Agriculture for appointing Research
Assistants under the Specialists and Heads of Secfions: to help them in
fundamental research are under the active consideration of the Government

While this is one aspect of the scientific work in the Department of Agn-
culture, there is another more important aspect of research which
requires even more emphasis in the context of conditions existing in India.
There are at present numerous concrete problems in agriculture which have
defied solution. Moreover, when old problems have been solved, new problems
continuously arise. Moreover in our country, the most imperative need at
present is to raise agricultural production. 1t is not a question of increasing
food production alone. This is no doubt the greatest single problem. But 1o
a large extent the industries in our country are based on agricultural economy.
In this Coimbatore City, which we call as the ““Manchester of India’" the
vast textile industry depends, for its very basis of existance, on the agricultural
crop, cotton, The same thing holds good with regard to large scale industries
in India such as the sugar factories, the tobacco industry. the plantation
industry, the jute industry and many other industries of which you as agricul-
tural scientists are thoroughly familiar. For all our foreign excLange which
is most essentially required at the present time for us to build up our heavy
industries, we have to mainly depend for exports on agriculture and agricul-
tural products. Thus, the economy of our country is so much tied up with
agriculture that to accelerate the development of agriculture in all aspects,
is a matter of life and death for the country as a whole. There may perhaps
be some extent of land which is not cultivated at present but which could be
brought under cultivation. However, the eventual increase in production
which we can envisage from this addition of land is not likely to cover up
" our gap in agricultural production. The development of irrigation projects,
large and small, 1s no doubt one of the most important-factors for increased
production. While all these are important, we have to depend apon agricul-
tural research to give a significant answer to the bulk of the problems of
agriculture. Many pests and diseases still damage our crops, often making
every other effort towards grawing profitable crops futile. I am mno doubt
happy that this Department of Agriculture has been able to find methods of
control of number of pests and diseases of numerous agricultural crops. hut
there are still many pests and diseases which have defied the efforts of our
agricultural scientists. I am told that the group of virus diseases alone are
today becoming a menace in the case of many food and commercial crops.
Also the solution to infestation of several orops by nematodes has still
now not been satisfactory. There are several fields of research work which
are still untouched by our sagriculturasl scientists. The Government of
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Madras have sufficient realisation of the need for giving every facility to our
scigntlﬁc workers o be trained in advanced countries under cminent scientists.
It 1s for this reason we deputed one of our wen from the Research Institute
for the study of virology in U.S.A. and the Rockefeller Foundation has been
pleased to awaid handsome grants for equipping a new Virologial section
for the Agricultural College and Research Institute at present. In the same
manner another specialist has been deputed for the study of nematology and
in this field also the Rockefeller Foundation has come forward to assist us
with grants for setting up suitable laboratores. When we have sent our
scientists abroad, T do look forward to their showing concrete results which
would benefit the agriculturists at large A two pronged programmes which
the Government of Madras has adopted is intended to benefit a number of
our scientis’s in this Institute. One part of the progremme iz the new oppor-
tunifies which the Government have afforded by the establishment of the Post-
Graduate Centre, for our men in the department to equip themselves for
higher degrees such as M.Se¢. and Ph.D. The Government as you are aware
have encouraged the men of the Department who have joined the Post-
Graduate Centre by every means, by granting them study leave, exempting
them {rom tuition fees, and providing extra remunerations in tLe shape of
monthly allowances or stipends. I do hope that these scientists whom we
have sponsored for such fraining in our own Institute here will not only
benefit themseives in their future career, but also put their shoulders to the
wheel with their higher training, to eventually place agriculture on solid
foundation bv their deep devotion to research. The other programme which
the Government have adopted for a number of years now, is to encourage
our scientists to go abroad, through several foreign 21d plans such as the
T.C.M., the Rockefeller Foundation and the Colombe Plan, etc. As T have
already said in their case also, we expect them on their return to apply them-
selves intensely to their work after their training. .

The Government have been sparing no pains to see that the laboratories
at this Research Tnstitute are well equipped. If there is any gap in the
matter of modernising the laboratories of our Institute or in any facilities
which are lacking for furthering agricnltural research, I would always be glad
to listen to concrete proposals and assist in the implementaticn of such
proposals,

Anv scientific work in agricu'ture proves i'gs value eventually b_v.its actual
profitable application The sum total of achievements of our Tnstitute hers
will be guaged eventually by the benefit whicl: agriculture in the State
particularly and in the country generally has derived from the findings of
vesearch., Every scientific investigation, therefore, should be properly pro-
grammed, critically scrutinised, and promptly implemgnted so that concrete
results will be achieved, which can stand the test of time. It 1s for this
reason that a Research Council has been established in this Ingtltute. The
duties of the Research Council are to stand gnard over'the expermqental w.rk
conducted in the Institute and its connected 31 experimental stations spread
Wl over the State. T am glad that the Research Counqll has been'helpful
i guiding the research programmes sO that they are linked up with real
proB]erns of {armers. One of the ways.by w_hlch the quality of ;men‘tlﬁc!
Investigations can be guaged is for the mvestlga‘tqr to pres?nt hl‘s findings
and observations before a scientific body whose critical appraisal .WQI -ngi'mge
the quality of his work. I have listened with interest to s description of the
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ways and means by which this Institute has been tackling this problem of
improving the scientific work of this Institute. The Associaticn of Economic
Biologists for & time did useful service. The Annual Scientific Workers’
Conference conducted by the Research Council for the last 10 years has also
promoted active scientific work. However, the Scientific Workers’ Confe-
rence has been confining its activity to the Research work done only in ihe
Agricaltural College and Research Institute, here and its connecied research
stations. But in scientific work it also is necessary that fresh winds from
outside are allowed to blow into the portals of our Imstitnte and research
gtations. A critical evaluation of our scientific work frequently through
conferences by the association of agricultural scientists from outside, would
be for the beneft of not only the Scientific Workers themselves, but for the
agricultural research as a whole in the State. I am therefore very happy
that the Research Council has now organized an Academy of Agricultural
Sciences to promote measures for improving the quality of scientific work
in our Institute and the research stations and to provide exchange of ideas
between research workers of this State and outside. T am also glad to see
that it is iniended to hold seminars or Scientific ccnferences of an All-India
narure pertaining to agricultural research and if possible to organise once in
s while International seminars in chosen fields of agriculturl research. Im
organizing such seminars which cventually would be useful in upgrading
our own work in this State, T would like to assure you all that when concrete
proposals are placed before the Government, we will be glad tc consider them
favourably. The assistance of International Organizations such as the
UNESCO and the Food and Agricultural Organization should also be
obtained wherever it is possible.

Tt will be with interest that T will be watching the progress of your well
thought out organisation, this Academy of Agricultural Sciences.

Presidential Speech—

Dr. N. R. Bhat, Director, Sugarcane Breeding Institute, Coimbatcre
expressed his thankfulness for offering him to he the President of the First
Academy of Agricultural Sciences. Tle selected four out of thirteen papers
selecied for the Academy. The other paper were read and preseited in the
monthly Academy of Agricultural Sciences meetings.

Presentation of papers and discussions—

(i) ROLE OF LEGUMES IN ROTATIONAL GROPPING OF GARDEN
LANDS OF COIMBATORE.

By
Sri T. NATARAJAN, B.A., B.SC. (Ag.), Agronomist and Associate Professor

of Agronomy.
Sri M D. PraBEU, B.80. (Ag.), Lecturer in Agriculture.
Sri B. SUBRAMANIAN. B.SC. (Ag.), Assistant Lecturer in Agronomy.

Qri 7. Sminivasan, B.8¢. (Ag), L.T. Assistant Lecturer in Agronuiny

Introduction.—Crop rotation or crop sequence is a practice well known
in India and has been in existence from ancient times. The object of this
agronomic practice is to secure higher productivity and income from land.
Though - the principles involved in crop rotation practices are understood, Do
scientific data has accumulated to justify the several and varied rotation

practices in vogue in the country.
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When prices of any commodity rise farmers are tempted to grow shat
particular crop over and over again disregarding the usual rotations. One
such instance 18 the continuous rawing of cambodia cotton crop in the garden
lands of Coimbatore year aiter year in the winter season preceded by au

irrigated millet crop either summer cholam or ragi without a sufficient fallow
period.

The role of legumes in rotation of crops for maintaining soil fertility and
increasing the productivity of grain crops which follow, has been stressed by
many workers in India and abroad. Rotation experiments conducted in this
State and elsewhere in dry lands indicate that cereals following legumes do’
better than when they follow cereals. Rotation experiments are few and
tewer stili are rotation experiments conducted under garden land ccndisions

Acharya, etal (1952), in an experiment on rotation at the Indian Agricul-
tural Research Institute, Delhi {ound that when berseem was grown in rota
tion with cowpea and wheat, yields of wheat were higher after berseem raised
adequately manured with superphosphate. In another series of experiments
at Indian Agricultural Research Institute, Bains (1957) recorded that fertiliz-
ing the legume crop in the rotation with phosphate alone or phosphate with
pitrogen, increased the yields of legume which in turn had a favourable
effect on the yields of subsequent wnmanured crops in the rotation. Appli-
cation of super phosphte at 20 Ib. P, .;  per acre to the previous crop of
Jowar, redgram and groundnut, increased the , kapas yield of succeeding
cotton crop at Indore. In rotational trials with Cambodia cotton at Cotton
Breeding Station, Coimbatore, higher yields of cotton were got when it was
rotated with groundnut, sunnhemp or including a summer failow.

Materials and methods.—With the object of studying the effect of two
different rotations, one including a legume and the other without, on the
productivity and soil fertility in the garden lands of Coimbatore, an experi-
ment was laid out in 1954, in flelds No. 52 A and 52 B of the Central Farm,
Coimbatore. The following are the particulars of the rotation treatments
adopted :—

Rotation I—(Liess intensive legume rotation)-—

Summer cholam .. - March—July.

Irrigated cotton vie September—March.

Ragi .- s 2 June—September.

Green manure (Sesbania October—Junuary.
speociosa),

Rotation II—(Intensive rotation)—

Summer cholam .. s March—July.
Irrigated cotton .. - September—March.
Ragi . . . April—Aungust.
Irrigated ecotton .. September—March,

The more intensive cropping in Rotation IT is compared wth the less
intensive Rotation I in all aspects.

There were 5 treatments randomised and replicated 4 times in plots of
3 cents each as shown below :—
Treatment 1.—Rotation I.—All the crops excepbing greeri manure received
5 tons farm yard manure per acre.
30028
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Treatment 2.—Rotation IT.-—All the crops received ¥ tons of farmyard
manure per acre.

Treatment 3.—Rotagion 11.—All the crops received 5 tons of farwayard
manure 3s & basal dose and a top dressing of 25 lb. N. as ammonium sulphate.

T'reatment 4.—Rotation 1.—The green manure crop alone received 100 Ib,
P, O; per acre as super whie tne otber crops recerved o tons farmyard
manure per acre.

Treatment 5—Rotation 11-—All crops recewved 5 tons farmyaid manvre
wod 25 Ib. P30; as Super as a basal dose and a top dressing of 25 lb. of
N. as ammonium sulphate.

The experiment was started in 524 with Ragi (Co. 1) crop in Juae 1434
while in 348, an irrigated cotton (MCU-1) was sown 1 September 1954. The
experiment was laid out 1n the fields 52A and 52B to have Loth the phases of
the two year rotation in the same year to offset seasonal effects.

- Results.—The first cycle of rotation was completed in the first series in
Field 52\ by Apni 1956 and in the second serles in Field No. 52B by
Aungusy 1956. The monetary values of the crops in the two rotations were
statistically analysed and it was found in the 2nd series, the jutensive
rotation, i.e., Rotation 1I gave significansly higher monetary value than Rota-
tior 1, there being no diffgrences between the differens treatments of the
same rotation.

The 2nd cycle was completed in 1955 April in I series and Juiy 1958
fin I1 series. The differences in the monetary values of the two rotations
were not significant,

The third cycle was completed in the first series in April 1960 with an
irrigated cotfon and in the second series in July 1960 with summer cholam.
The first series results did not show any significant differences. In the second
series, the Intensive rotation, i.e., Rotation 1I gave significantly lugher mone-
tary value than the Rotation I. In the Rotation I plots, those which received
fertilizers gave significantly higher monetary value than those which received
only farmyard manure as a basal dose. Regarding Rotation 1, the difierences
between the two treatments were not significant. But the treatment 4 where
the yreen inanure received 100 lb. P05 per acre was found to be on
par with the treatment II, the plot which did noet receive any fertilizer in the
intensive rotation. The results are furnished in Table I appended.

- Discussion of results—The monetary value of a rotation depends upon
the ylelds ol individual crops and also the residual effects of one crop on the
other. Yield data of the individual crops were analysed for the different
raanurial levels and rotational effect.

Summer Cholam.—This crop follows green manure in Rotation 1 and
can be sown in proper time, i.e., Ist week of March. In the ITnd rotation,
it follows irrigated cotton and the sowing could be done onlv § or & weeks
later. The differences in grain yield were significantly higler in favour
Rotation I, in 4 out of 6 seasons, while the straw yields were significantly more
in the II rotation. This indicates that seasonal factors have a decisive inflo-

ence on grain yields. The avernge grain and straw vields for 6 seasons aff
furnished in Table IT appended. ' ’ o
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Cotton.—This follows sorghum in the I year in both rotations but in the
second year it follows ragi in the II rotation only while a green manure i8
tawed in the 1 rotation i, the same season. Yield dufferences of kapas were
significant only in one season in the second series, when the vields m Rota-
tion 1 plots were s\gniticantly higher than those of Kotation Ii. Cotton
following ragi is sown only 3 or 4 weeks later than first week ot September
which 18 the usual best season for winter cambodia in Coimbatore and yleld
of kapas In the case of cotton atter ragi was appreciably less than when 1%
followed sorghum. Average yieids of Cotton for & seasons are turnished in
I'able 11 appended.

fiagi.—Yield differences of ragi were significant only in one season when
both grain and straw yields of Rotation 1I, were significantly higher than
Rotation I. Treatment No. 4 of the First Rotation, where the green manure
received 100 1b. P,054 was on par with treatment of 2 of Rotatwon 11, the
unfertilized plot, in respect of grain and on par with treatments 5 and 2 in
respect of straw. The average ragi yields for 6 seasons are furnished in
Table IT appended.

Green Manure (Sesbania speciosa).—The yield of green matter frem plots
receiving super was always greater than unmanured plots, though not signi-
ficant. Sesbania yields are given in Table IT appended.

Bo far three cycles of rotations have been completed. The monetary value
of the intensive rotation was significantly higher than the less intensive rota-
tion only in the first and third cycles of the second series. Further, the
yields of ragi and cotton in the plots of treatment'4, where the green manure
received 100 lb. P, )5 , were higher than the unferdlized plots of both
the rotation and somet'mes even on par with the fertilized plots of the inteu-
sive rotation. This confirms the resulis of research elsewhere in India, that
the fertilization of the legume crop in the rotation has a favourable effect on
the yields of subsequent unmanured crops. Application of fertilizers to the
green manure crop itself or to the succeeding grain and cash crops as is done
in the intensive rotation, may result in higher yields of crops and also more
effectivelv maintain the soil fertility in the long run: This requires confirma-
tion by further continuance of the experiment with suitable modificaticns.

Swmmary and conclusions.—A rotation experiment in the garden lands of
Coimlatore with two tvpes of two-year rotations, one less-intensive includ-
ing a legume, namely, cholam, cotton, ragi, followed by green nanure as
followed by Central Farm, Coimbatore and another. an intensive type with
four erops, viz., cholam, cotton, ragi and cotton, as practised by most farmers
was conducted fov a period of six years. The results indicate that the mone-
tary value of the produce obtained in the intensive rotation was significantly
higher in thLe 1st and third eveles while both were on var ‘o the second evcle
of totation. The green manure crop which received 100 Ib. ‘f’zoﬁ in a
rotation produced not only higher vields of green matter but increased the
vields of the succeeding crops in the two vear rotation. Over long vears

inclusion of legume helps to keep up soil fertility.

Aeknowledgment.—The experiment was initiated as a Three-vear Pro-
eramme of work by i P. A. Venkateswara Iver when he was Acronomist
anA Professor of Aarienlture. Agricultnral College, Cplmbatore. ”The authors
acknowledee the help of other workers in the section who were connected

with the experiment over a series of years.
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TasLe I.

Monetary value from a 3 cent plot n fwo years,

IsT SeRims.
1 Cycle. 11 Oyote. 111 Oycle.
. ——t———— A ———A—
Rotction. T'reat- Mone-  Pescent- Mons-  Percent- Mone-  Percsnt-
ment. tary age tary age tary age
vglue. on value. on value. on
@M, Q.M. G.M,
(1) ®) (3) ) (6} 6 0] 8-
Rot. 1

I 36-88 99-4 24-82 92-9 3797 938
v 3713 100-1 26°28 983 37-81 93-1
Rot. I I 3694 99-6 2567 96:0 4i-46 162:0
fany 3744 100-9 29402 1086 42'59 1049
v 37°15 100°2 38-03 104-9 4339 1068
General mean . 37-09 100-0 2673 1000 40-83 1000

Significant or not i No. No, No.

II SERIES.
‘Rot. 1

1 2381 741 32-63 98-1 2.69 704
v 24'56 765 3465 1042 80-22 87
Rot. II 11 3563 110-9 82:19 968 3985 1091
m 3919 122-0 34-29 1031 42-66 1169
v 3744 1168 32-56 978 4416 1208
Genoral Mean . 32:12 100+0 3328 100+0 3651 1000

Signifieant or not e Yes. No. Yes

-_'}rx'ﬁoal Difference ve 3357 - 367

Qonclusion 3,5,%4,1. - 5,3, 3,4,k



11

TasLm 1L

Average acre yields of crops—cont.
(Six seasons)

. Sesbanio
Treai- Summer Cotton Raygi Colton specioss
maent. sholam. (Ireigated) (Irrigated). (Irrigated) (Green

kapas. kapas. manurs).
Rot. I . I 1630-4 10855 2151-2 209760
grain grain .
51094 56085
BIaw. straw.
Rot. 1 . v 1589-2 1124°4 2393.4 22085.0
Grain grain
5047-7 8026-0
straw. Straw.
Rot. II I 877+ 10057 23710 6606
grain grain
5817°1 58198
straw. straw,
Ros. IT .. m 7724 10662 26433 844.7
gram groin
56794 71121
BLYAW straw,
Rot. II .. - v 7499 10387 £548'9 701+6
grain grain
5579-9 6479-9
straw straw

N.B.—The yields of cholam in Rotation II were always Jower because the sowing dates
were invariably later than in Rotation L.

(i) ROLE OF LEGUMES IN ROTATIONAL CROPPING OF
GARDEN LANDS OF COIMBATORE.
BY T. Nararasan, M. D. PraBau, R. SuBraManiaM AnNp T. SRINIV4SAN.
PrEsENTED BY ;: SB1 M. D. PRABHU.
Dr. N. R. Bhat, Director, Central
asked the following querries :(— .
(1) The experiment is of a feeder type and the conclusions will not be
sufficiently sound. ;
(2)The growth period in the two rotations are not the same. Why
it should be so?
(8) Analysis is done on the basis of monetary values which is likely
to vary with fluctuations in price. How far will such fluctuations will
affect the differences between the two rotations?

Sugarcane Institute, Coimbatore,

The author replied that the growth period has necessarily to be different
since a green manure crop intervenes. The points raised will be borne
in mind in our future work. The rotation is taken as a whole and hence
the monetary value is taken.

Sri Vasudeva Menon, Assistant Agricultural Chemist, Anaiytical Wing.

1. How was Py0; applied? 2. What is the difference in the yields
between the plots fertilized with phosphates and those not apphed with
phosphates ? .

The author replied that the yields were always greater in the case of
crops applied with phosphate. The phosphates were always applied 2 inches
belcw {he surface of the soil. o ]

S1i (. Balasubramaniam, Agricultural Meteorologist. It is better SO}I
moisture data is collected for different treatments. In all agronomic experi-
ments the causative factors for the yield may be determined.
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The author replied that the soil moisture will be arranged to be deteriuined
in fusure.

Sri Kuppusamy Iyengar, Assistani in Chemistry section. Whether
the soil was analysed betore and atter the experiments.

The author replied that the soils beiore and after the experiment aie being
analysed and the analytical data is not yet ready.

Bri Kaliyappa, P. G. trainee. 'The cholam crop in the two rotations were
at different seasons and the lower yield of the one may be due to seasonal
chianges or due to late sowing.

The yield of crops vary due to a number of factors. Early sowings are
susually better. But it cannot be said that the season of sowing alone is
responsible for the difference m yield. Other environmnental taciors may
be also responsible. Lo

Sri 8. liakshmanan, Assistant Lecturer in Agronomy. It has been
found by experience by the ryota in Coimbatore district that a colton or any
other crop after ‘ragi or cumbu is always good n yield. Hence il 13
suggested that along with green manure 1n a rotation a cumbu crop may be
introduced so that the yield ¢f the crop both after ragi, green manure and
crupb: can be compared.

The author veplied that this experiment has been designed for green
manure and other crop like cumbu also may be tried if facilifies are
available in the future.

Sri M. V. Jayaraman. Ryots in Coimbatore are not using leguminons
crop. They are arplying no cart loads of silt and are growing lTobacco
in the totation after ragi.

The experiment is only to show how far by introducing a leguminous
crop the monetary value is increased in the long run. ence intinducing
another crop like tnbaceo or application of tank st do not arise. More-
over Tohacco cannot be grown under all conditions of eoil and water and
tar:k silt also cannot be available in all places.

Sri Seshu Ayvar. The planning of the - experiment should be better
planped. In rotation 1. green manure without F.Y.M. and in rofation.
9. Green manure with 100 Ib. P,0; is applied. The errors are maximised.

These will be borne in mind xwud the plan rearranged in future.

Sri Varadarajan, Lecturer in Chemistry. The tifle ol the experiments
can be put in a more dramatic way putting importance on leguminous
erops than on rotation erops.

Since the effects on the rotat'on of crops is being stndied the title has
been put up like this. Any way this will be borne in mind in future.

Sri G. V. Ramana. M.sC., student. In the experiment, cotton follows
cholam and cotton follows raci in another cace. Since the effects will be
different on both cases on cotton and comparison of the yield cannot show
the enrrect picture.

Since effect of a legume is studied the other factors are nol giver em
importance.

(i) A PRETLIMINARY STUNY ON SOME TREATMENTS OTF
BANANA BUCKERS PRIOR TO PTANTING

R. Brrrar Gowprr, C. M. BHARTHACATHSALU, M. (0. APPAryAN AND
8. SamsanpaMuRTEI—Central Banana Research Station, Aduthurei, Tanjore
district. ’
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[‘ntfo(‘iuctw"-"“;l‘he banana, a popular (vod-fruit of the imllions in the
[mopms” is one o t‘he most 1uportant of fruis in India, occupyiug abous
20 percent of the total area under rruits ang especiully in Madras, banuna
leads the rest ol the fruits, m area covering about 79,000 weies. 'J"m: pxax;b
15 propagated vegetatively frow its underground bulbous riewm botauically
termed ' corm '. ‘The corm has swollen buds in the axils of the scale
leaves wk,nch are capable of giving rise to many daughter plants called
“ suckers *.  These suckers in course of time develop their own underground
stems YVthh ave amenable for easy separation trom the mothez‘ocorm.
Normally sword suckers are prefeired for raising new banana groves due
to theu inkerent vigour. In addition, there is in vogue the practice of
administering certain treatwents to banana suckers prior to planting, in.
order to bring about early fruiting and higher yield. The methods mainly
recommended for adoption, are heading back or topping the pseudostem,
drying ov stormng the suckers and smearing a thick suspension of cowdung in
water over the corm. Naik (1949) refers to the varied practices of topping
the suckers to three to four inches above the corm, storing for four to six
days under shade and drying of suckers in the sun for a while after litting,
prior to setting out in the field. Jacob (1952) and Nayar (1954) also have
reported the existence of such practices. WMudalivar (1956) has stated that
suckers of Nendran are wilted for a fortnight after smearing with ash and
3 thick coating of cowdung before planting, 'Lhere is, however, no precise
information or experimental evidence in support of the views expressed
by tle above workers. The purport of this investigation conducted av the
Central Banana Research Station, Aduthurai, therefore, is to study empui-
cally the effects of factors like lopping and drying of pseudostem and dip-
ping or smearing thick cowdung solution over the.corm, on the final perfor-
mance and yield of the leading commercial banana variety Poovan.

Maierial and wmethods.—The trial was planned with the following
trestment combinations designed on a randomised block lay-out with four
1eplications.

(A) Sword suckers headed back to six inches from the corm.
(B) Sword suckers headed back to six inches from the corm and dried
in the sun for 15 days.
(C) Sword suckers neaded back to six inches from the corm, dried in
the sun for 15 days and smeared with thick cowdung solution.
" (D} Unlopped sword suckers dried in the sun for 15 days.
(E) Unlopped sword suckers dried in the sun for 15 days and smeared
with thick cowdung solution. _ ) o )
(F) Unlopped sword suckers smeared with thick cowdung solution with-
out any drying. . o -
(@) Sword suckers headed back to six inches from the corm and
smeared with thick cowdung solution without any drying.
(H), 8word suckers without any treatment-control.

Tn ghort. the planting material of sword suckers of uniform age of three
months old Poovan banana varietv was subjected to the following three
main {reatments or factors each at two levels.

The main treatments or factors are—
() cuttine or heading back the vseudostem
(i) drying in the sun, snd } ) .
(ill) smearing a thick suspension of cowdung in wate
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Following the conventional adoption of notations, the above factors can
be represented as C, D and S respecuvely, the second level of each factor
being zero. The combinations therefore. to correspond to the treatment
details ser out above, are ss follows :—

A C1 Do S0
B. C1 D1 S0
C. Cl D1 81
D. Co D1 80
E. Cco D1 81
. Cco Do 81
G. C1 Do S1
H. co Do 50

Hence the trial can be deemed a 2x 2 x 2 factorial experiment.

In the case of treatments B, C, D and E where drying for a fortnighr
was adopted as one of the treatments. the selection of plant material was
so adjusted that the suckers selected for the purpose were three months
old at the time of uprooting. To ensure uniformity in age, the suckers
intended for other treatments were marked out a fortnight later so that they
may also be of the same age (i.e.. three months), while subsequently uproot-
ing and planting in the field. The trial under wet land conditions was
started during November, 1957 and completed in May, 1959. During 1ts pro-
gress routine cultural and mannrial practices were adopted as per schedule.
The influence of the treatments was measured according to differentials in (1)
time of flowering, and (2) weight of the bunch.

Results.—The yield data were statistically analysed and the results
presented in Table 1 below indicate no significant difference in burch
weight among the varions treatments adopted.

Tasrz I

Analysis of variance of the yield data
(weight of bunch ¢n 1b.)

Source. d.f. S.8. Variencs, r.
5 percent
307
Blocks .o b 22-96 8-99 1-54
Treatment - 7 , 22+48 321 Not signifi-
3 cant,
Error - 21 122-02 581 ..
Total 3 167-48 .. o
S. B. of trestment means : 1-204 1b., eritical difference : 354 1b.
Yreatments : A B C D B ¥ a H
Mean b

unch ’
weight in 1b, 24408 24:20 24-82 23-20 2408 25-82 24:08 26-05

Tt is evident from the above analysis that the application of the afore-
said treatments to Poovan suckers prior to planting, does not conduce for better
yield. ,
Next, the data on pre-hunching period (number of days from planting
to shooting of the infloresence) were examined with a view to finding out
the effect, if any, of the treatments in modifying the pre-bunching period
of the varisty Poovan under wet lands conditions at Aduthurai.
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The results of the analysis are furnished in Tables IT and IIT below :-
TasLe II,
Analystis of variance of the data on pre-bunch ing period in daya.
(Randomised block in a 23 faetorial get up.)

Saurce. 3 D.F. 8.8. Variance. F, F.
. ! from tab)
Blook .. o i e .. 8 816 272 (roms le)
Treatments .. 5 3 . 5 7 5,862 837 3-93% & per cent : 2:19
1 per & 3
Begween C 1 443 443 For cen g
Between 8 1 536 8536
Between D o Ve B % 1 5 5
Interaction C8 - o 1 132 132
Interaction CD 1 3,140 3,140 14:7¢ b per cent : 4-32
. 1 per cent : 8:03
Interaction SD 1 1,070 1,070 5-0*
Interactiom CSD i a5 1 536 536
Error .. is . - ¥E 21 4,472 213
. Total X 81 11,150 1 Highly significant,

* Sigpificant.

Qenersal mean: 3376 or 338 days.
3.B. of treatent megne ! 7-30 days.

There appears to be significant difference in the pre-bunching period
of the crop, due to the application of treatments to suckers, prior to planting,
evenn though no such effect was discernable among the main treatments of
cutting, drying and smearing with cowdung solution. Two 2-factor inter-
actions, CD and SD have come out significant and the pariiculars are
furnished below :—

TasLr III.

Two way tables of mean duration of the vre-bunching age (in days):
a. Interaction OX D:

-t Do
o 331-8 350-5‘}
Cu i 344.1 , 323.5
Y. Interaction I¥D:

84 So
D, s 3396 1 N 3363
Do : 3273 347-0
Cy @ Cutting or heading back.
Co : No cutting.
Dy : Drying.

Dg : No drying.
8, : Smearing cow dung.
So : No smearing. . .
S? . of the difference between any two items in the body of the 516 days
two way table:
Critical difference at 5 per cent level : 15 days
Critical difference at 1 per cent level: o 21 days
The interaction Cx D is highly significant and Sx D is significant
at 5 per cend level.
209-2—2
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This mdicates that there is highly significant diflerential response
between lopped and unlopped suckers with reference to their being fresh or
dried wiule planting, m modifying the pre-bunching period. Similar signi.
ficant response is also ubserved between the suckers smeared and unsmeared
with cowdung solution when used as iresh material and dried suckers
for planting purposes.

Discussion.—Even though the varied practices of treating the suckers
before planting failed to evoke any response 1n Tespect of increase in yield
of the crop, the {oliowing inferences are inescapable :—

(1) The sword suckers can be planted as a whole or headed back to
six inches from the corm without in any way affecting the ultimate crop
yield. Trne suckers that are headed back have the added advantage of
facililating easy and economic transport to distant planting sites.

12} The drying of suckers up to 15 days before planting, has in no way
impaired the crop yield. This information is of value in long distang
transport of suckers when certain amount of drying up can hardly be helped.
Furtter it may aid in tiding over some unforeseen exigencies which delay
planting due te labour difficuliies, vagaries of weather and such other unfavour-
able circumstances.

(3) Smearing a thick solution of cowdung on the corm has not proved
beneficial in bringing about enhanced crop yield.

Ag regards drying of suckers in the sun, Naik (1949) also has expressed
doubt as to the benefits* of such a system of curing but the same author
has reported that growth in the plant from dried suckers was more robuss
than those of fresh suckers.

It may safely be assumed that such vigour in initial growth is likely ta
hasten flowering. In other words presumably the pre-bunching period is
inversely proportional to the initial growth in vigour.

The analysis of the data on the pre-bunching period in the present study
has thrown some light on this point (Table II).

The significant interaction between cutting and drying of suckers (CD)
and drying and smearing thick cowdung solution (8D) as given in Table
LT bring out the following facts, with reference to the modification of the
pre-bunching period.

Drying of banana suckers as & practice, prior to planting elther lopped
or unlopped has nothing much to commend itself in inducing earlier
flowering. But the suckers that are to be transported elsewhere for plant-
ing may with advantage be cut for easy transport and in consequence if
any drying up is unavoidable, it will only be more beneficial than harmfuly
in hastening the pre-bunching phase. In other words, the suckers thaf
are lopped are perforce to be dried for better performance, in that they tend
to flower earlier; whereas it is detrimental to sllow the unlopped sword
suckers to dry up since such a process is found to prolong the durstion of
flowering.

Tn places where the source of supply of planting material is closeby, it
appears to be advisable to uproot healthy sword suckers of three months
sge without lopping or heading back and plant them afresh in situ preferably
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after dipping in thick cowdung solution, to induce early flowering. When

heading back and consequent drying is unavoidable in long distant transport

of suckers, dipping in thick cowdung solution will be superfluous as a practice
to hasten early growth and flowering.

Wright (1950) and Gregory (1952) have pointed out that in planting
sword suckprs, 1t used to be the common Jamaican practice to cut them
back amd plant on the slant but recent investigations have shown that this

practice, so far from being good, may actually be harmful. They are now
recommended to be planted erect and uncut.

The above discussion suggests tentatively that control of cropping in
bananas in au achievable proposition depending of course on the efficacy of
the treatments applied to the planting material. In this context it is worth-
while to remember that the climate is an important factor to be reckonecd
with, which 1s not of much relative importance in the tropics when
compared to sub-tropical claims, where their modifying influence is the
greatest on bananas

Control of cropping in bananas from the growers point of view is of vital
importance and means to secure such a control through the pretreatment of
planting material remains to be fully explored.

Summary and conclusions.—This study has revealed that though there
13 not to be gained by way of increased crop yield in banana variety Poovan by
the application of certain treatments to suckers like heading back the pseu-
dostem, drying and smearing with thick cowdung paste, prior to planting,
there is a definite indication that such practices in certain combinations tend
to reduce the pre-hunching age of the crop, which in itself is of potent sicni-
ficance from the growers’ point of view for secnving countrol of cropping in
hananas and thereby ensuring good retnrns at the market. There is therefare,
an imperative need for launching further trials on pre-trealment of banans
suckers as a means to secure not only higher vields but also eariv cronping in
important commercial varieties by the application of growth regulators. ete.

Acknowledqgment.—This investication forms vpart of the scheme of
Banana Research tnderwav at Aduthurai, which is finaneced iointly by the
Indian Council of Agricnitural Research and the Madras State Governnent
to whom the authors are thankfu! for affording facilities for this study.
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A PRELIMINARY STUDY ON SOME TREATMENTS OF
BANANA SUCKERS PRIOR TO PLANTING.

By R. BETTAI GOWDER, C. M. BraxTHAVATHSALU, M.C. APPAIYAN
AND S. SAMBANDAMURTHI.

PrESENTED BY: SB1 V. N. MapHAVA Rao, Reader in Horticulture,

8ri V. N. Madhava Rao, Reader in Horticulture stated that in the infro-
duction portion, the first six lines may be omitted and the paper may com.
mence with the subject proper. He also added that the -ummary of the
paper should give more idea of the treatments employed, resuliz achieved
and then the conclusions.

The author replied that the remarks are accepted. Since an abstract
has been piven iu the beginning of the paper the last paragraph may he
considered as conclusion only.

Bri K. R. Raman, Asgistant Horticulturist (Vegetable Scheme) siated
that there is a practice prevalent in Wynaad to trim the roots of the -uckers
after removal. smear them with wood ash and dry in the sun pricr to
planting. This is said to reduce the prebearing age. This may be incloded
a8 one of the treatments for future study if possible,

The anthor replied that the suggestions were noted Yor guidance when
such studies are undertaken in future.

Sri Sethumadhavan, Post-Graduates student wished to know whether any
observation has been made on the effect of drving on the extent of suckering
gince it is reported that the extent of suckering ig reduced by drying.

The author replied that this is a worthy suggestion and will be taken
Into account in future studies.

Qri Nataraian, stated that for local plantings, planting of sword suckers
is recommended without lopping or drying. Since the experiment-has shown
Befinite advantage in lopping and drying before planting, he wished to
know why such a practice cannot be recommended for local plantings also.

No specific advantage is noticed in lopping and drying before planfing
wn situ locallv. over the method of planting sword suckers without lopping
or drying. When suckers are lopped they are perforce to be dried and hence
it is not worth while recommending for local olantines but such a practice
may be advantageous for transporting suckers for planting at distant sites.

(iiiy HYBRID VIGOUR IN CASTOR (RICINUS
COMMUNIS LINN).

4. . Aryapurar, K. NaAvaRoDI AND P. KRISHNASWAMY.
0il Seeds Section.

Introduction.—TIncreased production of castor which is gaining iddus-
trial immportance can he achieved hv bringing more area under eultivating,
sdopting improved agronomic methods and growing hybrid strains. The
hreeding and distribution of hvbrid ecorn in the United States of America
have revolntionised maize production. In Madras State, hybrid vigour has
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been harnessed in Bajra and hybrid strains X1, X2 and X3 capable of giving
40 per ceny increaged yields over local varieties have been released for culti-
vation. Bimilarly an attempt was made to explore the possibility of exploit
ing bybrid vigoar 1o castor which has a nasural cross potwasion of 14 per
cent and this paper presents the resnlt of investigations in this regard.
High yielding F1 hybrid seeds have been r
crossiug male-sterde plants of N, 145-4 with an inbred variety as pollinater.
Hybrdis out-ylelded commercial varieties by 15 {5 20 per cent. The hybrids
produced by crossing N. 145-4 with nwaerous inpred types also gave higher
yields than the parents. Results of work carried on the exploitation of hybrid
vigour in castor mn U.P. has been encouraging.

Material and method.—Normally the inflorescene in
monoecious, having pistilate flowers on the upper 30 to 50 per cent of the
racemes and staminate flowers on the lower 50 to 70 per cent. There are
& nmnber of variations from the norwal raceme. One such variation is the
expression of interspersed pistillate and staminate flowers throughout the
entire length of the raceme. Another variation expressed is the presence
of ouly pistillate flowers along the entire length of the raceme. Stiain T'MY.
1. is a variety possessing high percentage of pistillate flowers in the inflore.
scence. L'here are more than 140 inbred types of castor maintained at the Agri-
cultural Research Station, Tindivanam for nearly 15 years. Strain TMV. 1.
ag female parent and ten high yielding inbred types as pollen parents were
employed. The technique of crossing involved was as follows :—TMV. 1. wag
sown 3 feet apart in alternate rows with ten inbred types. Inflorescence in
selected plants in TMV. 1. line were bagyed with close meshed cloth bags
after the removal of the club-shaped staminate buds, Similarly inflorescences
in the inbred lines were also bagged before ipening of the flowers. Actual
eross poliination was done between 3 and 4-30 p.m., when the anthesis
and pollen production was at the maximoum. Pollination was cartied ouc
daily #ill the stigms showed signs of drying and it took nearly 20 days to
complete pollination of each inflorescence. Three individual crosses were
made belween TMV. 1. ard each of the ten sclected inbred types during
19556~56 and 1956-57 and the 30 hybrids were compared with TMV. 1. in
compact family block trial during 1956-57 and 1957-58 rainfed Se8S0N8
respectively. Though the trials failed during both the seasons due to <ea-
sonal failures, there was a general indication that the cross involving Russian
inbred, R.C. 820 and Egyptian inbred, R.C. 840 gave increased vields
of 16.0 and 9.1 percent over strain TMV. 1. Tn 1957-5S, the same set of
ten crosses were again effected and 80 hybrids from 10 families with three
sibs in each family were corapared with TMV. 1. in compact family block
trial. The hvbrid seeds left over after sowing compact family block trial
were also pooied and tried in rephcated row tests. The trial was repeated
during 1959-60 rainfed season also. The plot size njeasured 18 feet x 3 feet
or 1/806.7 acres (gross and net) and 45 feet x 3 feet or 1/422.7. acre (oross
and net) in compact familv block trial and replicated row tests respectively.
Tha sowings were done in the first week of August in the first vear of trial

(1958-59) and in the second week of August in the second vear of trial
(1959-6m.

Observations. —During the crop season. five plants were selected at random
™ each plot and the following measnrements were recorded: (i) heiabt of
stem urto main snike. (i stem thickness in the recion of the Tih node,
(i) lenath of the main spike. (iv)-number of nodes uptn the main spike.
) the length of the male and female portions of the spike, (vi) lotal numbar

eported to be produced by

astor bean plant ig
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of capsules set in the main spike, (vil) total number of capsules produced in
the secondary and teriiary spikes and (viid) total number. of spikes produceq
per plant. Qualitative tests were also conducted on the produce obtained,
‘The results ci these tests are presented in Table T

It was observed during crop growth that the hybrids were vigorous and
robust. This was clearly expressed in hybrids X 247, X 248 and X 244, i.e.,
in crosses involving Russian and Egyptian parents. The gqualitative charae-
ters like lieght ot stem uptu main spike, stem thickness in the region of
seventh node, length of main spike, length of the juale and female portiong
of the opike, number of nodes upto muan spike, total number ol capsules
set in the main spike and number of spikes produced per plant were inter-
mediate between the parents, while branching number and order and total
number of capsules produced in the secondary snd tertiary spikes showed an
increase over both the male and female parents. The hybrids ccmmonly
produced three terminal branches with third order, while the parents produced
2 t0 3 terminal branches with second order. The hybrids except X 246, X 251
and X 252 on an average produced 33 capsules more than both the parents in
the rest of seven hybrids. It is interesting to note that the production of cap-
sules is more. i.e., 26 to 38 in crosses involving Egyptian and Russian parents.
From the qualitative tests conducted there is mno appreciable difference
between the hybrids and the parents.

The yield data in respect of compact family block and replicated row
tests are presented in Tables Il to IV appended for the years 1958-59 and
1959-60. The yield differences due to the variants were significant for noth
the years for sib analysis and replicated row tests. The yleld differences were
significent for family analysis in one of the years, viz., during 1959-60. In
‘the family analysis, the average of two years results indicate that eight oub
of ten hybrids have given increased yields ranging from 2.4 to 18.0 percent
over TMV. 1, the high yielding female parent. Crosses X 248, X 247 and X
244 have registered 18.0, 16.1 and 15.5 percent increase respectively over strain’
TMYV. 1. In the sib analysis also, 16 of the 21 sibs have given increased vields
ranging from 4.0 io 34.3 percent over TMV. 1. Bibs X 251/3, X 248/1,
X 217:8, X 250/1, X 244/2 and X 244/1 have recorded 81.3, 20.3, 2.3, 25,1,
96.6 and 22.0 per cent incrcase respectively over TMV. 1, the standard. In the
replicated row tests also, all the hybrids except X 243 have given increased
yields vanging from 2.1 to 34.2 percent over TMYV. 1. The increased vield
recorded by bybrids X 247, X 250, X 248 and X 244 over the sundard nce
34.9, 30.3. 27.2 and 13.8 respectively. It is gratifying to note that these
four hybrids have given consictently higher yields over TMV. 1. both in com-

pact family and replicated row trials.

Summary and conclusion.—Ta study the expression of heterosis in castor.
ten crosses were effected hetween strain TMV. 1. with ten high yielding inb eds
during 1955-56, 195657, 1957-58 and 1958-53 monsoon season. Three nlants
representing sibs were used as male parents in each of the ten crosses and all
the 30 bybrids from ten families of crosses were compared with strain TMV. 1.
in cowpact family block trials duoring 1956-57. 1957-58, 1935-33 aud
1959-60 rainfed seacons. The average of two vears results during 1958-59 and
1959-80 reveal that in the family apalysis, all excepting the hybrids involving
Kannur and Raismpet have given increased vield ransing from 2.4 to 18 0
per cent over eontrol. In the sib analysis. 16 out of 921 eih= realgtered increased
yields ranging from 4.0 to 34.3 percent over strain TMV. 1. TIn replicated



21

row tests, 9 hybrids recorded increased
cent over strain TMV. 1. 1t is interesting
X 247, X 248, X 244 and X 250 have co
TMV. 1. in both compact family block an

yields ranging from 2.1 84.2 per
Lo note that the four hybrids, viz.,
nsistently given higher yields than
d replicated row trials.

The results mdicate the possibilities of utilising hybrid vigour. in this
crop for enhancing the yield. Systematic tests for selection of inbreds will
have to be conducted to choose those with high combining ability and to keep
them in a pure condition. The variability with regard to combining ability
within the inbred lines themselves as expressed by the differences in the
yield of the hybrids involving different sibs of the same male parent line -
suggests scope for further selection within them.

Rcffrenca——-

(1) Anubavanarayanan, Production of hybrid castor in UP. Indisn oil
geeds J. 11; 92,

(2) Hybrids boost castor bean yields, Plant Breeding Abstract 549 :
1954.

(3) Hybrids boost castor bean yields to be ready for growers. Plant
Breeding Abstract 2841 : 1954.
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Tasre II.

Yield data—Family Ay, tyasis.

Oross Femals Male peient.
numher, Parent.
(1 @ (3)

X-243 T™MYV. 1 R,C.817—Koilpatti

X-244 - R-C.833—Egypt 4,

X245 . R.C.835—Kanpur.

X248 . R.C-847—Vinukonda.

X247 5 R.C-820—Russisn 13-

X-248 % R.C.825—Russian 22.

X-2490 . R.C.826—Russien 22,

X250 5 R.C.640—Egypt 2-

X351 - R.C.342-—Cuddapsh.

X-262 ” R.C-882—Rajempetd small.

1950-60. 1958-59. Average of fuw

) yoars-
P::;Ma " Acre ﬂercentagg i r;:e ; Percenta; ';cre _ Percentage
e gl TR A TET A
1) 2) (3) (4) (5) (6) n
TMV.] - oo .. 1228 10040 508 1000 869 1000
X 248 .. e - 1353 110°4 640 126°7 997 114-8
X.244 1553 126-5 452 88'8 1008 1356
X.%45 .. e ok 1234 1005 497 977 866 087
X.246 .. .. .. 1337 1089 442 867 890 1024
X.247 .. .. .. 1603 130-5 415 813 1009 1181
X. 48 - P 1461 1190 591 116-1 1026 118-0
X.249 e .. 5 1346 109-6 451 88-6 399 1085
X250 .. .. .. 1348 100-6 507 99°6 953 1192
X.351 o - .- 1373 111-8 579 1138 976 1123
X.252 e .. T 1282 1020 442 86-8 847 975
Standard errer - 797 65 665 is0
Critieal differenes .. 2303 190
Whether significant or
no .. Y .. P=0-05 Yes. No.

Oonclusion : 195960

1 —_

from x-248 847, X 244, X248,

%2561, X243, X349, X260, X246, Xx.252, X+246 TMY

300-0-—4
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Tanzx IIX

Yield datg—Ssh A.Mpyln‘l.

1959-60. 1958-69. Average of two
yeare
Parents Ay A Ay
and Acre Fercentage dcere Percentage Acre Percentage
Hybrids. yield in on yield in an yield in on
. control. b, contyol. 5. eontrol,
(1) (2) )] (4) (5) ® "
1 TMV.1 e o 1,227 100-0 509 100:0 868 160.0
2 X, 243/1* .. . 1,402 114-2 576 113-2 989 114-0
3 X. 243/2 o .o 1,368 1114 722 141-9 1,045 120-4
4 X, 243/3 .. s 1,297 105-2 622 108-0 960 1106
5 X. 244/1 e v 1,526 124-4 582 1028 1,059 1220
8 X, 244/2 wio .. 1,821 148-8 374 64°9 1,008 128.6
7 X. 244/3 oo ss 1,316 107-3 391 66-3 854 98.4
8 X. 245/1 - ¥4 1,261 102-8 409 80-4 836 96.2
9 X. 245/2 .. s 1,211 987 593 116-3 902 1040
10 X. 245{3 .. 3 1,228 101-6 480 96-1 859 990
11 X 24€/1 i - 1,216 1015
12 X. 246/2 . s 1,314 107-t
13 X. 246/3 - .. 1,460 1181
14 X, 247/1 3% g3 1,503 1225 363 71-3 933 107-6
16 X 247(2 o s 1,424 116-1 518 1017 971 1119
16 X 247/3 .. .. 1,878 1530 365 717 1,122 1203
17 X. 248/1 - 53 1,412 1151 833 163.5 1,122 129-3
18 X. 248/2 s e 1,348 1098 569 111.8 859 1105
19 X. 248/3 .o - 1,825 132-4 372 731 999 1151
20 X. 249/1 .. .. 1,376 1121
21 X. 249/2 = a5 1,458 118-9
22 X.248/3 .. .. 1,208 983
83 X. 250/1 T .- 1,659 1362 576 113-2 1,118 128'7
24 X, 250,2 - .. 934 76-1 482 947 708 816
25 X, 250/3 w3 o 1,447 118:¢ 462 907 955 1100
26 X. 251/1 wd .. 1,214 99-0 881 749 798 914
27 X. 251/2 .. .3 1,245 101-6 686 134.8 986 1113
28 X. 251/3 R 1,661 1354 669 131-4 1,165 184:3
20 X, 252/ - .- 1,363 110-9
30 X. 252/% o . 1,357 1074
81 X. 252/3 oy is 1,247 1016
Whether significant or
not v i e Yes. Yos.
: P=005
Standard error .. % 133-2 10°9 845 136
Critical differences .. 3693 30-1 1788 351

* Asin family analysis.
Conclusion 1969-60.

18, 8, 2+, 23,19, 5, 14, 21, 13, 25, 15, 17, 2, 20, 3, 18, 30, 7, 12, 4, 8, 31, 10, 11, 27, 29,

————tiams

1, 26, 9, 22, 26,

1058-569.

17, 3, 27, 28,9, 23, 2,18, 4,5, 15, TMY 1, 10, 34, 25, 8, 36, 19,16, 14, 7, 6

s

g
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Tasre IV,
Yield data—Replicated row tests,
1949-60. 1968-
’_A ' . 958‘ 59. —\Awage of iwo yeare,
cre Percen- Acre Percen- ’Acre P ge
yield tageon . yield tage on yiell e;:mtage
. in b control wn b, consrol.  inlb. control,
- M(V) . g) (3) (4} (3 (®) n
. TMV, 8 100-0 586 100-0
2, X. 243 945 1076 394 563 reai s
3. X. 244 1017 115-8 648 1106 833 1I13-8
4, X, 246 966 110-0 790 1348 878 1190
5. X. 246 1030 11738 464 792 747 1021
6. X. 247 1370 156-1 594 1014 982 1342
7. X. 248 1174 1338 688 117 4 931 127-2
8. X. 249 973 110-9 532 90 8 762 102-8
9. X. 260 1090 124-2 817 1394 954 1303
10, X. 251 954 108-6 826 106-9 790 107°9
11. X. 252 § 1244 141°7 314 536 e 106-4
Whether signifioant yes. yes.
or not P =008
Standard error 5 88'8 78 471~ 81
Critical difference 1987 224 136-8 232

* As in Family analysis.
Conoclusions: 185960,

X 249, X 202, X 248, X 250, X 246, X 244, X 249, X 245, X 251, x 243, TMV. I

1958-59.
X 260, X 245, X 248, X 244, x 261, % 247, TMV. I, X 249, x 246, X 223, X 232,

HYBRID VIGOUR IN CASTOR-~Ricinus communis Linn,
By 8. G. Arvanurar, K. Navakopl aND P. KRISHNASWAMY:
Presented by : Skr M. STEPHEN DORAIRAJ, Assistant in Oslseeds.

No discussion.

(iv) AFFINITY BETWEEN GRAIN AND LEAF CHARACTERS IN
ELEUSI N E sps.

By K. DIVARARAN,

Globular or round giain shape was eonsidered as the only type of Ragi
grain till 1952 when the ocourence reniform (i.e.) kidney shaped .r.in shape
was reported (5). This type has sinco been designate | the Eleusine reniformis
Divak (a). Wide leaf with pudeminance of bant lamina, toppling «nd hori-
zontal coleoptile are some of the other characters agsociated with reniform
Ragi. 'Tho inheritance of toppling has rceently been resorded (3) and in tuis
article the genesics of the leuf and grain character is reported. As E. co'a-
cana has norrow leaf and globular grains and E. reniformie hag wide leaf and
reniform grains the inhectance of the characters could be smultan. ously
puraued.

Materials and method :—E.C. 593 a pur- line sclection of E. coracana and
E.C. 4608 . pure line seloction of E. renif rmis were the' types 1sed for the
study. K. coracana was the female parent. The expression of tke characters
in Fi and segregation in F2 studied. The F1 was back crossed to the double
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recessive parent viz. E. coracanu and segregation in back cross F'2 studied to
confirm the lickage observed between leaf and grain characters. Visual obser.
vation was tound to be sufficient to separate the narrow leaf from the wide
leaf and globular grain from the kidney shaped grain. The association of
bent lamina with the wide leaf also served as a guidance in taking the
obgervation.

The studies w!ich spread o . er six years were initiasted at Millets Breeding
Station, Coimbatore 11 tho year 1953. In 1955 the venue of work was shifted
to the Agrioultural Research Station, Kovilpatti where the investigations
were completed in 1959,

Observations.—The important characters of the parents and F1 are ag

follows.—
TasrLE I—Characters of parents and F1.

Characters.
Selection No. and — A ey Pigment.
apecies. Grain. Leaj,
(1) 2) 3 (C]
1. E.C. 6593 Globular. Lemins, 1
B. coracana. narrow, Groen,
straight.
2, E.C. 46808 Reniform, Lamna,
E. reniformis., wide Purple.
bent.
3. F1 of E. coracansa Reniform, Lamine, Purple,
X reniformis. wide, bent.

The F1 as may be seen resembled the reniform type.

The segrégation for lpaf and grain characters in F2 of K. coracana X
E. reniformis are presented in the following table :—-
TasLe JI—Fcz Segregation in B coracona XE. reniforms and linkage value
between leaf and grain characters.

TABLE.
Selection Total.  Frequency. Wide Wide Nar- Nar- Linka- Proha-
number. reni-  glo- row row ge bilisy.
form. bular. rensd- globu- value.
form. lar.
{1 2) (s v (9 (6 (7) (3) (9
2. C. 4831 1456 Obsgerved 275 40 47 83 20-1 0-G1lb
Exnected 249 83 83 26
Fl. C. 4832 342 Observed 219 30 39 - 51 21-9 0016
Exp -ctod 139 63 63 21
5. C. 4838 346 Ob-erved 221 a 38 56 21-7 0-018
Expected 196 63 v5 22
E. C. 4840 564 Ohserved 358 50 62 94 20:7 €013
Expected 317 106 106 35

The above table shows that wide leaf and reniform grain shaps were
simple monogenic dominants over narrow leaf and globular grain. But
independent assortment for the two factors were not observed. The leaf
and grain character showed a linkage value of 21.2 at 0.15 probability level.

Another observation though not of importance to the subject under
stndy was aleo recorded. The F'1 was normal and fully fertile. In FQ occa-
sicnal sterility was apparent whilst in the F3 it ranged between 80 to 35 per-
cent. This aspect needs to be tackled separately.

Summary and conclusion.—The inheritance and interaction of the charac-
ters of grain shape and leaf width are reported. It was observed that the
eharacters are linked with a linkage value of 20 to 22 percent.
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AFFINITY BETWEEN GRAIN AND LEAF CHARACTER IN
ELEUSINE sps.

By K. DIvARARAN.
PRESENTED BY : SRIMATHI K. SAMATHUVAM.
No remarke.

v) EVALUATION OF SORGHUM TYPES FOR ECONOMIC UTILITY.

By Mgessrs. A. SuBrRAMANIAM, K, MEENAKSHI, K. VENKATARAMAN AND
L. S1vAGNANAM, MILLETS BREEDING STATION, COIMEATORE.

Introduction.—Classification and standardisation are the pre-requisities
for the evaluation of ulidity. At the present time, when there is a vast flew
of liaison between sciertists of different countries, standardised expressian
of values mutually and commonly dealt with, is of immense help in the
correct appraisal of the utility of results. Exchange of plant material
between breeders of the world has now become a regular featurs and conse-
quentialy it has also become increasingly necessary to have a standardised
schedulz of breeding values to evaluate the merits of new types frequently
received fron. several sources. Breeding of plants being directed more towards
the economic ymprovement of erops, the exact utihty of any introuced type
needs be asgessed at the first instance. A detailed study would of course, bring
out ultimate potentialities. But when handling bundreds of types under
pressure of time, it hardly becomes possible to make a detailed study of all che
types handled. A{ the Millet Breedine Station, Coimbatore. where several
hundreds of sorghnm tvpes are maintained, not to speak of the stores of fresh
ones being periodically received, the difficulty of picking out types with the
desired combination. of economic characters, partienlarly at short notice, was
keenly felt. By wav of getting over this difficully, a new method of evalua-
ting and indexing the economic attributes with reference to Sorghum types
was formulsted, the details of which are embodied in this paper:
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Materials and Methods.—In summer 1960, over six hundred types, most
of which Lad recently been received from the United States, were raised at
tlie Millet Breeding Station, Coimbatore. This crop provided the material
for the present study. A schedule of characters of economic value expecled
in a Sorghum crop was drawn up and an ideal combination of such characters
was bestowed a maximum of 100 marks. The total numerical value was
split up among individual characters and further among the degrees of expres-
sion of such characters as shown below -;:—

TaBLE I,
Item number Deogres of expressi Individual Potal
economic quality. murke. marks.
) 2} 3) (©)
I. General acceptanoce .. e .o “ 10 10
YI. Grain yield .. .o .. .. 2000 1b. & over per acre. 30 30
16500-2000 20-30
19001300 10-20
500-1000 5-10
Less than 500 0
III, Straw yield .. - . .. Height over 8 feet, 10 10
6-8-fest. 8
-6 ,, 6
24 ,, 4
. Less than 2 feet. ]
IV. Duration of Maturity & .. 80 days and less 10 10 to
(Beed to seed) . 8 8
20 ,, 7
95 6
100 ,, 8
105 ,. 4
no ,, 3
115 ,, 2
120 ,, 4
V., Quality of grain is ve . . Acceptable colour—=pearly, 15 15
bold round, free from
blotches or tannin,
good starchy taste.
VY. Quality of siraw .. p— . .8weet, juicy, reddish pur- 10 Ao
ple sheath, leafy.
Vi7, Special attributes .. . - . Drought resistonce, striga 10 10
resistance, pcst resis-
tauce, disease re-
sistance, non-lodging,
tilleting and any other
specially noticeable
character.
VIII. Over all value . o . .Eeonomic 5
Academic 3 5 5
Me:e mamtenance 2

“Total .. 100

It may be seen from table I that the attributes of grain and straw gain
a maximum of 85 out of 100 by themselves, since they are the most economic
factors in sorghum breeding. The marks under the heag ** general accep-
tance " were awarded on the basis of ocular appeal and the first impression
that the types gives even on a casual inspection. This was provided because,
the tempo of spread of improved strains largely depends on the farmers’
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first reaction %o an economic type, based on the
sents on the feld.  Sinec the quanbily and guanuty ob grawm anda she duration
of maturity are also included 1 the evaluation, it would be obvicus tlat
the economic assessment can be conducied only at the stage of maturity
The estimailon of grain yield was by eye judgment only, tuhing an a"erafﬂ;
earhead in the population as a leading clue. , e alue *,

‘ In the last item * overall value %
ap economic type was bestowed an additional hve marks while any’ type
which, showec an interesting qualitative character like purpie midrib, yellow
endosperm, ete., was awarded three marks. I'ypes which were of ’neither
economic nor acedemic interest were given two marks only.

general appearance it pre-

The several hundred types evaluated as detailed dbove, consisted of both
foreign and indigenous types, belonging to different sub-species of the genus
sorgham. Improved strains of known economic value were al<o rajsed besides
the types to serve as comparision and these were also evalualed without bias,
strictly conforming to the schedule of assessment.

Results.—As it would be too cumbersome to present the tabulation of
individual scores given to over six hundred types, figures for the types grown
in one representative block alone are furnished (in Table II) by way
of illustrating the evaluations made.

Tasre II..
Evaluation heads and scores in each.
Serial number and types. A N Total
1 I 1 v VvV, VI VII VIII
1. N. K. 800 ot e 5 20 6 8 5 6 2 5 57
2. Texas 610 53 .e 3 17 4 8 4 6 2 [ 49
3. Saraiya, Bihar .. e 4 8 8 8 10 7 2 3 50
4 N. 4 .o .. oF 7 10 9 & 8 8 3 4 53
5. R.8. 301 Y . 3 9 6 7 & 7 2 2 41
6. N. X, 140 i .. 3 9 5 10 ] 7 2 2 43
7. Atlas U. B, A, .. .s 8 8 ] 7 10 8 2 2 48
8. M. 35-1 . 3 7 9 8 5 12 8 2 2 53
9. M. 47-8 8 83 7 11 8 4 14 8 2 3 87
10. G. 1 - . s 7 y 8 3 10 & 2 4 46
11 Honey U.8.A. . . 2 8 5 4 4 9 2 8 35
12. K. 3 .. 3 o 8 8 10 3 10 B 2 4 50
18. N. J. &3 .o & 7 12 7 8 10 8 2 4 56
4. G. 2 %3 5% ¥ 7 10 7 8 10 8 2 4 64
1. E.J. 4. R .s 6 ‘'8 7 6 12 8 2 2 48
16. D. 340 .e 7 15 7 7 12 8 2 5 63
17. N. 1.6 .. 3 . ] (1 8 ] 10 8 2 4 49
18. P.J. 3-R ” 5 10 8 4 12 8 2 4 53
19. N. & 5a “s .o 6 8 lg g lg '81 g : gg
- Kafir . ki 12

3(1) ;I‘fx;s blnck‘ e 6 8 8 5 10 8 2 4 49
22. Co. 18. W 5% 8 18 7 8 10 9 3 5 (i

Discussion.—It may be seen from the data presented that strain Co. 18
acores the maximum number of marks among the types, which is only in
fitness of things, sine= the strain is by far the be.st evolved. at t}}e Ml]let
Breeding Station, Coimbatore. However, what is equally interesting is the
fact that certain other types also have scored good marks, very mnearly
approaching the standard in aggregate. For e_xample, types N. K. 300,
M. 47-3, N.J. 53 and D. 840 have scored within ten marks of the aggregate
of the standard strain. These selections automatically st&ngla.rd for further
direct consideration in regular yield trials for such -economic characters ss
they possess.
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In actual practise, the time taken to evaluate a single type on the field,
according to the schedule presented in this paper is about a couple of minutes
only and can indeed be done more quickly with experience. The only spzcula-
tive item in the cvaluaton is the grain yield, which however can easily be
judged by any experienced sorghum breeder in mental comparison with stand-
ard strains of known vielding capacity. This method of evaluation has proved
to be fairly efficacious, as can be seen from Table 111, where the marks
awarded on the field by eve judgment are compared with the marks due on
the basis of actual recorded vield. The closeness between the two valuation
is too apparent to be stressed, and since the grain yield is the most important
and the only aspect in the schedule that carries the maximum number of
marks, a reasonably correct estimation of that aspect enhances the reliability

of the evaluation.

Tasie III,
Type. Actual yield of Marks to be Marks
grain in lb. per awarded by actually

aere by threshing. schedule. avorded by
eye adjustment

- on the fisdd.

1)) 2) (3 4
N-K. 300 e e e e 2178 30 26
Texas 610 .. v ave .o il 1943 24 26
Sariaye Bihar . . -- 50 726 7 8
N ¢ I 1016 10 11
R.B. 301 .. .. .. .. 871 9 9
N. K 140 .. .. - T 1307 16 15
Atlas o 88 - o .o 871 [ 10
M. 35-1 35 g5 e . 871 9 8
M. 47-3 o % 3 .- s 1162 14 19
G 1 o B3 ms  mE wm 871 9 10
Houey .. ik .. . . 201 8 I3
K. 3.. a - s - e 871 g 8
N. J, 33 .. e .e .e .e 1016 10 10
. 2 .. .. s s P 1016 10 9
B J, 4B .. o0 ee eea. 201 9 8
D. 340 3 - . .e .o 1597 22 20
N. 1-8 v . .. .- .- 581 (] 8
PI. 3R cen e e e .. 436 4 5
N. 5 " is s - . 726 7 9
Toxas Blaock Kafir wce .. . 1,807 18 14
N.3 ve me S as B 436 4 "
Co. 18 e W B 1743 24 25

The main utility of this new inethod of evaluation of sorghvin types, is
the rapidity with which a large number of types can be systematically screened
for further economic work. It is not designed so much to eliminate any of the
conventional routine steps in advancing & promising type, as to provide a better
and precise foundation at the initial appraisal of the type. It is also by no
means contended that the schedule given would suit the sorghum crop grown
in different seasons and countries. Since the desired economic characters and
their degre~ of expression vary between different locations and seasons, the
schedule has to be duly modified for adoption elsewhere or in other seasons.
For example, in the schedule presented in this paper, an increasing score has
been provided for increase in plant height, since the outturn of viant matter
(fodder) is of paramount importance to our country. In an American sorghum
the same factor would be a disadvantage since taller types would crea.t(;
problemns in eombine harvesting.  Furthermore, sorghum fodder ig not
s much valnsble in the United Stater as it is in this eountry. Hence the
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schedule may need to be modified for United Btates, providing greater
marks for shortress of height and longer pedunele since botn factors wou!” e
assels for mechanical barvesting, Similarly the schedmwe (Whick as giveu
i this paper s suited only for summer crop) would nesd modifications under
the heads of gram yield, straw yield and duration of matarity i it 15 co e
used for the mulsuon scasou crop, since the average values for a monscon
season (long duration) crop largely differ from those for the sumroer crop,

“I'he schedule can be applied with best results in the crop raised at the
proger season and in helds o1 at least average ferbity. Lo sueii cases, even
in the absence of a standard strain for comparison, any type thas scores not
less than 60 marks in aggregate can automatically be isolated, as prouising.
11 the crop had been raised out of season or in a field of poor fertility, a corzect.
reading ol the values caunot be obtasned without a standard straln OF KLOWR
economic worth also being included in the crop. In these circumstances,
however poor way be the crop, the individual component types would be ghar-
ing the same agronomic conditions and hence the scores between the glandard
and the types would become comparable however low they wmay be. Such
types as showing proximuby in aggregate scores with the standard can even
then be picked out for regular trials under better 4gronomie conditions.

As 1t hag aiready been pomnted out, every important sorghum growing
territory in the world can have a rated schedule for economuc crop characters,
similar to thie one presented in tlus paper, with due modifications. In
exchange of seed materials between these territories, if a score card is pro-
vided along with each sample, it will suceinctly convey a fund of information,
which sometimes may take long to gather otherwise. For exampie, a score
card of 8~20~7-6-10-9-3-5 accompanying an Indiap sorghwn sanple, would
convey that it is & robustly growing economic type, high yielder in
the range of 2,000 Ib. per acre, about six feet in height, taking 95 days for
maturity, with grain and straw of good quality and also possessing some
special attribute. In every breeding station such score cards can be wmain-
tained for every type and would be highly useful in effecting rapid
selection for specific purposes like complying with .an indent embody-
ing stipulated requirements. For example. if a todder programme m sirghum
is to be instibuted and suitable material is to be selected {ron. the germ plasm
bank, a perusal of the compilation of score cards, particularly with reference
to items 8 and G (fodder attributes) wounid easily show out those types that
may be harnessed for the programme. It may thus be seen that the schedule
of evaluation is in effect and function, not only a rapid screering mediom but
alen a readv 1eference and index. wlere hundreds of types are handled for
study. Cofxsidering the practical utility of this scheduie to the sorghum
breeder, as experienced at the Millet Breeding Station, C'omxbatore, it may
perhaps be mentioned that similar schedule_s, if formmulated in respect of cther
suitable economic crops, may also come in handy.

Summary.~-A highly utilitarian schedule of evaluation of economic charac-
ters in sorghun: has been formulated and discassed. With slizht modifications,
it can be used to assess the economic worth of sorghum types grown in any
part of the world. It is particularly useful in making a preliminary and
rapid screening when a large number of types is to be handed.

Acknowledgment —The authors are grateful to Sri 8. G. Aiyadm:ai,
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up this article,
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(V) EVALUATION OF SORGHUM TYPES FOR
ECONOMIC UTILITY.
By
A. SusRaMantAM, K. MeeEnagsHI, K. VENKATARAMAN aND L. Bivaunawsay,
Presented by Sk Li. SIVAGNANAM,

In the discussion that followed Sri Subramaniam, Assistant in Chemisiry,
wanted to know whether chemical analiysis of straw was done; and the
Professor of Plant Breeding and Genetics said ihat marks were allotted ror
the sugar content of straw.

Sri Seshu Ayyar, Stasistical Assistant, stressed on the importance of fit-
ting a wuitiple vegression cquation in regard to phenotypic values of characters
and a discrinunant function 1n regard to the genotypic values of the characters.
Th> Professor said that in future work these points will be borne in mind.

Sri Y. Nataraj, Agronomist and Asst. Professor of Agronomy said that
personal factor plays in such evaluation work. He also talked of his experience
mn wying to evaluate butter.

8ri V. Gobmmathan, P. G. Student wanted the individual etfects to te
worked out for which the Professor said that the same will be borne in mind
in future siudies.

Sri Narayanan Nayar, Cotton Technologist said that there ave miore effici-
ent and latest methods have been formulated to assess the worth of the types
correctly and quickly.

To a query by Dr. K. Ramakrishnan, Professor of Mycolagv that all this
1s a complicated procedure lor the man in the fisld, Sri Seshu Ayyar replied
thiat the mathematical part is attended to by the Statistician and the breeder
is given a simple formula which he uses instead of the arbitrary system of
weighing ncw being resorted to.

(V) THE EVALUATION OF CROP PLANTS FOR SOTL MOISTURE
STRESS WITH PARTICULAR REFERENCE TO RICE CROP.

K. RaJAGOPALAN, A. SHAMUGASUNDARAM AND A, ABDUL 3AMAD, AGRICUL-
TURAL RESEARCH INSTITUTE, COIMBATORE.

Introduction.—Soil drought, heat and cold are major environments} factors
that adversely affect crop production and resistance to these factors are impor-
tant objectives in the breeding of many field crops. As far as the arid regions
of the trepical countries are concerned soil drought is more 1mportant and the
present discussion will be confined to this aspect in field crops with particolar
reference to rice.

In Madras State, the rainfed crop of rice extending to ahout four
lakhis of acres has to withstand moisture stress at one stage or other of the
erop growth. This crop after seeding in July-August remains dry for a period
of about two months il the fields receive irrigation water. Apart from this,
the crop iz likely to be susceptible to moisture stress at more vulnerable
stages like ear formation. Hence breeding of rice varieties that will with-
stand moisture stress in the early stage as well as late stages of crop
growth is important for this Stdte. With this objective a project witn
partial firancial sssistance of the Indian Council of Agricultural Research
was commenced in 1855 with Coimbatore angd Tirurkuppam as the two
centres of research. ‘
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Review of lterature.~—Ashton (1948) has adequately reviewed the work
on Glie breeding ol crops tor drought resistance and the carious teclinigues
advpied 10 evaluaung lor arougns resiscance. Lhese nvestigations relate
io the direct iuethod of testing in the held or by pot experiments and drought
chambers since, for breeding purposes, many of the morphological and
phystolagical tactors bave been found an unceriain index. )

Studies on varietal resistance to drought and hybridization between varie-
ti2s and specles Lave been reported in wheat, oats and barzly trom the U.5.A.
and U.5.5.K. The F1 hybrids between T'riticum and Agropyron called Agrot-
acums which resembled Agropyron showed resistance to drought and were
lound to su~pend Zrowth at tle Lae Of NIOISTUrE siress LUL Dow billers Were
torued when lhe moisture status was restored. Backerossing the K1 to
wieat yielted pronnsing resistant types. Inheritance ol heat folerance was
found 1o b: intermediatz or partially dominant in the F1 of crosses beiwcen
corn inbred hnes and in bariey more resistant forms were obuatied by ciuss-
g parehts showing coluplemientary drought resstanice as regards stuge ot
growik. In rice, compaiison of heighi of plants under upland and lowland
conditions was considered an indicacon of varietal  drought  resistance.
Certain types of wild rice, Oryza sabiva var. spontanee was round to turive
well in rice fields in years of drought than in normal years.

Phyziological characters such as water requirements, transpnation rates,
hound water cohent, 0 LUl prer~tde W1 gooneiadig seea anu cutl sap and
viscosity have been studied intensively. Osmotic pressure of germinating
seed hias been fonnd to be a valuable basis for selection in breeding work.
Thimanu (1034 fourd D-ruanntol a suitable chemical ir studies to inmit
water uptake 1n plants witlout altecting their  metabolie  acton.” 'The
che-nical composition of plants gets mateuaily modified by mrernal water
deficit an'l lugh level of nitrogen metabolism was obsgerved in piants grown
with deficient coil moictare (Kramer, 1949). Black (1957) lLas alwo pointed
oui that thie nitrate content ol plants is high under condifions of drought.
'he balance of enzyme activity under wilting conditions and viscosity were
also touud associated to drought resistance which could be used as a ineans
of varietal estimate. Levitt (1956) has discussed the various phvsiological
and biochemical characters that are associated with hardiness of crops.

Tn a sludy with two corn varieties, that differed in their reaction to
drougl:t for certain physiological attributes the folIo_Wlng results | were
obtained (Rajagopalan, 1961.) Tllxe percentage germination and survival of
~orn varieties in D-mannitol solution of 18 atmospheres of osmotic pres<ure
during a period of seven days test was found to be a suitable index in distin-
cuishing the drought resistant type from the' susceptible ones.  Growth
rates of plants at 15 percent. 20 percent.and 25 percent moisture levels for a
period of 10 weeks indicated that the resistant variety had superior emergence
and qﬁick rate of growth up to four weeks in 15 perecent and 20 percent
moisture levels. The resistant variety showed less of leaf water content,
inore of dry matter and less of water tequirement. There was 2 gradual
increase in soluable protein nitrogen in the shoot as the moisture stress
increased and the resistant variety showed increased values.

Materials and Methods.—Breeding for drought resistance in rice in
Madras was started in 1947-48 with a programme of tybridization between
wild rice, O. Sativa var. spontaned, whick readily intercross with cultivated
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rices and high yielding rice strains. Eleven progenies of cross betweey
0. sativa and O. perennis isolated by Brinivasan ¢t al  (1941) wery
also ncluced in the study. Tater, hybrids among rainled and semi-dry rie
varieties TKM. 2, BAM. 3 and MTU. 4 and between rainfed \'va,riety and
wild spontanea wers also efiected with the object of isolating resistant types
witi: sesirable grain quality. In oue cross combm&mon' harsnodar, 4
Russian drougii resistant variety formed one of the parents. -

Henee a wide range of materiai was on hand fur screening av the
commencement of the scheme for evolution of drought resistant strains of
paddy, during 1955-56. The programme under the project consisted of testing
these progenies for their reaction to drought in fields under rainfed as well
as restricted irrigations and isolation of superior selections. Collection of
rainfed and semi-dry rices, testing for drought resistance and exloitation
of the promising ones by breeding superior vavieties formed another item of
work. As an adjunct to the breeding programme, investigations on size
and frequency of stomata and root developiment in resistant and susceptible
varieties under field condition were also undertaken.

The material was evalnated for dronght resictance by ordinary field testing,
The crop was subjected to moisture stress by controlled irrigation except at
critical stages such as ear formation and grain setting. Selection of superior
type- was done based on grain yields under moisture stress. Various
altributes like tillers, height, ear length. number of grains and chaff and
weight of 1.000 grains were also taken into eonsideration for sereening
purposes. Testing of the material under wet condition was done to fix tvpes
that perform well under hoth upland and lowland conditions. TRoot develop-
ment was studied bv growing plants in earthen rings buried in field and
examining the plants for tops and root growth at flowering.

Results ond Discussion.—A total collection of 294 varieties crown under
upland conditions in the State has been made and studied. 'Of these the modh
promising, ores are Pisini (TKM. 1), Sembulai (TKM. 2 and Vadansamba
‘ADT. 22) of the north-eastern istricts and Kuruvakalayan (ASD. 4), Urun-
daikar. Arivan and Chitraikar of the southern districts. TKM. 1 stands fore-
most in resistance to drought and it showed remarkable resistance to
Helwinihosporiuni disease which occurred recularly undar dronghty condi-
tion. Quick germination and early start, restricted erowth under moistare
stress are important features in the groawth phase of the resistant strains.
The resistant ivpes are coarse grained, possess dark red rice and iheir clumes
develop into brown colouration on ripening. ;

Twentv-five promisine types were tested for their adaptahility and vield
under upland and lowland conditions for thres ceasons  endine with 1059.80.
The results of 13 varieties flowering in 120 davs (Table 1) showed that ASD.
4 was superior, both under drv and wet conditions while varietv MTT] 1R was
bigh vielding under unland condition onlv. Tn another viel? #ria] with 12
varieties flowering within 130 davs, variety TRM. 1 was ontstanding under
dry condition followed hv Arnnjoth’ and Patrainicini. Both these varietied
resemble the reputed drought resistant strain TEKM. 1. Armninthi, TRM. T
ond ADT. 22 are the promising ones under wet eondifion.

Hrbrid vrogenies from 11 sets of &t ,szes between enitivated and wild rices
have heen ccreened for their vesistance and vielde. The resistant progenies
+ghibited (mick emergence and steadv growth under moistore strese and onick
growth under favonrable conditions. The hybrids tested for vield showed
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positive correlation between F-3 and F-4 yields (Rajagopalan, 1957). Hybrids
mvolving 2, sativa and O. perennis (GEB. 24 X 'T. 260) were oufstanding
while hybrids betwesn 0. Sativa and 0. Spontanea gave varying perforinance
Farly maturing hybrids namely, Co. 13 X T. 129 and Co. 13 X T. 483 gave
eucouraging resuits.  This has indicated that all spontanea forms do not reach
similarly towards drought showing thereby that a thorough testing of the
spontanea parents, both in the field and laboratory conditions would be
necessary befove resorting to hybridization. Hybrids among 1amved and
semidry rices namely TKM. 2, BAM. 3 and MTU. 4 effected with the object
of obtzining progenles show.ng complementary resistance were promising
to the extent of combining the good rice quality of BAM. 3 parent.

Results of studies with 11 progenies of cross GEB. 24 X T. 260 along with
TKM. 1, TEM. 2 and BAM. 8 under dry and wet conditions at the two
centres, Coimbatore and Tirukuppam during 1956-57 to 1959-60 are presented
in table 3. A comparison of the yields under lowland and upland conditions
shows that cultures 8405, 8409, 8417 and 9754 have high vield potential under
the two environments. Hence it is significant that certain hybrids vield welt
both under upland and lowland conditions. These outstanding Lybrids have
been sent for testing in different locations in the districts.

The results of root studies showed that the rainfed variety TKM. 1, wild
gpecies O. loiifolia and O. minute and hybrids 8405 and 9754 have greater
depth of penetration and length of root system than the wet rice GEB. 24 and
0. sativy ver. spontanea (T. 1702), More tillers survived due to the effcient
conducting system in the resistant types and these showed greater root to
shoot ratio. The data obtained from wet land field confirmed the Lereditary
potentiality of the resistant types in having deeper penetration, greater length
and ligher root to shoot ratio.

The stomatal studies revealed no difference in the stomatal size and fre-
quency between the resistant and susceptible types, though some of the
resistant types have smaller sized stomata. But in these cases when the size
was small the number was greater.

The above results show that by continued testing under {ield condition if
is possible 1o isolate superior resistant types from varieties and bhybrids. Test-
_ ing of the material both under purely dry condition and under restricted irriga-
tions appears necessary to isolate progenies that will do well under bad and
good years. But under field observations it is rather difficult to separate the
adverse effect of drought from that of other environmental factors. For this
reason, attempts should be made to measure resistance to these adversities
in the laboratory by various means. Wilting tests by withho'ding water are
uzefnl in these studies. Adequate previous hardening of the plants is esserntial
if ditferentia’ killing is to be obtained. THence snitable devices cvch as
drought chambers wherein plants grown in pots or flats could be subjected to
drought are necessary.

Work done in other countries shows that phvsicochemical factors are more
important than morphological and anatomical factors. Determiration of
osmotic pressure in germinating seeds hv D-mannitol ix reported o he an
sasily repeated test.for screening material in breeding purposes (Dotzenko
and Faus., 1960). Snoar content is an important factor since variation in
nrsmoiic pressure iz partly due to changes in carbohvdrate content (Meveor and
Anderson, 1952). Since water deficit modifies the chemical composition of



36

plants and interferes with protein synthesis, determination of the soluble
protzin nitrogen fraction during hardening and debardening might be useful.
Amino acid content of the soluble protemn is important. Adenive Las leen
found to be associated with drought bardiness in plants. Potasn content s
also unportant siuce it is lound to increase in hardened piants in leal ang
crown Lissues. Content of ascorbic acid and mitochondria mn the cells are
found to be more in hardened material.

Swmmely.~—Breeding of rice varieties resistant to soil Jroughi s iy
progress in Madras State from 1955 in a project partly financed by the Indian
Council of Agriculvural Research.

A total ¢t 294 varieties grown under upland conditions in the State has
been collected and studied for their reacticn to drought under field conditions.
Varieties Uisini (TEKM. 1), Sembalai (TKM. 2), Vadansamba (ADT. 22),
Kuruvakaliyan (ASD. 4), Ariyan, Urundaikar, Clirraikar are promising of
which Pisini is outstanding.

Twenty-fine promising types were tested for adaptabiiity and yield under
upland and lowland conditions during three seasons and the results showed
that ASD. 4. Arunjothy, TKM. 1 and Patraipisini are promising under botkL
conditions.

Screetung of large number of hybrids between wild and cultivated rices for
their resistance and yield under upland conditions showed that Ly brids between
0. satipa and O. perennis are outstanding while that of O. sative and 0.
satipa var. spontanea gave varying results. Hybrids among rainfed ani
semi-diy rices were promising to the extent of coinbining the good rice quality
of one of the parents. Hybrid cultures 8405, 8409, 8417 and 9754 of cross
GEB. 24 = T. 260 showed high yield potential under upland and lowland
conditions.

The results of root studies under dry and wet conditions showed that
TKM. 1, 0. latifolia O. minute and hybrids 8405 and 9754 have greater depth
of penetiaticn, length of roet system and greater root to shoot ratio.

No diiference in stomatal size and frequeney between resistant and
susceptivie types has been observed.

Though i is possible to breed suitable resistani types from varirdies and
hybrids by contiruous testing under upland conditions, a thoroush undor-
standing of this complex problem of drought resistance in rice can bhe made
only by iniuating rescarch in certain phys'ologieal and bincliemical hanues
that take place during hardening and dehardening under soil moisture stress.
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Tasre T.

Yields of varieties (flowering in 120 days) under uplana and lowland conditioms.

(Mean for three years).

Upland (Dry).
- A

Berial number and name of

—~
varieties, Grain yield Percentage

Low land (Wet).
N ——

— -
grain yield FPercentage

per acre on general per acre  on general
inlb mean, in lb mean,
& @ 3) ) ®)
1. A8D. 4 .. = i3 1,187 15700 2,591 205-20
2. PTB., 28 cs - 551 72-90 1,036 85-60
3. MTU. 18 .. - 1,210 160°10 1,275 10460
4. CH. 62 o a5 661 87-30 1,781 14610
5. Kullakar . _— 412 5450 738 60-56
6. Palliyan .- . 810 107-20 1,334 109-50
7. Chakkaraksyama o 782 103-60 715 58-66
8. Navara .o - 842 84-02 1,077 8839
9, Va.ya' karuths erukkan 643 8516 871 71-47
10. Chomala .. - 1,045 138:2¢ 1,105 9085
11. Chenkeerayan .. - 750 99:22 1,117 91-62
12. Monthakunhi e .o 597 7808 957 78-52
13. Lelnakanda .e s 536 70'91 1,334 109-50
Grand mean 756 1,219
Tasre II.
Yielda of varieties (flowering én 130 days) under upland and lowland conditions.
' (Mean for three yoars.)
Upland (Dry). Lowland (Wet).
, A - r A
Serial number and nams of Grain Percentage Grawmn Pereentage
varéeties. yield per on yeeld per on
acre general acre general
in mean. in mean.
. tb.
) @) ) ) )
1 TEM. . 1,870 184-30 2,963 139-20
2 BAM. ; - - v 781. 76-98 2,629 120-70
3 ADT. 29 . .. 1,089 107'%0 3,-;';0 159-30
4 YPeddakonda (hill padd 1,061 104-60 2,049 94-06
5 Daoipaar Cuupeddy) oo 1,280 12610 2,520 11570
8 Rajakayama e i v 944 9308 734 33-70
7 Kappakar e . . 1,187 11660 1,738 79-79
8 Velumbala - ek W 729 71-83 2,288 105:10
9 Arunjothi he % 1,720 169-40 2,872 13180
10 Vellaichoman i o .. 380 3547 2,551 117'10
11 Vangi Samba .. . . 769 75°77 1,385 63-59
12 Pupam Kuruvi kanni .. . 418 419 932 42-79.
Ggand mean e 1,018 2,179
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TasLe 111,

Fields of hybrid cultures from cross GEB. 24 x T. 260 (0. pereninio).

{Under Upland and Lowland conditions).
Tirarkuppam (Mean of three \ears),
—Al

Coimbatore (Mean of four years).
—— 4

e ﬁ : A “
Upland (Dry). Lowland (Wet), Upland (Dry). Lowlund (Wet).
ey PN A e Ay ,..__.__u__“
] s -] s -] —
LA
) 5 & S 5 > g &) % S
- B 3 - 8 > g - 8
£ 8§ = g = o 3 2 = o
g 2 3 .3 5. | JE %
L L C R T R
s £ is £8 =4 8 24& ER I 58
& 3 8 & & & & & & &
m @ (3 TG (6 (N ®) ) (10)
1 8401 799 89-55 2,877 14799 605 92-22 2,160 11816
2 84ud 1,397 156-97 2,136 109-88 703 107°16 2,000 109-41
3 8409 463 52:02 2,383 122:68 735 112:04 2,262 12374
4 8412 1,039 116°74 1,827 9398 589 8979 1,702 9311
5 8417 842 946 1,721 88:53 851 129-72 2,144 12166
] 8439 585 65°73 2,671 132:25 640 97-66 2,211 120-86
i 9729 465 52-70 2;438 12541 527 80.34 2,127 116-35
8 9754 1,217 13674 1,911 983 855 130-34 1,993 109-03
9 9758 1,179 132-47 1,640 84-36 568 86-58 1,714 9376
10 8761 1,168 131-2¢ 1,846 94-96 597 91-0 1,803 9863
11 9776 1,320 148-31 1,816 93:41 603 91-92 1,652 90-57
12 TKM. 1 1,060 1191 1,677 8626 858 130-79 1,704 93-21
13 TEM. 2 433 4865 959 49-33 434 66-16 744 40-07
14 BAM, 3 487 5472 1,410 7253 617 94-05 1,380 7649
Grand mean 890 1,944 656 1,828

THIZ EVALUATION OF CROP PLANTS FOR SOIL MOISTURE
STRESS WITH PARTICULAR REFERENCE TO RICE CROP

By K. RAJAGOPALAN, A, SHANMUGASUNDARAM AND A, ABDUL SAMAD.
Presented by Sr1 K. Rajagoparan, AN AssiSTANT PADDY SPECIALIST,
DrouGHT RESISTANCE SCHEME.

1. Dr. K. Ramakrishnan, Professor of Plant Pathology wanted to know
the meaning of the term ° drought resistance ’ and whether it indicates the
ability of the plant to survive and produce grains under droughty conditions.
He cited that in the case of perennmial rye the plants do not die off because
of the rhizomatous habit. He also wanted to know the technique adopted
in evaluating the material for drought resistance.

The author replied that in the present studies the ability of the plant to
survive and produce grains as well as yield well under droughty conditions
was taken as the criterian for isolation of drought resistant types. Regarding
the terminology of ‘ drought resistance ’, Dr. Lievitt has defined ¢‘ resistance
as the ability to survive the unfavourable external environment '’ while
‘ hardiness is its ability to survive an unfavourable internal environment "
The technique adopted for evaluating the material was ordinary field testing
and the basis for selection was vield under droughty conditions.

2. 8ri C. Balasubramaniam, Agricultural Meteorologist stated that the
Food Production Committee has pointed out the importance of the problem of
drought resistance in crop plants. He suggested that data regarding soil
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moistare and microclimate could be collected in these studies and in addition
to soil drought, aerial drought also should be taken into consideration. kit
also stated that an assessment ot the critical puase of crop growth has tc
be made.

In reply the author stated that the eritical stages consist of the early tiller-
ing phase and the stage of Hower initiauon and grain tormation. Bug it is
the later stage that is more important since the metabolic activity in  the
plant is maximum at that stage. Testing for aerial drought can be effectively
carried out w controlled drought and heat chambers which have, *‘ walk
in” facilities and such chambers are in usz in the U.S.A. in drought and
heat resistance studies. :

3. Dr. D. Daniel Sundararaj, Systematic Botanist and Associate Professor
of Botany stressed the rneed for more intensive work in physiological and
anatomical aspects. He wantsd to know how certain hybrid culsures have
done well under Upland and Lowland conditions whiie usually the varieties
that do well under lowland conditions do mnot yield high under wupland
condition.

The author replied that in the present studies the material was tested
under both Upland and lLowiand conditions in order to determine their res-
ponse to the two differenst environments and to work out the upland lowland
ratio. Plani height and y:eld were recorded and the data preseuted in the
table show that the hybrid cultures 8405, 9754 and 9776 and drought resistant
strain TKM 1 have greater upland lowland ratio in respect of yield. Ience
these varieties are expected to have good performance under lowland as well -
as upland conditions and will be useful in good and bad years.

4, Dr. B. W. X. Ponniah, Associate Dean and Professor of Plant Breed-
ing and Genetics, indicated the association of silica deposition in rools of
Graminae such as Panicum antidotale to their drought resistance. Spodo-
gram technique was suggested as useful in silica determination.

5. 8ri T. Nataraj, Agronomist and Associate Professor of Agronomy,
elicited information regarding the ad -ptability of the drought resistant rice
vurieties under upland conditions existing in Chingleput district as anden
droughty conditions there will be no upward movement of capillary water.

It was replied that among the morphological and physiological attributes
that were studied, development of the root system, namely, depth oi penetra-
tisu and higher root shoot ratio was found to be associated with reference to

drought.
6. Sri Charles Ratnaswamy, Assistant in Millets, pointed out seme of the

structural adaptations for drought’ resistance in Millets, namely, well deve-
loped stele, vascular bundle, hypodermal layer and silicated cells in the leaf

sheath and leaf lamina.

7. Pr. N. R. Bhat, Divector, Central Sugarcane Breeding Iustitute,
Coimbatore, wanted clarification whether all the drought resistant straigs,
species and hybrid progenies possess deeper root system.

Sri K. Rajagopalan replied that from the studies carried out so far it was

f h ted drought resistant strain TKM 1, hybrid culfures 3495
a?dn %;5:2?&6 f:i%i] species ‘0. minute snd O. latifolia showed greater roai

development. The study is being continued.
399 2—8
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8. Sri Ramanujam, Assistant in Cotton, referred to the method of evalua;.
ing for drought resistance i pine varieties by studywig the chlorophyy
stability index.

9. Sri Samuel, Assistant Agricultural Chemist, wanted to know whethe
there is any difference among the difierent drought resistant varieties in thejr
content of reseive calboiiyurale maieral,

It was replied that this aspect has not been studied so far.

(vil) STUDIES IN GREEN LEAVES—III BUFFERING EFFECT OF
GREEN LEAVES IN SOLLS.
By K. S. SHEITY AND S. VARADARAJAN.
(Chemistry Seclion, Agricultural College and Research Institute, Coimbatore.)

Introduction.—The application of green leaves to soils is an age-old prac-
tice and the benehicial enecis conierred by them are neither doubsed nor dis-
puved. 1t is well known that the usefulness of plant materials applied to tke
soil depends on thewr nitrogen and carbon contents. Therefore the enhance-
ment ol ylelds of crops due to green-leaf manuring is a multiple function per-
formed by the green matter, namely, (1) that aue to the physico-cherrical
effect on the sou; and (2) that duae to biological efiect and the release of plant
nutrients in an availabie form. The extent to which green leaves would
alter the soil reaction was attracting the attention of the authors, since the
sap of the difierent green leaves has different hydrogen-ion concentration.
The publication of results of experiments conducted by the workers of the
Nationai Botanical Gardens, Lucknow, gave an added impetus to these studies
indicated below.

The Liucknow workers have reported that they had successfully reclaimed
usar lands with the common wasteland weed, Argemone mexicana. In the
studies undertaken by the authors it was sought to find out if the plant mate-
rials added in the form of any particular plant leaves had any buffering effect
on the soil reaction and if so which of the leaves would be most suitable for
use as soll amendment.

Experimental results.—For the investigation five different green leaves
were collected and the following aspects were studied. The leaves were : (1)
Seshania speciosa: (2) Gliricidia maculata; (3) Tamarindus indica; (4) Arge-
mone mexicana; (5) Pongamia glabra :—

(1) Dctermination of the pH of the crushed fresh leapes.—For assess-
mg the hydrogen-ion concentration of the fresh green leaves, 10g. samples
of leaves were crushed with 5g. washed sand and 50 ml. of distilled water in
a porcelain mortar. This was extracted with a further quantity of distilled
water and the entire volume made up to 300 ml. The results are given in
Table 1. From the table it will be seen that the pH of the different greep
leaves varies from 3:2 in the case of Tamarind to 7-2 in the case of Glyricidia.
Thus the pH of green leaf materials is from strong'y acid to slightly alkaline
range.

The extent to which the original pH of the different green leaf extracts
gets altered when treated with dilute acid and alkali was found. The results
are presented in Tables TI and IIT. Tt is seen that there is change in the cose
of the extracts of all the green leaves except Tamarind. In the case of
Argemone mexicana leaf the change is the lowest.
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The above inference led to the idea of the probable butlering capacity
of the leaf-extracts and In order to determine the inherent potency of the
extracta to withstand the addition of diflerent quant ties of acid and aikali Ltha
leal extracts were treated with different amounts of acids and alkalies and the
pH determined. The results are presented in Table 1V and the suronary
of results in Table V. The amount of acid required to alter the pH by 0°2 in
the case of Sesbania was 2-5 ml. N/100 H, 80, while 1t was 15 mi. in the
cass of Pungam. The leaves which reacted better were Argemone mexicana
and Tamarind. In the case of Argemone mexicana the amount of N /100 acid
required was 15 ml. and in the case of Tamarind 30 wl. Similarly with
N/100 alkali, Argemone extract required only 4-0 ml. to change pH by
0-2 units which Tamarind required about 25 ml. to alter its pH to that degree.
Thus it is apparent that Tamarind leat has a comparauvely better buffering
eflect than any other green leaf and, of the leaves studied, Argemcne mexi-
cana can be considzred a close second.

‘When green leaves are allowed to undergo fermentation the changes
that result in the pH at different periods are given in Table VI. The pH
of all the green leaves at start was on the acidic range and within seven days
Argemone reached the neutral point. All other plants reached the alkaline
range within a raonth excepting the Tamarind. FEven after sixty days of
fermentation Tamarind leaves gave a pH in the acid region (5-8). Thus it
seems that Tamarind leaves contain more of organic and mineral substances
inherently acidic.

(2) Green leaves and removal of soil alkalinity.—The next series of
experiments conducted were to test the capacity of the different green leaves
to counter the alkalinity of soil and the period to which they were capable
of retaining the altered hydrogen-ion reaction of the soil. This faculty of the
respective green leaves would be a verv useful factor in the choice of green
leaves- for the reclamat’on of alkalinity, permanently or as a temporary
measure for tLe duration of crop growth.

To 100 gm. of soil sammvles of known alkalinity 5 gm. of crushed green
leaves were added and the pH estimated at different intervals. The results
are presented in Table VII.

The soil reaction at the start was pH 80 which in the conrse of 60 days
got reduced to 7-9 when water was added. This is probably due tn th
decomposition of the soil organic maiter and the activity of micro-organiem
producing carbonic acid. In the case of green leaf treatments the pH of the
soil got reduced considerably with lowest value around 6-4 in the case of
Tamarind and Sesbania, while Argemone gave a pH of 6-8 to the same soil.
The pH recorded during definite intervals showed a steady increase in all
the treatments but yet Tamarind maintained the lowest value.

Discussion.—Experiments to compare different forms of green manures,
as well as to find out the optimum quentity of green manure to be applied
were conducted at several places in the countrv.  The largest number of
experiments with green manures was conducted at the sgveral Agricultural
Rewearch Statione in the Madras State. The general findings are that green
manure 1 as efficient as ammonium sulphate, and that about 6.090 ra 8,000
lh. of leaves per acre appear to be the optimum quaptity ang that differert
green manures when compared on equal nitrogen basis .gave more or less the
same response with a few exceptions. A few trials were also carried out a$



42

several places on reclamation of alkaline soils by green manure. The trig,
af Mettumarndur in the Kattalai High Level Channel area to reclaim i
typically alkaline soils, daincha was used as an adjunct with gypsum upg
sulphur, because daincha is able to withstand slight .alka.hmty. But 20 frig)
was done on the use of green manure alone for aweliorating the alkaline cop.
dition of soils. In the trials carried out at Nagercoil for three years (1932
85) different leaves, which are sour, were tried at 4,000 lb. per acre to verify
the validity of the claim made by farmers of the area that sour leaves reclaip
alkaline soils. Of the six different leaves tried, leaves of nelli (Phyllanthyg
emblica} were most effective in neutralizing the alkali followed oy hamaring,
The trials carried out at the research stations of Mysore (Irwin Canal Famy
and Babbur) showed that all the leaves were effective generally. However,
sunnhemp at Babbur and lantana and tirucally at Irwin Canal Farm wers
the best. It was generally found that there was a fall in pH after treatment
with green manure in all cases. Daniel and Karunakar (1950) found that the
pH of green manured plots was slightly higher than the unmanured control
plois. The difference in pH between the green manure treated plots them-
selves was not pronounced. But the variations in pH value with time was
found to be much greater than that obtained with even such drastic treat-
wments as incorporation of organic and or inorganic manures in the soil
medinm. They averred that the growth of the rice plant caused the changes
in the reaction of the medium on which it grew. They themselves expressed
the view that unfortunately there were no fallow plots with treatments from
which comparisons could be made in regard to variations in pH in cropped
and fallow soil. Kelly (1923) showed that pH changed very little during one
year period. T.ater studies by Karunakar et al (1950), the drainage water
analysed for pH showed verv little difference in the different rounds of ana-
lysis done. There was no difference between the plots receiving 5,000 1b. of
green manvre and uncropped and those receiving the same dose bul with &
erop of paddy. There was also not much difference due to application of
double dose of green manure (10,000 1b.).

Bo far no detailed study seems to have been made in regard to the buffer-
ing capacity of green leaves when applied to an alkaline soil. The present
investigation in the laboratory revealed that some of the leaves have definite
buffering capacity when applied to the soil. When tamarind leaf was
applied at a low level to a soil of pH 8-0 it was able to maintain the soil
around a favourable pH for a longer period than the other leaves compared..
In case considerable quantities of tamarind leaves are applied it mav be poss-
ble that the effect may be felt for a longer period. The point referred to by
Bethi et al (1952) that sour leaves are popularlv used to reclaim alkaline ssils
and that nelli and tamarind leaves are generally used seems to have support
in these investigations. Besides the tamarind, the claims made for Arge
mone by workers elsewhere seems to be due to factors other than their buffer-
ing effect. It mav be pointed out here that the mineral matter content of
Argemone is considerable and over 40 percent of the ash material is com-
posed of calecium. Further work is warranted to find the mechanism of recla-
mation brought abouf by green leaves.

Summary and conclusions.—(1) Studies were carried out with different
sreen leaves as to their buffering capacity in presence of ac’d and alkali. 1
was fonnd that tamarind leaf is able to withstand a greater amount of 1cit
and alkali withouf much change in the pH followed by Argemone mexicahs
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(@) Of the different leaves applied to an alkaline soil, they all brought

the pH to the acidic side but the effect i
o o thoy st leaf.e ect was only for s short time compared to

(8) The studies reveal that inherenit

) ‘ y sour leaves have better effect on
alka;h(tias and further work is needed to appreciate their usefulness in this
regard.
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Glossary.

Daincha—Sesbania aculeata.
Sesbania—=Seshania speciosa.
Pungam—Pongamia glabra.
Tamarind—Tamarindus indica.
Argemone—Argemone mexicana.

Tasre L
pH of green leaf extract.

Name of the leaf. pH value,
1 Sesbania - s i 6 6-8—6°8
2 (lyricidia .. o wie .o .- - T-0—T'8
3 Tamarind .. e wes .. - 3.1—3-3
4 Argemone rexicana . . .e 56—6-3
5 Pungam .. T s NS 6-3—8-8
€ Water i - vy .. e 6.6—6'8
TaprE II.
pH values of the green leaf exiracts treated with acid and alkali.
pH values.
r M
Name of the leaf (75 ccs. only). Original’ N/100 H280, N[100 EOH
pH Ay, Ay
5 ml. 10 ml. 5 ml. 10 ml.
1 Sesbania .. .e .s .o 83 b4 4.9 68 74
2 Glyricidia .= - "es e+ e T4 65 57 79 8.2
3 Tamarind . “ o, 5 31 — No change. —_ -
4 Agemonh mexicana s vid 58 56 56 62 66
64 &8 58 &8 78

& Pungath I oy’
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Tanra III.

The fluctuation in pH value of the green leaf extract ireated with acid and alkals.

Name of the leaf.

1 Sesbania .. .
2 Glyricidia .
8 Tamarind .
4 Argemone mexicans

§ Pungam .. .

Name of tho leaf.

(1)
1 Segbania
2 Glysicidia
3 Tama.ind -
4 Argemone mezxicana
5 Pungam % -
6 Water - e
1 Sesbania .. W
2 Glyricidia
8 Tanarind
4 Argemone mexicens
5 Pu gam o o5
8 Water .. .
1 Sesbanin ..
2 Glyricidia ..
3 Tumaind
4 Argemone meXicans
5 Papgm .. oo
6 Water 5 -
1 Soebania IR —
2 Gly jcinia .. .o
8 Tamarind .. ..
4 Argemo @ mexicans
& Pungam wi Sim
6 Water = .n

.=

e

.o

e

e
s

*y

Change in pH
-,

L -
N/100 HzSO, N/100 KOH
PRISEEARE — e
5 ml, 10 mL & ml 10 mL.
o 0-9 14 0-5 1-1
- 09 1-7 05 08
. No change
_— 02 ¢-3 04 0-8
. 96 11 0-4 0-9
Tasre IV,
Buffering effect of the green leaves,
pH
r -
N/100 H280{
Ori- 05 10 Y5 20 2:5 30
ginal  ml. ml. ml, ml. ml. ml,
pH
(2) 3) 4) (5) (6) (7 (8)
64 64 64 63 63 . 62 61
70 70 69 69 89 68 8-7
32 32 32 32 32 32 32
56 56 56 56 56 58 56
. 64 64 63 62 6:2 61 61
. 67 . 42 . 38 “n 36
PH
o Ae N
35 40 50 100 200 300
m}. ml. ml mi. ml, mal,
9 {10) (11 (12) (13) (14)
35 81 60 .. .. . .
- 65 65 64 3% .o o
32 32 32 32 31 3.0
b6 55 55 58 53 5.1
61 61 60 i . ..
e - 34 31 2'8 2.6
N/100 KOH
s L N
—
‘06 10 15 20 25 30
ml. ml, ml. ml. ml] ml
. 64 65 65 66 - .. 67
. 71 71 73 .. I .
. 32 32 32 32 32 32
; &6 57 57T 57 57 57
- 64 65 65 65 65 66
. 92 .. 97 2
N/100 KOH
—~ A —— ey
35 40 50 100 200 390
ml. . ml & ml, ml, ml.
. . 89 70 . . .
O A S P
‘e - 3 C 22 82 - .
i 87 58 59 P 33 . ,Sf
o . 67 68 73 o o
. S 02 105 1043

To produce 0 2 unit change A.rgemone required 15 ml- N/100 HaSO¢

Tamarind required25 ml, /109 KOH
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TasLe V.

The quantity of acid and alkali required to change the pH b

Name of the green leaf.

: 1)

1 Sesbania 5% -
2 (lyricidia y 5
8 Tamarind .d .. .
4 Argemone mexicans .. 5
6 Pungam . .

TaBLe V1.

y 02 of the leaf extracts.

N{!100 acid to N[100 Alkali to
ehange the pH change the pH
by-—0-2. by—0-2.

ml, ml.
2) 3)
25 2-8
25 15
300 25-0
150 40
20 30

The pH of the green leaves during decomposition in distilled water.

pH at different intervals
Name of the leaf. —~ A =Y
4 days 7 days 15days 30days 45days 60 days
(1) ® (3) (4) (5) (6 (7)
1 Besbania .. s + 4.9 52 6-7 81 83 84
2 Glyricidia v 49 48 66 72 7-6 78
3 Tamarind .. . 3-2 33 36 4-8 56 58
4 Argemone mexicana 62 7-0 78 s 82 85
5 Pungam 54 61 7-2 78 80 32
Tarir VIL
Decomposition of green leaves and soil pgy.
pH at different periodes
T'reatment. ~— A —
4days 7 daye 15days 30days 45days 60 days
(1) @) (3) (4 (5) (6) (7)
1 Sesbania = o . 64 67 72 785 7-8 9-
2 QGlyricidia .. _— - 85 67 72 74 7-6 78
3 Tamarind .. % - 6-4 64 71 73 73 75
4 Argemone mexicana 5 68 7-0 73 76 76 797
5 Pungam . . W 6.6 70 72 73 T4 76
6 Soil (Untreated) .. o 80 80 7-9 79 7-9 9

STUDIES IN GREEN LEAF III.
BUFFERING EFFECT OF GREEN LEAVES IN 80ILS.

By K. S. SHEETTY AND S. VARADARAJAN.

PresENTED by SRI S. VARADARAJAN.

Sri T. Rajagopala Iyengar, Compost Development Officer wanted to know
if any systematic studies on the organic acids liberated during the decomposi-
tion of green leaves were made. He also pointed out that the optimum pH

for phosphate solubility
have buffering effects.
and manurial effects.

is between 6.5 and 7.5 and at that pH the phosphates
He further stated that green manures have physical

Dr. Nijahvan suggested that tamarind seeds improved soil structure and

also were useful as food material.



46

Sri Palasubramania Mudaliat wanted i¢: know whether the tests wera
made under field conditions. He also suggested that the studies might be
concentrated on the Argemone mexicana, since the usefulness of the weed
would be a decisive factor to control its spread.

Sri Vasudeva Menon desired to know why the pH values were different in
the ditlerent tables.

*Sri Ramakrishnan wished to know whether the different organic acids
produced by the Argemone plant during its growth were identified. He was
of the opinion that the organic acids released during the growth of the plant.
might bring down the pH and thus influence the soil condisions in the rhizos-
phere region for good-crop growth.

Sri T. Nataraj wanted to know whether the experiments were carried out
under irrigated or swampy conditions.

Sri D. M. Samuel said that the presence of saponins might have great
effect on the structure of the soils.

Sri Varadarajan-replying to the queries raised during the discussion said
that nobody doubted or disputed the manurial value of green leaves. 1t was
only in regard to their buffering effect in soils that these studies were
directed. Ile added, that the production of various organic acids during the
decomposition of organic matter was well-known. Along with the production
of organic acids, carbgnic acid was also produced, all of which were useful
in reducing alkaline rearsion. He agreed that phospbates had buffering
effects but for the pho:vhates to be soluble the pH had to be brought to about
neutral region and that was possible by the imiuvediate buffering effect of
green leaves. ‘

He added that these tests were made in the Iéboratory and under swampy
conditions. The different values found in the different tables were due to
the different samples. He said a range of pH of the leaves has been given in
Table I. i

He concluded that the entire study has indicated that green leaves have
buffering effect for shotter or longer periods depending “upon the nature of the
leaves and that sour leaves seem to have such effects against alkaline soils for
a longer period. He said that {urther study is warranted to throw more light
on the usefulness of green leaves in this regard, namely, to keep out the
alkaline reaction of a soil for a considerable period during a crop growth.

(viii) The influence of paddy husk, saw dust and tamarind seed powder on
some physical properties of soil and on erop growth

By MEssrs. S. KanNaN aND C. N. VENKATARAMAN.

Introduction.—The use of synthetic soil conditioners like Krilium, and
Aerotil, is of recent origin. These have been found to assist in soil aggregate
formation, water retention, water percolation and scil aeration, as well as in
the reclamation of saline and alkaline lands (Hedrick and Mowry, 1952;
Allison, 1952; Martin and Jones, 1954). The crop growth in conditioner
freated soil has also been found to be improved (Hedrick and Mowry, 1952).
These soil conditioners however, have not become quite popular, even in
western countries, presumbaly because of the prohibitive cost of these mate-

rials.
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Several organie compounds, organic refuse and wastes- from agricultural
products, containing many of the compounds like polyuronoides and polysac-
charides, have been tiied for thewr sou conditionig  properses by many
workers.  Boil aggregation and impiovement of soil structure were found to
be brought about by the application of clarion extract (spent ‘liquor from the
product.onr of woou puip), (Alderter wnd bharp, 1405), wood pulp and wood
wagments (Lung, 1999), and mesquie gum (Martin and Aldrich, 1Y55,.
Hven bark fibre obtained from popular trees, were found to imcrease moisture
holding capacily of light soil, by Fogg (1954). Hoon et al (1955) have 8Ly -
gested thai the tamarind seed powder, winch could be available abundac:
can ve utilized as sou conditioner, by suitably processing the product. The
experilent described herein was conducted to examine the soi conditioning
properties of paddy husk, saw dust, and tamarind-seed powder, and also the
efect on the growth of crop grown in such treated soils.

Bixperimental —The experiment designed to (nd out the emects of paddy
husk, saw dust, and tamarind seed powder at 3 levels, viz., 24 percent, 5
per cent and 10 per cent by weight of the soil, was first conducted nsing red
soil, and was taken up later, using black soil, nn similar lines.

Besides control, two more ireatments with synthetic soil conditioners,
namely, Krilium and Aerotil, at 0-1 pereent in each case, were also included,
in order to have a comparative study. 'Lhere were altogether twelve treat-
ments, and, two sets in each treatment were run simyitaneously. Three
kilograms of soil were placed in each pot representing attf‘patment, and the
calculated quantity of the materals ai the rates menwoi'gy above, was inti-
matey mixed with the soil. The soil was then wetbed\v {th about 500 ml.
of water, periodically, at fortmightly intervals.

The aggregate analysis was done after about 80 days of application, using
about 200 gms. of air dry soil samples, following the dry sieving method, and
the data are presented in the grap The soil reaction was determined with
a Beckman pH meter. The rate of percolation, water holding capacity, and
volume of expansion were estimated and expressed on moisture free basis,

vide Table 1.

At the end of the experiment, the pots were utilized for growing ragi seed-
lings, in order to study the effect of the different treatments on crop growth.
For this purpose, seedlings about 20 days old, were transplanted in both the
sets of pots, 5 plants in each. Cattle-manure at 100 gms. per pot, was applied
in one set of pots, before the transplantation of ragi seedlmgs, as a basal
dressing, while the other set did not receive any basal dressing. The relative
growth performance of ragi, due to different treatments, can be observed in

Fig. 1.

Results—~Soil reaction.—The pH of the red soil receiving no treatment,
is little higher than the neutral range. ‘thile the Krilium and Aerotil have
not brought about much change, there is a considerable reduqtlon in gll the
rest of the treatments. Mazimum reduction has resulted following apphcat_ion
of tamarind seed powder at 10 per cent level. Among the 3 dosages, viz.,
2} per cent, 5 per cent, and 10 per cent, In eaph kind of trcatment, the larger
the dosage, the greater the reduction in pH, in general. T:he prmgmg down
of the pH from 7-9 to 65, by tamarind-seed powder application at 10 per-
cent level, is quite striking. The effects on black soil by any of the treat-
ments are on more or less similar trend, though not to the same degree.

809-2—17
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Rate of percolation.—This was studied in red soil. XKnilum and Aergij}
nave Leen lound to considerably increase the petcolalion capacily of sl
Paday husk aud saw dusu @b Lue doses lried, are less edective than hrihygg
and Aeroiid, thHougll the eilects are uch better suan i control.  In thege
ireatmnents, there is not much of variation resulting from the 3 dosages in
eicll. The cicot of taiwatnd sced puwder Ul PeLGOIAHON Tdbe IS tilereshing,
At 2} percent dose, the rate of perco.ation is lugh. At 5 percent, this is
almost Y3 times as effective as 24 percent. At the maximum dose of 1g
per cent, the rate of percolation does mot increase and is almost tle same ag
at 2% percent dose.

FVolume of erpansion.—Xrilium is found to cause the maxinum
expansion in volume following addition of water, in the red soil. Tamarind
seed powder at 2§ percent rate, is nearly as effective as Kirilium in this regacd,
while tne higher tne dosages, the less the degree of volume of expansion
At 10 percent rate, it is not effective at all. The volue of expansion in
the case of paddy Lusk, is even less than the control.  This is particularly
true in the case of paddy husk and saw dust at 10 percent levels. Im black
soil, Krilium and tamarind seed powder at 10 percent dose, caase the
largest volume expansion. The effects of paddy husk and saw dust af all
the 3 levels and tamarind seed powder at 2L percent and 5 percent do rot
seem to bring about large change in this respect.

Waler heldin pacity.—In red soil, paddy husk and saw dust at 10
per cent levels, @ tamarind seed powder at 5 percens level, are found to
increase the watejd’ bolding capacity more or less to the same extent while
the largest increasd. s seen in tamarind seed powder application at 10 per
cent., All the other tieatments are almost ineffective in increasing the water
holding capacity. In black soil, the water holding capacity is markedly
increased by paddy busk and saw dust at 5 percent and 10 percent doses,
and by tamarind seed powder at all thg levels.

Aggreqation.—The effects of the 8 indigenous materials, on aggregation
in red soil, are snperior to the control, and even to the synthetic soil condis
tioners Kritiwe and Aerotil. at the doses tried, particularly, on aggregate sizes
greater than 2 mm. The tamarind seed powder treatinents at 5 percent snd
10 per cont levels, are seen to give maximum aggregation. While this is
equally so in black soil, their superiority over the untreated soil is not 9
great as in the case of red soii.

Crop growth.—In the crop growth in the treated soils, the effects of
tamarind seed powder at all the 8 doses, are quite marked. This is specially
so, at 10 percent application. The basal dressing with cattle manure is
found to improve the crop growth, to a large extent. Thus, the plants in
soils which did not receive cattle manure, were stunted and poor. The ear-
head and grain formation were also poor, in contrast to the plants receiving
basal dressing, in general.

Discussion.—The soil is a heterogenous complex system made up of
solid, liquid and gaseous material. To make a soil fertile, the. solid phase
must contain sufficient nutrients that can”be released to the plants. The
ability of the soil to produce crops however, is dependent not only apon the
proper supply of these nutrients, but! algo upon such air and water relations
as will make possible the most efficient usage of available nutrients by plant.
'1‘_he agricultural importance of a good soil structure on which depends th
alr and water relationship of a soil, therefore, needs no emphasis.



49

1t is observed that hy the addition of some of the organic waste materials
like paddy husk, saw dust and tamarind seed powder, some of the physical
properties like soyl reaction, rate of percolation, water holding capacity, und
volunie of expansion, have all been favourably influenced to varymng degrees
i red soil and black soil, which were experimented upon. ST

In red soil, tamarind seed power at 2} per cent, 5 per cent and 10 per
cent, are seen to bring about considerable reduction in pH ; the Ligher the
dosage, the greater the reduction in pH. The organic acids which are present
n tawnaring seed in abundance, may perhaps be respons.ble for the reduction
in so1l pH. In regard to the rate of percolation, the higher dosage of tamar.nd
seed powder does not proportionately increase it, tliereby indicating that
appiication of higher dosages as at 5 and 10 percent, not beneficial for
better seration of soil.

Application of as large doses of paddy husk and saw dust as 10 per cent,
ars no doubt capable of increasing water holding capacity of both red and
black soils; but more or less similar increases are obtained using tamarind
seed powder at 21 percent and 5 percent rates. 1t is also noted on aggre-
gate analysis by dry seiving, that tamarind seed powder at 5 and 10 per cent
give the maximum aggregation, and 1s superior to paddy bhusk and saw
dust, although the latter two materials are also found to be better than
control. :

From the results of aggregate analysis, it is observegl ,that the effects of
the various materials used, on the soil aggregation, sfe §ess pronounced in
black soil than In red soil. The presence of greater a nts of clay. in the
black soil used, may perhaps be responsible for tha «vgor aggregation, ‘n
general. Baver (1935), while studying the effects of Jorganic matter on
aggregation of soil, obtained a very high correlationbetween organic matter
and aggregation in soils containing less than 25 percent clay.

In respect of crop growth, maximum growth of ragi is observed in soils
treated with tamarmd seed powder. It is interesting to note that application
of organic matter like cattle manure has enhanced thz effects of all the treat-
ments, in general. Tt is quite possible that given optimum physical con-
ditlons in a soil, nutrients from applied manure become avalable to the
plants; to a greater extent.

The use of saw dust has not been found to be much beneficial in both
black and red soils, and the crop growth in soils receiving these treatments,
was not appreciab'e. Even a poor growth of plants in soils treated with saw
dust has been recorded by Lunt (1955) and is explained to be the result of
temporary nitrogen deficiency, caused by saw dust.

Conclusions.—The applications of paddy husk, saw dust aqd tamarind
seed powder at 2% percent, 5 percent and 10 percent levels, in red and
blaci soils, are seen to bring about considerable improvement on some of the
phvsical properties of soil. There is amnle scope for their being used as
substitutes for- synihetic soil conditioner like Is'r»h.um and Aer.ohl, which
are very costly. The beneficial effects of these: indigenous materials, are not
however so marked in black soil,-as in red soil.

Telter crop growth can be obtained wx_fhen basal dressing of cattle manure
is given to the soil previously treated with these materials.

The tamarind seed powder is found to be the beit of the three materials,
tried. Application of tamarind seed powder at 21 percent level will he
much ugeful, when taken up on a ﬁelc'! scale. The: duration of the effective~
nesa of these materials, is however, yet to be examined.
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Tasre 1,

der, on soil rats of

percolaiton, water holding capacity and woiume of ez, ansion in red and black cods
as compared with those Kritium and Aerotil.

Freatment.

-
‘ontrol
Knhum 01 per
gont.
Aeratil 01 per
cent,
Paddy busk 2}

ger cent.
Paduy husk &
per eeut.
Paddy husk 10
per cent.

Saw dust 2§ per
cent,

Saw dust 5 per
rent.

Saw dust 10 per

cent.

Tamarind  seed
powder 24 per
cent.

Tama ind  seed
puwder O per
cent

& maripd ered

p> wder 10 per
et .,

Soil reuction. Rate of Vilume of expansion. Water holding
—h ey perooiG- A ~ capacdy as per cent,
Bed Hlack ton in Red Blaekx ro————re——
2011, . 804, Red s0il. soid 80il Red Bblack

: ml, percent  per cent s0il, aotl.
per hour.

(2) (3 (4) (5) (6) (1) ®)
Ty 81 87 599 21°468 6377 60-0%
7-98 79 660 11-66 33-64 55°13 63 32
800 Ty 50 7:50 23-87 55029 6047
785 78 200 243 21-72 5566 57-93
T4 77 200 453 19-96 55.67 72:81
70 > 163 202 24-12 7469 79°94
785 79 288 8-00 21-51 6230 66-79
b -78 278- 605 20067 67-08 79-31
14 78 308 243 26407 7550 79-08
73 T4 347 1045 24:34 62:47 72:06
68 74 858 815 27-99 7743 8476
[ 2] T 284 563 3470 8§2:15 82°89
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SOIL AGGREGATION FOLLOWING DIFFERENT TREATMENTS.

ReD soiL

BLACK SOIL
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12

’.‘].‘EEAMNTE.

1. Control.

2, Krilium 0°1%

3. Aerotil 0-1%

4.
5,
6.

7
8.
9

10.

12,

Paddy husk 2%
: &
Do. 5%
Do. 10%

. Saw dust 249%

Do. 3%
Do. 10%
Tamarind seeod
P P s
Do, 10%,
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RAGI CROP RESPONSE IN DIFFERENT TREATMENTS

PLATE (4)

Details of treatments—

Plate (a) No Basal dressing.
. Control ;
Krilium 0'19%
Aerotil 0°1%
Paddy husk 239
» 5%

6. W5 109
Saw dust 2§%

B wm - 5%

9. ” 109

10, Tamarind seed powder 249,
11. . 5%
12. " 109%

s @

-1



50 (o)

RAGI CROP RESPONSE IN DIFFERENT TREATMENTS
PLATE (B)

Details of treatments—
Plate (b) with a basal dressing of cattle manure 100 grm/pot.
1, Control ;
2, Krilium 0°1%
3. Aerotil 0°19,
4. Paddy husk 2§9%

5. » 5%
6. - 10%
7, Saw dust 219,
8, A 5%

9, » 10%

10, Tamarind seed powder 24%
1L % 59
12 “ 10%
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INFLUENCE OF PADDY HUSK, SAW DUST AND TAMARIND
SEED POWDER ON SOME PROPERTIES OF RED AND BLACK
S80I AND ON CROP GROWTH.

By 8. KanNan aND C. N. VENKATARAMAN.
Presented by : 8. Kannaw.

Sri K Vasudeva Mex_lon. Assistant Chemist, wanted 1o kuow whether
the application of tarmarind geed powder would be economical in view of the
great, demand for the same nowadays.

The suggestion was that it would be advantageons to report to this appli-
cations wherever it is cheaply obtained.

8r1 8. Venkatachalam, Assistant Soil Chemist, wanted to know she mode
of action of the synthetic soil conditivners in soil aggregation.

He was informed that the polymer compound has molecules of long
structure and these are capable of forming ° bridges’' between two aoil
particles.

Sri C. Balasubramaniam, Meteorologist, remarked that field trial of these
substances would bring out possibly favourable results even in the case of
black soil.

The experiment was confined only to pot culture tddy.

(ix) STUDIES ON CUMBU (PENNISETUM Tzﬁ’HOIDES) RUST.

By C. V. Govinpaswamy, K. RAMAKRISHNAN AND K. SAMBASIVAN.

« Plant Pathology Section, Agricultural College and Research
Institute, Coimbatore.)

Introduction.—The rust disease on cumbu (Pennisetum typhoides Stapf),
caused by the fungus Puccinia penniseti Zimm. is quit common through-
out Madras State. Ramakrishnan and Sundaram (1956) observed that wost
of the varieties of this crop grown at the Millets Breeding Station, Coimbatore
were more or less susceptible to this disease, the intensity of infection rang-
ing from 5—100 (according to Cobb’s seale). The cultivators’ crop in che
State is also aflected by this disease, very often in a severe form, but it is
generally ignored by them. as there is a general impression that the dissase
does not materially affect the yield. No data, however, is available on the
correlation between rust intensity and yield. It was therefore considered
decirable to ascertain whether there was any appreciable loss in yield due to
infection by this rust and whether such losses could be averted by fungicidal
spraying. With this objective, a field experiment was laid out at the Millats
Dreeding Station, Coimbatore, for three seasons during the years 1957-59
and the results obtained are reported in this paper.

Materials and methods.—The variety of cumbu used in the experiments
was Co. 3., a rust susceptible variety of this crop. During 1957 the
crop was raised under rainfed conditions while in the other two years it was
irrigated. The experimental trzatments were randomised and replicated.
The fungicides Dithane Z-78 (Zinc ethylene bis dithiocarbanate} was used in
the fungicidal spraying at a concentration of 0-15 percent. It was expected
that by adjusting the frequency of sprayings a graduated series of infevtion
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grades could be obtained. These grades could then l‘)e compared and corre.
lated wita the yields of the respecnv‘e treatments. The ~number of spruy.
ings given varied irom J to 11, tle first spraying given 45 days after sowiag
and ine subsequent sprayings ab six day intervals.

Observations on the prevalence or intensity of rust infection were recorded
just prior to each spraying and the final intection count was taken at the
time of barvess. Xor recording infection counts 100 random piants were
examined under each treatmeni. In each plant hve random leaves wepe
examined and the intensity of leaf intection seéored according to the inodi-
fied Cobb’s Scale (Chester, 1950). The intensity of ieaf infection in each
treatnrent was commputed by adding the category values assigned to each
grade and the total intensity per weatment was obtained. During 1957 the
intensity of leaf infection was not recorded but the percentage of rusted
plants per treatment.

Results 1957.—During the 1957 season sowings were done on 18th Octo-
ber 1957. The fungicidal treatments were started when the crop was ahout
45 days old. The crop received one to five sprayings according to the treat-
ment. Where the sprayings were repeated this was done at six-day intervals.
Obscivations on the prevalence of rust in each of the treatments were made
prior to each spraying and also at the close of the experiment. The grain
yield in each of thd txieatment.s was also recorded. The results are presenied
in Table I.

Tasrx 1.

Percentage prevalence of rust and grain yield in 1957,

T'rea'ments—Number Disease prevalence percent,

of spraye. = b - -

Rep. 1 II ETIX v Mean.
(1) ) (3) (4) (5) (6)
One T ow .. 86-9 87-8 90.7 86.1 87.9
Two - . .. 78.6 82.8 90.2 844 84-0
Three .. - .. 737 884 897 909 858
Four s s e 9.9 847 86.8 89-8 853
Five P o iy 79.6 889 87.5 73.9 82+4
Control .. z T 774 864 89.4 89-0 856.8

Grain yisld in oz.

[ A hd

I In I Iv Meun.
(7 (8 (9) (10) (11)
One e w5 s 195 225 153 11-3 172
Ywo o - . 20-3 222 18.2 207 204
Three .. i .. 213 26'8 17.8 22.8 22-2
Four - bs s 145 30.3 24-0 27.0 239
Five .. .. s 213 27-0 24.5 270 250
Conteol .. .- 135 16-8 190 155 162

Disease incidence : Z test not eatiafiad-
Yield differences : 7 test satisfied S.E. 1'70; C-D- 498
@onslusions 5 4 3 2 1 G
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The results indicated that there was o significant! difference in

tage prevalence of rust infection between treatments. The yield diﬁl?fmen-
petween treatments were, however, statistically significant yUn dogmer:'ces
pnpation 1t was observed that there were coundef&ble dltfer«—nces .'el' b‘t(i‘?’
:ntensity of intection (plant infection) between the diflerent U:‘E’a‘ll)el;; ‘IZ
the succeeding two years therefore, the experiment was modiﬁe;dL by increas
g the number.ot sprays and also by recording the intensity of infect‘io;l 1n
esch treatment instead of percentage prevalence. i

1958.—During the 1958 season the crop was raised under irrigated con-
litions and the sowing was done on 30th May 1958, The t'reatmetx;ts ranged
from no spraying to 11 sprayings in some of the treatments so as to othin
a sufficient number of differing grades of infection. The inlensity of
mlecticﬁ and the grain yield were recorded. These are furnished in
Table 11.

Tasre II1.

Intensity of leaf infecticn (category'values) and groin yield
during 1958.

Numler of spraye. Intensity of leaf infection.
—— ‘ A S

Rep. T I I Iv Mean.

KD (2) (3) 4) 6] (6)
One . o is 434 486 458, 450 456-3
Two s - s 443 449 446 461 449-8
Three .. . . 484 367 £l 422 4185
Four . . ha 368 305 349 360 s45is
Five o o 33 367 253 443 392 363-8

Six o g iz 284 269 334 385 318
Sever .. wie .y 94 149 234 301 1945
Bight .. .. .. 5 153 30 42 75.0
Nine .o .. §% 35 42 62 54 48-3
Ten wi o 5% 37 33 25 27 30'5
Eleven .. s is 27 11 21 25 210
Control .. . . 386 479 452 492 4520

Grain yield in oz.
-~ ng k.

I I 11X v Mean-
(7) f8) 9 (10) 1€3))]
- 21.8 150 2]+ 196
o 28 24.0 25.0 185 21.3
Three .. .. .. 22 203 168 19.3 222
Fror .. .. .. 205 236 21-5 22-0 219
Five v v .. 19:0 88-0 21-5 294 22.3
Six o T T 930 7.5 235 20-0 23.5
Secesi o 235 30-5 27.5 18:0 24.9
Fight T o N 250 22.0 24-0 23 0 24:3
Nine o e : 938.5 32°0 14.5 22.3 23-1
Ten o = 0 258 245 99:5 20.6 233
Bleven |~ . 63 265 22.0 195 236

Control .. .. .. 230 22:8 14.5 180 19

Yield differances : Z test not satisfied.
DiFfape — differences 1 7 test gatigﬁld; 8E. 311; C.D. 88:27

Conclusions :
T, TTe 7 s o0l
o—



1t is clear from the table that there was considerable variation’ in the
mtensity of leaf infection between the treatments. There was, however ng
étahstic?dl; significant difference between unsprayed control and  plotw
receiving up to three sprays. Beyond this disease 1ntensity steadily decimed
up ta s:x sprayings. From the sixth to the seventh there was a sudden drop;
thereafter the disease intensity did not significantly fall, the differences
petween 8th, 9th, 10th and 11th sprayings being not statistically significant.

‘I'he vield differences between treatments were not statistically significant.
However a clear trend of increasing yield with increase in number sprays
was observed. The mean yield in plots receiving seven sprays was about
24 per cant higher than. in plots receiving no 3prays.

1959.—During the 1959 season the experiment was repeated on the saume
lines as in 1958. The results are set out in Table ILL.

Tasre XY,

Intansity of leaf infection (category values) and grain yieds during 1958,
Intennity of infection.

Wb of EERv: 1 o ur v v Meon, |
w (% (3 (4) ) ®
One .. . .. es 488 492 479 452 459 g
TWO .. oo e e 480 421 439 420 431 438+2
Three ve e 440 461 411 420 419 4302
FOUE.. .2 ee  an 284 385 269 334 400 8344
Tive .. .. e e 103 135 120 114 121 1184
Bix .. e ee es 40 52 o1 45 59 514
Seven i e - 35 £ 54 41 45 43¢
Kicht . 36 o 51 50 49 452
Win®.. oo or e 35 31 49 53 36 Ty
Tert .o ae ee e 39 28 39 48 39 408
Eleven v .. .. 30 24 21 25 30 265
Control .. -« -~ 300 500 800 500 500 560

Grain, yleld in osx.

I II i v v Mean.

(8 9 (10) (1h (12) (13)
Ons .. .. e e 90 105 100 100 100 09
TWO 2 en ee e 93 70 11-3 11-0 110 29
Three ce e 80 78 6-0 120 195 107
Four e s s 93 {51 115 180 145 10°9
Five .. . . .. 11-0 95 115 116 20-0 127
Six .. o .. . 85 11-0 170 1656 150 134
SBoven.. .. - .- i5'8 10°0° 15 135 180 13°8
Eight L 130 ¢ 17-5 10°0 155 134
Nine .. .« - v 90 95 80 15°0 225 129
Ten .. .. .. . 150 12:0 13-0 12:0 100 154
Eleven - .- e 80 16-0 85 150 ° 150 129
Control .. . 4% 9.0 80 60 16'8 110 9.8

Yield differences: Z test nok satisfied.
Dinease intensity difference: 27 test sntisfisd’; 8.5, 100174 O.D, 5838
Conclusions :

R —

12 1 23 45 6 7 8 9 10 11
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Tae results in 1959 are similar to those of the 1958 experimens. 7The
dizease wtensity was significantly reduced by four sprayings ard over. Six
sprayings, howevel', appeared to be optimum, as over this there was na sigmi-
ticant seduction in disease intensity. The yield differences though not
varyulg signficantly between treatments, still showed a clear tendency tc
mcredse With increasing number of sprays up to six sprayings. 1n this
experiment also the plots recerving the optimum number of sprays showed
an increase in yield of 40 percent over unsprayed control.

Discussion.—No information is available on the extent of loss in yiela
caused by rust incidence on cumbu. The spraying or dusting method allows
ibe production of graded degrees of disease intemsity by varying the rate,
time, irequency and concentration of fungicide appheation (Chester, 1946).
The value of this method has also been emphasised by Yarwood (1945) in
the study of copper sulphate as an eradcant spray for powdery mildews.
In the present experiments a graduated series of infection grades have been
successtully obtained by varying the frequency of sprays. The results showed
a clear trend of reduction in disease intensity with increasing number of
sprayings. The optimum number of sprayings required to obtain a significant
reduction in disease intensity from unsprayed controls varied according to the
season and the severity of infection. While in 1958 this was seven sprayings
in 1959 six sprayings were required.

Yield differences did not reach the level of stafistical significance exeept
during 1957. However, the trend of increase in yield when' the disease inten-
sity was reduced by sprayings was quite clear during fhe 1958 and 1959
seasons. The six times sprayed plots showed an increase of 25—40 percent.
in yield over unspraved control. A great deal of work has been done on the
assessment of losses caused by rusts on wheat. Mains (1927, 1930)
reported increaszed yield in wheat by dusting with sulphur to control leaf
rust of intensity 70—100 percent. The increases ranged from 10.9 to 24.3
per cent. Broadfoot (1931) reported that yiell of wheat was raised by
27 per cent when dusted with sulphur to conirol stem rust. There are
numerous other instances of leaf rust conmtrol and consequent increase in
yield of wheat quoted by Chester (1946).

The present experiments on cumbu rust indicated a clear trend of reduced
yields with increase in intensity of rust infection. In Madras State Cumbu
is grown over an area of 1:3 million acres (Rajabhooshanam, 1958). Taking
200 1b. as the average acre yield of cumbu'and at a conservative estimate
20 per cent loss in yield due to rust infection a to’gal annual loss of about
60,000 tons of grain worth about Rs. 2.1 crores (grain v?,lued at Rs. 350.00
per ton) may be estimated. This loss _in yield cannot obviously be avertgd. by
spraymg economically in a largely rainfed crop like cumbu. Fungicidal
control is not considered economical even in a more paying crop like wheat.
The exper'ments however, point to the necessity of evolving rust resistant
varieties of cumbyu so that this heavy potential loss may be averted.

Summary.—An experiment conducted for three seasons indicated tpat
graded intensities of cumbu rust infection could be obtained by varying
frequency of sprayings of Dithane Z 78. According to the severity of infection
and the season 4 to 6 sprays were required to get a sxgml_icant reduction in
rust intensity from unsprayed control. . {ﬂthoug_h yield differences betw:een
unsprayed control plots and plots receiving optimum number of sprayinge.
were not siatically singification, a trened of increasing yields with decreasing
rust intensities was noticed.

899-2—8
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STUDIES ON CUMBU RUST.

Bx C. V. GovixnpaswaMy, K. RAMARRISHNAN AND K, SAMBASIVAN.
Presented by Sri C. V. GoviNDAsWAMY, Lecturer in Mycology.

Dr. Bhat, Director, Sugarcane Breeding Institute, who presided over thbe
proceedings wanted to know whether the threshold value has been deter-
mined. He also stated that when there is a fall in infection one would
expect rise in yield but there is reduced yield with higher number of spray-
ings. It may perhaps be due to the toxic effect of the fungicide and this
may be taken into consideration in the discussion.

The author replied that in 1958 marked reduction in disease intensity was
obtained with seven sprayings while in 1959 it was with five sprayings. The
threshold value musy lie in between these wwo limits depending upon the
severity of the disease. Regarding toxicity, this fungicide is not known te
be toxic to plants. Further the results of grain yield during 1958 and 1959
are not statistically significant and the slight differences in yield between’
treatments at higher levels of sprayings are not real differences. '

Sri C. Balasubramania Mudaliar, Agricultural Meteorologist stated that
during 1957 the experiment was conducted on a rainfed crop and the results
of grain yield were statistically significant while the results of experiment
conducted under irrigated conditions during 1958 and 1959 were not statisti-
caily significant. This has to be considered because the effect of soil
moisture on the disease incidence and grain yield has to be studied carefully.
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The author replied that so far as this disease iz concerned both dry and
irrigated crops are equally susceptible and 100 percent infection couid be
obtained under. favonrable environmental conditions for the disease.
Dr. K. Ramakrishnan added that in the case of wheat rust, although the

dizease occurs both on dry ang irrigated crops, the effect of disease is more
keenly felt in a dry crop

8ri Ibrahim All, Plant Protection Officer, Central Pool, Tiruchirappalli,

wanted to know whether these findings have any practical application and
also whether the economics of spraying has been worked out.

The author replied that the object of this study was to ascertain whether
this disease causes any loss in grain yield and also to develop a techn'que of
obtaining differing grades of disease intensity so that the yields could be
correlated with disease intensity. These have been achieved in the investi-
gation. 'We have ourselves suggested that spraying is not a practical pro-

position and therefore the need for breeding rust resistant varieties has been
emphasised.

8ri N. V. Sundaram, Pathologist, PIRRCOM, Coimbatore, stated
that in the life cycle of the rust, it takes about 10 days to produce uredo-
sorl. The infection takes place at the t'me of flowering, The erop is of
90 days duration and spraying are given at 10 days intervals. It is Dot
knuwn how 11 spraying could be given. It is really surprising how there
could be so much infection in spite of several sprayings.

The author replird that uredospores are capable of immediate germmation
aind under favourable env'ronmenta] factors of temperature, relative humidity,
cte., i% Is possible for the fungus to produce uredosori mach earlier than
10 days. The first spraying was given as soon as the disease was observed
on the crop and this was found to be about 40 davs after sowing. Suhse-
quent sprayings were given af six days intervals. The infection was markediy
low with six sprayings and above a comnparison with disease intensity at
lower levels of sprayings. TIn severe epidemics there will be a continuous
release of uredospores and it is almost imnossible under field corditions t
cover the entire leaf surface of all the plants with the fungicide. Negligihle
or low intensity of leaf infection.is therefore inevitable irrespective of the
number of sprayings given.

Dr. Daniel Sundararaj, Systematic Botanist and Aswciat.e Professor_ of
Botany, wanted to know the effect of water in the spray fluid on the yield
in the case of dry crop.

The author replied that the ,eﬁ’ect of water pregent in the spray fluid on
the crop is negligible and is generally ignored.

Sri Ambikacharan wanted to know whether the toxic effect of the fungi-
cide hag been taken. into consideration.

) eplied that this f\mr.zicide—Dif:hane' Z.78 has not be:en fouxgd
to }';[(;h;o;‘ilctht%r ;ns plant and in fact i has given increased vields in certain
craps like turmeric, potato, ete., besides giving effective control of the
disease:
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(X) THE CONTROL OF EARLY SHOOT BORER, CHILOTRAE4
INFUSCATELLA S. ON SUGARCANE USING INSECTICIDES.

By T. VEENRATARAMAN (Central Sugarcane Kesearch Station, Cuddaiore
NI

Introduction—Among the various insect pests that attack and cause
dainage to the Sugarcane crop the early shoot borer, Chilotraea nfus-
catelle S. 15 a serious pest througour Madras State being active  fropy
April-May until July-August., The borer larvae enter the young plants wnd
their fillers from the sides by making several hoies in the young stalk ang
bore upwards and downwards. Thus the central leaf sheath is cut off and the
connection from the main plant is severed. So, the central shoot dries wup,
creating what is known as the ‘ Dead-heart . The dead-heart iz greyish
white in colour and being completely severed from the parent plant, can
be easily pulled out, thereby leaving behind a well defined cavity. The base
of the dead heart is completely rotten and evinces an offensive odour. The
attack is also noticed into the internodes of the well formed canes, but tie
intestation ceases as the crop grows and later becomes almost insignificant.

The pest causes oufright mortality to the voung plants causing gaps in the
field in the case of early attacks. When the attack is after the tiller forma-
tion stage, the stdol is made bushy and grassy where the shoot do not form
millable canes as the shoots are killed as and when they emerge. Due to gaps
and poor population the yield is affected.

Several attempts have been made to control the menace caused by this
major pest m recent years inIndia and abroad. Esperiments on control with
culinral methods, mechanical means, insecticides and natural enemies were
conducted and some gave encouraging results. But the pest could not be
completely eradicated from the cane areas. For controlling this pest an
insecticidal trial was laid at the Central Sugarcane Research Station, Cudda-
lore, using insecticides in the early period of the crop and the results are
presented in this paper.

Previous work done.—Rahman (1942} has established that the same larva
enters in more than one sLoot and kills them causing geveral deadhearts.
Parthasarathy (1958) has proved that the standard of growth is poor in
attacked clumps and the loss depends more on.the time of occurrence of pest
in the field. In 194849 and 1949-50 it was found in Madras that partial
earthing up was better in controlling the pest. In 1955 at Anakkapalle, the
infestation was found to be less in deep trench system of planting than in
bed system. Two light earthings one by the end of May and another by
middle of June followed by the final earthing during rains were highly
beneficial to prevent the shoot borer from damaging the voung crop under
Northern Indian couditions, as reported hy Gupta (1945). Cane trash
mulching, in order to mitigate the summer drought in between cane rows lias
been found to control the pest, hy Parthasarathy (1959Y Tn Madras. Basheer
{1954) recorded D.D.T. 0.25 percent spray to be better in controlling the
pest. Ramachandrachari (1959) has recorded that D.D.T. 0.32 percent
sprav at 4th, 6th and 9th weeks of age of cron. cives an effective ~ontral.
Hiddiqi (1959) has observed that pure Gammga B.H.C. of Lindane qualify at
a dose of 1 Ib. per acre gave almost contrdl of early shoot borer in addition
to checking the attack of Termites.
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Materials and methods.—A randomised replicated trial was laid out with
four replications with the veriety, Co. 449, a variety which genearlly records
eompuratasively high incidence of early shoot borer. The planting was tahea
up by end of March in each year so that the germination and eariy stage
of the crop will coincide with the peak period of attack by the pest. The
follow'ng insecticides were tried with the strength indicated to test thein
efficacy in the control of early shoot border. 1. D.D.T. 0.25 percent, 2.
B.H.C. 0.5 percent, 3. Kndrin 0.1 percent, 4. Folidol 0.05 percent, 5.
Aldrin 0.1 percent, 6. Dieldrin 0.1 percent, 7. Ryania 0.5 percent, 8.
Mechanical Control (Spike thrust inethod), 9. B.H.C. 20 percent E.O. at
5.1b./acre, soil application at planting and 10. Control (No treatment).

Three sprays at tri-weekly intervals, commencing from the early signs of
the pest (dead-heart) were given, regulating the guantity of spray material
used at 40 to 60 gallons per acre according to the age of the crop. In the
treatment mechanical control no chemical spray was given, but the dead-
hearts were pulled out and the cavity spike thrusted. In the treatment
B.H.C. 20 percent E.C. at 5 Ib. per acte no spray was given but the
chemical was mixed with 100 gallons of water per acre poured with a gard-
ner's can, on the setts in furrows at planting, and then the setts were planted.

Except the chemical treatments, all plots were given the same cultural and
manurial operations.

Tt each plot two rows of 50 links each, in the middle, were marked out
and observations recorded. Counts of the infested and healthy shoots were
made in all the plots before and after 21 days of each spray and the percent-
age of incidence assessed.

Results and discussion.—The germination count was recorded in the trial
at 1he age of 5th week and tabulated below.

Average
Serial Treatments. Qermination
number. percent.
m &) ' 3)
1 D.D.T. 0-35 percent e . ‘e o - 463
2 B. H. C. 05 percent .. . s - - 430
3 Fndrin 0+1 percent . ey s . .o 445
4  Foldol 0-05 percent .. . . . g% 434
5 Aldrin 0'1 percent . o . se . 4108
¢  Dieldrin 0'1 percent .. as . i .. 44°2
1 Rysnia 05 percent o .- . . . 460
8 Gamma B.H.C, EC. .. - . - - 535
9 Control e . - s .. su - 424

Note.—The treatments 1 to 7.and 9 are practically the control as they
have Ono;c received any chemical treatment before the germination count 1s
taken.

¢7* test satisfied. Significant ast‘ %-s(}-gé '
C. D. 540

B,I, 7' s- o’ 41 2' 9'_?:
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The plots treated with the chemical Gamma B.H.C. 20 percent E.C,
b Ib./acre at the time of planting on the setts in furrows have recoraed
bigber gervination percent which is statistically signincant and saperior
over others. Tle other piots which are practically the control (No treatment)
as they have not received any chemical treatment before the germination
count Is taken are on par with one another and inferior to the above chemical
treared plots. David (1959) bas recorded that the chemical (xamma B.I.C.
iz effectrve in Increasing germination. In the above trinl the germination
is eubanced by about 15 percent to 31 percent in the treated plots over
conirol proving tie wzuperiority of the chemical in enhanewng germination
capacity in caneg

The incidence of early shoot borer was recorded in all the plots and the
efficacy of the chemicals arrived at. The data are furnished in the following
table.

Parceniags incidence of eirly shoot borer—
i Percantage incidence of

Serial Treaiments early shoot bover.
number. P A —
1958, 1959, 1960,
) (2) (3) (4) (5)
1 D.D. T. 025 percent .. - .- 178 422 344
2 B. H. C. 05 percent s 1] i 99 39:6 486
3 Endrin 01 peréent a5 .o = 57 397 135
4 Folidsl U-03 1 ercenb s o .. 407 47-6 38-2
5 Altrin (1 percent .- . .- 329 540 22-8
8 Diel irin 0'1 percent . v = 410 41-3 313
4 Ryania 05 parcent - - _— 27-8 28-8 438
8 Me ‘hanical Control .. .. .. 203 45 2 *N I
[+ Gamma B.H.Z., E.C.. i 5 e *N I 257 177
10 Corntrol (No treatment) .. - - 461 458 593

*N.JI.=Not included.

Statistical Analysis :—
1958 <7’ test satisfied. P=0-05 8. E. 2+3,C. D. ¢8.

1960 ‘%’ test satisfied P=0.01 S.E. 10-27, C.D. 28-75.

It is seen from tLe above data that the treatments, Endrin, 0.1 per-
cent spray and Gamma B.H.C. 20 percent (T..C.) 5 lb./acre soil app.ication
are effective in controlling the early shoot borer as they have recorded signi-
ficantly lesser incidence consecutively over other chemicals and no treatment.
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The incidence is reduced to ab
sprayed plots and 43
plots over the control.

out 33 percent to 87 percent in the Endrin
percent to 69 percent in the Gamma B.H.C. treated

David (1959) has observed that the incidence of early shoot borer is
controlled by the soil applications of 5 Ib. B.H.C, per acre. Siddigi {1959)
has recorded that the application of Gamma B.H.C. at 0.75 b. actual per
acre sprayed over setts in furrowe at the time of planticg considerably reduces
shoot borer incidence in the germinating ctop. The trials conducted in the
Sugarcane Insect Pests Scheme in Madras State for the year 1958-59 showed
that Endrin 0.1 percent spray has recorded the least infestation in all the
experiments and it is comparatively superior to all other chemicil in the
control of early shoot borer.

Cost of treatment per acre—

Chemical. Quardity. Labour. Total eoet.
1 Endrin .. . 24 oz.
(for three sprayings) 8men at Re. [.
6 Boys at Re. 0'50 nP. Rs. 18
2 Gamma B.H.C. .. { Galion 1 man at Re. 1. Bs. 43

The total cost of treatment works out to Rs. 18 for Endrin and Rs. 48 for
Gamma B.H.C.

Summary and conclusion.—A randomised replicated trial was laid out
with four replications using the variety Co. 449, to find out the efficacy of the
different insecticides in controlling early shoot borer. '[he crop was planted
during the end of March in each year, so that the early stage of the crop will
coincide with the peak period of pest activity.

Several chemicals including Endrin 0.1 percent was given as spray thrice
at tri-weekly intervals commercing from the early signs of the pest and
Gamma B.H.C. 20 percent E.C. 5 1b. of chemical per acre applied at plant-
ing on setts in furrows.  The incidence was recorded in the middle two rows
of 50 links each in all plots before and after 21 days of each spray and per-
centage of incidence assessed.

The following conclusions are adjudged :—

(1) The chemical Gamma B.H.C. 20 percent E.C. 5 Ib. per acre is
found {o be effective in increasing the germination in sugarcane.

9) The chemical Endrin 0.1 percent spray thdice at tri—week}y inter-
vals (co)mmencing from early signs of pest mc1dencg and Gamma 'B.H.C. 20
percent I.C. 5lb./acre applied at the time of planting on sefts in furrows
are effective in controlling the early shoot borer attack.

(8) The total cost of treatment works out to Rs. 18 for Endrin and
Rs. 43 for Gamma B.H.C.

(4) Considering the cost the chemical Endrin is found to be more suit-
able for controlling the pest.
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' THE CONTROL OF EARLY SHOOT BORER.
Chilotrea infuscatella, S.
ON SUGARCANE USING INSECTICIDES.
By T. VENEATARAMAN
(Central Sugarcane Research Station, Cuddalore N.T.)
Presented by : Sri V. M. KALYANARAMAN, Assistant in Entomology.
Sri M. V. Javaraman, Assistant in Mefeorology wanted the reason for the
variations in the percentage of infestation from year to year and also the

explanation for the treated plots recording more incidence than control in
the 1¢59 year experiment.

It was exvlained that the variation in the percentage of infestation from
year to year may be due to various factors such as soil, climatic sonditions, ete.,
prevalent during the years. Regarding the treated plots showing more’ inci-
dence than control, it was explained that similar findings have been recorded
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in some of the experiments conducted at Coimbatore against the early shoot
borer and al.cio ke experments conducted ar Pugalur for the control of the
top borer. Perbaps the natural cneinies are killed in the treated plots allowing
the pest 1o be active unchecked by the natural enemies.

2. Sri K. A. Seshu Ayyar, Statistical Assistant said that it will be worth-
while to have a corresponding yield data given from year to year to hnow the
extent of relation between the percentage of infestation and the vield. I
was replied that as this pest alfeets the crop during the early stage of the crop
it may not be correct to correlate the yield with the perccmageoof ini'estation,
as this crop is subject to attack by other vests during the growing stage. ’

Sri K. A. Seshu Ayyar furher suggested that it will be useful it the intluencs
of weather factors is correlated with the incidence of the early shoot borer.
It was replied that this study is being done at Coimbatore and the statistical
findings of 13 years data have indicated thut high day temperature and low
to moderate humidity are conducive for the multiplication of this borer. The
data for the last 18 years have been furnished fo the Statistical Assistant for
analysis. The above fundamental aspect of study will be continued at Cudda-

lore when the Sugarcane Insect Pests Scheme is shifted to Cuddalore by 1st
April 1961,

(xi) STUDIES ON BREAKING THE DORMANCY IN THE
SPREADING VARIETY OF GROUNDNTUT.

By 8. GOPALAKRISENAN AND A. N. VENEATES WARAN.

Introduction.—The problem of seed dormancy 1n groundnut assumes two
differeny aspects in relation to the variety. Two distuies vareties of grommd-
nui differentiated by their habit of growth, viz., the spieading and the bunch,
are in cultivation in the Madras State. The seeds of the spreading variety
have a dormant period of 2 to 2} months in contrast to the bunch variety
whick germinates in the field itself on receipt of a few showers at the harvest
stage. (John, C. M. et al, 1948). Dormancy in the spreading variety mani-
fests itself as a great problem in the main groundnut growing tracts of the
Madras State. 111§ ciop has a duration of 4§ moaths and is grown, both
during the main 1a-n1-fed season between June and December aud the irrgated
season between February and August. The seeds from the rainfed crop are
used for sowing the succeeding irrigated crop. Under normal seasonal condi-
tions, the interval between the narvest of the rainfed croo and the sowmg
of the summer crop is just sufficient to complete the rest period of the
spreading variety. But, in years when the sowing of the rainfed crop is
delayed due to late receipt of rains, the interval between the two crops will
be too short for the seeds to overcome the dormaney with the result that such
seeds when sown for the irrigated crop, give poor germination and stand, with
consequent reduction in vield. The need thus arises for finding out a means
of redﬁcing the period of dormancy in the spreading variety. Stqdles on this
problem were taken up to select the best out of a series of treatments for
breaking dormancy in the spreading variety.

Review of literature.—Temperature ftreatments and treatments wi@h
hormonal chemicals were perhaps the only methods adopted in the past in
overcoming dormancy in groundnut. Full (1937) found that storage at a low
fomperntufe of 3°C increased the dormancy period, w'hllg storage at fempera-
tures of 20° to 40° C shortened dormancy. RBeattie et al (1_932\ observed
greater germination in unshelled, stored groundnut seeds than in shelled and

809-2—9



stored seeds. Seeds stored at low temperatures have been reported to maintajy,
viability for a tairly long period. (Fons et af, 1949), Shibuya (1938) reporteg
thas mdo'e acetic acid in lanolin (L to 1U) hastened germination when appijyg
to the scratched testa of the seeds. Work done in the past at the oll seeds
laboratory »t Coimbatore indicated the usefulness of 0.7 per cent solution of
ethylene chlorhydrin and the water extract of the non-dormant bunch variety
used as pre-soaking treatments in inducing good germination of the spreading
variety seeds.

Material and methods.—Three experiments using temperature treatments
and one experiment using extract of 'MV. 2 groundnut were conducted to
overcome dormancy in the soreading varieties TMV. 1 and TMV. 3 ground-
nut. The particulars of the experiments are presented below :—

Bzperiment. Varieties. Number of days after Storage tempsrature used,
harvest when
shelliny was
done.
s T.M.V. 1 (i) 20 days {a) Room temperature (28°C)
(1) 30 days {b) 0°C
(o) 40°C
I TMYV. 1 156 days (&) Room Temperature (28°C)
(b) 0°C
(o) 40°C
(d) 50°C
T (i)' T.M.V. 1 20 days (a) Room Temperature (28°C)
(ii) T.MLV. 3 %b) 40°C
c) 45°C

Samples were drawn from each treatment in duplicate and their germina-
tion capacity was tested at the end of 3, 6, 9, 12, 15, 20 and 30 days in
storage. The germination counts were taken for a period of three days.

Ezperiment IV.—S3eeds of TMV. 8 variety were soaked in different
extracts of the bunch variety TMV. 2 and germinated in petri dishes. The
soaking was done for a period of 16 hours keeping the ratio of weight of seed
in grams to the volume of extract in ml. as 8 : 1. The treatmenis
censisted of-—

(i) Cold water eztract.—Obtained by shaking 50 gm. of TMV. 2 seeds
with 250 C.C. of cold distilled water, for one hour.

(ii) Hot-water ertract.—Obtained by boiling 50 gm. of TMV. 2 geeds
in 250 C.C. of distilled water for one hour and making up the volume to
250 C.C.

(iii Blended eatract in alcohol.—Obtained by blending 50 gm. of
TMYV. 2 seeds in 250 C.C. of 80 per cent alcohol in a Waring Blender and
filtering the extract through a Buchner filter.

(iv) Blended eaztract in cold-water.—Obtained by blending 50 gm. o
TMV. 2 seeds in 250 C.C. of cold water (distilled) and filtering the extract
through a Buchner filter.

(v) Control.—~Unsoaked.
Results.—The data on the percentage of germination obtained under each

treatment are furnished in the following tables separately for e
experiment :—
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Tarre 1.

(Experiment I)

Dormancy studies—Variety TMV. 1.

Data on percentage of germination.,

Treat. Poda shelled 20 days after harvess Shelled 3
ment, and secds stored for days. “lled 30 ‘ia,g:;ff:: dh:;:“‘ and sseds
| i Sy r e .
3 ) ) 15 30 3 8 9 16 30

Room

tem-

pera

ture. 34 56 &5 100 100 100 94 100 160 100
0°C 31 42 30 8 78 61 T 06 96 22
40°C 41 L] 20 100 100 100 100 100 100 100

Tasrg II

Dormancy Studies—(Variety TMV. 1) Daka on percentage of yermination
(Initial germinabiisty 25 per cent.)

T::‘a:- Percentage of germination at the end of days of storage.
m
— s -
3 6 ] 12 15 20 30
Room
tempe-
rature. 19.0 25-0 305 54.0 6586 66'5 87-0
0°C 85 160 1540 2256 240 30-0 320
40°C 21-0 515 55-5 86+0 90-0 870 950
§0°C 380 675 80.0 81.5 870 86-0 885
Tasue IIL

Dormancy Studies—(Variety TMV. 1) Daia on percentage of germination,

(Initial germination 15 per cent.)

Treatnent. Percentrg: of germination at the enl of daye of atorage.
— A -
3 [ 9 12 15 20 30
Room temperature .. 28 32 66 69 68 80 03
40°C .. x5 .. 82 83 97 100 100 99 100
45°C .. . .. 79 80 99 29 100 29 98
Pariety TMV. 8, Initial germination 18 per eent.
Room temperatare .. 27 28 (13 60 60 73 20
40°C .. .. .. B4 ] o2 1 % ot 'Y
48°0 oy 0 .. 00 (] 93 94 % 84 100
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Tasux IV.
Dormancy Studies—{Variety TM V. 1) Data progress of germination per cent,
Dreatment. Percentage of Number of days tn storage:
germs- ~ - -~
natwn on .3 days OGdays 9days l2daye i5days 20days 30 days
Room temp. .. Iday 20 2:0 9.0 30 50 80 50
II day 150 180 460 550 450 64:0 80-9
1l day 110 120 130 110 150 50 8.9
0°¢ - o I day a s 40 50 3-¢ 1-0 40 .0
II day 40 1i-D 80 85 190 22:0 20:0
I1! day +5 10 290 11-0 40 40 50
40°C .. .e I day 13-0 170 610 600 73.0 910 960
II day 580 630 330 U0 240 70 20
I1i day 110 30 30 .. 0 1-0 20
45°C i B 8% I day 10-0 160 650 74:0 880 95'0 96:0
It dy 500 62-0 330 250 110 40 30
1I day 1970 120 10 .. 10 - -
* {The data given against this treatment are from experiment II)
W TasLs V
Dormancy Studies—(Variety TMV. 3) Data on percentage of germination.,
Pre-soakiog ia 1 xtraces of TMY. 2,
Percen.age of germinalion on.
~ b -
Treatment lat day 2nd day 3rd day Total
Cold water extract i . 75 16 2 92
Hot water exiracs - - 70 21 i a1
Alco ..ol extract .. _— - — - -
Coid water blended extraot .. 46 36 i 32
Coutrol s - - 8 26 32 66

Discussion.—From the data in Table I, it can be seen that the higher
the storage temperature, the better the germination throughout the period of
storage. btorage at U C has prolonged dormancy. Under room temperatiure,
dormancy is completely broken in about the same period after harvest,
nrespective of whether tire pods were shelled 20 or 30 days after harvest. This
would show that keeping the pods unshelled for a longer period did not
improve germination, a finding not in line with that reported by Beattie et al.
The high temperature of 50°C iz not only not superior to 40°C, in breaking
cormaney but also some what affected the germination after 9 days of storage
even though up to nine days, the rate of germination was higher at 50°C
thar at 40°C. Tt may be of interect to note that storage at 0°C prevented
the breaking of dormaney even up to 45 davs after harvesy, the figure hardly
exceeding 32 per cent in contrast to 87 per cent and 95 per cent under room
temporature and 40° C. respectively. This phenomenon is contrary to what
is observed in many other crops, In which storing the moist seeds at low
temperatures accelerates their after-ripening (Crocker, 1948). In the third
experiment the unfavourable temperature of 0°C was dropped out and an
intermediate temperature (45°C) between 40°C and 50°C was included. The
resnits, presented in Table ITI, indicate that storage at 40°C or 45° C, in
contrast to the room temperature. considerably accelerates the breaking of
dormancy in as short a period as 9 days, while at room’ temperature, it is
attained only at the end of 80 days of storage or 50 days after harvest, It
-may also be seen that there is appreciable difference in germination between
40° and 45°. Further, variety TMV. 3 appears to be more dormant than
TMV. 1, but this aspect needs further investigation. Critical analysis (0
the progress of germination, given Table IV, reveals the importance of
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temperature of storage in breaking dormancy, There is a certain percentage

of gerwination in the first day in the control which shoots up on the second
day with a steep fall on the third day. The retarding effect 0° C is lost on
the second day when the percentage of germination increases. At higher
temperatures there 1s a high percentage of germination on the first day, with
a steep fall on the second day and third day which is evident after six days

of storage. This pattern in the progress of germination assurance greater
mntensity with advancing periods of storage.

The cold-water extract of uncrushed TMV. 2 seeds, improved the germi-
aation in TMV. 3 variety considerably (92 per cent as against 66 per cent in
control). The hot-water extract was equally effective. Crushing seeds with
blender, and extracting with cold-water was only inferior to the ordinary
extract. The 80 percent alcohol extract seems to have completely kiiled
the seeds thus giving no germination. The principle or the ingredient con-
tained in the cold-water extract of TMV. 2 appears to be hormonal in nature,
capable of inducing germinability in the spreading variety noted for its
dormancy. The horomone is probably indole acetic acid, which was detected
and estimated by soaking freshly harvested TMV. 2 seeds in water (unpublished
work of M. V. Jayaraman and S. Gopalakrishnan). The efficacy of hormone-
like substances in improving germinability gives scope for investigation o be
compared with temperature treatment.

Summary and conclusions.—Studies in the breakihg of dormancy of the
geeds of groundnut TMV. 1 and TMV. 3 were conducted in order to make
possible the use of seeds from the rainfed crop for sbwing the succeeding
irrigated crop in the Madras State. The studies revealed that a simple tempera-
ture treatment of storing the seeds at 40°C or 45°C is effective in breaking
the dormancy in about 6 to 9 davs as against a period of 80 days after storage
reqmired in the normal course. Pre-soaking the seeds in the co'd or hot water
extract of the seeds of non-dormant bunch variety TMV. 2 was also effective
in breaking the dormancy. Storing unshelled pods did not confer any
advantage over stored seeds. It was brought out clearly from the studies
that the non-dormant bunch gioundnut TMV. 2 contains a hormone like
substance, similar to TAA, which can be extracted in cold-water and utilised
profitably by the cultivators in breaking the dormancy of the seeds of TMV. 1
and TMV. 3 varieties.

Acknowledgment.—The work was carried out under the scheme for
research on the physiology of groundnut in the Madras State financed partly
by tha Tndian Ceniral Oil-seeds Committee. The help rendered by the Oil-
seels Specialist in the conduct of the experiments is thankfully acknow-
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STUDIES ON BREAKING OF DORMANCY OF SPREADING
VARIETY OF GROUNDNUT

By 8. GOPALAERISHNAN sND A. N. VENEATESWARAN,
Paper presented by Sr1 A. N. VENKATES WARAN,

Dr. Bhat said that work done at the Tobacco Research Station, Rajamundry
revealed that the testa ol seeds of the spreuding variety gioundnut possessed
a gernnnation inhibiting substance and that when the same was removed
the germination was increased. He desired to know the effect of temperabure
on this germination inhibiting substance.

Mr. Rajaratnam, Additional Superintendent, Central Farm, Coimbatore
suggested the use of carbon disulphide for breaking the dormancy of ground-
nut seeds as the same was found suitable for breaking the dormancy of potato
tubers.

8ri C. R. Seshadri, Joint Director of Agriculture (Planning and Develop-
ment) complimented the authors for having conducted such a useful viece of
work. But he peinted out that it was not correct to allow an unduly long
period to elapse after harvest before <helling the pods, as the object of the
studies is to break the dormancy of the seeds in as quick a time as possible.
Probably just sufficient time could be allowed to facilitate the normal drying
and cleaning the produce and studies should be started immediately.
Referring to the President’s remarks. he peinted out that in certain tracts it
was the practice of the rvots to coak the seeds hefore sowing and it was
removed due to sosking actnally give poor germination compared to seeds
with intact testa.

Sri 8 8. Nagarajan. Acsistant in Groundnnt Phveiolooy gaid that trials
conductied in the oil-seeds section were not in line with those carried oul at
Ra'amundre, ac it was noted that even after removine the seed coat in the
seeds of spreading varietv of groundnut the dormancy was not broken as
evinced by poor germination,

Sri 8. G. Aiyadurai, Millet and Pulses Specialist in charge Oil-seeds
Specialist also smoke ahout the practical difficulty in removine the testa of
seeds. He alco said that if the testa were to be removed. the kernel would
be exposed to fungal attack.

Replving to the remarks made bv the various workers Sri A. N. Venks-
teswaran ctated that as already stated removal of testa mav not be a practi-
cable pronnsition when large auantities of ceeds are reanired for sowing and
it has also been ohserved to be not beneficial in inducing germination.

Referring to the enogestion to nse earbon dizulnhide, he mentioned that
frials have heen conducted in the oil-seeds lahoratarv nsing certain chemicals
and it was found that at 0.7 per cent solution of ethylene chlorhydrin was
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quite effective in breaking the dormancy in TMV. 1 groundnut. Further,
carbon disuiplide is known to overcome the effect of inhibitors uke NAA in
potato. lutliylene chiorhydrin does the same thing.  Rega:iding shelling, two
stages ol shelling were included as treatments in ona eiperimzns just to see
whether keeping the pods unohelied have Yol any beoecucal eflect.  In the
other experiments pods were shelied 15 days atter Liarvest.

(zi) DEW FORMATION AT COIMBATORE.
C. BALASUBRAMANIAN AND Koviaras P. NAvAw,
{Agricultural Meteorology Sectivn, Coimbatore.)

Introduction—Dew formation is an indicalion of the nature of radiation s
exchange taking place in the atmospheric layers near the ground surface. It
is a forin of precipitation, not capavle of Leing measured with an ordinary
rain gauge. Nevertheless it is an importan: source of moisture to vegetation
in periods of acule drought, particularly in arid and semi-arid regions,

Agriculturally dew formation has got a great significance. Incidence of
some of the plant diseases is surprisingly assuciated with the nature of dew
formation. In Madras State the finding of the research workers on paddy
crop 1s that the incidence of * Blast * disease on paddy is closely related
with the nature of dew formation in the months of December and January.
If the dew formation is heavy in these months, the ihcidence of ° Blast’
disease on paddy also gains an alarming proportion.

In consideration of the agricultural significance of dew formation, not
only in India, but in other countries as well, attempts were directed to evolve
a simple and effective device to measure the amount of dew formation. As
early as 1947 Duvdevani Dew Gauge was invented and it is now extensively
used throughout the world to measure the amount of dew formed in a locality.

At the Central Agricultural Meteorological Observatory at Coimbatore,
collection of data on dew formation with Duvdevani Dew Gauge was com-
menced in December 1958 and is being continued. TIn this paper the data
collected in the years 1958-59 and 195960 have been taken up for a statistical
scrutiny

Materials and Methods—Materials.—The data collected on dew formation
in the periods 10th December 1958 to 12th March 1959 and 6th December
1959 to 22nd March 1960 were compiled along with the corresponding datly
data on maximum temperature, gross minimum femperature, screen minimum
temperature, morning relative humidity, mean relative humidity, vapour
pressure and wind velocity at 4 feet height. In these two periods two hundred
and one sets of data were available for statistical serutiny.

Methods.—(a) The dew formation period at Coimbatore starts early in
December and ends by about the second or third week of March. The
number of dew days with varying amounts of dew formation, ranging from
trace to 7-5 were compiled month-var for the dew formation periods in the
years 1958-59 and 1959-60. This compllgtlon was takgn up with the intention
of getting information on the variation in the intensity of dew formation at
Coimbatore in the months of December to March (2).

(b) Simple correlations were worked out between the amount of dew
formation and the following meteorological factors separately for the months
of December, January, February and March (1).
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(i) Maximom tewperature representing the hature of solar
insclation;

(ii) Gross minimum temperature, indicating the lowest minimum
teraperature in a locality;

(ii) Deviation of gross minimum temperature from the screen
minhmum temperature;

(iv) Morming relative humidity, representing the ratio of the
quantity of water vapour present in the early hours of the day to the quantity
required for saturation at the given temperature and pressure;

(v) Mean relative humidity connoting the ratio of the average
quantity of water present to the quantity required for saturation at the given
temperature and pressuve;

(vij Vapour pressure, known otherwise as saturation pressurs,
representing the partial pressure of the water vapour in the atmosphere; and

(vii) Wind velocity at 4 feet height.

(¢) The important causative meteorological factors for dew formation
in any locality are gross minimum . temperature and morning relative
humidity. These factors were examined in detail with reference to two
hundred and one sets of data for different amounts of dew formation, ranging
from 0 to >3. This examination was taken up with the object of predicting
dew formation at Coimbatore from a knowledge of tLese two weather factors.

Discussion.—(i) The data compiled separately for the different months in
the dew formation periods of December to March in the years 1958-59 and
1959-60 are given in table I. The tentative inference drawn from this table
is that dew formation of the order of above 3 is generally had only in the
months of December and March. These two months represent respectively
the initial formation and cessation periods of dew at Coimbatore. In the
intervening twe months of January and February the dew formation is
generally of a mild order, ranging from 0 to 3.

(ii) Table 1T contains the details of the twenty-eight correlations worked
out with dew formation and the various weather factors as indicated above.
From this table the following tentative inferences are drawn :—

(a) Except the morning relative humidity no other meteorological
factor seems to have any influence on dew formation at Coimbatore in the
months of February and March. Morning relative humidity is really a highly
positive influencing factor of dew formation in all the four months, namely,
December, January, February and March. Only in the month of March,
in which month dew formation ceases at Coimbatore, the nature of positive
influence is less marked when compared with that of the previous three
months.

(b) Only in the months of December and January, representing the
commencing period of dew formation at Coimbatore, the other factors like
gross micimum temperature, vapour pressure and maximum tempersture
have noticeable significant influence on dew formation. The ranking of
there three factors are indicated hereunder in descending order :—

Gross minimum temperature;
Vapour pressure; and

Mazimum tempersture.
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{c) Only in the month of December, i.e.,
formation at Coimbatore the deviation of gross
the screen minimum temperature has a signific
of dew formation.

in the initial stage of dew
minimum teraperature froms
ant influence on the amount

' (d) in regard to wind velocity at 4 feet height, it has mild significant
influence on the amount of dew formation only in the month of December

(i) The details of variations in gross minimum terperature and
morning relative humidity with reference to dew formation ranging from

0 to > 3 are presented in Table ITI. A critical study of this tabular statement
will reveal the following tentative inferences :—

(a) _If the fall in the reading of the gross minimum thermometer is
above 3°F in the months of December and J anuary it may be taken as an

indication that dew formation will be appreciable and of the order of 3 and
above.

(b) Generally there seems to be an increase in the morning relative
humidity ranging from 1 to 6 in the months of December and J anuary, if
the dew formation is appreciable and of the order of about 3. But the
present indication is that the change in the morning relative humidity cannot
be taken as a forecasting factor for dew formation under Coimbatore condi-
tions. This may be due to the fact that in Coimbatore heavy dew formation
is not a frequent and continuous occurrence.

Summary and conclusions—(a) The tentative inferences drawn the
present study are briefly indicated hereunder :— )

(i) The dew formation period at Coimbatore commences early in
December and lasts up to the third week in March. Both in the initial and
final stages it is rather vigorous in its development.

(ii) Only the morning relative humidity exercises significant influence

.on dew formation right throughout the period.

(iii) The other meteorological factors like gross minimwn
temperainre, vapour pressure and maximum temperature have significan?
influence on dew formation only in the months of December and January.

(iv) Deviation of gross minimum temperature from screen minimum
temperature and wind velocity at 4 feet height influence dew formation only
in the month of December.

(v) The data collected so far indicate that if the fall in the reading
of the gross minimum thermometer is above 3°F in the months of Decem-
ber and January, it may roughly be taken as an indication that dew formation
will be of the order of 3 and above.

(vi) Increase, ranging from 1 to 6 in the morning relative humidity
in December and January broadly 'indicates that the dew formation »%ill be
of the order of about 3 and above. But as it is, it cannot be acoept;é% as
reliable indication. ‘

(b) If the data are collected for some more years, it may be ®sible
to predict the nature of dew formation from the readings recorded with the
gross minimum thermometer. In fact. in North Ipdia, where forest formation
is & common yearly feature, the readings taken with this instrument are made
use of for issuing frost warnings to the w}leat growers.  Likewise 113 may
be possible to issue dew formation warnings to the paddy growers in and
round about Coimbatore in the course of a few years.

390210
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Tanw I.

Intensity of Dew Formation at Cosmbatore.
Decernber January February March

Amount ol
Serial Dew 1958, 1959. 1959, 1960, 1959. 1960. 1959, 1980,
namber,  formatior
1) 2 (3 1) () (6) (7 (8) (9) (10)
1. Trace, 4 2 8 8 9 4 2 1
2 1-0 4 o 7 3 8 5 3 2
3 20 2 0 g 3 3 2 2 1 1
4 2-5 &% i s 1 * e . e
5 30 2 3 3 2 1 . 1
] 35 o - - 2 1 3 2
7 490 1 1 - - - - s Vs
8 45 - 2 . - - 1
k2 50 2 2 1 - 1 . 1
30- 55 : 4 - 1 3
11 60 2 i 1 S . 1
12 85 o . o . . o
i3 70 1 ) . b
14 5 o 1 w . ‘e . . i
Total nymber of dew 13 18 16 18 18 15 .} 13
days (A) .. o
Total number of dew 1 13 - 3 1 3 o 8
days, amount
being .35 and
above (B) i
Precentage of BfA. b 72-2 63 1687 56 20:0 161 61'6

Average Pereentage. 40-0 115 128 30
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DEW FORMATION AT COIMBATORE.
By C. BALABUBRAMANIAN AND KOMALAM P. NAYAR.
PrESENTED BY KoMALaAM P. NAYAR.

Discussion.—Dr. N. R. Bhat, Director, Central Sugarcane Research
Institute, Coimbatore and President of the First Meeting of the Academy of
Agricultural Sciences wanted to know the reason for considering the months
separately. Further he expressed that the values of correlation coefficients
ol the inorning relative humidity and dew formation were low. He also
suggested the working out of a muitiple correlation taking gross minimum
temperature and morning relative humidity as two independent factors, with
dew formation: as the dependant factor.

Sri C. Balasubramanian, Agricultural Meteorologist replied that the
months of December to March fall in different seasons, namely, North-East
Monsoon period (December), Dry weather period (January and February)
and Hot Weather period (March) and hence the data were analysed separately
month var. TIn regard to the values of correlation coefficients of morning
relative humidity and dew formation the levels of significance were very high,
being P=0-001 for the months of December, January and February and
P=0-02 for the month of March. The suggestion for working out multiple
correlation will be carried out when some more data are collected.

Dr. A. Mariakulandai, Professor of Agronomy, suggested the study of
profiles in the atmosphere. The Agricultural Meteorologist replied that this
study will be taken up when suitable facilities are provided.

Sri C. P. Natarajan, Assistant Agricultural Chemist, desired to know the
duration of dew formation. He was informed that the dew formation occurs
late in the mid-night and continues till the early hours of the next day.

Sri Mohammed Ali, Assistant Agricultural Engineer (Research) wanted to
know the relationship existing between cloud formation and dew formation
and whether the magnetic forces and solar radiation have any bearing on the
formation of clouds and dew and whether the dew is charged positively or
negatively as in the case of clouds. The Agricultural Meteorologist said that
there is no relationship between dew and cloud formation. Cloud has a
defined form while dew has not. In dew there is no electric charge. Solar
insolation has no effect on dew formation. In fact dew, mist, etc.. form only
after the sun sets and vanish after the sun rises.

Sri M. D. Prabhu, Lecturer in Agronomy asked whether it would be
possible to forecast the period of dew formation from the analysis of the
previous data. The Agricultural Meteorologist replied that under Coimbatore
conditions dew formation commences early in December and lasts up to the
third week of March. Dew formation period will vary from place to place.
When sufficient data are collected. prediction of commencement of dew forma-
tion may be possible.

Sri T. Srinivasan, Post-graduate student asked as to whether there 1s
any correlation between the quantum of dew formation and yield of dry land
crops. The Agricultural Meteorologist replied that dew is an inestimable
source of moisture for dry land crops. For instance, the Cicer crop in dry
lands gets the maximum benefit from dew formation. In the arid and semi-
arid re?zions of the world dew formation is of great importance to plants as an
inestimable and valuable source of moisture:
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3ri 0. V. Govindaswamy, Lecturer in Mycology said that blast incidenc_e
on paddy is noted even in the month of September under Coimbatore condi.
tions and wanted to know as to whether dew formation could be expected in
this month. He was replied that only violent changes in the morning
relative humidity could occur in September and they might be responsible
for the incidence of blast on paddy in September. Actual dew formation
commences at Coimbatore only early in December.

iii)) PERFORMANCE OF FOREIGN VARIETIES OF SUGARCANE
- AT CUDDALORE (A PRELIMINARY STUDY).

BY C. EKAMBARAM, R. PERUMAL RAJA AND V. K. APPAJI
(Central Sugarcane Research Station, Cuddalore.)

Introduction.—Introduction of better varieties of Sugareane is an
importart item in the programme of development of the crop. Better
varieties can be bred within the country taking into account the needs of
the different regions or outstanding foreign varieties can be introduced
and tried. Tremendous success has already been achieved by the Coimbatore
bred canes, which in the main combines in itself the blood of Saccharum
officinarum, and Saccherum spontanewm. In general, introduction of
foreign varieties may have limited scope owing to variation in climatic and
seasonal factors and ° environmental conditions. However in sugarcane,
successful- introduction of foreign varieties is nothing foreign. Before the
coming-in of the Coimbatore bred canes in cultivation like Co. 213, Co. 281
and Co. 419, etc., in the early thirties, most of the area in the South, was
under the cultivation of foreign varieties like B. 208, striped Mauritius,
Purple Mauritius and J. 247, and they have been holding the field for a
sufficiently long time, till 1987, until, they were replaced by the Coimbatore
seedling cane, Co 419. It may be stated that the present wonder cane
Co. 419 which is dominating for over two decades and still occupies 82 per-
cent of the area under sugarcane in the State, contains the blood of the
foreign variety POJ. 2878, which itself wae reputed as the wonder cane
of Java. Hence search for outstanding foreign varieties of sugarcane opens
up a fruitful line of improvemsnt. Even in case, no foreign variety can
be directly introduced as such for general cultivation, they can be at least
utilised as breeding material for transmitting some of their outstanding
qualities.

The Sugarcane Breeding Institute, Coimbatore, has been recently sending
a number of foreign varieties for study. Tt was therefore considered useful
to review their performance at Cuddalore so that it may serve to bring out
their gualities. ‘

BReview of Literature.—Reviewing the performance of some of the
importart Canal Point varieties under Coimbatore conditions and their use
a8  parent material for breeding, Panje and  Ethirajan  (1958)
reported that though the initial hybridisation work was carried out with. nse
of f-}le foreign and Indian canes, sncceseful breeding was done only after
making use of the wild species S. spontaneum.  However, a large number
of foreign varieties like POJ. 9878, B.3412, CAC. 87, CP. 807 . 74, ste.,
were imported and used as parents in the later breeding work. Some of the
eanes from Java and U.8.A. tried at State Research Stations proved a failure
for srmymercial cultivation and sorne of them were restricted for commeycial
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cultivation by broprietory rights of the concerned breeding organisatior.
Further, the diseases, climatic and cultural conditions in this country

circumscrite spread of the foreign varieties. However some varietiss nay
prove successful.

Material and Methods.—Eleven foreien varieties, viz., Q. 49 . 30
Pindar, LVT Co. 291, N. Co. 351, TUC. 5%1, CP29,320, CPS3,’%24, (’J‘P?AI/‘TQ,’
CP36/105 and CP49/50 belonging to Queensland, Natal and U.S.A. were
received from the Sugarcane Breeding Institute, Coimbatore in 1937, They
were multiplied during the year and studied in small duplicate study plots
during tbe years 1958-59 and 1959-80 along with the othier varieties and
the standavds, for all their economic characters like gerinination, uilering
vigour, arrowing, yield, juice quality and susceptibility to pests and diseases.
Promising cnes among them were also tried in the preliminary yield tiisi
for one year during 1959-60. The above varieties were also studied a$
the farm of the Hast India Distilleries and Sugar Factories, Limited, Nelli-
kuppam during 1958-59 and 1959-60.

Similarly, six foreign varieties were recsived in 1958 and studied for one
year during 1959-60. They were CP36/111, CP44/101, (P44/153,
<I47/193, N.Co. 339 and POJ. 3016.

Pourteen foreign varieties, viz., Q. 57, Q. 58, N. Co. 310, N. Co. 378,
CP50/11, CP50/28, Ragnar, Trojan, B. 87161, B. 37172, C.B. 88-%22, C., #18,
M. 112/84 and R.R. 900 were received duwing 1959. They were multiplied
and put under study for the first year during 1960-61.

Results and Discussion.—The average results of the study of all their
economic characters in the varietal study plots are furnished in tables
I to IV.

(iv Qermitnation.—Only short crop seed material ,was used for
planting. Germination varied from 899 percent to 58-Q percent, it being
lowest in CP 34/79 (39 percent) and highest in CP 29/320 (589 percent).
Germination in some of the high quality canes like CP 34/79, CP 43/50 and
Pindar was lower. In general, the germination compared favourably with
the standards, Co. 419. Co. 449 and Co. 527. But the varieties received
during 1958 were inferior to the standards Co. 419, Co. 449 and Co. 527 in

germination.

Gi) Tillering.—Tillering was recorded in the third month after
planting by counting the total number of shoots and expressing in terms of
germinated bud.

Tillering varied from 2'8 to 8:7. It was best in TUC. 521, a thin cana
and least in Q. 49, a thick cane.

TUC. 521, €.P.34/79, C.P. 49/50, N. Co. 351 and N. Co. 389
tecorded better tillering than the standards Co. 419 and 449 (Vide Tables I
ind IV).

iiiy 4rrowing.—Arrowing took place by November. There were
stray f,;ées :f amvgving only ingfbnr' varieties, C.P. 99/320, C.P. 36/105,
N Co. 291 and CP 47/193 except in CP 44/153 which arrowed to an extent’
of 25-6 per cent.

209-2—12
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Even among the standards, only Co. 527 arrowed to an extent gf
4 per cent. o ‘ '

(iv) Weight of individual cane.—Only two varieties, viz., Pinda
(3-30 1b.) and Q. 49 (3-25 1b.) recorded higher weight per individual cane
thau Lbe stendards Co. 419 (8.10 1b.), Co. 449 (2.70 1b), and Co. 527,
(2-60 1b.).

In the rest of the varieties it ranged from 1;25 1b. in N. Co. 3%1 tg
20 1b. in Q. 50.

(v) Pests and Diseases.—Incidence of early shoot borer (Chilotraes
snfuscotella, ) was high in the varieties Pindar, (‘P 84/79 and N. 291,

Severe attack of top borer (Scirpophaga nivella) was noticed in the
varieties N. Co. 291, Q. 50, Q. 49.

Only three varieties CP 33/324 and CP 29/320 were found susceptible
for *‘ Smut ”’ Disease.

Though incidence of * Mosaic ’ was noticed in all the varieties it was
high in the varieties Pindar, N. Co. 851, CP 33/324 and CP 44/353.

(vi) Juice quality.—Juice analysis was done every month from
December to April and C.C.S. percent is given in Table I. All the foreign
varieties except TUC 5211 recorded higher C.C.8. per cent than the standards.
in December. CF 49/50 was particularly rich with 11-26 per cent C.C.S. a8
early as December followed by Pindar 10-73 per cent C.C.S. CP 34,79 and
CP 36/105 also recorded over 10 per cent C.S 8. by December.

During the peak maturity period February-March the varieties
CP 34/79 (13-29 per cent), Q. 49 (13-26 per cent), Pindar (13.8 per cent)
snd CP 49/50 (12-59 per cent) recorded higher C.C.S. per cent than Co. 449
(12-82 per cent) which was the best among the standards.

During late season in April CP 84/79 was again the best with 13-97
C.C.8. foliowedby Pindar (13-87 percent), Q. 49 (12-97 percent) and
CP 49/50 (12.76 per cent).

All the other foreign varieties recorded much lower juice quality
than the standards in April.

The juice quality of TUC 521 was particularly poor throughout.
CP. 34/79 distinguished. itself as an outstanding quality cane, suitable for
crushing in all seasons and maintaining high juice quality particularly in the
late season. The quality of CP. 49/50, Pindar and Q. 49 was also quibe good.

(vii) Yield and C.C.8. in tons per acre.—None of the foreign varieties
yielded more tonnage of cane than the standard variety Co. 419, However,
the yields of CP. 34/79 and Q. 49 were high with over 48 tons of cane per
acre followed by CP. 49/50 (43.6 tons). From the point of C.C.S. in tons
per acre CP. 84/79 was the best (6-43) followed by Q.49 (6-39) and
CP 49/50 (6-10). The standard varieties Co. 527, Co. 449 and Co. 419
recerded 5-8 to 6-0) tons of C.C.S. per acre.

Preliminary yield trial of early varieties—1959-60.
CP. 33/824, C.P. 34/79, CP. 36/105, CP. 49/50 and Pind
with the standards Co. 449 and Co.
The results are given in Table II.

—Five varietied
: i ar were compare
527 in a replicated and randomised trial:
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None of the foreign varieties yielded more than the standard. However,
sll of them were better in guality of juice. CP. 3479 was particularly good
followed by Pindar, CP. 49/50 and CP. 33/324.

Performance of the varieties at the factory farms—Nellikuppam.—All the
above varieiles were studied at the farm of the East India Distilleries and
Sugar Factories Limited, Nellikuppam and the results are given in Table II1.
The results also confirm the superior qualities of the varieties CP. 34/79,
CP 49,50, Q. 49 and Pindar.

Foreign varieties teceived during 1958-59.—The results of one year per-
formance of the foreign varieties recorded during 1958 are given in Table IV,
Out of the six varieties received two varieties CP. 86/111 and CP. 44,101
were rejected due to their susceptibility to rust disease. Another variety
POJ. 8016 was also rejected as it proved already inferior to the standards.
None of the remaining three varieties, viz., N. Co. 3839, CP. 44/153,
CP. 47/198, were superior to the standards in all respects.

Superior quality of foreign varieties—Out of 11 foreign varieties tried
four varieties CP. 34/179, CP. 49/50, Q. 49 and Pindar recorded high juice
qualitv and ouly three Coimbatore varieties, viz., Co. 1178, Co 1200, Co. 1221,
out of the 60 varieties studied along with foreign varieties, were on par with
the above foreign varieties in jujce guality. But in respect,of yield, 21 varie-
ties out of the 60 Coimbatore varieties yielded better than the high yielding
ones among the foreign varieties (viz., CP. 34/79, Q. 49 and CP. 49,50).

This clearly brings out the superior juice quality of the foreign varieties
over Coimbatore canes.

Amon the 14 foreign varieties received during 1959, Q. 58 is having very
good vigour and stand and appears promising. Further study is in progress.

Comments on individual varieties.—The following are the remarks on
fhe performance of the foreign varieties received during 1957 :—

Q. 49— A thick, rich purplish cane resrmbling Co. 419, vigorous with-

) ersct habit medium tillering soft rind and solid core. It is
a seo!f trashing varietv—An sll season cane maintaining
its quality even late in the season. Fairly good yielder.

A medium thick purplish violet cane with medium vigour,
avect habit and hard rind. Mid season cane with moderate
yield—Fairly good tillerer, Highly susceptible to Top
borer attack.

Q. 50—

A thick violet rich all season cane with medium vigour
spreading habit. thick ashy eoating soft rind and solid cdre.
It is s Dbrittle cane with charact ristie, splitting of the
internndes particalarly ir late tillers. A self trashing
variety. Highly suscaptible frr borers and Mosasgic, Til-
Jering not up to the mark-—Moderate yielder.

Pindar.

Medium thin yellowish purple cane with medium vigour—
Mid season cane—Med um tillerer -Feirly good germinator,
Highly su:oeptib'e for Top borer attack-—Moderate yielder.

N, Ce. 201.

dium thin yellowich cane with early vigour, gond tilering
M:nld stde—Qunlity not good—DPcor yielder—Highly
susceptible to Mosaic.

N. Co. 351.

Thin purplish cane with me(_iiu.n_\' vigour—ereot_halyt—Goed
T 0. C. o ﬁﬂo‘;ing and stand—Peor in juice quality and yield.
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Medium thin violet cane—Early mid cane with good vigg,
C.P.C29/2;'¢’8310X CP 27/34) erect habit and very good stend—Susceptible to Sy
{ }?‘iowering variety: disease—Vory good germinator—Modeiate yielder.
C.P. 33/324 Medium $hick cans, Yellowish early-Mid cane with med

! habit—Stand of the orop i
27 P, 81/432). vigour snd epreading habi and o 0rop is not gogq,
Io;B 25189 X G B4 stceptnble to swut and Mosaio.

P, 3479 A medium cane violet in colour with early vigour and gogq
“(p.. J.2878 x Badila) x tille: Lig—erect babit—isurly good in stand narrow erey
C-I‘P.vllﬁ). leaves resembling Co. 281, A rich all season cane parj,

culurly mawmtzinn, high sucrose in the l&?e 608300,  Kaiy)
good yielder and the best ameng the foroign varicties,

O.p. 36/105 Medjum thin purplish cane with good early vigour, erect habit
.(Co. 281 X C.P. 1163). and very good mn stand—Fairly good tille.er—all seasoy

cane with fairly good yield. Highly susceptible to top
borer atrack.

C.P. 49/50— Medium cene purplish with early vigour, erest babit with
goou tillerivg snu stand—All sesson eane with very higy
sucrose content—Fairly good yielder,

Summary and conclusion.—Though much success has been achieved in
the breeding of hetter varieties of cane at Coimbatore, trial and mtroduction
of foreign vavieties may also lead to fruitful results. . The eleven foreign
varicties released from the Sugarcane Breeding Institute, Coimbatore during
1957 were multiphed and studied durme 1057-5%9 and 1939-60.  Six {oreign
varieties released during 1958-59 were also studied for one year during
1959-60. I'he results of thew periotmance are embodied in this paper.

Hxeept TUC. 521, N. Co. 339 and CP. 44/153 all the varieties were
better 1 juwce quality than the standards in the early season (December).
Four varieties out of eleven (viz), C.P. 34/79, Q. 49, Pindar and CP. 49/50
were cutstauding quality canes maintaining high juice quality even during
the late <easoa in April, whereag only three Coimbatore varieties out of 0
Co. variettes studied, were outstanding quality canes maintaining high juee
quality as the above foreion varleuies proviug the superiority of the foreign
Guies By yuice quality.  Most of the Co. canes were high yielders.

From the point of yield of cane the foreign varieties weve less than the

stan8ard Co. 419. However the varieties OP. 34/79 and Q. 49 were sirilar
to the s‘uandalds'po. 449 and Co. 527.

_ Owing to high Juice quality CP. 34/79, Q. 49 and CD. 49/50 have recorded
higher C.C.5. in tons per acre than the standards. These promising

varieties deserve further trial. They can also possibly be used as breeding
material for infusing better quality in our canes.

" Acknowledgment.—Thanks are due to the Indian Central Sugareane Com-
mittee which is partly financing the Scheme of Sugarcane Resr:‘:arch in this
State. Thanks are also due to Messrs. Fast Tndia Distilleries and Sugar
Hactories, Limited, Nellikuppam, for kindly furnishing the results of Zhe

performance of the varieties on their farm.

Literntnre.—Panje R.R. and Ethirajan, A.8. 1958—¢¢ i
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PERFORMANCE OF FOREIGN VARIETIES OF SUGARCANE AT
CUDDALORE—A PRELIMINARY STUDY.

By Mgssrs-C. ExaMBaRAM, R. PERUMAL Raja axp V. K. Arrany
(Central Sugarcane Research Station, Cuddalore.)
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VOTE OF THANKS BY THE SECRETARY, RESEARCH COUNCIL,

It is my pleasant duty o be here to give yon a vote of thanks as the
Secretary of the Research Council. On behalf of the Research Council and
on behalf of the Academy of Agricultural Sciences and on my own behalf and
on bebalf of the Scientists of the Institute and breeding stations, I offer cur
sincere thanks to our Honourable Minister for inaugurating this Academy
of Agricultural Sciences, Coimbatore, in spite of his multifarious activities.
“{e has taken much trouble to go over and join us for this inauguration. I

failing in my duty if I do not offer our thanks to our Director of Agricul-

who has readily agreed to send the proposals to Government. I will

‘siling in my duty if I do not offer my thanks to our Secretary to Govern-

‘ho has sanctioned the proposal and who is in touch with the Academy.

7pu all, Liadies and Gentlemen, for gracing this occasion and making
"D & success.



	Copy_of_0000_1
	Copy_of_0001_1
	Copy_of_0002_1
	Copy_of_0003_1
	Copy_of_0004_0
	Copy_of_0004_1
	Copy_of_0005_0
	Copy_of_0005_1
	Copy_of_0006_0
	Copy_of_0006_1
	Copy_of_0007_0
	Copy_of_0007_1
	Copy_of_0008_0
	Copy_of_0008_1
	Copy_of_0009_0
	Copy_of_0009_1
	Copy_of_0010_0
	Copy_of_0010_1
	Copy_of_0011_0
	Copy_of_0011_1
	Copy_of_0012_0
	Copy_of_0012_1
	Copy_of_0013_0
	Copy_of_0013_1
	Copy_of_0014_0
	Copy_of_0014_1
	Copy_of_0015_0
	Copy_of_0015_1
	Copy_of_0016_0
	Copy_of_0016_1
	Copy_of_0017_0
	Copy_of_0017_1
	Copy_of_0018_0
	Copy_of_0018_1
	Copy_of_0019_0
	Copy_of_0019_1
	Copy_of_0020_0
	Copy_of_0020_1
	Copy_of_0021_0
	Copy_of_0021_1
	Copy_of_0022_0
	Copy_of_0022_1
	Copy_of_0023_0
	Copy_of_0023_1
	Copy_of_0024_0
	Copy_of_0024_1
	Copy_of_0025_0
	Copy_of_0025_1
	Copy_of_0026_0
	Copy_of_0026_1
	Copy_of_0028_0
	Copy_of_0028_1
	Copy_of_0029_0
	Copy_of_0029_1
	Copy_of_0030_1
	Copy_of_0031_1
	Copy_of_0032_1
	Copy_of_0033_0
	Copy_of_0033_1
	Copy_of_0034_0
	Copy_of_0034_1
	Copy_of_0035_0
	Copy_of_0035_1
	Copy_of_0036_0
	Copy_of_0036_1
	Copy_of_0037_0
	Copy_of_0037_1
	Copy_of_0038_0
	Copy_of_0038_1
	Copy_of_0039_0
	Copy_of_0039_1
	Copy_of_0040_0
	Copy_of_0040_1
	Copy_of_0041_0
	Copy_of_0041_1
	Copy_of_0042_0
	Copy_of_0042_1
	Copy_of_0043_0
	Copy_of_0043_1
	Copy_of_0044_0
	Copy_of_0044_1
	Copy_of_0045_0
	Copy_of_0045_1
	Copy_of_0046_0
	Copy_of_0046_1
	Copy_of_0047_0
	Copy_of_0047_1
	Copy_of_0048_0
	Copy_of_0048_1
	Copy_of_0049_0
	Copy_of_0050_0

