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Editorial 7

Tux subject of the Symposium held during
the Thirtyninth College day and Conference in
August, 1956 was ¢ Modern Trends in Indian Agri-
culture’. We are glad to publish the papers
presented at this symposium, in the present issuc.
A reading of the papers would show that they
have lost nothing of their modernity and topical
interest, though published rather late.

The symposium Wwas inaugurated by Dr. J. S.
Patel, Additional Agricultural Commissioner, Plan-
ning Commission. In his thought - provoking address
Dr. Patel dealt with the important role of the
agricultural research and extension workers in a
welfare state. Dr. Krishnamurthy, in his paper,
makes a critical review of our expanding horizons
in agricultural education, research and extension.
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Sri R. M. Savur has some sharp comments to make
on certain kinds of unrecalistic agricultural rescarch ;
we, however, welcome his frank but constructive
criticism. The papers on rice and millet research
take a bird’s eye view of present trends in rice
and millet breeding while that on oilsceds recounts
the achievements in stepping up oilseeds production.
The paper on cotton production and vrescarch
vividly brings out what has been achieved in the
evolution of long staple cottons and in increasing
their production. The uses of the atom in eluci-
dating problems connected with crop nutrition are
discussed in the papers on agricultural chemistry.
Recent advances in plant pathology especially
certain aspects of plant wilts are summarised in
the paper on plant pathology.  The paper on
water utilization by crops throws interesting light
on this very important problem. On the whole
the papers offer rich fare which we are sure our
readers would enjoy reading.
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OPENING SPEECH
By
Ph. D. (Edin.),
. J. 8. PATEL, M. sc, { Cornell ), : : ),
Addit]i)ol:'miI Agricultural Commissioner, Planning Commission,

i i Modern trends in Agriculture
ile inaungurating the Symposium on
while fnang on 8th August, 1956.

After the attainment of independence, the people of tlnila
have given to themselves a constitution based on f;he c:ncep fhag;
Welfare State and it is, therefore, the duty of the bflat; ocse(;e:D uriég
this obligation is fulfilled. Our people have s'uffelje b'lc.):'. onti i
up with sqalor, poverty and social disabilities. y

and have put shortest possible

i rithin the
ard towards a rapid progress wil e shc ossibl
ia(i)r(;xl; fzzjlmzhey are impatient for bettering their living conditions.

When the rest of world is advancing fast, the gap between'mln{
standard of living and that of the advanced countries of the worlc

is widening daily.

Every now and then the countries in the worlc% are. i'IlV(;)lX;‘ed
in war and the interval between the two wars 1s utilise . or
repairing damages and for further advances. T‘he time, th:refﬁi;

i i try and the improvement o
available for developing the coun . ment of the
ivi le is limited. Our financial an
standard of living of our peop | our
natural resources are also limited but the large human population is

both our asset and liabitity.

Concept of Community Development: Ind'ia’s leaders th‘fwe Eebpez—f
tedly pledged before the people that \\'117'}1 the at a;mmeuld of
independence, India’s new Government'; 'and its resourc'es ;;;.)tl e
mobilised towards removing the conditions of poverflyt . ) 11) }ldin“
own leadership and diligent efforts, our leader.s tl:c.)}lg : k0h 1;; u :
new India by rebuilding its foundation —.1ts 558 la ; \;1 a%hé
through determination, self-sacrifice and united group e1 ](;rt: he
objective of the Community Develop.ment an.d the l\atlona. X ellsmn
Programme is to assist each village in p?annmg and c.arrzruclig t;ou ;(\11;
integrated multi-phased family and'vﬂlage? plan dxre(.: :. o“.rlz;,;de
increasing agricultural production, Improving the exis ing villag
crafts and industries and organising new ones, provxd.mg mlmfrcxll'lm
and essential health services and improyed health practices, provi mg,
required educational facilities for 0}1}1§ren and an adult 'hterac;
programme, providing recreationa.l facilities and Pr.ogrammes, improve
housing and family living conditions and providing p.rogialjlmesl f(t)r
village women and children. Thus the programme is designed to
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benefit the entire community and all classes of people who constitute
the community. The programme is not confined to economic flelds
like agriculture and industry but also covers certain basic amenities
like roads, schools, suppy of pure drinking water and enviromental
sanitation. The programme also covers the social fields by providing
for education, cultural and recreational activities, youth and women
organizations and development of leadership.

Since in a village all the above mentioned activities cannot be
undertaken simultaneously, the particular item of work to be done
first is chosen by the people of the village who determine the priorities
on the basis of their felt needs. Those who are intimately connected
with agricultural development may well feel that the limited resources
should be diverted for the development of agriculture. In one
village the ryots persisted that their need was for a hospital, though
the project staff felt that the investment on a hospital would be
unwise in view of the proximitry of another hospital about seven
miles away. The project staff found that agricultural demonstrations
in that village did not attract the villagers and since the villagers
persisted in their demand for a hospital, they were persuaded to
undertake the construction of a hospital for women and children.
People contributed land and labour and in a short time a hospital
building costing about Rs. 10,000/- was built up and a physician
volunteered to visit the village once a week.  After the hospital was
complete the Government desired that the village should build
residential quarters for the hospital staff before the Government
could agree to post a physician. The villagers constructed the
quarters. On the completion of this hospital, which took nearly two
years, the villagers suddenly took keen interest in the development
of agriculture and the field officers who went to sce the hospital were
decoyed by the people to the fields and the advance made in
agriculture and in the adoption of the Japanese method of Paddy
cultivation. This convinced the project workers that there was no
short - cut for the development of agriculture and the progress that
the village made in one field would help the progress in another. In
another village, the villagers took keen interest in establishing an
artifical insemination centre and constructed a building for this centre
for housing the bulls. After they completed this project they
suddenly took a very keen interest in the field of agriculture.

So far Agricultural Departments had been mostly contacting
individual farmers but with the development of community spirit in
the village, group action develops and only a few leaders need to be
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contacted for advancing agriculture. Expectatiops for a }'ﬁgher level
of living create motivation for the people t? provide required leader-
ship for the village development. To sustain the .self-.help programme
it is necessary to make leaders and village organizations responsnble
and responsive by entrusting to them the Vyork (?f plannm.g and
implementing the programmes. This essential difference in the

approach should be adequately appreciated.

All Development Departments of the Government'; approach
the village through the multi-purpose Gram Sevak or Village Level
Worker and the village in its turn approaches the Government through
the Gram Sevak. At the moment the country cannz.tt afford to have
separate extension workers at the village level in the fields of
agriculture, education, public health, etc,, and even if the cox}ntry
could have afforded, the training of such personnel for the village
work will prove a formidable job.

Agricultural Extension Worker and the N. E. S.: The Agricult}lral
YExtension workers who are to convey their expert recommendatlor}s
to the farmers through the Village Level Workers should keep in

view the following three conditions :~

(1) The needs of individual villages, vary from village to
village and the development work is to be planned according to the

needs of each village.

(2) Even in a village varying groups of people ha.ve varying
needs and the agricultural programme should be so designed as to
serve the different groups. There are some well-to-do, some poor,
some advanced and some backward farmers in each village. The
advanced farmers would need more advanced recommendations ; the
poor farmers would need such recommendations which fio not infrolve
large capital outlay. The agricultural programme in the village
should cater to the needs of all different kinds of farmers. As the
villages develop and as the community progrfmxr}me advances the
programme will have to be much more specialised and advanced.
With the increase in the income of the farmers and after the first
lessons in improved farming have been learnt, the next step would be
more advanced and may also involve a larger capital outlay on land

development.
(3) Since money is limited, the development programe should

largely be based on inexpensive items or items of work which require
labour rather than cash investment. Grants and subsidies should
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not be given when loans can serve the purpose and the timely
repayment of loans is an essential pre-requisite for increasing the
volume of credit.

(4) There should be appropriate extension recommendations
for all groups and all fields. The gaps in research reccommendations

should be filled up by referring the research problems back to the
research laboratories.

(5) There should be an adequate organization for catering to
the supplies required for the development of agriculture. Seeds,
manures, fertilizers, implements, plant protection equipment and
chemicals and agricultural credit should be readily available at loca-
tions near the village and should reach in time. Since the increasing
volume of this supply work will be entrusted to villae co-operatives,

in the development of co-operatives the agricultural extension workers
will have a vital stake.

Agricultural Research : Each extension worker should locate the
farmers’ unsolved problems and communicate these problems to the
research workers. The extension worker should also study the reasons
for the modification by a farmer of the experts’ recommendations
and should communicate his analysis to the research worker. The
research worker must quickly communicate his results of research to
the extension worker. His research should be so designed as to serve
not only a big land-holder but also a small land-holder who owns one o
two acres of land. It would be useful for the research worker to study
the reasons for the vast differences in the yields that are encountered
even in the same village. The technological needs of a farmer whose
yields are 1/3rd of those of the best farmer arc different from the
technological needs of the best farmer. Since agricultural production
is competitive throughout the world, the research worker will have
to ensure that the Indian farmer has the same degree of high techno-
logical advance available as that of the most advanced countries in
the world. The research must ensure that border-line fields which
fall between the two specialists are not ignored. Evolution of
composite agronomical practices like the Japanese method of Paddy
cultivation is likely to be missed unless the integration of the
differant factors of production is attempted. While factorial designs
enable the research workers to understand the “interaction of various
factors, a deliberate attempt has to be made to evolve composite
practices.  As agriculture advances, the recommendations will
have to be more and more precise and therefore the contact of the
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research worker with the field will have to. be very’el(.)se. . Ver.y soon
it would be necessary to appoint extension specialists in dlﬂ:erent
fields at the district and even at the. Block level.' In some States
extension specialists have been appom?ed fc.>r hortxcultun‘e, s?garlcan(;,
soils, agronomy, and agricultural engmeermg ?.Lt the d.lst:,rlet evel.
1t may even be necessary to provide extension epecialists at the

Block level.

In Madras good progress has been 1made in research,
R j=]

particularly, in the field of improved seeds bhut the resea@h

worker will now have to aim for serving every farmer and serving

cvery field.

Agricultural Education : At the College le-vel there'are generalised
courses in agricultural education and there‘ is very little scope for
specialization. ~As the country advances it would be pos.81ble to
indicate the necds of specialists in different ﬁel'ds-and the agricultural
colleges will have to think of providing specialised under-graduate
courses. In the past it has been observed that needs of the country
have frequently been been under-estin}ated. W.henever a new
college is opened or admissions have been increased in the ex1st}ng
agricultural colleges, there have been apprehensions regardm‘g
unemployment but experience has shown thz.xt even after a few years
further expansion of agricultural education has been necessary.
There is a distinct need for developing post-graduate coursesin the
Agricultural Colleges in different subjects.

When the Agricultural Schools were opened bef'ore the last
war it was difficult to fill these schools to their capacity but now

- with the changed circumstances the need for a large number of

agricultural schools has arisen.  Some of. th-e stz'xtes hfwe al.ready
cstablished agricultural schools in every district '\nth. suitable incen-
tives or stipends. Though it is difficult to v1sual.12e the further
needs, it is safer to be over optimistiC_ as under—estimates hold up
the progress of the country. As farming becomes more 'I‘enmneraf,lve
and as agriculture is better organised, more farmers will come for-
ward to receive training at the agricultural schools.

Suitable referesher courses should be organised at the Agricul-
tural Colleges for extension workers so that. over. a period of two
years the entire agricultural extension staff is t?amed up and brought
upto date. The research specialist should devise ways and means
for keeping the extension staff continuously up to date.
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Duty of Public Servants : The officers in the Agricultural Depart-
ment have been used to the idea of a production programe where
expenditure on minor irrigation, distribution of fertilizers and seeds
are expected to produce certain results.  Apart from these contri-
butory factors there is the effect of the general change that takes
place in the country and in the farmers. There is the effect of the
desire on the part of our people to improve and there is also the
effect of harder and better quality of work. We should not under-
estimate the potentiality of a mass-movement producing remarkable
results in a most unexpected manner.

The Government servants are like nuts and bolts. They may be
fitted one day to a car and another to a plough or to tractor. They
have no choice and no feelings. They as good public servants, arc
expected to carry out the policies that are framed. Our own views
and our own ideas should not prove a handicap to public progress.

Since the country is changing fast, the public servants will
have to anticipate events and think ahead. He should visualize the
agricultural conditions, the land use pattern, the water requirements,
the fertility levels that will be reached five and ten years from mnow

on and should set about solving the difficulties that will arise in
future.

The capacity of our people to understand, appreciate and to
solve the problems is tremendous and let us not under estimate it.
Let us consult them and let us participate with them in the discus-

sions of the problems that exist now and that are likely to arisc in
future.

Modern Trends in Agricultural o .
Education, Research and Extension in India

by Dr. S. KRISHNAMOORTHY,
Head of the Dept. of Agriculture,
Annamalai University.

The aim of this paper is to cover in a general way the trends
in Agricultural education, research and extension, which have been
noticed in recent years in India.

Agricultural Education : One of the latest trends in Ag‘ricul'tural
Education in India is the spread of Agricultural Education 1t§e1f
all over the country in various forms from agricultu‘re in the High
Schools upwards to the Ph. D. in Agriculture. The Agricultural College
and Research Institute, Coimbatore even a few years ago was the
only institution of its kind in the whole of South I-ndléf and .1t can be
truly called the mother of all Agricultural Igstltutlons in South
India. To day there are Agricultural Colleges in Baptala, (An'dhra
State), Osmania (Hyderabad State) Hebbal (Mysore Stz.xte) fmd ;‘rlvan-
drum (T. C. State). In addition to this, the Annamalai U:IllVGI’Slty has
also established an Independent Department of Ag‘rlcultural and
rural Institutions of Agriculture running three year dlplo‘ma, course
have sprung up in Perianaickenpalayam, 'Coimbatore and in Gandhi-
gram, Dindigual (Madurai District). Itisa mat'ter of I?I‘l.de to the
Agricultural College, Coimbatore, that most of its alumu%l have bee.n
associated with all these comparatively recent o.ffsprmg .Of this
Institutions. All of us who are at present working 9uts1de t?he
institution have received initially our inspiration foF new 1fieas.wh1ch
we are experimenting with from this great Institution which is one
of the greatest of its kind in this country.

Not many years ago, agriculture could be called an unto'uchable
in the Universities of India. This was merely in tune with the
patterns of thought which existed in the country as a who!e, that
for an educated man Agriculture was not a thing which was
respectable. So much so, while the Government in faach State esta.bl~
ished it own Agricultural Colleges to train men required for managing
their department of Agriculture and for the purpose of .m.zvard of
degrees, and the Colleges were affiliated to th.e Un1vers1.t1eS, tl}e
Universities by themselves did not take much interest directly in
Agricultural Education as such. But in recent years generally after
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India attained its independence and particularly after the food
situation in the country became a great problem, the whole country’s
thinking has been revolutionised and tody it might be said in all
confidence that agriculture occupies an important place in the minds
of the people and in the plans of the Government. The Universities
also have begun to take direct interest in Agriculture and Colleges of
Agriculture and Institutes of Agriculture have become part of some

of the residential Universities in India, such as the Banares Univer-
sity and Annamalai University. ' '

One other thing which is a prominent feature in the thinking
of all Educationists in the country is the unanimity with which they
have expressed the importance of Agriculture as a subject in the
curricula of schools in the country. In the Madras State, more and
more schools have been coming up with agriculture as a subjoct of
study in the High school. The Government of Madras have been
planning that every school should have Agriculture as a subject with
a moderate sized farm attached to it. Tt is therefore a matter of
great satisfication that whatever controversies may be raging around
the system of Sccondary education, the necessity for agriculture in

-secondary education has been all the time in recent years, the most
non-controvertial of matters.

Tt is a happy augary that this secondary education parti-
cularly with agriculture as an important subject has been tied up with
a three year diploma course in Rural Universities, such as are coming
into existance in Perianaickenpalayam, in Coimbatore and Gandhigram
in Madurai. Situated as the institutions are in perfectly rural
surroundings, the student materials coming up for such training aro
bound to be from rural agricultural communities and these diploma
holders from rural agricultural institutions, would in my opinion
fill up a gap in the country’s agricultural personnel.

Another pattern of Agricultural Education which has come
into prominence in the Annamalai University, which is again a
University situated in rural sourroundings is the introduction of
Agricultural as a Science optional subject like, Botany, Chemistry or
Zoology. In the Intermediate and B. Sc degree courses, such courses
have become extremely popular and while the graduates of the
Annamalai University who take up Agriculture as a major optional
Science cannot be exactly equated with the professional degree holders
viz. B. Sc, Ag. from the Agricultural College, Coimbatore these
courses are however suitable for giving an intensive and practical
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training in Agriculture and a highly useful agl‘ic%lltrirz}lv b'%'ats t(i1 the
Seience Graduates. Those from the. Annamfdal .Lnu Ser}sx y1 avz
proved highly aseful in teaching of Agriculture in High i ¢ 1(;\(; st an )
for all departments, guch as, the Revem.w, the Co-operatw?,. a 1orr.1a
Extension service and Community Pl'oleCt.S ete. ) In ﬂddltlo‘n;l W;th
Chemistry or Botany or Zoology, as a major s'ubject’ these Gr a} uates
would also be useful in certain sections of Agricultural Research.

Trom all the above, it ig clear that the patte.rnS of thought
recarding Agricultural Education have bet'an undergon}g anch‘zznge anc;
agj‘iculture has come to occupy 2 pre-em'ment pla'0e in all stages tol
oducation from the school to the University. It might truly be sta"z;
that the different patterns supplement rather than cc‘)‘mpete‘ “lt
each other. It is my personal opinion that the more agncultme ge vS
into different curicula at different stages of boy.s and girls 'cduca‘tlo{l,
better and better would it be for the prosperity of Ag'mcultme in
the country as a whole. Let us the.refore foster Agru:ul?ure as (“;
subject of study in whatever form m ‘evelzy school, E;Ol.-e{;e]t an 1
University keeping however the basic ideas of : gricultura
Education sound and in tunc with the needs of the country.

Besides the general patterns of agricultural Edu.cation f'or the
last eight or ten years, a lot of thinking has been. going 01r‘1 1;1t t}ui
country regarding the remodelling 'of the professional Aglj%cultm'al
degree course. The Government Agrlculbul_‘al leaders and Agr icu 1;115?
educationists seem to think that the pmc.'tlcal asl?cobs of Agricultuve
should receive an even greater emphasis tha.n it does at presz?t‘.
The Agricultural College at Coimbatore .has introduced a 6 mon .15-
practical Farm training as one of the eqmr'emen‘ts fo%‘ the (:Oillpl@thll
of the degree. The formation of the Il.ldl.all 'Cou.ncﬂ of Agr 1c111i'iural
Education by the Central Government is indicative of thefG'owerl.x-
ment’s concern in maintaining high stan.dard.s 'of tran‘nng in
Agricultural Colleges in India. Under its auspices it 1s posglble for
the heads of Agricultural Institutions'tf) come together‘and t(.) evollve
improved patterns of Agricultural training. A note of caution 1-m-s
however to be sounded at this juncture. While much hard .wor < is
expected of an Agricultural Graduate and r.nore and' more is being
added to his curicula and while the professional agncult.ural degree
course is one of the toughest courses among all professional d.cgr?e
course still the ugricultural Graduate is an}ong the'lowc%b paid in
the country. Thisis a matter which requires consxdcmtlox} of a‘ll
the highest aubhoritics of the Government and from  the highest in
the Agricultural field.
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o atVXﬁllle v(vihat has been said above concerns Agricultural educa-

o ot Ge 1(11n er-Graduatfz level, some of the recent introductions

vorti 1:;11 uzte fzoulrses in Agriculture and its branches are praise-
. he Agricultural College and Research Insti ‘

' . nstitute has been
;un:;ng a ;OSt Graduate' diploma course in Horticulture for nearly
ye);rc;s(,).st Gle ;&nnamalal University has followed it up with a two

a sraduate degree course leading t i i
- ) ‘ . g to M. Sc. in Horticulture.
coulresre Agncultuml Cplleges in India have already established such
Course: mri‘)}i;her s1.1b]ects or are on the point of introducing such
pours . | e I.ndlan Agricultural Research Institute at New Delhi
cu“u(r)z anllgllFlgl; lb(;aen a Mecca for post graduate courses in Agri-’
allied fields. To meet the needs of tl i
o . ‘ 1e greater agricultural
auv(e:kg)cmletnt in the countr'y and to increase poduction and export of
Ag;igc;ultllllreural raw materials and industrial products depennding on
» more research is needed and h
n ence a large number of
esearch personnel are needed, and therefore the mogern trend (())f

brends ?vgl:;;lt;;zl Retsea'rch: O.ne of the most modern and recent
that the researcl - e“orthy in Agricultural Research is the fact
farmers and t;; VlV'Orker thinks more and more of the needs of the
conditions in the mos of work are more and more in tune with the
words of praise fo C&untry: .Whlle we have no doubt the highest
early days of modr- lZ B.r]tlSh personnel who were pioneers in the
ot hour o elnd grlcultral Research in the country, they could
Agricultural 0011(133?(;(:13 llfl tffi‘?lr)i};zl cg()ttt"he ;L'(ll{equate background of
of this. « - untries like India. As a result
(10\;03]:1’)1?121:: (;t:ct-hc I‘isearch pro‘]ectf; and the lines of Agricultural
neods. - An i )(l):tnot ex'actly an improvement for the country’s
implements advlo ¢ tanl b ekamplc.s. can be mentioned the agricultural
and the projects (f(L Sy 'the British for a long time in the country
unsuitable ]foxl' Stl(;r b-reedlng of cows with foreign bulls whizh were
understand that lth L.oulr?try, Today our Agricultural Scientists
with the conditio e1rf ines of rescarch have to be entirely tuned
the farmer. At t}ns ‘O th(.} country and the economic conditions of
that we should Catli sam.e time they have not lost sight of the fact
which have broadl ¢h up in the modern lines of Agricultural Research,
use of chemicals yolf?rm],]ed ‘}SOfUl. in advanced countries. The modern
hormones. ins -t: . ‘a klflfls in the shape of fertilisors, plant
o .,‘11.150(,.1(,1(1%, fungicides cte. is receiving every ‘Lttcnti(m’
rom our Scicentists. Qur young men in the Agl'icultura;l ‘R‘cscurch
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laboratories are just waiting when they could do something even
with atomic energy. The establishment of the first atomic reactor
for the whole of Asia, recently in Trombay, provides a happy augury

for keeping up the most modern trends in Agricultural Research.

Agricultural Extension: On Agricultural Extension nothing better
could be said about some of the things I have had on my mind than
what Dr. M. 8. Randhawa has said in a recent article on Extension
Training Programmes published as a selected article by the latest
issue of the Madras Agricultural Journal. It is a good thing that
the word ¢Propaganda’ which used to explain in the past the
activities of the District Agricultural Staff, has in recent years been
replaced by the word, < Extension’. Somehow or other this word
¢ Propaganda’ began to connote, particularly during the last World
War, something different from what the word really meant.

Today one of the modern trends of thought in the country
with regard to spreading better knowledge of Agriculture is not
merely to tackle the farmer but the family as a whole. It is being
more and more realised that in Indian Farming it is not the
farmer alone that comes into the picture, but it is a farmer’s family
as a whole which forms a farming unit. Therefore in recent years in
Extension work, the addition of home economics in Extension
has been coming in more and more into the plans of the Extension
work sponsored by the Government. It is also being realised that
one of the best means of spreading better agriculture is to train
Village leaders who became centres of the spread of improved
practices in Agriculture.

Again one of the most laudable lines of work in Agricultural
Fxtension in recent years has been not to treat agriculture as a sole
subject for improvement in rural areas, but with Agriculture as a
nucleus to develop all round rural welfare by providing better
communications, better sanitation more subsidary industries, more
schools, better nutrition, better medical help through all the
community Projects and National Extension Service so that the
farmer and bis family grow as better economic units, on the basis
of which alone agriculture can be improved and production raised.

Trom all these, it is evident, that while there may be some
defects in all our plans, and in the modern trends in agricultural
education research and extension, we are proceeding on sound lines
as far as agricultue is conserned in our independent India.




Farming and the Scientist

by Srr R. M. SAVUR
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at the I. A. R. 1., T have

They may be managing things better
around me makes

no means of knowing. DBut what is taking place
me doubt whether our experts know their own science thoroughly.
Let me cite only one instance to show that my criticism is not due
to blind prejudice against agronomic scientists.

little or nothing has been done in this country twards
managements of red laterite soils these
by soil men and agronomists of the
us should be the starting point

Though
the study of the defects and
have been studied thoroughly

U.S.A. and Wost Indies: What they tell
of research on these soils in India. The ignorant farmers of the West

Coast of South Kanara and Malabar are 8o well aware of the great
need for potash in this soil and the response given by ash that a man
would burn his hut if there was no other means of obtaining ash.
ave been and still are saying that potash is not

Yet our cxperts h
h of nitrogenous and phosphatic

necessary. Lakhs of rupees wort
fertilisers were stocked by Community Project authorities but not a

pound of potassic fertiliser though ash is scarce and of poor and
doubtful quality because it is obtained by burning vegetation grown
on a soil extremely low in potassium. As if this was not enough a
liming experiment on paddy was initiated where doses of 2000 and
3000 1bs. of lime — lime mind you not chalk — were prescribed per
acre. Apparently the chemist forgot all about theories and effects
of such excessive liming on intake of potassium and other essential
metallic ions on soils already highly deficient in potassium, about
constant ion effects, antagonism and competition between the
metallic jons and such like things which make a world of difference
between the results of experiments in vitro and in vivo in the soil.
The conclusion drawn from these experiments was that addition of
heavy doses of lime (3000 lbs.) gave a slight increase in the yield of
paddy. 1f after learning this a farmer does not take to liming at
this rate he would be dubbed ignorant and stupid forgetting the vital
fact that the farmer has to make a living out of the soil.

For myself I have learnt that it is better to depend on myself
than on such experts. My study of advances in agricultural science
has convinced me that already in various parts of the world enough
fundamental and applied research has been done to enable the
1se production many fold. A dozen years

progressive farmer to incre:
and so barren that it wasnot growing

ago I started farming on pure s
oven weeds to prevent it from blowing away. By putting a low
lying plot under a grass and legume mixture (Brachiaria mulica and

Sesbania speciosa) for two ycars I have been able to raise my yield
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of paddy from nothing to 3000 lbs. per acre. 'Ten years ago even
with heavy doses of F.Y.M. my sweet potato crop using a local
variety of vine gave me tubers no larger than my little finger, By
using a complete N. P. K. mixture and an American variety (T.S.T.
wh}'te) my yield in the last two years were # lb. per foot of row.
This year by making my own mixture with a little copper sulphate
and magnesium sulphate my yield of tubers averaged 166 Ibs. per
foot of row.

What little increase in production has been attained in the
last three years has been entirely due to the efforts of progressive
farm.ers, amateurs like those of Kora Kendra, favourable monsoons,
fmd increased facilities for supplemental irrigation. If this rate of
increase in production is to be sustained in the future - and sustained
it must be to provide for population increase-our scientists must
change their attitude and come out of the splendid isolation of their
laboratories and associate with at least progressive farmers to learn
from them what are their problems, what prevents them from
increasing yields, what are their cultural practices, etc.

Such association of the farmer with the scientist will make the
latter realise that breeding of improved strains and varieties alone
can effect no increase in production unless they are used along with
improved cultural and manurial practices. More importaut it will
make. the scientist realise the great need for reorientation of ideas of
fa?rmmg in general and enable them to convince the politician that
his present muddled ideas of land reforms will not lead to the desired
goal of ever increasing production.

I am fully alive to the need for increase in fundamental
knovifledge. But for food production which will keep in step with the
'req}urements of ever expanding populations what is urgently needed
is increase in that type of fundamental knowledge that helps to
fietermine the best practices for a given set of conditions. Cultural
improvement of any crop is entirely dependent on advances in cultural
practices. The utilization of these advances depends on improvement
in implements and equipment. So long as we small farmers have to
depend entirely on the wooden plough and the mamooti so long will
we be unable to employ knowledge of cultural improvements.

What changes, then, will be necessary in the organisational
set up of agricultural research and education if there is to be
developed an increase in that type of fundamental knowledge that
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helps to determine the best practice for a given set of conditions?
Upon this will depend the future of agriculture in this Country.
Let me state, for what they are worth, my ideas about the necessary

changes.

Firstly, what may be called an « Experimental Husbandry
Farm” should be set up on every special soil (the laterite for
instance ) to act as a sub-station to the existing research stations to
provide facilities for experiments by the advisory service. This
experimental husbandry farm should be under a Committee of which
the farm and the Station Superintendents as also the head of the
District Advisory Service will be members in addition to representa-
tives of local Farmers’ Forums and other farmers’ organisations
especially chosen because they are progressive farmers.

Secondly, in future, attention should be given to farm-
management studies both in teaching and advisory work, so that the
future agricultural advisory service staff may consist of men trained
to advise on problems of sound farm management and soil
management which will be necessary if farming is to be raised from
being a means of subsistence to an industry.



Changing Scenes in
Rice Research and Extension

—

by M. BHAVANISANKAR RAO,
Paddy Spocialist &
P. C. SAHADEVAN,
Assistant Paddy Spocialist

1. The Backgroung .
rice map of the world,
30 percent of the world

India occupies a unique position on th:
In acreage it has the first place with almos

area under this crop. [n production it stands
second to China because of the low acre yield; it is one of the lowesb

on record.  Difference in either climatic condition or size of holding
cannot account for such Poor out-turns ag

countries in the tropics (between 21°
1,650 Ib., and the small size of his holdin
to the Japanese farmer who takes over
field. Economic problems however, do
the largest yields are recorded in co
facilities exist and where the lands are
Japan, Italy or the U. §. A.

the average for other
and 30° latitude) is about
g has not been a handicap
3,000 1b. from an acre of his
exert a strong influence sinCDO
untrics where enough <‘I‘ed_‘t
mainly owner - cultivated as

Lack of such facilities or interest on the land which in turn led
to indifferent attention to both ‘nurture’ of seed and ‘nature’ of the
crop contributed not a little to the sad tale of India’s declining yields
and deficits through the decades, Madras shared the same fate and

ad to fall on imports of rice from
Orissa and Bengal in earlier years and later from Burma, Siam and
Indo-China.

The first change in the Scene was in evidence when the
Department of Agriculture wag

organised in Madras, as in other
States of India. Scientific achjeve

ments in the fields of breeding
improved varieties and uge of fe

rtilzers made much headway ever
since, in line with other states and

countries.  Absence of a co-ordi-
nation between the different States was however, noticed and this

has since been overcome by the establishment of a Central Rice
Research Institute at Cuttack. Extension work too was not given
the attention it deserved with the result that the State faced a food
crisis, familiar in long history, during the Second World War. By
this time the country attained independence but the battle had to be
continued on the food-front. The Grow More Food campaign initiated
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Evolution of medium and short duration strains resistant to
‘blast ’ is one of the latest items of work in this direction. All the
available stocks {over 2,300 in number) are proposed to be tested
out for their resistance as preliminary to further breeding. It is also
on the programme of the Food and Agricultural Organization that
resistant varieties existing in the collection of different countries arve
to be tried in all other countries where ¢ blast’ is prevalent.  Verietal
differences in resistance to the disease like Toot-rot are also noted
and comparative study of the disease including those caused by

physiological factors, is one that has come up for consideration in
recent years.

Studies on insect resistance too have assumed importance.
Varietal difference to the incidence of pests is alrecady noted in the
case of the paddy gall-fly. It must be possible to detcct similar
resistance to other pests as well. Biological control of pests like
stem-borer is still another item of work that is receiving attention.
A big step in the direction is the decision taken by the Food and
Agricultural organization to establish a research centre in India.

Dormancy in short term rice, which is an unusual fcature is
achieved in the strain TKM. 6. Isolation of varieties capable of
response to high fertility is another important aspect of synthesis,
the work on which is progressing on an international scale. One of
the factors contributing to such response is resistance to lodging and
separate programmes to induce the character in as many strains as
possible have begun in most of the States in India. Stiff straw
combined with a quick and tall growing nature would incidentally
lead to the production of strains that withstand submersion.
Problems of drought and alkalinity have loomed large in the
programme of breeding improved strains and in breeding for resistance
to drought, wild species are used as parents in hybridization.

On the side of nature we already know the optium conditions
of growth with reference to seed rate, age of scedlings, spacing and
varietal requirements. The practical value of major nutrients N, P
and K, their quantity and proportion in the organic and inorganic
forms as also the time and method of their application, arc well
established. Minor elements and deficiency diseases as well as the
balance of macro and micro nutrients are subjects that are now
receiving wider attention. Foliar diagnosis and tracer techniques for
detecting the role of major and minor nutrients have already vielded
interesting results. Investigation on soil micro biology has proceeded
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apace and studies on the influence o.f al:}ge i.n fertili‘zing (riie }11:1:3
begun in Madras also. On the. physmloglcal side, t?lel mo and vp 10 )
induction studies are initiated in some States especml.ly at university
lahoratories and a comprehensive 1)1'0gra1118 of‘ work is rcontcmplat‘ed
at the Central Rice Research Inst‘ltute,' at. Cut.tack.' I‘h.e nee(l' for
more genetical and cytogenctical mvestx'gz\tlon is be}ng ' increasingly
folt with reference to sterility and the linkage group 1n rice.

These fundamental aspects apart, vield has been the mnq’or
point in view in all breeding and agronomic programmes. Wide
intercst is now shown in the quality of the produce, hulling perc:entage
volume expansion on cooking, nutritive aspe‘ct:,, as also' tl?e‘ l.nthorto
undefined qualities of taste and flavour. Nutritional studle.s 1n1t1atfad by
Dr. Srinivasan at the Indian Institute of Science are being continued
elsewherc under the auspices of the Medical Research Council.

Designing of implements for the different operations pertaining
to rice cultivation has come to the scene with the introduction (.)f tfhe
Japanese system of cultivation. Cultivators themselves are evincing
increasing interest in this direction.

4. Extension Gains Tempo: New melhod introduced: The adva,-noe
made in paying greater atention to rice production during t.he First
Five-year plan has increased by 40 per cent}. The acre ylfelds too
have registered steady increasc. The following figures bear it out.

Year Rough rice (pounds per acre)
1940—41 1,529
1945—46 1,501
1950—51 1,328 )
1953—54 1.593
1954—55 1,695

There was already the drive for increased production. . ‘The
cultivators became manure-minded and were in search of fertilizers
for quick cffect. To add to this, three years ago the Japanese
system of cultivation was introduced. I.{eports of phegmnenal
increase in yield as much as the novelty of t]n? name ?ontmu?‘ t‘o
facinate the farmers of India as much as 'those in th}s State. This
has been partly responsible for the extensive use of improved seeds
and fertilizers.

The Departmental strains have now covered '_50 ‘percent of the
area under rice and are expected to c(’)?'er another '3;).—.3'() per (-Cm., by
the end of Second Five-yecar Plan. The prospect is indeed bright
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since the newly introduced Village Seed Farm Scheme, has increased
the spread as never before. According to this Scheme primary seeds
are distributed at one pound per acre under rice in a village, to
selected cultivators who multiply and distribute the seeds in the
next season to other cultivators on exchange basis. The supply of
nucleus seed may present a problem but this may not be insurmoun-
table with the establishment of as many as 400 State Seed Farms

under the Five Year Plan. Regional Seed Testing Stations for rice
are also to be established.

The different aspects of rice and rice cultivation comprising
genetical and agronomic investigations are now lending themselves
to a new integrated approach and this in itself augurs well for the
future.  Better co-ordination and co-operative efforts arec now
discernible. The Institute at Cuttack has forged ahead to serve as a
connecting link between the States in which many ce-operative trials
are beginning to be taken up. The proposed appointment of Liaison
Officers in each State by the Centre is a welcome step in this direction.

In this State, a 25-year Plan for rice research and extension
has been recently drawn up, implementaion of which is expected to
give Madras the lead in all round development.

5. Synthetic Rice in the Air: Whatever be the merits or
demerits of synthetic rice from a socio-economic point of view, its
production is the greatest tribute that technologists pay to rice. It
is nothing but a blend of flours of tapioca, groundnut and wheat in
the proportion of 60, 15 and 25 percent respectively. Still another
improvement made is to give a coating of calcium caseinate to the
synthetic rice to make it richer in calcium and protein. It would be
useful to know its chemical composition.

Chemical composition
Synthetic rice
Naturalrice Synthetic coated with

Particulars Raw milled rice calcium

o % caseinate
1. Moisture 125 105 9.8
2. Protein 66 11-2 144
3. Fat 05 19 19
4. Carbohydrate 796 738 710
5. Calcium 0-01 0-05 022
6. TPhosphorus 012 014 015
7. Iron (mg.) 1-8 2:9 28
8. Vitamins (mg.) (Thiamin, 1:33 3-99 384

Nicotinic acid and Riboflavin)
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A processing plant capable of producing 10—12 tons of synthe-
tic rice per day costs Rs. 4 lakhs and the cost of working Rs. 50 per
ton. The many advantages claimed for the synthetic rice, like rapid
cooking, keeping quality, nutritive value, etc., may probably weigh
in its favour for commercial expolitation in the near future.

6. Mechanization: Mention of synthetic rice leads to a consi-
deration of mechanization in rice cultivation. The purchase of
war-surplus tractors by Government and hiring them out to farmers
have put many into the fields. The Japanese rotovator and inter-
cultivators have also come into the picture recently. Labour-saving
and time-saving implements are a boon to cultivators in areas where
labour is scarce and obviously much remains to be done in this sphere.
Machines for transplanting and harvesting have to be designed to suit
Indian conditions. How far mechanization would gain momentum
in our country depends on the scope and content of our policy of
industrialisation And this would mean that in the field itself the
cheap labour should give place to simple and efficient machinery
at all cost. That way alone, an all round efficiency can be maintained
and bountiful production ensured for a vast section of population
to whom rice means life.



Modern Trends in Indian Agriculture:
Millets and Pulses Improvement

by B. W. X. PONNAIYA, &
A. SUBRAMANIAM,
Millets Breeding Station,
Agriculture College and
Research Institute, Coimbatore.

MILLETS

Introduction: In the United States of America, Union of
South Africa and in Australia where agriculture is highly advanced,
millets are grown as feeds for poultry and pigs. The converted meat
is consumed as human food. Unlike these countries, in India, millet
grains are used for human consumption and the straw as cattle feed.
Under these circumstances, it is not surprising tht the best quality of
millet grains and high quality of millet straw in the world. are found
in this country.

Madras and Bombay are the two states in this country to
specialise in millet breeding work from an early date. The contri-
butions to Sorghum breeding at the Agricultural Research Station,
Coimbatore in Madras under the Inadership of G. N. Rangaswamy
Ayyangar, Millets Specialist are the most extensive and comprehensive
is the tribute paid by the American Year Book of Agriculturc 1936
with reference to the fundamental Research work dont at the Madras
State (Martin 1936 ). The other states which have large areas of
millets are following suit. For a long time the all-Tndia policy for
millets inprovement was lukewarm as greater stress was paid for the
improvement of wheat, paddy, cotton, sugarcane and oilseeds.
A recent review of the Scientific rescarch done on an all-India basis
pointed out the inadequate attention shown to these poor man‘s
crops though they occupy a large arca in the country.

The Indian Council of Agricultural Reserch convened an all-

India Millet workers Conference at Kolhapur in 1955 when all the
millet breeders of India along with the leading millet cultivators met
and discussed the lacuna that is to be filled up by reseaveh on
an all-India basis.  As a result of thse recommendations, reovienta-

tion of millet breeding has been made on the following lines in the
Madras State.
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Modern Trends In Millet Research: Millet improvement in the
Madras State is in progress for the past three decades. The three major
millets viz; Cholam (Sorghum spp.), Cumbu ( Pennisetum ), Ragi (Eleu-
sine coracana) and five minor millets, Tenai (Setaria italica), Varagu
(Paspalum scrobiculatum), Samai ( Panicum miliare), Panivaragu
( Panicum miliaceum ) and Kudiraivali ( Echinockloa ) have been
studied intensively. Millets being localised crops in the various
zones of the State, it was found that strains evolved at Coimbatore
(Central Research Station of the State) did not do well in the various
tracts although they were best performers for the variety at the
Coimbatore centre. This necessitated the opening up of a number
of zonal research stations in the state (Krishna Rao & Subramaniam
1950). The intensive work done resulted in 23 strains in cholam, seven
in Cumbu, five in Ragi and six in minor millets. Thus we have
improved strains suitable for the entire state except the Ariyalur
tract for which evolution of strains is in the final stages of trials.
For a breeder three decades ago, this would have been the ultimate
goal. But thanks to the advancement of science and scientffic bree-
dig, it can be said that these 30 years of work would form only the
basis for further improvement which is being visualized.

Though millets have specialised themseives for zones, recent
trials have shown that some of the strains evolved by hybridisation
have a tendency to suit a number of zones. This indicates that it is
possible to evolve universal state strains in Cholam, Cumbu and
Ragi by hybridisation of selected parents and testing a number of
purified progenies in the entire state and fixing a strain with
sufficient plasticity. The evolution of such strains would facilitate
easy multiplication and rapid spread of improved strains.

Previously it was presumed that if the duration of the millet
crop was shortened the yield also would tend to be lower. Trials
during 1955 disclosed that one of the very short duration types
(85 days) of irrigated Cholam, strain Co. 12 evolved at Coimbatore
is capable of giving a very high yield of 6,000 lIb. of grain under
heavily manured conditions, The high yield has been found to be
due to the capacity of the strain to utilise the manure efﬁciently.
The study of such high fertility strains needs further exploitation
as the country is steadily becoming manure conscicus.

The nutritive value of millet grain has not been studied
properly from genetic and agronomic angle. A variety of white
Ragi cultivated in the Mysore tract was found to contain a high
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rhizobial nodules. Research work on the above lines has been taken
up in the two important pulse crops of the state namely redgram and
blackgram.
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Modern Trends in . .
Cotton Production and Research in India

by N. KESAVA IYENGAR,
Cotton Specialist, Coimbatore.

India, at present, is the second largest cotton growing country
in the world being only next to the U. 5. A.; in acreage. In production,
however, it takes the third place, the first and second ranks being
occupied by the U. S. A. and the U. 8. 8. R, respective'ly. As estimated
from the figures of 1954’55, the area under cotton in India is 18-3
million acres and the production is placed at 42:98 lakh bales.
Towards the world’s totals, the country contributes about 23:7% in

acreage and 11'5% in production.

Owing to World War II and partition of the country in
1047—48 a great shortage of cotton production was created in India,
while the demand for raw cotton continued to increase since almost
all the mills were located in the Indian Union itself and further
development of more mills caused increase in spindlage. Therefore,
urgent steps were taken to increase the area and production of cotton
in the country to achieve self-sufficiency and save foreign exchange.
The “ Grow More Cotton Scheme ” was launched by the Government
of India in 1950—’51 and all the cotton growing states were
requested to take part and targets were fixed for the country and
every State. The scheme was incorporated in the First Five Year
Plan in 1951—’52. The targets fixed were 18 million acres and
42-29 lakh bales. Since then steps were taken to incrcase the area
and production as per the items fixed in the plan and a steady
increase in arca and production was achieved as seen below :

Production in lakhs of bales (of 392 1b. l‘i—n“t—)

L Medium Short

Area in . tOYl)‘lge staple staple
Year million 75/8%1 d (below 7:8" (11:16”  Total

aCres. (7/8" an and above and

above). 11,16"). below).
1950—’51 1455 684 14-48 839 2971
1951—"52 1620 918 1223 992 31-33
1952—5: 1569 905 1395 831 31-31
1953—"54 1718 1420 1662 S8 39°65

195.4—"55 1835 15°87 18°56 825 4298
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Production in lakhs of bales (of 392 Ib. lint)
Medium Short

Area in Long staple staple

Year million staple  (below 7,8" 11/16” Tatal
acres. (7/8” and and above and

above). 11/6"). below).

Average — 1103 1523 874 3500
1950—’55 — (32) (43) (25)

1945—'50 — 3-83 1148 7-21 22:52
(17) (51) (32)

1940—’45 —_ 619 14-61 15°26 36:06
(1) (41) (42)

N. B: The figures in brackets give the % on total production.

It is seen that the targets, both in area (18-35 lakh acres) and in
production (4298 lakh bales) have been achieved even one year ahead
of the completion of the plan period in 1955—’56. It is also seen
that in the matter of production, there is considerable increase in
long and medium staple cottons and the percentage of short staple
cotton to the total production is very much reduced. The
contribution of Madras State for 1954—55 is 872 lakh acres and
the 2-71 lakh bales, in the plan period.

The target fixed under the Second Five Year Plan ending with
1960—61 for the Indian Union is 20'4 million acres and 5586 lakh
bales, the share of the Madras State being 11'74 lakh acres and 5°57
lakh bales. It is thus seen that the trend of cotton improvement

18 towards self sufficiency in the First Plan period by expanding
the area under cotton and increasing production.

At present India is importing about 6 to 7 lakh bales of long
staple cotton from Egypt, Sudan, East-Africa, Peru and the U. S. A.
During 1951—’52, a quantity of 12'40 lakh bales wag imported and
this figure has declined to 620 lakh bales in 1954—’55. The
Government of India is now permitting to import only cotton of a
staple length of 1-1/16 inch. As regards exports, since they are
subject to quota allobment, only certain short medium staple cottons
are allowed to be exported, like Bengal Deshi, Oomra Deshi, Mathio,
Cocanadas etc., to countries like United Kingdom, U. S. A. Europe
etc. The export in 1951—’52 was 199 lakh bales and 319 lakh
bales in 1954—’55 and varied from year to year.

Cotlon Research 387

As regards the mill consumption of cotton the trend was as

follows :
Lakh bales
Year :
Indian cotton Foreign cotton

T lo51—52 2954 1134

1952—53 35°90 . 889

1953—54 ‘ 3860 7‘53

1954—55 41-24 646

The trends are for consumption of greater quantities of Ind?an
cotton and there is a steady decline in consumption .of foreign
cotton. Of late, loose cotton is being consumed by m1.lls and the
trends show increase in consumption from 2-61 lakh bales in }952—53
to 359 lakh bales in 1954-55. In Madras State there is large
consumption of loose cotton and in 1954-55 it was 2:05 lakh bales
as against 1'50 lakh bales in 1953-54.

The most important trend in the increase of produ'ction is
the vyield of cotton per acre. As it may no.t be pos?31ble to increase
the area indefinitely, the only possibility lies in ad(?ptxng the measures
which gives greater yield per unit area. In India cotton is mos.tly
grown as a rainfed crop and the yields of the crops grown on varying
types of soils and rainfall are subjected to vagaries of the monsoon.
As against a total area of 18-3 million acres the area under .1rrxgated
crop is only 1'7 million acres. Attempts are therefore bemg.made
to increase the area under irrigated cottons. The average yield of
irrigated cotton in India is estimated to. range from 200-250 lb. of
lint per acre and in the unirrigated crop it ranges from 69 to 100 lbs,
When compared to the yields of U. S. A. w1t'h 300 1b. lint per acre
and Egypt with 700 lb. per acre the ?Verall yleld.of 93 1b. per acre
is too low. Attempts are therefore being made to improve th.e ylled
per acre by distribution of seeds of improved varieties, apphcatlon
of manure, irrigation, adoption of improved cultural pr.actlces a.nd
control of pests and diseases. By such methf)d the yields of lint
have increased from 93 1b. to 116 Ibs. per acre, in 1.954‘5.5. It may
be stated that out of 18 million acres of cotton in India about 9-4
million acres (52%) are covered by impr.oved seed in 1954-55. This
is expected to contribute an extra quantity of about 23,.500 bales if
we reckon that improved seed gives 10 lbs. of extra lint per acre.
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The estimated extra income carned by the growers was Rs. 14124
lakh. In Madras State about 653, of the arca was covered by
improved seed and 225 lakhs of Rupees was realised as extra income.

Another important trend in the production of cotton was to
switch over large arcas from the unremuncrative short stapled
“deshi’ to more remuncrative and adaptable varieties of American
cotton. This is particularly possible in recent years as there is
increased scope of irrigation and suitable varieties of American
cotton are available for cultivation as unirrigated crop. Such
advances are seen in Punjab, Bombay. Madhya Pradesh and Madras.
American varieties like Cambodia 2, Madras Uganda 1, P. 216F.
Laxmi 134-Co. 2-M, 0394 are now grown in these respective states
both as rainfed and irrigated crops. In Madras, out of three and
half lakhs of acres under Cambodia about 1'5 lakh acres are grown
as unirrigated crop in Salem, parts of Coimbatore, Madurai, South
Arcot etc. Tracts receiving adequate rainfall and lighter soils aro
suited for such cultivation.

On the research side, great importance is attached to im-
provement in quality and yield per acre of cotton, in order to enable
the cultivator to get the maximum cash return per acre. Notablo
achievements have been made in all the cotton tracts of the country
and progressive improvements shown as a result of the tireless efforts
of the breeder. As a result the quality and yield ( particularly the
ginning percent) of cotton are changed from the original short
staple, low ginning cotton with low spinning value to one of long
and medium staple cotton, with a higher ginning and better spinning
cottons. The duration of the crop was much reduced and the loss
from pests and diseases considerably minimised by the evolution of
resistant varieties. Great encouragement is heing given for the
evolution of extra long staple American cottons and spocial purpose
cottons like Sea Island to reduce the imports of foreign cotton.

In Madras, the charactor of both the American and deshi
cottons was considerably changed as a result of progressive improve-
ment. In the case of the Amcrican cotton, the original Cambodia
with a ginning percent of 32, a staple length of 7/8" and spinning
30 counts was changed to one possessing a ginning percent of 35, a
staple of 15 16” and 34 counts with the evolution of Cambodia 2.
This hardy jassid resistant strain was responsible for its rapid spread
even as an unirrigated crop and replaced the original inferior deshi
cottons. Further cfforts of the breeder finally led to the evolution
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of Madras Cambodia Uganda 1 (known in trade as Rajapalayam) in
suminer areas of the Southern districts of the state. This strain had
a ginning percent of 36, staple length of one inch or more and c'apab.le
of spinning 44 counts. On account of its shorter duration of six
months it gained rapid popularity in the summer area for growing
under wells in rice lands and on account of its superior quality and
shorter duration it also became popular in the winter Cambodia area
and gradually replaced Cambodia 2. Thus, it was possible to bring
the entire Cambodia area of about 3'5 lakh acres under one cosmo-
politan strain. In trade, this cotton gained great reputation and
the consuming mills were able to get greater quantities of long staple
cotton. As this variety is placed outside price control by Govern-
ment of India on account of superior length of one inch and over,
the cultivators were benefitted by higher valuation, particularly for
the certified produce. Further achievement in the direction (.>f
quality and earliness resulted in the release of Madras Ca@bodla
Uganda 2, for the summer area, which gained rapid popularity on
account of its earliness by a fortnight, higher yield, a staple length
of 1-1/16” and a spinning value of 50 counts. This replaced M. C. U.
1 very rapidly. Improvement in staple length and ginning percent
is in progress and strains like 9030, which are capable of spinning 50
counts, with a ginning percent of 38 and resistant to pests like
pempheres and jassids are being made available for the winter area
to replace Madras Cambodia Uganda 1. In the summer area selec-
tiohs like Lo-315, Lo 313. 0484 etc are available and these possess
staple length over 1-1/18” and are capable of spinning 50 counts or
more, with good strength.

Quality improvements with better ginning value have been
imade in the deshi cottont of the state. The inferior Uppam with
low ginning of 23 to 25% and poor spinning value of 12 to 16 counts
was almost eliminated and the local Tinnevellys were replaced by
Karunganni strains. The position of local Karunganni with a
ginning percent of 30, staple length of less than 7/8” and 24s was
improved with the release of Karunganni 2 and Karunganni 35,
which are superior in ginning by 1 to 2 percent. The staple length
was pushed up to 15/16” level and the spinning to 29 to 30 counts.
Further improvement in wider range of adaptability, resistance to
diseases, better yield, ginning percent, staple length and spinning
resfited in the evolution of a new strain 6186-9 which proved to be
superior to both Karunganni 5 and Karunganni 2 in all respects.
Tt possessed a ginning percent of 33, a staple length of nearly an
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inch and a spinning value of 34 to 36 counts. Thus, it was possible
to .re(':ommend a cosmopolitan strain in the deshi cotton also for the
unirrigated tracts of the state.

o Quality improvement associated with other factors like
ginning, earliness, resistance to pests and discases have also been
achit.)ved in other states. The L. L. types, P. 216F and H. 14 in
Punjab; 134-Co. 2H and 170-Co. 2 obtained from interspecifie
crosses of Asistic American Cottons in Bombay; 394 of Madhya
Pradesh, M. A. 5 in Mysore, Gaorani strains of Hyderabad, cte have
all contributed towards the improvement in uality of the Indian
cotton. The attempts to introduce special purpose cottons like Sea
Island Cambodia x Sea Tsland hybrids will also go a long way in
reducing the import of extra long staple cottons. ., ‘

Like the other parts of the World, the question of improvement
of cotton by transferring desirable qualities from the wild cottons
to t?lle cultivated varieties is engaging the attention of cotton breeder
in India. Wild cottons like G. anomalum, Q. thurherii, 1. raimondii,
G. armourianum are useful to bring desirable qualities like resistance
to pests, diseases and drought, fineness of lint, strength of fibre ete.
Such long range work is proposed to be included in the programme
of the All India Regional Research Stations to be established in the
country very shortly.

In the Second Five Year Plan it is proposed to export cotton
and earn foreign exchange. The question of increasing the production
of harsh cotton in the country for export to f(:‘ci(rn market 18
(%ngaging the attention of the GGovernment of India. ;\: this cotton
fetches as much price as the quality cottons like ‘Rajapalayam’ and
as .there is great demand for this cotton in foreign countrics for
various industrial uses. the cultivators will stand to benefit DY
growing such cotton in suitable areas.

At present, cotton seed is almost exclusively utilised for
cattle food and the cotton seed is therefore not given the duc value
10y M A\ .

1t deserves. In the U. 8. A,, the seed is crushed and the hy-products

obtained like cotton seed-oil, cake, ete., are utilised for various

industrial uses and the cake is fed to cattle, utilised as manure cte.

In the valuation of cotton sced the oil value is considered and
better values : tashi - i

ter \‘xlucis qre offered.  Crushing of cotton sced to extreet oilghad

commenced in Tadia in the reeent years in Punjab, Madhya Preadesh
and other places : are | X 9

§ ther places and rescarches are in progress to assess the oil v alue
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of various cottons. Likewise, linters are extracted by special
machines in the U. S. A. and the same is utilised for various purposes. -
In India, such machines are just being tried. Thus the cultivation
of cotton not ounly benefits the growers by supplying raw cotton in
the shape of lint but hetter monetary returns are obtained by
enhancing the value of seed on the basis of oil-content, linter value
etc. In Madras, the cultivation of cotton in rice fallows, has shown
possibilities of getting about 7000 lbs. of supplementary organic
matter, in the shape of plant residue, to the succeeding paddy crop,
in addition to lint and cotton seed.

Other recent developments like organising co-operative
socicties to multiply seed of improved varieties on large scale and
distribution of the same to the cultivators, establishment of small gin
units in the villages to enable the cultivators to get the cotton seeds
readily and easy transport of lint to the distant market centres,
establishment of regulated cotton markets to benefit the cultivators
to get fair price for their produce, are in progress in the various
States.

In order to protect the quality of cotton, control the
movement of cotton, and price of cotton, to prevent malpractices like
deliberate watering, bad ginning, legislations like cotton Transport
Act, Cotton Control Act, Market Act, Ginning and Pressing Factories
Act ete., are being introduced in States where such provisions do not
exist, in the larger interests of the cultivators, trader, and

manufacturer.

From the foregoing accounts it is seen that the trends in
cotton in India is on the progressive side and there is every hope
that ere long India will occupy the foremost rank, not only in area,
but in production, and quality as well and above all in bringing a
much larger income to the cultivator and also in helping the country
in carning foreign exchange by the export of raw cotton, cloth, yarn
and cotton seed products.
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. . i the
India is one of the major oilseeds producing countries ‘mv:,ry
world and it will not be incorrect to say that oilsceds occupy ‘qu,a‘te-
prominent place in the agricultural and industrial c(-onnm.y—nf tli{eh'q cons
The all India acreage is 29'3 million with a production of 53 la . "cover
and the major oilseed crops viz. groundnut, gingellyand (.ns“;hdruﬂ
anarea of 20'3 million acres, producing 405 lakhs tons. In the “‘i(th o
State they are cultivated in an area of over 20 lakhs acres ‘;“d,m s
annual production of 8:23 Jakhs tons. The area of coconut m State
1'53 million acres the world acreage being 84 million. I",t].ns ‘nuts.
1t is grown in an area of 55 lakh acres, producing 1,200 million

s State
M . . hlh‘ ,st;ﬂ
Crop improvement work on the major oilsced crops of t ! e
3 . . . . . . rov
18 over two decades old. Within this period marked unf}; - and
M 1 192 r1ec
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. N v )llltion
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: . , idisation. (i) efficie
of improved strains through selection and hybridisation. (ii)
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. . asures i
(iii) effective plant protection meas opts in
. . . . JHievem '

(iv)  development work. A brief review of the achieve
Oilseeds improvement ig presented here.
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i ielding strains, three annual types

() Cas’tolrti f(})::;r: ll%:ex}l’l(zlvoifed by selection ?,nd hybridi-

and ane potenn’s i y(I;o 1 is rich in oil (55%) and thrn.res best at

sation.. The s;rg(l)r(l) tc; 4000. ft. A technique for the mamtc_anance of

clevations of 1’; of the strains has also been evolved. .'I.'he 1m-pr0ved

vigour ane };:(I;lwi in about 4,000 acres and the additional income

rains are

::orks out to Rs. 55,000,

(d) Coconut: The prodﬁction of the hybrid betwee? th&;

d dwarf varieties is the first attempt in the annails]D (')d
" d:UYn of the coconut and it has been a great success. .The ybri
;{:St;nfot only come to bearing early, but also bear heavily.

Il. Efficient Agronomic Practices: (a) G.roundnut :”Thge”ecf(())rsor:liz
ing for a raifed crop has been determined as 9 %( 3
spacmg and 6" x 6” for the bunch type correspondlng to a St'ae
L B s 120 1 respectively. ~ Recent trials by increaing
rate of 8.0 b tween rows and reducing the spacing within the rows of
the spaclng e oundnut have shown that the yield is not .I‘edll‘fed
the sPreadmg %jn is either 24" x 3" or 18" x 4” and this modification
‘even If.thefsp?lita%es intercultivation with labour saving implements
in spacing ac ducing cost of cultivation. Application of potash and
and helpﬂ' in I’f’zd in higher doses (75 and 50 Ib. respectively per acre)
phosphorie ;Lfl] essing Zf cattle manure recorded significant mcr?ase
f)ver. ; baS&A I'limtion of 2 to 4 cwt. of lime per acre in lime deficient
n .ylelds’l dpp r(;Per development of pods. Growing groundnut
soils, hel P}f tI:;on castor, redgram or cholam is found to be _more
mixed w1t. coth'm’ growing groundnut as a pure crop or as a mixture
rgr:}]:ziilt?:ops‘ Erowing cereals in rotation with groundnut was
X)lund to be beneficial.

; :  The optimum spacing for the ralnfed. and
. (:1) ) oG z7111{111»6:l‘k‘z)/een determIi)ned as 9"x 9" zmdil’ xl resp'ect:,lvely.
lrrlgat‘% % I()i termine the optimum time of sowing of the irrigated
n o brial b0 ¢ it was found that early sowing (February. or early
ﬁumrl?)ezi:iﬁg’i]n good growth of the plants and maximum yield.
arch).

i ing for the medium and long
stor : The economic spacing .
i (O)t C:s was found to be 3’ x3" and for the short dur:?tlon
(luratul),n }1? The proper stage of harvest has also been determined.
types 1I' x 1.

tematic cultivation and
t: The benefits of sys cu

'(d) fotcl(i:ucrop have been established. A minimum of three
nrianulr liiisoonce in April—May for sowing green manure, a second
plough
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time in August—September for incorporating green manure and a
third time in November—December for ploughing in the ash, should
be given. About 10,000 Ib. of green manure per acre from a green
manure crop grow in situ, and for each tree 43 Ih. ammonium sulbhato
and 20 1b. of ash, or any other potassic fertiliser preferably muriate
of potash per year form the optimum manure. Calapogonium

mucunoides has been found to be an excellent green manure cunmceover
crop for coconut,

III.  Plant Protection Measures: It is very necessary to adopt
efficient control measures against pests and discases. ¥For
groundnut dusting with DDT. 5% at 20 Ib. per acre twice or thrice
has effectively controlled the Surul pest and resulted in higher yields.
Spraying 9% bordeaux mixture or dusting sulphur ap 15 1b. has
reduced the incidence of Tika leaf spot disease and increased the
yields.  dusting BHC. 57 at 10 Ib, per acre for gingelly was found
to be very effective against the shoot webber caterpillar which is the
most common and destructive pest of this crop.

The semilooper caterpillar in castor can be controlled by

dusting BHC. 10% in the early stages and spraying DDT or BHC
when the caterpillars are grown up.

For coconut spraying Gueserol 550 on the crowns of trees has
been found to be effective in controlling the black headed caterpillar
and to reduce the incidence of Rhinoceros beetle.

IV Development Work: To provide a continuous supply of
nucleus seeds of groundnut and castor for organising primary seed
farms, four Zonal Nucleus seed farm centres are being run. The
nucleus seeds of the four groundnut strains are being multiplied in
190 acres, and castor strains in 10 acres. The Oilseeds Development
Schenie envisages an additional production of 70,000 tons of oilsecds
at the cnd of the Second Five Year Plan period by spreading
improved strains, by intensive cultivation methods, ecffective
control measures against pests and deseases and by the extention
of arca.

By adopting the several improvements effected so far, on the
four oilsced crops the substantial monetary benefit to the agricul-
turists of the State that could be achieved has been estimated to be
618 crores of rupees as shown below :—
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Additional Value in

production Crores
in tons. of Rupees.
1. Spread of improved strains , ... 30,000 1-73
i ivati tive contro
9. Intensive cultivation and effec : . ‘
measures against pests and diseases ... 15,000 0°79
25 .
3. Extension of area ' ... 25,000 140
Intensive cultivation and manuring of g
coconut cee e 9

Total 518

Based on the criteria fixed for judging mother palms, s?ednut,s
and seedlings vigorous gselection is practised in the .tall varlef,y of
coconut which is recognised t0 be the most economic and safe ‘for
Jarge scale planting. Under a special scheme financed by the' Indian
(;fc|\1trznl Coconut Committee nearly a lakh of selected seedlings are
supplied annually from the nurseries enough to plz?nt 1,40({ au:re;.
These scedlings, when they come up to normal bearmg,'are expected,
on a modest estimate, to bring in an additional‘ production (.)f.20 nuts
per tree per year or & total additional production of two million nuts
valued at 4 lakhs rupees. This additional income of Rs'. 4 lakhs per
year increases in arithmetic progression due to the planting o.f one lakh
'of soedlings each year and thus by the end of 25 years the income to
the State through the extension of area under coconuts would reach

one crore of rupees.

Work on Improvement of the Crops Taken on Hand ax_nd are Awaiting
Solution: (a) Groundnut : Evolving forage types, white sefaded a'nd
other cconomic types, fixing the best cultural treatment involving
minimum expenditure are some of the important problerfls t%xa,t
still await solution on this crop. Cytogenetical and pllySlolOglCE.ﬂ
studies initiated recently are expected to throw' light or} the genomic
make up and nutritional requirements respectively. "111? study of
the problem of seed dormancy is another aspect that is being pursued
from the physiological and gentical ba‘ckgrou.nd. For the 1ast' th?ee
years, work on the devising of suitable machinery for the cultivation
.()f groundnuts has been taken up und.er a separate scheme financed
by the Indian Central Oilsceds Committec.

(b) (tingelly : Evolving cosmopolitan and economic types,
' ] M ) [N @
evolving high yielding long duration types suitable to the central and
4 o - . . . ‘:‘ . . .
southern districts, and determining the optimum nmn‘ul.al and (,.ult aral
treatments arve items of investigation that arce engaging attention.
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(c) Castor:

v m of work is proposed to be
te for stepping up production.

(d) Coconut -
parents capable of givi
an item of investigatio

taken up in this Sta

The determination of the best combination of

ng the most vigorous and economic hybrids is
n that has been engaging attention.

At the end of the Second
of the schemes are expecte

targets in the development progra
additional income to the cultivato

Five year plan period, when the
d to be made available, and the
mme would have been achieved, the
rs would increase appreciably.

results

Modern Trends in Indian Agriculture :
Plant Pathology

By C.V.GOVINDASWAMY,
Lecturer in Mycology.

Introduction : Plant diseases constitute one 91‘ thew%xt(laa,tgsb

obstacles to efficient and steady agricultt(lirall) pli(;:;:tn;)s(.i W ul:l gs ;Z
a athology has progressed by

::)?;ch’fc}())l:r?srifs, its izogress in India, thou%h nt?]t hof dt‘}‘:: s;;:::

itude, is still, by no means megre. Consn.era e eadway
boon i d, on the fundamental work relating to 301'1 borne
e es ecially of Fusariose wilts and the information now
P&t}_log’ins_ eoli“ immense value for planning our future programme
a"allabe’;’ sound lines. Furthermore the evolution of d1s<‘aase
. ?esearc Oﬁaties by breeding and the ready availability of a variety
resmtal}t'gar ntibioties, other chemicals equipment etc: for p.lant
o fungf‘“ - ak have to a large extent revolutionised Indian Agricul-
prOteCt]Ofn l“;orthe radio-active isotopes have also entered the ﬁeld- of
tur?- e ed offer great promise for future development of Indian
agrfC“lture anThe modern developmental trends in plant patholog.y
iil;rl;ul}zz;e;nostly on these lines and a brief account of the same is
presented in this paper.

Soil-Borne Fusaria: The soil-borne diseases caused by (%;ﬂ'ere;)rit
apeciea of Fusarium are important. In recent years cons3I era le
p tion has been paid to the study of the mec-hamsm of wi ting in
:;Ze?n;e?ted plants. The conception of vivotoxins as ex.plalr;ed tl})y
Dimond and Waggoner (1953) has led to a new orlentat;?}r: o 1;;
f approach to the study of wilt dlseases?. The recen

meth()dls ; onducted in India and elsewhere have 1ndlczzmted that
i;seeaz;l;fx:sis has shifted from th.e }.)urely quantitaglg?l z'm(i
litative routine investigations of soil mioroflera to one of biologica
q.ualb' hemical approach. It is further observed that a 'clos?r
> lt:) , ding of the physiology of wilted plants is essential in
uncers and'ng the host parasite interaction and the consequential
undersm'n ;hi external and internal symptomotology of wilted plar.lts,
CT};]aeniszul;ll mechanism by which wilting occurs ‘has been the subject
siderable controversy and two theorle's are generally I_)Ut

o conl to account for the wilting phenomonon viz the vessel plugging
1;‘;]1'0"(")?;‘ and the toxin theory. Evidence in support of each are
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presented by rescarch workers adbeving to o the “respective theorics;
but, in the present state of our knowledge, it is difficult to subscribe
categorically to one or other of these views.

Experimental evidence by many workers indicated that the
S\}cceptibility of plants to diseases particularly to infection by root
discase pathogens is conditioned to a considerable extent by their
nutrition (Waiker and Hooker, 1943, Walker and Foster 1946). The
control of wilt diseases caused by vascular Fusaria has been reported
by amending the infested soils with trace elments especially Zine and
manganese (Sarojini) 1951 and Sulochana 1952). Recent work by
Gaumann (1951) with wilt toxins has also indicated that the degree of
damage caused by these toxins depends upon the nutritional status
of the host, the under nourished being the worst affected. It is
reported by Sadasivan and his associates (1954) that the application
of many trace elements has brought about profound changes in the
soil microflora and the consequent effects on m]onisutinn; survival
and pathogenicity of several Fusaria. Investigation carried out by
them using wilt sick soil over a pH range of 4-8'3 have shown thab
the addition of Fe and Mn added individually andin combination t0

wilt infested soil reduced survival of Fusaria, the Fe Mn combination
being superior to individual clements.

' Extensive chromatographic studics on the distribution of
various constituents in roots and shoots of resistant and susceptible
varieties of cotton have shown that cystine was consistently present,
besides the other constituents in the resistant varieties whercas 1t
was absent in the susceptible varieties.  The
in the resistant varieties chelating with Fe in
the iron unavailable for forming the complex
appears to be a prerequisite for toxigenic
suggested.

possibility of cystin®
the host and rendermg
with the toxin which

wilting has also been
The important role of chelation of phytotoxins with
heavy metals in vivo and in ritro in the mechanism of Fusariose wilts
of plants has been emphasized by several workers.

Investigations
carried out in Madras have indicated that chelating

agents offer &
method of wilt control through the removal of free trace clements M

susceptible hosts and heavy metal chelation in pathological wilting:

Greater emphasis has been laid on pll changes in soils ginee P[‘{
has now come to be regarded as an important factor in the mobili-
sation of ions particularly of hecavy metals for plant growth and
general microbial activity in soils (Stiles, 1946). 1t is well known that
suitable adjustment of pH of the soils has heen used for many years
for the control of discases incited by certain soil borne pathogens:
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It is thus seen from the foregoing account that future work
. kbtcdly to be one of intensive study of the physiological

ndou dy o
Lt ps of the pathogene and the host 1n vevo.

relationshi ‘ o
Antibiotics:  The phenomenon of antagonism or a,nt.lb]osm
sopoorganisms dates back to the early days of bacter}ology,
e ‘mluewr: studies were made on mixed infections, accidental
];2110'0{::11:::1&};;11 ;)f cultures, the effects of one organism or its
> lic products and even attempts tf) utilise them .for disease
mbtab(l) HIre resented a series of uncordinated observations rather
;;)111:}11‘ C:)L :ystof\ which would fit into a new and inBlé)o;gant lbrm‘llchn of
geience.  The new cantibiotic age’ dates from 119 -39 10111 yb “‘ 1: ) a
gerics of co—ordinated studies were made in severa . a 0.1& c}m‘,‘i
lthroucrhou’o the world. New antibiotics arc'const:mtly bcull'g,dl'SCOV erd
and sgveml of them have already 'found important appblcamorll)s tasl
chemotherapehtic agents. Many discases that (‘-01f1d n';)t te Czine rl ec
previously have been found to lend themselves readily :1 h J(izii
By constant rosearch it has become possﬂ)l.e to step 1Tp r}1(3‘11'1 i]t- !
considerably. The potency has also been 111’(-1'(‘&50(1 thli)u;j; s‘? ectio
of strains and improvement in cult;\.n‘e technique. ‘ Ast 116 ‘belcr, 1111(1u03
were perfected mass gcale preparations were e'asﬂy ul;( T\ a;zn alg
now several antibiotics have been made available a 1confsx era y1
reduced cost. In recent yeare phcnomenal control o se\ifna
destructive diseases of crop plants has bet.*n reportc}d by Vtz:nouls
workers. To cite a few instances the following ’m:.Ly Jeﬁ« mc;n ;)fn?;
Gregory et al. (1952) reported control of ‘da.mpm;gmo . ) (;x tai; (:
seedlings by spraying actidion. Laben and Meitt (1 ou) (};n‘t. ' 1
Helixin, an antibiotic produced by Streplomyces sp. Wwas e tcg ;Vc “;
controlling early blight of tomoato when sprayed :\vtlalcortlcim‘ ‘mflcin-o
6.5 mgm/ml. Brian et al. (1951) lm'\'c' dcmm_xstrate( § 12; griseo 1; v1r.1,)
an antibiotic obtained from Penicilliam nzg‘rum' actec as]a;cys. emlz,l
fungicide and prevented infcction .by Botﬁr‘ylzs czncrela ;)}n to . Licet zm
Alternaria solani on tomato. Bruu‘l {1952) repo'rte( wt Galo OM'n
another antibiotic obtained from Trzchod'ernm .cm(le acted as :sysbelm‘c
fungicide in tomato plants and checked infection by Allernaria solan.z,
'l‘heosc citations serve to emphasise the tromendous progress made in
recent years in the developm?nt ot'“ a new branch of chemotherapy
comprising the utilisation of antll'notl‘es frequently referred ‘to as
santibiotic therapy’. In this connexion it 1,nu..st ho\'\'c\'or l.)o n\m}tlm}c(l
that although the use of antibiotics o{fer:% a h‘mt‘ful line of 1i1vest.1gat10n
for the control of plant discases the efficacy oi-these products is to be
agcertained by actual (wx])(rl'imontution ‘()n different crops under our
conditions and then specific recommendations are to be made,
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Disease Resistant Varieties in Agriculture: The need for the control
of plant disease is becoming increasingly recognised all over the
world. Among the control method developed, the discovery of
fungicides, antibiotics, chemicals and their use, no doubt, marks
a distinct advance in the development of scientific agriculture. DBut
such direct methods of control are not of universal application and
are bound to be restricted to a few crop desecases only. But by far
the most practicable and economical method is the production of
discase resistant crop plants combined with other desirable agronomic
qualities.” This method is no doubt a long range and time consuming
process but in the long run is the most effective and feasible method.
The control of the disease by the evolution of disease resistant
varieties is further complicated by the existence of physiological races
of fungal pathogens produced in nature by hybridization, mutation
or otherwise. It is a well known fact that a variety known to be
resistant to a particular disease in a locality does not always remain
resistant and succumbs to the disease in due course. It is,
therefore, evident that there can be no end for the evolution of
disease resistant varieties and it shoud be a continuous process.
But still accomplishments in this line are many and notable advances
have been made in obtaining rust and smut resistant varieties
of cereals, wilt resistant tomatoes, flax, corn, cabbage, cowpea,
mosaic resistant tobacco, legumes, blight resistant potatoes root-rot
resistant sorghums, mildew resistant cucumbers and many,
others. In india also considerable advance has been made in this
line and several destructive diseases like paddy blast, black rust of
wheat etc. have been effectively tackled by the evolution of disease
resistant varieties.

Although several diseases have been effectively kept under
check by breeding disease resistant varieties studies relating to the
exact nature of resistance, the various factors governing resistance,
the effect of environment on those factors, the physiology of the host
in relation to the pathogen ete. require intensive study. Recent
investigations of paddy blast disease in this state on the factors for
disease resistance have revealed that the silicification of epidermal
cells was associated with the resistance to the discase. Similarly
morpological ~ charactors like hairinness, presence of  bloom,
number of. stomata per unit arca, thickness of the cuticle and
epidormis cte. have been correlated with disease resistance in plants.
In certain cases the presence of certain organic constituents like
acids, esters, tanins, oils cte. in the host plants were found associated
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with resistance. During recent years, therefore in all studies
relating to disease resistance more emphasis is laid on correctly
determining the factors responsible for disease resistance and then
superimpose them on the varieties having other desirable agronomic
qualities. Further in all breeding programmes for disease resistant
varieties, the prevalence of the physiologic race flora should be borne

in mind.

Radiation and Radio - active Isotopes: The usc of atomic energy
for the development of agriculture, although of recent origin, has
already made striking progress. The ready availability of
radio isotopes of a large number of elements has opened up .the
possibility of initiating a multitude of fundamental investigations
which will lead to greater efficiency in production and utilization of
agricultural products. It has been known for many years that
radiations cause heritable mutations in plants and animals.
With the advent of the atomic energy several kinds of radiations
have been initiated and mutants are produced at considerably shorter
time. Further the frequency of the mutation is also increased by
the use of atomic power. Pathogens of crop plants are also
susceptible to mutation and it is possible to produce strains of
reduced virulence by suitable radiation which may prove to be of .
immense value in the control of plant diseases.

The effect of radiation has been studied in great detail with
reference to plant diseases, The bacterial wilt in apples, Fusariose
wilt in tomato, brown rot in stone fruits and diseases due to
nutritional and mineral deficiencies such as chlorosis and necrosis
have all been reported to be controlled by proper radiation. Arresting
the growth of parasitic plants in fruit trees such as twining of
cuscuta on mango has also been recorded. It has been reported
that radiations are useful in determining the maximum virulence
of plant pathogens and also in the development of newer fungicides.
Radio - active elements have been made use of in inducing resistance
to oats against rust disease. Besides these, the radiations and radio
active isotopes are being utilised for food preservation through
sterilization. Thus it is evident from the above citations that the
use of radio-active isotopes for the investigation of plant poth i
problems is an entirely new development and ho
observations could be translated into practical us
conditions is & matter to be investigated by the
hiologists and agriculturists. e | .

et

N

A r(‘z‘ -!\“\~.\-~‘
vl




402 The Madras Agricullural Jowrnal

Acknowledgment: I am grateful to Dr. K. Ramakrishnan,
Government Mycologist, Coimbatore, for helpful suggestions and for
critically going though the manuscript.

REFERENCES

Brian, P. W., Wright, J. M., 1951 Uptake of antibiotic motabolitos of

Stubbs, J. & Way, A, M. soil micro organisms by plants.
Nature, Lound,, 167 : 347—49.

Brian, P. W. 1952 Antibiotics as systomic fungicides
and bactericides. Ann. appl. Biol
39 :431—38,

Dimond, A. E. & Waggoner, P, E. 1933 On tho nature and role of vivotoxins

in plant discaso. Phytopath,.
43 : 229 —35.

Gaumann, E. 1951 Neuero Erfahrungenmit Wolketoxinon
Iixporientia, 7:441-47.

Gregory, K. F., Allen, D. N., 1932 Antibiotics and antagonistic micro-

Riker, A. J. & Peterson W, H. organisms as control agents against

damping off of alfalfa. Phytopath.
42:613—22.

Loben, C. and Keitt, G, W. 1952 Studies in Holixin in relation to
discago control. Thid, 42:168.—-170.

Sadasivan, T, 8., & Subramanian, C. V, 1954 Recent advances in tho study of soil
borne Ifusaria J. Indian bot. Soc.,
33:162-76.

Sarojini, T. 8. 1951 Soil conditions and root disoasoes.
II Fasarium udum discaso of red gram
Cajanus Cajan (Linn) Millsp Proc.
Indian Acad. Sci., B3., 33 :49—51.

Stiles, W. 1946 Trace elements in plants and animals
189 pp. Cambridge Univorsity Pross.
Subramaniam, D. 1956 Role of trace element Chelation in

Fusarium wilt of Cotton. DProc.
Indian Acad, Sci. B., 43:302—307.

Sulochana, C. B. 1932 Soil conditions aud raot digoasos VII,
Rosponse of Cotton plants to micro
elemont amendmonts and ite rolation
to disoase doveolopmont Ibid.
36223442,

Thanicachalam T, K., 1936 * Atoms for peace’. Ilow the atom
can help Agriculture. Symposium
submittod for tho award of Diploma
in Horticulturo of tho Madras Univor-
aity ( Unpublistod)

Waksman, S. A. 1948 Antibiotica, DBio. Rov., 23:452--487,
Walker, J. G., and Hookor, W. J. 1945 Plant Nutrition in relation to disenso
’ dovolopmont 1. Cabbago Yollows.
e Amer. J. Bot. 32: 314--320.
~, . -
* Walkor, J. C. ‘oator, R, K. 1946 Plant Nutlrition in relation to disoaso
(Original not ® on )’ dovolopmont TI1, VFasprium Wilt of

tomuto 1bid, 33 :259--241,

Modern Trends in Fruit Preservation

By Koumari S. MALATHI DEVI, B. A., B. T.,
Dip. in Fruit & Veg. Tech., Assistant
Chemistry Section, Agriculture College &
Research Institute, Coimbatore.

Introduction:  Although the subject for today’s symposium is
‘Modern, trends in Indian Agriculture’, T shall confine myself to
‘Modern trends in Xruit preservation’.

Fruit Preservation Industry in India : Fruit preservation was not a
profitable enterprise so far due to the high cost of fruits and sugar
and for want of capital. One of the main objects of the five year plan
was to achicve substantial industrial development during 1951-56.
Taking the industrial aspect, the trend is towards establishing more
factories and also cottage scale industries which would utilize the
surplus fruits that might otherwise go to waste and thereby encourage
the fruit grower and the businessman. The industry aims at producing
a varicty of fruit products and make them available to the general
public during the off-season at a cheaper rate. It is well known
that malnutrition among the people can be combated by distributing
fruit products like tomato juice among the school children and also
by making the fruit products available to the public at cost price.

Fruit Products Manufactured in India: Fruit products such as
synthetic beverages, syrups, shirbats, vinegar, brewed or synthetic,
pickles, dehydrated fruits and vegetables, squashes, crushes, cordials,
barley.water, barclled juice, ready to serve beverages or any other
beverage containing fruit juice or fruit pulp, jams, jellies, marmalades,
tomato ketchup, sauces, preserves, candied and crystallized fruits
and peels, chutneys, canned and bottled vegetables frozen fruits and
vegetables, aerated waters containing fruit juices or pulp, and other
items related to fruits and vegetables are manufactured and sold but
due to the exhorbitant rates, they are not within the reach of even
the middle class. In the household it is a common practice to prepare
products like pickles, dried vegetables and fruits, jams, preserves
cheese, mango lether, fruits preserved in brine, jack fruit and sweet
potato pappadams and such other products. The aim in fruit
preservation is to prepare nutritive products of good keeping quality,
good taste, possessing the characteristic flavour of the original fruit.
Besides the products are to be attractive, cheap, easy to prepare,
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profitable, involve less of labour and encourage thrift. This can
be facilitated by the use of modern scientific methods, equipment,
machinery, good packing, and transport facilities.

Modern Trends in the Preparation and Preservation of Fruit Products:
(a) Jams, jellies, marmalades preserves, and chutneys : The tech-
niques and methods adopted in fruit preservation have undergone
certain changes. The modern trend in Germany is to do away with
preservative or to restrict their use to the minimum. Years back it
was a common practice to preserve jams by covering their top surface
with a coating of wax. This practice has gone out of existence. The
use of chemical preservatives to prevent spoliage of such fruit products
was also in vogue. Now the practice is to prevent spoilage by making
the sugar concentration of the product reach 70 percent. The
products such as jams, jellies and marmalades are poured into
sterilized bottles, closed air-tight and sealed. Such products keep for
a long time. But the keeping quality can be assured if the bottles
are processed in water or steam for a short time. The fruit control
order has laid down the specifications for different products. The
specifications for jams say that there should be at least 45% of fruit
in the jam and that the total soluble solids in the final product should
be at least 689. It is said that dry or canned fruit, preserved pulp
or juice may be used. Pectin derived from fruit may be added.
The use of preservative is allowed. The order requires that the use
of dry fruit should be prominently shown on the label. Combining
fruit pulp with pectin or apple juice is becoming a more general
practice in the commercial manufature of fruit jam. Similarly for
jellies the minimum fruit content is to be 45% and the total soluble
solids in the final product 65%. The use of preservative is allowed
but not the use of an artificial sweetening agent. Commercial pectin
has come into rather a widespread use in the making of a jelly. Its
addition should be declared on the label. The jelly is to be called
synthetic jelly. At one time commercially prepared jellies were
preserved generally by the use of sodium benzoate. Since public
sentiment has turned against food products containing preservatives,
manufacturers have adopted pasteurization. Such jellies need not
be concentrated to a high sugar content and so the saving in sugar
content and so the saving in sugar may pay for the added cost of
pasteurization. For preserves, the fruit portion is to be 559 and
the total soluble solids 65%. Preservative is allowed. For fruit
chutneys, the minimum percentage of fruit required in the final
product is 40, and the total soluble solids 50. Preservative is allowed.
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(b) Juices and squashes: Juices an.d squashes are prese'r\'red
by one of two methods either by pasteurimetlon or by t?w addl'mo.n
of a preservative. Two preservatives are m.use, pottassium metab:‘
sulphite and sodium benzoate. The former 1s added at the rate o

z. per 100 lbs of the total product and the lattfer at the rate of
((;nle‘yo .The latter is used for coloured squashes, since the sulphur
d;o;)ide formed in the former bleaches the natural colour of the
coloured squashes, like tomato ketchup. Usually squashes:,i di-‘rf)m
limes, oranges, mango and pomegranat}e are preserved by the a moln
of a preservative. Squashes from fruits like the Qlum', cashevg aptphe
and pine-apple can be preserved eit.her 'by .pasteurlzalf;mtnt }:)r 37 She:
use of a preservative. By pasteurization 18 meant fo at the Sqda- t

heated to a temperature of about 180 to 185 .F, poure 1.n o
z:s;Ltly‘:rilized bottles, closed with crown corks ansi then either pasteurized
at a temperature of 180°F or sterilised' i.n boiling water f.or half e;ln
hour. 1t can be preserved by the addition of a 'preservatn_re ZS “:;1 .
The juice thus prepared keeps well. The flavour is well rettzlune . ] e
juice which is kept for settling is decanted, .ﬁl.tered and t e(;l use n;
the preparation of cordial. The preserved ]ul?e_can be 1kx)na e gse :e
in the preparation of cordial. The preserved juice lel'l eL.ma ];; 111
of in the preparation of squashes and other bev.erages ike Lime- axl' ey
water. It was a common practice in early times to prepareb ct :ar
squashes devoid of pulp. Though su?h a pr.oduct may k.iep le }:}r’
the trend now is towards squashes with fruit pulp. ]i_‘rm pulp has
food value and should not be filtered o'ﬁ". .Moreover since 1?; tg‘w(;as a
realistic appearance to the squashes, it 18 customary1 to in dIO tuc-e
some juice sacs in lime and orange squashes when the pr((i) uct is
pottled. Certain fruits like wood-a]j.)p'le, plum, guvava an (zle; zm(;
varieties of mangoes do not have any juice. So the pulp L}Sl l'u.te
or in certain cases heated with water to . Prepare the ]mcz,
From apricots, peaches and tomatogs, }?ulply juices are prepared.
Consequently the raw or the cooke.d fruits is p.assed through some s?rt
of pulper to give a puree like liquid, containing a .large proportlo.n
of finely divided solids. At present most of ‘the Juices preserved in
the market are coloudy or pulpy. At one tmfe it was (fuston?ary to
geparate tomato juice from the insolx{ble sc}hds by dlsc.ardmg the
juice. This practice has gince been dlscontlnll?q, as this leads. to
lower yield and injury to the quality. Orange juice was ab one timeo
prepared by crushing and pressing th.e .Whole fruit .and separatl'ng as
much of the essential oils from the juice as 'possa'ble by centnfugal
separators. It 1s now believed that essential oils from the rind
should be excluded as it spoils the flavour of the product. Recently
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in other countries fruit juices have been preserved by cold storag®
for shipment over a distance of 500 miles in glass lined tank car8
by precooling the juice to about 28°F and placing in well insulated
tanks of several thousand gallons capacity. Orange syrups arg

used as a base for carbonated and non-carbonated bottled boverages:
In bo'th ¢ases the syrup or concentrate is diluted with water before
bottling and then preserved

. with sodium benzoate. According %0
specifications in the fruit control order a beverage which does not
contain 10% of fruit syrup, juice, squash, cordial or crush
shall be described ag a synthetic syrup. The minimum quantity ©

fruit' juice required to be present in syrup is 107, in crush, aquash,
cordial lime-barely water

25% in unsweetened juice 85, and in read);
to serve beverages 5%. Similarly the minimum quantity of totd
soluble solids in the above beverages have been fixed at 65, 55,40, 3
natural, 10 and 10 percent respectively.

~ (¢) Tomato products - According to food regulations, *
said that tomato juice may con

tain flnely divided insoluble s°ll.ds
from the flesh of tomatoes but should be free from pieces of skith
seed.s, and any extraneous matter. The
specifications for tomato juice is that it should contain atleast 5 p?r'
cent .Of total soluble solids. The minimum quantity of soluble solide
required to be present in tomato ketchup is 25°,. It is said th‘?t
tomato ketChuP if filled boiling hot, need not l;e sterilized, bus “}
actual practice the product is sterilized in boiling water for hal
an .hour. At one time it wag preserved with 0°19 of sodium benzoate-
It is not now used in any of the leading brands of ketchup- The
bresent day manufactures depend upon the acetic acid of the vinegar
and the preservative action of the spices to prevent spoilage “ft?r
the bottle is opened. Canned tomato juice is very generally uged 11
restaurants and hotels for flavouring and for soups. Hot sauce 29

(.zh‘illie Sauce are much in favour in recent years. Canned tomato
Juice is very popular. In former years it was customary t0 St,ore
tomato pulp in wooden barrels with distilled vinegar or sodiul

* of
beflzoate 88 a preservatiue. This method has since gone out or
existence and has been replaced by sterilization in 5 gallon ©
No. 10 cans. -

bits of coarse tissue

(d) Bottled and canned products :  With regard to bOtt_lmg
and canning, syrup strengths have been worked out for each V&r{ety
and grade of fruits. So also the temperature and time of sterilizd”
tion. For vegetables the optimum time, temperature and pressuro
required for processing is worked out. Now the vegetables 8re
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i 10 1b. steam pressure. Only
processed_ " 21%0:5&?5:&:?3?3 lvntr-zgge::bles the fruit control order hafs
e va’med for the quality and fill of bottled and canned fruit
o st ducts. The use of preservative is not allowed a.nd
e vegetabletl'){l;cc)ial coiouring matter except in the case of cherries
o glzi(;)r:?v}l;ea;rri;s where harmless food colours are allowed.
an

: rimitive method of drying
() Dehgdzgte?n pI:f((liiZCti;)nsifted of exposing .fruits and
e e Pra’:h:ac sun for a number of days. According to th:e
vegetables to dehydration is done by passing a current o.f hoF lelr
foxllm()diz;ifec:lssthe degree of heat employed ax;d &the;b j;tzlzszo T}iz
*o , i e 0 e .
operation VarYifllg T;:c;):: lrI:aga;; z};ebggfrfg in water for three or four
AR hufis treatments, safe-finishing temperatures, .have
e k ;VI elt;tofor, the dehydration of fruits like apples, apr;cot:,
EZ::;:;T ceile:ries, berries, dates, figs, grat?‘jS, pe::};:;spe:\;; tP (‘Zl:;n”
’ age, )
prunes and veget:tbtlzsessucrwzz :ea;St;a ::es’ gpumpkin, spinach and
e, Mp(zljrn ’forms of dehydration have oPened 111p
tom&ﬁoeﬂ: i fo the development of the industry on a wider scale.
opp?rtumtlef‘ ort,he whole fruit it is possible to preserve ever(;
Bes'lde'as' drymng dehydrated form. Like powdered milk, pov{d;ret
s ]u‘llfiiil:n?l powdered mango juice are now prepared withou
fﬂlgz?irig much of their food values.

i i . Science has made good
Moae.r; Equ:;:l;::) :l:uimp:r:::tﬂyand machinery. Labf)ur savirlllg
progres, T e invented for crushing, pressing, extractlon' .of ‘t e
devices ha\{e been ding, cooking, concentration, filling a1.1d sterilisation.
Juice, ﬁltemlng,fg;a;;he i’xtraction of juice from tight skinned oranges,
For example, 0or the electrically worked juice extractor is used.
the d08° type d oranges the screw type of juice extractor is used.
For l(.)ose Sklmll'e e squeezer or basket press is used. .For lemor.ls th‘e
For limes th}a .lmuseq In the case of mango, the pulpmg. machmef is
e o li;lract;ion of the pulp. Superior type of sealing machines
used for th? ve ted. For sterilizing cans in retorts under steam
- beencolr?t‘irzltllous' agitating pressure sterilizer has been perfected.
pressure

i tainers are in use as
i . Both glass and tin con
ners
.Contagor reserving fruits and vegetables and 'the. products
containers S I; type bottles with metallic lids or air-tight glz.xss
preparedl- a(:;eused successfully. The metallic lids are coated with
: P bo:ttzsprevent metallic contamination and corrosion.
acque '
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Regarding the cans, in the present century, several important
advances have been made. Some of these are invention and
perfecting of the sanitary double seam can, improved baked cnamel
coatings, cellulose lacquer linings, special wax linings, zinc oxide
containing enamels for corn cans and the recently developed cold
rolled plate which is very resistant to corrosion. The fruit control
order has specified the containers for the different fruit products.

Colours and Essences: Harmless food colours like carmel,
cochineal, chlorophyll, saffron and some synthetic organic food
colours, fruit essences and flavouring materials are allowed in the

preparation of fruit products in order to make them attractive and
appetizing.

Conclusion: The intelligent application of scientific methods
and principles in the fruit and vegetable product industries has been
comparatively recent. Although notable advances have been made
in the knowledge of the fundamental principles underlying the
processes used in these industries, there remains to be done a vast
amount of research before the manufacturing processes are placed
upon a high plane of efficiency. The opportunites for investigation
by Chemists, Physicists, Bacteriologists and Enginecrs in the fruit
and vegetable field are almost unlimited.
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Modern Trends in Indian Agriculture

By C. BALASUBRAMANIAN,
Agricultural Meteorologist

ion : hen the implementation of the various sugges-
ti 'nl:lt:(;i‘:tilr‘::he gcond Five Year Plan has ju.st begun in the coun-
lons':, is but proper that the Department of Agriculture should take
?rz’ lac:;unt the modern trends in Indian Agriculture. Naturally a?y
n;szarch plan, more 80 of that of Agriculturre, should have as its
:ﬂtimate object the fulfilment of the various aspects oIf dr-lat;(;?jl
development incorporated in the current five year plzzln. N ;11 1a0n thi
mainly an agricultural country, her prospects depend chiefly
sound plan of agricultural research.

With the end of March, 1956 the first five year p.lzm pjmo%
was successfully covered. The level of .food production 1r(1) 1?[05-;3 ’
has increased by 15% when compared with that of 1949-50. . n the
first plan period irrigational facilities, supply of m.anure; lar; ) S\iere
of high yielding strains of cere:.;,ls and ?eclamatlon 1:. a L were
considered and improved cons1de'rably in the country. [ e
second five year plan, the following targets are aimed a

agricultural production :—

. 321 $EE 8£g g%
- i =8B s83 E5E 8%
COlandlty -] g = 2 g):g -8 =3 —8 —t o g
> O O -~
Zfz fHFE A B2 A7
e T T o . 910 400
; i tons 650 26°0
Food grains Millon ' . .
Oilseeﬁs do :Z iz 2(1 Z"le
Sugarcane (Gur) do . 1-3 55 310
Cott Million bales 4 2 ‘
otton do 40 1:0 50 25°0
Jute

How it is possible to achieve these targets and how the

dern trends in Indian Agriculture are favourable for this great
mo . . .
achievement arc briefly discussed in this paper.

Increased Production in Crop Yield: The main crux in agriculture
n

is o stoady maintenance of high and profitable level of crop
is

1 P llllllltv(‘;]l-
n. I 3 m 3 ¢ Droner n
auce 0 l[L

¢ soil fortility evolution not only of high yielding but also
anee ol 8 4
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disease resisting strains of food and commercial crops, improvement
of irrigational facilities, adoption of improved agronomic practices

and prevention of heavy damage to crops by sudden and violent
changes in weather.

Soil Fertility: ‘Good soil means good crop’. This is an old
adage. Maintenance of soil fertility implies foremost the maintenance
of soil structure and then replenshing the soil with the essential plant
nutrients that have been depleted from the soil due to tho previous
cropping.

The structure of the soil can be maintained only if all the
causes of soil erosion are successfully controlled. The problem of
prevention of soil erosion is now being actively solved in twenty-two
States in close collaboration with the Central Soil Conservation
Board. Four Regional stations have been set up for intensive
research and imparting training to technical personel. ~Well-planned
work is already progressing in this line. In the second five year
plan an amount of rupees twenty-five crores have been provided for
soil conservation work. A detailed and comprehensive programme,
drawn up already envisages the possibility of effectively adopting soil

coservation measures over a total ares of three million acres of
different types of land.

An indispensable adjunct to successful conservation is
judicious afforestation. The Russians have already instituted a
twenty year programme and they are at it now. In India also
creation of shelter belts has already been taken up. The importance
of afforesation is already gaining ground and the farmers are
realising that they must know their forests. In the second five
year plan an amount of Rupees Twenty-five crores has been allotted

for this purpose with the intention of having afforestation in an
area of 6,00,000 acres.

In short, the problem of soil conservation has gained great
importance in the trends of modern Indian Agriculture.

Apart from the protection to the structure of the soil, supply
of adequate. manurial ingredients to the soil is very essential.
Intensive research in this direction is engaging the attention of
agricultural research workers in every State in India.

The mass-scale production of the various manures and fertiliscrs
is also engaging the attention of the Central Government. The produc-
tion of ammonium sulphate and superphosphate have respectively
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' f tons in 1950-51 to 380 and
inoroased fr?im t?):sngflz;?fgga;d: :esu]t of the adoptiop .of t}'le
-~ thOUS&.n ;‘ded in the first five year plan. These limits W{]_l
P o :e respectively to 1600 and 600 thousan.ds tons in
Barther 111.01‘9& ¢ the end of the seond five year plan period. When
1960—611, 1‘t:?(.)’n&is stepped up, timely availability of fertilizers can be
Z};:uili;)y l;1ca,(ll at reasonable costs, perhaps well within the means of

the ordinary farmers.

Designing of effective agricultural implements to maintain the
fertility of soil in an advantageous condition for successful crop
production is also being considered in agricultural research.

Evalution of high yielding and disease resisting ste ains: It _ hasS:)e:n
the policy of the agricultural research Workejrs in the varll)ouscarzfzi
to improve the yielding capacity of cultivated c{vop;' {-o of
breeding. Achievement has been (;e markab;:isgn:h?traliic ;snioeing
late the problem of producing disease resist ) .

. . i nd realisation of its ecconomic
-coneudered mr;‘}}lle?;ds;rg):;g:;;tif the Madras State has successfully
lmporta:ce. short duration cultures 6517 and 6522 of cross Co 13 x
evolved (vivoone culture 6538 of cross GEB 24 x CO 4 for blast
Sgistaircle, In the case of long duration v?;iet(l)%s 1212 :;; z(m}l(x)'eaglgr

i ains, namely, .
r(?le?osed f;vlslro lt)l[lialblitb srf:;iltag‘:ﬂ::; Specialist is engaged ifz evolving
Similarly ) : nt ragi strains, rust resistant Tenai and so
blast f'esls.a other crop Specialists also are actively engaged
on. Ll}ieWISe uccessful in evolving disease resist?,nt strains
fmd f'alrlyes thive crops. Systematic data are being collected
in their r ﬁ;ural Meteorology Section, Coimbatm:e for the pe.xst
in the Agricult igated crops. Suitable field techniques are being
two years Oél 'lrrbi(t ore. In the case of Jassids on cotton 'the data
evolved at Onlntent&i"ely that the sampling unit ShO}ll(? mclude.GO
collected revif;le incidence is serve and 90 plants when it is othewise.
Plant,s when oful line of work, which has to be encouraged on an
This is a very usWhen sufficient data are collected, it may be possible
all Indl?, ba;l&jncidence of major pests and diseases on crops based
to predxcttt oiolooica’l conditions as it is being done in Japan for
;Zdtzlh; ;:(fpea,nd i: America for potato and wheat crops.

[mprovement of Irrigational facilities: Apart from the imp?ovement
£ th :?;:i ng irrigational facilities ~ major as well as minor —~ the
[o) ee

icultural research workers are trying to assess experimentally, the
agrlcu
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minimum water requirements of crops. Perhaps, the adoption of
‘Waste Not and Want Not’ theory may amply pay in this direction.
If the wastage of water under field conditions is controlled and at the
same time the minimum amount of water is given to the crop to
grow normaly, it will immensely augment the present slender water
supply in irrigational sources. In the first five year period the
irrigated area was increased to 67 million acres in 1955—’566 from
50 million acres in 1950—’51.

Trapping of cheap sources of power for irrigation like wind
power is also slowly engaging the attention of the authorities
A provision to the tune-of seven crores of rupees has been
made in the Second Five Yedr Plan with the basic idea of installing
low and medium capacity windmills in the wind swept areas. These
windmills will be used for the working of pumps for the small scale

irrigation from wells, ponds and streams and also for electrification
in rural parts.

Adoption of Improved Agronomic Practices: Under this heading
comes the adoption of Japanese method of cultivation of paddy.
The relative study of the Japanese method when compared to farm
method was in progress in eight Agricultural research stations in
Madras State. This method of paddy cultivation has won the
patronage of the farmers with the result that in India an area of
twenty million acres had already been brought under this method in
1955—’56. In the second five year plan this area is proposed to be
doubled by 1960 —’61. It is felt that the extension and wide
adoption of this method will substantially increase the average
yield of paddy. An analysis of this method will reveal
that it involves three basic principles of crop production,
namely, careful selection of seed material, adequate manuring and
judicious intercultivation. The first precaution gives & good start
to the crop. The second one meets adequately the manurial
requirements of the crop. The third and the last one creates an
ideal and favourable condition in the field for the crop to grow
luxuriantly. An useful trend in Indian Agriculture may be the

adoption of similar improved agronomic practices for other cultivated
crops as well.

Prevention of Damage to Crops by sudden and Violent Changes in
Weather: The sudden and violent changes in weather include floods,
droughts, cyclones, hurricanes, gales etc. A scheme is being worked
out as to how best the Madras Agricultural Department, in close
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collaboration with the Indian Meterological Depart.ment, can help the
farmers to minimise the heavy damage done at times tc? crops by
these sudden and violent changes in weather. For eﬂ‘eCtIV? dissemi-
nation of news and warnings to farmers the co-oper.atlon of the
All India Broadcasting department is also felt as a necessity.

In the second five year plan effctive flood control measures
like improvement to the existing revetments, spurs and embankments
as short term measure and construction of new emba:nkments and
channel improvement as long term measures have been included.

To overcome drought stimulation of clouds, }mown otherwise
as artificial rain-making, is also engaging th(f, attention of.the Ma’dras
Agricultural Department with the co-operatlon of the Chle'f Eng'mfae:r
for irrigation. The preliminary experiments 'co'n‘ducted in Nllgl.rls
district in 1955 and 1956 indicate the possibility of getting rains
whenever heavy could formations exist in the ‘sky. The' croI;
Specialists are also trying to evolve drought resistant strains o

cultivated crops.



Modern Trends in
Agriculture — Atom in Agriculture

By S.VENKATACHALAM and
Dr. A, MARTAKULANDAT
Chemistry Section,

Agricultural Research Institute,
Coimbatoro.

' Introduction: Though it may appear paradoxical it can still
be said .that the birth of the atomic age has brought peace and
prosperity to us, peace in the sense that the first utzmic explosion
brought the end of World War IT and the fear of the atom homb is
keepm_g off another major war; and prosperity in the sense that
tools 11%;(? radio-active isotopes have been of immense help in the field
of m(.adl.cme and biology. Thus it has helped the diagnosis ‘nlul
allewat.lon of humar} suffering in the field of medicine and i.n (thc
?so:;l(;xrgzl;?foi ;:ircthss;:‘ and in solving problems of Plant nutrition

. R?dloa.ctive tracers: During the past ten years the use of
1'a.d10'actlve isotopes has attracted the attention of scicn‘tistq
Partwul:{rly since an abundant supply of artificial rw(li(; isoto es
was possﬂ')le as a result of atom bomb production in LAmerim I;ts
use has w1de:1y spread not only in America, but in other ('Oli;l,tl‘iOS
also. T?le 1.sotope of an element has the same chemical p11~o herties
but. varies in mass. The radioactive isotope has in -ulldition
1'adla.t10n..Fo‘r mstance P. 32 emitting P.ray (election n(rticlc) i.:;
E.L mdloe?ctlve.a isotope of P. 31. The radioactive isotope P 12;" i%lmm‘e
in use since it has an half life of 143 days while K. 42 trhc.mzlic')-wtivc
Tsotope of K.'41 ]ms‘only 12'4 hours half ]ifc.. The r:tdio‘:\,ctive
:sot?pe of Nitrogen 1.? very short lived, the half life being only
9 minutes.  The half life of the isotope used must be quil';-'elltly
long so that decay does not remove tracer faster than ‘ it l(:m b.O

'extracted .and assayed. The production of the radioactive isotopes
is accomplished by neutron bombardment.

The central feature in tracer methodology is the preparation
of.labelled samples of elements involved in biolo i(:'ll} )i(‘)ccssos
With such samples it becomes possible to distinguish gzm:i t]r'u'e “m\}
moleculfa or atomic grouping the behaviour of which is of in;e"rcs‘t i'n
connection with biological function. A direct approach to many
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important problems in intermediary metabolism had been denied to
biologists because it s necessary to discern the biological wanderings
of a given atomic grouping once it had disappeared into the organism.
Tu the lablled sample the tracer specimen will undergo the same
chemical reactions as the normal samples of the element with which
it may be mixed while still remaining distinguishable because of the
difference in mass or radio activity. The general procedure in tracer
methodology involves the preparation of the labelled compound,
into the biological system and later separation and determination of
the labelled elements in various fractions. The method is based on
the validity of the assumptions viz. (1) that elements exhibit
consistancy of isotopes composition and (2) that chemical identity of
isotopes is maintained. In case of the first assumption it may be
noted that minor fluctuations have been reported for some elements
only such as carbon, oxygen, potassium and in particular hydrogen.
In the case of the second it holds good only in the case of hydrogen
for which extreme isotope mass ratios exist.

There are at least two merits in the utilization of istopes.
Tirstly, they enable us to exactly trace these clements which we
gave Or applied purposely. Suppose we wish to measure the
availability of phosphatic tortilizers for crop plants, the usual
cxperimental mothod would be to lay out plots receving that fetilizer
and the check. By substracting the amount of P,0, absorbed by
the check plot from that of the treated plot we would obtain ‘“the
availability of phosphoric acid” of the pertinent fertilizer. By using
P32 there is no necessity for the check plot. The mere determination
of P32 absorbed {rom the labelled fertilizer is sufficient to deduce
definite conclusion on the availability concerned. The sccond point
.s the outstandingly high sensitivity of the detection of radiation
through the use of Geiger Muller counter, and its simplicity which is
in striking contrast to the microchemical analysis. For examyple 10-Yg.
of K. 42 can be detected by the Geiger Muller Counter while the
limit for microchemical analysis is only 10-"g.

Highly interesting results have been achieved in the field of
Agriculture through the use of these isotopic tracers.  To cite a fow,
using 32 it has been found that wheat utilizes 48-68", P from
fertilizers previously believed to be only 10-12°, that the tobacco
plant does not utilize any P from the fertiliser added, and that in
placement of phosphates, if placed in contact with roots P32 appears
in leaves within 20 minutes, if placed 3—4 cm. below seed, P32 appears
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in in 2 ti ;. ot i
: leavesdm-t.a .to idays after germination and if placed 5-6 em. away
rom seed, 1t 18 absorbed in 8-4 week Jsi
-4 wecks. Using ¢ ‘0. 2

for sugar beets it was found that suoar o o o
of 70 om. poe howr at sugar moves downwards at the rate
o . p 0 r along phloem and penetrates even smallest rootlets.
n the case o raani i i :
e . 'lerb.aceous plant, organic acids formed in roots from
g 1d onic acid in s0il moves upwards at the speed of 3 ¢m. per minute
and e . - . . . .
y 1~p.netrate green fruit, growing apices and leaf laminae. Using
N 15 1n a i ] i 1

o ammonium sulphate for rye it was found that protein
1 i i
naterial 1s constantly being renewed in plants some lasting only a

few hours and that more than half the nitrogen in chlorophyll is

replaced in 2 to 3 days. The enormous possibilities of tracer
methods cannot be summarised adequately in any treatise. Even a
casual survey of the literature reveals that despite a shortage of
tracer material and general unavailability of assay instrumentation
much literature has already accumulated.

.In India, we are just on the very elementary stage in the use
of rfxdloactive isotopes. Some work has been started at the Indian
Agricultural Research Institute only recently. However, in the field
_Of plar.lt nutrition and soil chemistry the modern Scientific worker
in I.ndla, as in other countries looks up only to the use of the
radioactive tracers for solving his problems.

Modern Trends in Agriculture:
Water use and Irrigation Problems

By A.H.SUBRAMANIA SARMA
Agricultural College &
Research Institute, Coimbatore.

Water and nutrients are more often the limiting factors in
maintaining or improving crop production. The capacity of soil to
hold water, the movement and subsequent release of this water by
the soil and its ultimate use by the plant have all been subjects of
intensive study by agricultural scientists and irrigation engineers for
a long time. Naturally a peep into some of the problems in this soil
plant-water relationships will be most proper in a sequence of
discussions on Modern Trends in Agriculture.

Irrigation history : The artificial application of water to soils to
supplement natural rainfall for crop production is an old art, as
old as civilisation itself and has been practised by man from time
immemorial in some of the older countries. An examination of the
irrigated regions of the world shows that India, Pakistan and China
are the oldest countries where irrigation has been extensively
pracised from very ancient times and indeed today, these countries
have between them, more than half the irrigated areas of the world.
Out of over 200 million acres about 110 million acres are situated in
these three countries. Every available source of water, both surface

and underground, is tapped for use in crop production.

In our own country, we have nearly 30 per cent of the world’s
irrigated acreage. Our ancient rulers evinced keen interest in irri-
gation development as witneesed in the great projects like the
Cauvery and the innumerable tanks for storing water for crop
production.

While this is so, it is surprising that sufficient attention has
not been paid all these years to the several problems of irrigation
economy, as for instance, the studies on water use of crops, irrigation
efficiency and the agronomy of irrigated soils. This last aspect is
an important one, as soil crop relationships in an irrigated system is
basically different from that of any other. It is well known that the
productivity, the nutrient removal, biological activity, the concentra-
tion of nutrients, the accumulation of harmful and other salts and
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the oxidation-reduction phenomena in an irrig
characteristic of themselves, and therefore a special approach is
needed in their study. The reasons for suclh apathy if any, was
possibly because, till recently, irrigation project development and
utilisation of water were synonymous with paddy cultivation in «a
situation of assured and abundant water supply and that these
aspects were not considered sufficiently important in that set up.

ated soil system are

But this situation has now changed. The expansion of irriga-
tion and the utilisation of water resources of the country to the
maximum extent possible is one of the accepted objectives of the
plan periods. Such expansion of irrigation facilities are only possible
at higher costs as all the cheaper sources have heen exploited to the full
already. For instance, the relative capital outlay per irrigated acre for
the Krishna and Godavery systems constructed during the last century
happened to be around Rs. 23 while the Mettur Irrigation System
constructed during the recent thirties cost around Rs. 105/- per acre.
The capital cost per acre under the recently constructed Lower
Bhavani Project was Rs. 458 -, more than double the cost of Mettur.

The New Irrigation Policy : "T'he construction of irrigation projects
at such high capital cost is possible because, the national government
after independence departed from the old criterion of productivity in
the selection and exceution of irrigation projects.  As a result of the
old policy, all the remunerative projects had been exceuted and they
provided a reasonable return on capital, but the more difficult and
unremunerative schemes were left out.  Adherance to the narrow
principle of direct and remunerative return was found to militate
against the general economic henefit of the people and national
well being.  In the newer rrigation policy enunciated by covernment.
the old productivity test of an expected return greater than the rate
on the capital borrowed is no longer the overwhelming criterion
in sanctioning an irvigation scheme, but only one of the criteria.
Projects are now examined primarily to ensurc that there is water
cuough in a novmal year to irrigate  the area envisaged, that the soil
is amenable to nrigated  cultivation and  the crop  production
reasonably commensurate with the outlay on the scheme.  Naturally
this raiscs important issues like hesterment Ievies and the reassess-
ment of irvigation rates which are beyond the scope of this paper.

Effective and economic utilisation of water : Apart from the high
capital cost of the irrigation systems, sources of water supply are

also getting short. Even if every possible source of irrigation water
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were to be developed and strict economy imposed in the use of this

till the water so exploited may not be al.ﬂe to meet the water
wate'r, : ts of all the cultivated acreage of this State. In Madras,
]'equ'm?men; rea is around six million acres out of a total cultivated
e e 1; million adres. Greater enthusiasm in recent times in
?reja, 01-‘ Ou; ming coupled with the above fact of shortage of water
e ke z%;ffective and economic utilisation of the existing
PN n: imperative. This involves considerations of the water
:-‘;S(L;fil;':r(:ll;(;s of cli“ops, the consumptive use of water and irrigation

efficiency.

The ultimate objective in water use is the I?roduction of
naximum yield with minimum amounts of water diverted ‘frolm
lt:);age reservoirs. Irrigation efficiency can be representteld ai ttlel
. ‘ y ’ ota

iv f water for a crop to the
atio of the consumptive use 0 er for a '
1v‘%ter supplied for that crop from an irrigation source. .Relatlveiy
;'étle in the way of data of application efficiencies are alwl/allable. r;
1 irrigati i ‘here the source o

> i f irrigation is low whe .
ur State, the efficiency o v
i)vater supply is a river irrigation system or tan}ll{, }Vhereas fthe;e 11(;

i is li by the farmer for fie
i when the water is lifted the .
h]g'h ;ifrflenfc&}; early as 1928, the Royal Commission on Agriculture
irrigation.

stated as follows:
ientific standards there is
« however by modern scien lere.
Judgedwtl loss of water due to wasteful and unscientific

e is room for improvement in the .matt.er of
available supply without deterioration of

generally a gre
application and ther
getting the most out of the
the fertility of the soil .

The low efficiency is largely due to engineering difﬁ.cu'lties. in

the method of distribution and the system of paying fozh irrigation
ter from a river or tank irrigation system based on the acre per
e on Naturally therefore, there is no incentive on the part of the

season. This straight per acre

‘o5 and also under tube well irrigation in North I.ndia, there_ is
O we to charge for the water on the basis of quantity
A l;l VOfsurcd distribution is impractical in the irrigation
use(.l. Su;‘ 1 meState and so there is an urgent need to educate the
D o (;usnomic water use. Yet another reason contributing to
fzzgliiisnz; ir(: water use is the ryot’s fear that at some time during

the crop period, water supply may be cut off or reduced due to

foreseen seasonal conditions. Naturally therefore, he keeps his
unfores seas
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fields well supplied with water at all times to meet any situation that
may or may not arise at a future date. There is however, a high
rate of efficiency in water use under well irrigation, because the cost
of lifting water is high and also involves considerable effort. Further,
the conveyance and delivery losses are generally reduced to the
minimum in a farm.

Time of Irrigation and Frequency: The general purposes of
irrigation is to supplement rainfall by supplying water just when the
crop needs the same in the right amount and in the right place,
where the roots can absorb the water. This would involve a know-
ledge of soil moisture conditions, the water holding capacity of the
soil and the needs of the crop and eventually balancing this require-
ment with requisite supply. '

In Madras, paddy is the major crop under irrigation from the
various irrigation projects and the comsumptive use of water is
difficult to assess as the water use is more related to the available
supply rather than the actual needs of the crop. There is more or
less, a stationary ayacut fixed by past experience and the whole
ayacut is cropped and the available water is distributed through the
cropped area. In favourable years, more water is consumed and in
years when the season is unfavourable, the water supply is shared
among the ayacutdars. The utimate crop production is influenced
by a plethora or shortage of water supply. A number of irrigation
experiments have been carried out in the past to study the consump-
tive use of water by the paddy crop and the data indicated that the
water consumption varies from 80 to 100 acre inches for a medium
duration crop under certain standard conditions. Unfortunately our
data is incomplete and it has not been possible to predict the
influence of varied supplies, because of the difficulties involved in such
a study by large scale field experiments. Further, the data obtained
in one place is not useful for general application as a number of local
factors decide the consumptive use. Even so, a study of the
consumptive use of water is necessary as we have yet no answers to
many irrigation questions connected with paddy cultivation. Does
the paddy crop need to be flooded as is being done now in many
places ? If so, what is the depth at which water should be maintained
in the field, 1 inch, 2 inches or 3 inches or even 6 inches as is being
done in many places now ? What is the effect of reducing the suppy
to field capacity or super field capacity as is being done when paddy
is cultivated under gardenland conditions? Should water flow be
encouraged all the time ? It is possible that the belief in wild flooding
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is rooted on the theory that waters in irrigation systems carry
plenty of silt and other dissolved nutrients which help in increasing
yields. There is no chance of this happening now in the reservoir
projects where any slit that may be carried is deposited in the
reservoir itself and not carried to the cutivator’s fields. The study
of water use by the paddy crop is thus a complex problem and has to
be tackled in a special manner by co-ordinated large scale experiments
in a number of places.

Coasumptive use of Water for other Crops: The study of the
consumptive use of water by other crops is also equally important
as the growing of crops other than paddy under irrigated conditions
is extensively practiced in the State. Further, the newer irrigation
projects like the Lower Bhavani and some others are planned for
crops other than paddy. Studies on the consumptive use of water of
sugarcane, cotton, millets etc. have been made. For sugarcane it is
found that 70 to 80 acre inches is a satisfactory amount including
rainfall ; for cotton it is around 30 acre inches including rainfall,
For millets like sorghum and ragi, the water requirement has been
estimated at 25 acre inches including the rainfall received during the
crop period. Though some experiments have been conducted to
decide the frequency of the irrigations, it has not been possible to
draw positive conclusions though some arbitrary recommendations
have been made based on indications from these experiments.

The data from various irrigation experiments show that
the consumptive use of water to produce one pound of produce
is as follows:

Ragi — 193 gallons
Cotton kapas — 653
Cholam grain — 237
Paddy —~ 605 .,
Sugar — 170 ,,

Tt must at once be said that considerable variations can occur
in these figures due to variations in the fertility status of the soil.

Concepts on soil moisture availability: The main problem in the
application of water to crops is to decide the optimum level at which
moisture has to be maintained in the soil to obtain maximum crop
growth. This introduces the availability concept and this availability
concept is related to the soil moisture tensions that are allowed
to develop. In general it is presumed that all moisture above the
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onsonance with the popular view that Sorghum requires
than Ragi, which was not reflected in the
both crops required 23 acre inches.

This is in ¢
Jess water for maturing
consumptive use data as

Water scarcity and restriction of copsumption: A matter of grave
nected with irrigation is the frequent need to restrict

concern con
igation systems asa result of monsoon failures.

water use in the irr
Al the major river irrigation sysbems and tanks depend on the

success of the South West and North Fast monsoons for their water
supply. Indeed, in spite of the development of large irrigation
projects, our agriculture still continues to be a gamble with the
monsoons only with the risks considerably reduced. Two things emerge
out of this situation affecting ultimate crop yields. Firstly, thereis a
delay in the letting in of water in the canals for agricultural purposes,
resulting in delayed or late plantings with consequent fall
in yiclds. Results spread over & number of years have indicated
that a fall in yield of 10 to 12 per cent or more may result by late

planting of paddy and as much as 30 per cent in the case of irrigated

cotton. Secondly, in many small irrigation systems and ayacuts
under tank irrigation, the uncertain supplies and increased ayacut
areas have resulted in restricted water supplics leading to fall in
crop yields. Trrigation authorities can certainly help by considering
the agricultural aspects of crop production in supplying water. The
possibility of altering the cropping pattern wherever feasible to suit
the watber supply is an idea worth pursuing in some of these

irrigation systems.

The Receding Water Table: The demand for underground water
is always heavy and is increasing. Heavy draft on available
supplies have como as a result of mechanical pumping which has
replaced human and animal lifts. Low rainfall as a result of
monsoon failures also has contributed to this recession of deep
undorground water levels,  From the experience of the College Farm
wells, the recession in water level has been to the extent of 30 to 40
feet during the last 25 years, that is, over a foot per year. The
demand for underground water supply is steadily increasing with
electric power availability in rural areas. If the underground water
supplies are thus depleted, restriction of crop arcas under lift
irrigation would result.  Already large areas in the Coimbatore
region which normally would have been put to irrigated crops are
cropped dry. Where power pumping is not so such concentrated the

position pl'()l):ml)ly is not so bad.
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fertilizers is very well recognized especially in the case of Phosphatic
fertilizers. The application of fertilizers through irrigation water is
quifie new and it is possible to adopt this method with advantage
under controlled conditions for horticultural crops.  Liquor Ammonia
and other fertilizers in poor physical condition, which cannot other-
wise be handled satisfactorily, arc eminently suited for this purpose.
Where employed under controlled conditions this method, i3
advantageous in that less fertilizers is required, more uniformity in
the distribution of fertilizer is achieved and fixation by soil is greatly
reduced. Fertilizer mixturcs with definite amounts of ingredients
for specific crops especially, cash crops arc becoming popular.  Some
fertilizer mixtures are fortificd with minor elements in appropriate
amounts and in some others insccticides are added allowing no
opportunity for pests and diseases.

The research on the assessment of the micronutriont status of
Indian soils and their requirements for various crops has not made
as much progress, perhaps duc to the complexity of the problem and
lack of adequate equipment. The micvonutrient determination
require highly specialised and costly apparatus which only few
institutions could afford to have and trained staff in the work., The
maintenance of favourable reacation in soil by proper management is
essential for the availability of micronutrients and any slight
disturbance upsets their nutrition. A satisfetory solution to deal
with such a delicate situation appears now possible since the recent
discovery of certain organic metal complex compounds known as
chelates and chelated compounds.  The chelated compounds supply
micronutrients and arc eminently suited for localised application,
In U. S. A. and Britain, the chelated compounds  have been
successfully used to correct physiological disorders like chlorosis,
attributed to trace clement deficiency in crops like citrus, garden beans,
tomatoes, coffee, ete. on a wide range of soils.  These compounds are
only now appearing in Indian market and they may prove invaluable
in improving the quality of horticultural crops and incrcasing tho

yield.

Of all contributions to the advancement of Agriculture
the application of Atomic Energy to Agricultural Research is most
striking and for reaching. The radio-active istopes of a large number
of elementys available as by-products of nuclear reaction are proving
to be of greatest value in fortilizer researeh and plant  biochemistry.
By using the so-called lubelled fertilizers it is possible to obtain
answers  to  problems  such as  the nced  for fertilizer, times
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of application, amount to be al.)plied and howtto‘ applgfl;di;:
quick time. The advanced techniques such as rag(elzr lst. t
and autoradiography enable us to tr.ace the path ant Txlmmg
fate of any particular element in §01l or plant 1;1a eru?l lint
thereby helps at a better understanc'lmg of the compdex 80:1 P e ;1
relationship.  Investigations on this aspect hav.e advanced v dy
much in some foreign countries and a modest begm'nmgsz.\s llgm e]
about an year or two ago in our country at t1.1e' Indian g.rlcu u}*:}.]
Research Institute, New Delhi, where prehmma‘ry stu les w1.t
radioactive phosphorus have yielded some useful mfoFma.tlon -Ontlhs
(P) fixation and availability. As m‘ore Research Ins.txt;lti{ons u; e
country get the benefit of the material and the technica 1 now.-nmw,
the studies can be extended to wide areas and the results will no

doubt throw more light on many problems.

Tt is generally recognized that one of the causes .of “poor
yields in India is due to the poor quality of ' tl'le seed. By ]udll)czus
solection and scientific breeding new varieties otj crop, ((;f etter
quantity, more resistant to pest and disease and hl.gh yxe'l mgf, are
beine continually added to the list. The atomic ene?,lx)gly' msfa
usefil role to play in this respect a'Isoi. There are possi ilities ﬁ)r
producing economic mutants by radiation although it \Yas genf;ra, y
believed that radiation would produce only deleterious effects.
For instance in U.S. A. high yielding strains of g?oundnut and
barley, and rust resistant variety of oats, are (.zlalmefi t? have
been produced by radiation. In our country the mvestlgatmfls on
the radiation effect have made some progress at Bose. In'stltute,
Calcutta, and preliminary results are pron.usmg. Inves.bxga‘tlons on
the radiation effect on perennial crops like coconut in producing
desirable mutant plants is worth pursuing.

Pests and diseases take a heavy toll of crops. Plant
protection methods have made good progress and s.w numl.)er of new
and more efficient insecticides and fungicides are increasingly used.
Weeds are also controlled by weedicides and herbicides.

In any programme of permanent agriculture, conservation of
soil is most essential. Due to various causes erosion of rich top
goil takes place leaving behind an inert sub-soil.  Conservation
measures like contour bunding, strip cropping, terracing, afforestation
and such other steps are now adopted on a large scale, whenever

essential.
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The reclamation of saline and alkaline lands has long been
attempted by conventional methods like adding soil amendments
in the form of gypsum and lime and flooding the land. As a
biological approach to the problem, which has hardly received any
attention, a beginning can be made by growing plants which reiove
salinity from the soil and in this respect certain species like Atriplex
are very suitable. These species growing in saline areas leave organic
matter in the soil, improve the properties of soil and form the nucleus
for afforestation which has numerous direct and indirect advantages.

There has been considerable increase in area under irrigation
in recent years and more area will be brought under irrigation on the
completion of multipurpose reservoirs. The necessity for the
economic use of water needs no mention. Losses due to seepage
and other causes have to be avoided. Evaporation loss from the
surface of the irrigated soils is not taken serious notice of, although
in areas like orchards this loss is quite significant especially due to
wind in areas unprotected by wind belts. Planting in wide areas of
casuarina, sesbania, will greatly arrest wind velocity and minimise
evaporation losses. It has been reported from work in other
countries that by the use of Ceytel Alcohol, in the form of cakes,

the evaporation loss could be reduced considerably. This method
can be tried in limited areas in our country.

The progress in the development of improved Agricultural
machinery has helped in the mechanization of Agriculture which is
clearly noticed. Improved and efficient implements like tractors.
bull-dozers, fertilizer drills, etc., are made use for agricultural

operations. Modern implements have increased the efficiency and
reduced labour requirements.

The loss that occurs during the storage of the crop is next in
seriousness to pests and diseases. It is beyond the means of the
farmer to have modern storage facilities when he is already over-
burdened with increasing indebtedness. In this connection the
proposals of the Government of India, to set up in rural areas,
during the Second Five Year Plan period, Agricultural Co-operative
Societies with sufficient warehouse space and banks to advance loans
for meeting immediate agricultural needs, like the purchase of
fertilizers and implements, on the security of the prospective crop,
will be of invaluable assistance to the farmer. The farmer can keep
his produce in safe storage and dispose it when conditions are

favourable to him and thus he is protected from tho vagaries of
market conditions.
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centres are j . nucleus seeds :
about 1148 iz:sez(r):cllg:f v rmse'primary seed farrzgot()lfuwr(:)u?ltl tIhtc:qo
seeds of groundnut are Cas:;or m.600 acres. As“‘“minggﬂl'lt nmfl o
only 2 lakhs acres “:ill bI;rO uced in an area of 200 acres ;‘ve u(,e(:i's
end of the fifth year Proviﬁloger}cld with the improved §nriety{15 lth(;
is not interrupted ’duc t o i course of development programme
ovident that to o o unforeseen natural causes. It ¥

over a targetted area with improved .“".f'l'uinslivi:]ll?ﬁ

a specified period i reer 8
! I , the establishment of 1a gor numbers 8
would ho pasn, mbers of nucleus sced

I'mproved NSeeds of Girounanut © a8l

At present the nucleus seeds of groundnut are distributed by
the district officers for raising primary seed farms in the ryots’
The produce from these seed farms is procured and distri-

holdings.
buted again for organising secondary seed farms on an extensive

Unlike in other crops, the running of secondary seed farms

scale.
becomes necessary in the case of groundnut as the rate of seed
multiplication is only 6 to 8 times at each stage. With a view to

encourage seed farm ryots a price premium of about 10 per cent is
offered. The nucleus seeds are sold to the ryots at all-in-cost rate to

and handling charges involved in the process
lusion of these extra charges swells up the
ds at the consuming centres, making it
uneconomic for the grower to go in for them, thus defeating the very
purpose of the seeds multiplication organisation. The addition of
this distribution cost is a serious bottleneck in the popularisation of
the improved seeds. It is, thercfore, essential to sell the nucleus
seeds at market rates for the successful implementation of the seed
multiplication programme. The loss accruing thereby should be met
by the agency sponsoring such development work and it should on no

ount be recovered from the grower.

cover packing, transport
of distribution. The inc
price of the improved see

ace
y the produce of the groundnut crop is summarily
yots after harvest. They go out for seeds only
g of the subsequent crop. Even well-to-do ryots
do not sometimes preserve seeds for their own use. Only in rare
cases seed pods are either sold for cash or loaned. There is no reliable
agency Or organisation to procure, store and distribute the seeds
during the sowing season. As the seed-rate for groundnut is very
high, the problem of providing accommodation for storage comes in
the way. Merchants engaged in groundnut trade and oil mill owners
gtore some stocks of good seed pods of only the local
em during the sowing season t0 their clients.
f improved seeds kept for sale in the Agricultural
Depots there is no departmental source from which the ryots can
obtain their requirements of improved seeds. Kven though the common
ryot is well aware of the superior qualities of the improved strain he is
unable to get his seeds for sowing, due to his poverty. This, in short,
is the back ground in which the procurement and distribution of seeds
of the improved strainy of groundnut is being done in this State.

Future Lines of Work: In many a country like the United
States of America for example the multiplication and distribution of
taken up by reputed firms or seed associafions

Normall
disposed off by the r
at the time of sowin

however,
variety and sell th

Except a few bags 0

improved sceds are
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the techni i i :
of the S)t;::l a;lhalolx)le being provided by the Research Department
mlﬂtiplica,ti(;n anfl sll‘)e;(:lr h?st}r:o responsibility, therefore, for the
. o e improved ; ’ .
Besid i b proved strains evolved
et :: ::der.takfng the multiplication phase to a large ex‘:;ntt)yt?lm.
the State éf::::':onst certify to the purity of the seed muter,ial :if;
D ment recognizes such fi
btai ) : rms. The
:h:al;lzall}:‘s re%;lllrements from these firms andgliloewi:r,a::::“egoref,'
iy. ese seed associations oo
. also pla i .
in the furtherance of research by earmarlﬁngy :npol::;]iﬂzrt?;t b};m't
eir

profits for solving proble i
distribution. P ms relating to the seed production and

Considerti s
forwar 08 the 1o owing suggestions ¢
impI‘OV:dfosirta};Zsszi‘ce:slsml multnp%lcation and distriblgxfion of s::l: g:‘
when implemented - Sifieds. It 1s .hoped that these recommendations
the production of W-(l)u Wo'rk efficiently and contribute to increasin‘
Socond Five 3 oilseeds in the State as contemplated 1 .

ive Year Plan. under tho

in larger quantiti

ie
-~ qd 8 at a large number of centres for organisi
primary seed farms on an extensive scale torganising

stages of multiplication the pri
by the State. primary seed farms should be run only

(ili) Seeds procured from pri
. rimar ¥
stored in Government godowns at cenlt)ml ;]Igce:ebd frms should be

(iv) The seeds required for organising se
. C 4
fz:?sti?eoué?g::e?;d? fawaulable to the ryots at theg[)rev;?iizrfnaii::
met, by tho Ciover nlm anty, due to'the market fluctuations being
o e ba:i: . The pr_mciple of seed distribution on
o : ' 18 not desirable in the interest of spread
proved strains. pret

(v) The sale of the produc
sale ¢ should be done iy i
only, and standardisation of grade specifications slloul((lnli)e“:\lt{,’htzlbus(lls
roduced.

(vi) Reliable private i
agencies must al
under ol ek : 8t also he encourage
take seed distribution work by offering at ‘ aged to
g attractive terms.
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(vii) The regulated markets instituted under the commercial
crops markets Act in a number of centres now help the farmer to
market their produce for consumption. It is possible and feasible
for these agencies to undertake the production of improved seeds and

their distribution. The Act may be amended, if necessary, to enable

these organisations to take up this work.

(viii) To meet the increasing demand for improved seeds of
groundnut in the Community Project and National Extension Service
he possibility of raising primary and secondary

blocks of this State, t
and the distribution of seeds within the areas or regions

ension schemes, may be considered. The
Community Project and National Extension Service blocks will
however, be supplied with the requisite nucleus seeds anaually. Tt is
hoped that vesting responsibility on the Community Project and
National Extension Service areas will not only kindle an interest and
spirit of competition in them but also enable to concentrate more on
the seed multiplication programme in the areas not covered by the
Community Project and National Extension Service Schemes.

seed farms,
covered by these two ext

The Second Five Year Plan emphasises the
action of more commercial crops not only to
them but also to earn the much needed
our developmental activities under the
very important part to play in this
on side by side with better manuring

In this connection it may be
o work the seed development
he peculiarities and limitations

Conclusion :
importance of the prod
become self sufficient in
foreign exchange to carry on
plans. Improved strains have a
programme of increased producti
and efficient plant protection.
mentioned that it appears necessary t
programme with special reference to t
of any particular crop.

g the enormous importance of the seed multiplication
ppears to be the most opportune moment to create
istrative wing to organise the production and
distribution of all seeds of improved strains on a large scale. That
alone would contribute to more efficient running of this very impor-

and essential programme of agricultural improvement. Unless
multiplication and distribution work in the

cd countries in the west are followed, I
b

ot make rapid progress in achieving

o

(onsiderin

programme this a
a separate admin

tant
modern trends in the seed

agriculturally more advanc
venture to submit that we ca
increased crop production.
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Weather Review — For August, 1957
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INFALL DATA (1IN INOHES)
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NO‘O J— l. . Stat
« Meteorolo (¢} .
glcﬂl r r nt
ations 0‘ ‘ha Madr.. Agrloult
u a‘ Depﬂ tme

The off
. 't of th
during th ect o o South W
sh()wogr e month of August 191_07“' l'flonso()n was felt vo
of the 8 occured at a fow plac ° L For seven days from ry foebly in Madras State
in Taml?lonsoon along Kerala 10::1:1“ Madras State. Due t l'; 8—b67, rain or thundor-
H'Aomsoonm:,(1 on 8—8—57 and 9—8 05(')7“ml Mysore, mai:lyl(:ltempnmry woakoning
v —b17.
or thundersher the country on 12—8 There was a genoralrytwon“mr prevailod
g thundorshowors on that day, and 57, he ffect of which w ronRihonng of tho
—8— ’ a8 scatt . h was folt as loc .
and cons 57. On 16—8— ored rain or t} s local rain
Madras Setquem]y only a few ﬂho:7' the monsoen became t"d"’h“’o" for three
showoer ato roceived localised ors were recoived in Tami eak over tho country
main} Bdon 18—8—57 and 19—8 rain on 17--8—87, a I.mlln‘d on that day Th'
. "\ —8— N ’ n . * [}
olt ni ry in Tamilnad. Afto 57. For two days fr( scattored rain or thundor-
wonthe seattored showers, tl r revival of the Wetspellom :0—8__57_ woathor was
r on 24--8-—5 ’ 10T0 WAS 6 on 22—8—57 .
plnceg inn 57. On 25—8—b : short span of ?nd 24 —8—57
days fmmoﬂ.h Madras, whilo dr 7, rain or tIh“"dm‘“h'nne day with mainly (lr):
Tamilnad 2}:1—8_..57' rain or “Y W;eat.her provailod i“lworxwl oceurrod at a fow
, while on 30— wndershow south Madr \
south M 30—8-—57 rai ors wore rocoi as.  For four
of the mﬂudnrtf‘ls and weathor ‘Vﬂ:n::a'or] thundomhnw‘,r-r‘:)‘:’c‘:"d lM n fow places in
), 8 f in : PCUTToC
, & few showers were l'w-eir.:;y lhl; North Tamilnad “t(‘; f(:“}” places in
. in Madras Stat . n thoe last da
R 0, y
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actuation of the day temperaturo, they wore practicully
h under roport.

Rogording tho fl
ghout the mont
g and the Zona

n Tamilnad throu

The noto

1 rainfall for the month

Rainfall ¢ worthy rainfall

are furnished below :

thy Rainfalls for the month.

“
Name of Place Rainfall in inches

8.
No. Date
I e e - I
1. o801 Nagapattinam 2-68
Nanjsnad 2-64

2. l2——8——57
or the month (in jnches)

Zonal Rainfall f

« fall for th D t f
Name of Zore Ramgont?f ° eptiﬁ‘o\:::ﬂtom Remarks
[ I //// _ I
North 46 Nil Just normal
East Coast 33 —13 Below normal
Central 14 —19 Far below
pormal

South

40 — 14 Below normal

Hills

c.B. M, & M. 8. D.

Agricu
Coimbatore,

1tural Meteorology Section,
Lawley Road ©- 0.
16—90—57




Departmental Notifications

Gazetted officers — Madras Agricultural Service

Name and Designation

Sri C. V. Govindaswamy,

’”

14

Lecturer in Mycology,

B. W. X. Ponniyya,
Millets & Pulses Specialist,

N. S8ankaranarayana Reddy,
Apsst. Agricultural Engineer,
(Civil) Coimbatore.

8. Joshua Moses, Non-Gagetted
Block Development Officer,
Bhavanisagar, Coimbatore Dt.

A. H. 8ubramania 8arma,
Lecturer in Agriculture,
Agricultural College, Coimbatore.
T. B. Krishnaswami Rao,
Assistant in Cotton.

T. D. Muthuswamy,
Upper Bubordinate,

J. Vaidyanathan,
Upper Subordinate.

C. R. Thiruvengadam,
Upper Subordinate.

C. 8. Krishnan, Gazatted
Asst. to the Cotton Certificating
Officer, Rajapalayam.

8. Sethuraman, Asst. in Cotton,

K. Kannian, Asat. Cotton
Speocialist, Koilpatti.

Dr. A. Mariakulandai, Govt.
Agri. Chemist, Coimbatore.

G. K. Chidambara Ayyar,
Asst. Agri. Chemist, Coimbatore.

Posted as

Deputed to United Kingdom for advanced
training in Plant Pathology under
Colombo Plan.

Deputed to United Btates of America for
advance training. He will hand over
charge immediately to the Paddy
Specialist, Coimbatore.

Deputed to United States of America for
Advance Training and who will hand
over charge immediatoly to Additional
Lecturer in Engineering Agricultural
College, Coimbatore.

Appointed as Gazetted Block Development
Officer with effect from 18—4—1957.

Appointed to act as Deputy Diroctor of
Agriculture, Vice 8Sri K. Varadachari.

Appointed to act as Aest. Cotton Extension
Officer, Madurai Vice Sri A. Raghavan
who has been granted leave.

Appointed and to act as temporarily as
Cane Development Officer, Nellikuppam.

Appointed to act temporarily as Assistant
Agronomist Vadapathimangalam,
Tanjore District.

Appointed to act temporarily as Assistant
Agronomist, Nellikuppam.

Transferred and posted as Asst. Cotton

Specialist (Winter Cambodia Scheme)
Coimbatore.

Appointed to aoct temporarily as Assistant
Cotton S8pecialist and posted ae
Gacetted Asst. to the Cotton Corti-
ficating Officer, Rajapalayam.

Transferred and Postod as Asst. Cotton
Specialist, Srivilliputhur Vice Sri
L. Neelakanthan, Promoted as Crop
SBpecialist.

Granted leave for 8 days from 16—9—1957
with permission to profix th i
T o Tonay profix e holiday

To hold Addl., Charge of the post of the
Govt. Agri., Chemist, Coimbatore.
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Name and Designation

3ri A. Raghavan, (Asst. Cotton

Specialist), Assiatant Cotton
Extension Officer, Maduarai.

A. R. Bhaskaran, D. A. Q.,
( Direct recruit) under going
Training Central Farm
Coimbatore granted earned leave
for 16 days from l'7——8——l_957 to
31—8—1957 with permission to
avail holidays 15th and 16th
1057 and lst September. 1957.

Dr. K. C. Naik. Principal,
Agricultural Gollege and Research
Institute, Coimbatore.

M. Bhavani Sankara Rao,
Vice Principal. Agricultural
College, Coitbatore.

T. Rajagoyala lyengar,

Retired Compost Development
Officer, Madras.

Postings

Transferred or Posted or leave

Is Posted as (in anticipation of orders of
Government) as Asst. Cotton Specialist,
K. 2 and Co 4 Scheme, Koilpatti Vice
Sri K. Kannian.

On the Expiry of the leave Sri Bhaskaran
will resume his training in the Central
Farm, Coimbatore.

Granted leave for 2 months on average pay
from the date of relief so as to enable
him to proceed to United States of
America.

Will be in full addl. charg of the post of
the Principal, Agricultural College and
Research Institute, Coimbatore.

The Govt. sanction the re-employment of
Sri T. Rajagopala Iyengar, Retired
Compost Development Officer, Madras
in the same post for & period of one
year from the date of re-employment.

and Transfers

Upper Subordinates — Agricultural Department.

Name & Designation

8ri K. A. Seshu, Oilseeds Assistant

"

i34

”

tal

on completion of his trai_ning at
the Indian Council of Agricultural
Research, New Delhi.

§. A. Radhakrishnan,
Agricultural Demonstrator,-
Uthangarai.

P. Ramachandra Marar,
Farm Manager — State Seed Farm

Nattur, Trichy Dt.

W. R. Nargunam, Paddy Asst.
Aduthurai

K. Nagappan, )
Chemistry Asst. Coimbatore.

S. R. Gangolly, ) .
Upper Subordinate 1n foreign
Service under 1 ‘on Central
Cocoanut Committes, Kasargod.

@&. Purushothaman,
Paddy Assistant, Coimbatore.

Posted to or Transferred.

z

As cogonut Asgsistant, Coimbatore.
A
Plant Protection Assistant (Ento.) Salem
Vice Sri. N. Annaswami, due to retire
- on 12—9—1957

Extension Qfficer in Aghicultural Kulitalai
Vice Sri Samu Ayyar.

Farm Manager State Seed Farm, Kakuppam
Villupuram Vice Sri. Sreyankumar.

Posted as Agri. Demonstrator, Uthukuli.
Coimbatore District, Viece Sri. T.
Venkatachalam.

Transferred to Mysore State.

Transferred to the Govt. of Pondicherry
for launching a campaign for adopting
Tapanese Method of Paddy cultivation.

’
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Sri A. Damodaran,

»”

-

-
-

-

Name & Designation Postod to or Transferred

; Special Agricultural Domonstrator {(Cotton)
Cotton Certification Inspector, Kadambur Vieo Sri T. R. Padmanabha
Rajapalayam. Rao.

Narashiman, (_)otton Certification Cotton Assistant Perinkulam Vico Sri.
Inspector, Rajapalayem. A. Narayanan.

A. Narayan, Cotton Assistant,

\ Cotton Aassistant, Coimbatore, Vice Sri.
Periakulam.

K. Ramanujam.

8. Annaswamy, P A to the

P Agricultural De trat Ti
D.a 0 Tirmolvelly. g monatrator, Tirunolvelly,

Vice Sri. V. Lakshmanan.

V Lakshmanan, Agricultural

Farm Supervisor, Kallupatti ice  Sri
Demounstrator, Tirunelvelly p I Vice Sri.

V. Meonakshisundaram.

V. Meenakshisundaram,

Special Agri. D astrator (Catt "
Farm Supervisor, Kallupatti. y 8 M) Vieo

Sri K. A, Krishnamoorthy.

K. P. Srinivasan, Posted i

v as  Agricultu rat
Potato Aassistant, Nanjanad. Sulur, gru ral Domonstrator,
V. V. Balasubramaniam. Asat. Assgistant Coconut  Nursory  Schome
Coconut Nursery Scheme, Pattukottai. ) '

Muthupet.

T. Ramachandran, Asst. Coconut P ;
. . J osted as Coconut Nurs i
Scheme, FPattukottai. Tindivanam Py Ansistant,

Iéelappgn. Farm Manager, Fruit  Posted as Agri. Demonstrator Kuzhi
arm, Cape Comorin. Thurai Vico Sri K. 8. Subramaniam.

G Kumaraswamy, OQilseeds
Development A

T. M. Ch ,ﬁ?
R. Rodr l’x/
[T

é 2 \
N. S Sfln(k rajan

“ .

N
P. Muham Nel ...‘

V. 8. Krishnan

Postod as Extension Officer in Agriculture
Valatby Block 8. Arcot, Vico. V.
Veeraraghavan.

pointed Chemistry Asst. Coimbatoro.

ointod and Postod as Agri. Demonstra-
or, Ramanathapuram Dist. against
0 vacancy of Extension Ofticor in
gri. Tindivanam.

inted and postod as Chomistry Asst.
udiyatham, He should repory, himself
to duty at Coimbatare to Gaovt, Agri.
Chernst for Preliminary Training.

ppointed and posted as Entomologist
Asat,, Cormbatere Vice Sri P P. Vusu
deva Menon,

Appointed and posted as Agat. jn O . i
Coimbatore « in Choemiatry

Appointed ‘and“pnnt.ad A8 Agri Demonstra-
tor, Conjivaram Vice Sri K. A.

"o W, ﬁl‘j 8hanmugam.
K. Dyanchand, B‘\dc. Appointed and posted as Potato Asst

N 9’)' quNanjanad.
8. Vijavaraghavan - Api)ninmd and
Apst _(70imhu.t,«‘));"(\;‘."ml e [“ntonmlogy

APP"il}tad and
Coimbatora.

. TL
3. Dinaka Rao, B S¢.
.

Raiba Seshadri
posted ae Asst. in Botany

.

NE e wes

10.
11.
12.

13.

4.

-

15.
16,
17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
27.

28.
29,

30.

31.
32.
33.

34.
85.

36.-

37,
38,

39,

The Madras Agricultural Union.
PATRONS.

Dewan Bahadur C. Arunachala Mudaliar, Zamindar of Chunampet

Raja Sri Krishnachandra Gajapathi Narayana Dev, Maharaja of Parlakimidi
Sri V. O. Palaniswami Gounder, M. L. A., Vellaikinar, Coimbatore

C. P. Ramaswami Ayyar, Ootacamund

,» R. Jeevandass, Varnasi, Parlakimidi

G. R. Hilson Esq., Norwich, England

8ri Ramachandra Ananga Bhima Dev, Kesari Gajapathi,
Raja Saheb of Budokhemidi, Berhampore, Ganjam

Rao Bahadur K. T. Alwa, Mangalore :

Sri Gurdial Singh Sidbur, Cfo 8ri 8. Sant Singh S8idhu, Algom Khurd, Lahore
»» R. K. Kandaswamy, * Brindavan®, Tiruchi Road, Coimbatore

G. D. Naidu, * Gopal Bagh*®, Avanashi Road, Coimbatore

»» K. Thiruvenkata Mudaliar, Munniyur, Andankarai P. O.,
(Via) Alattambadi, 8. R.

8. Ramamurthy Iyer of Kunnam, Land-Holder and Secretary,
South Rajan Mirasdars® Association, ¢ Vibrajee'’, Alangad
P, G. Karuthiruman, M, L. A., Nanjai Puliampatti,
Thakkanaickanpalayam, (Via) Anthiyur
K. Venkataswami Naidu, B. 4., B. L., Gopalapuram, Coimbatore
C. V. Bashyam, ‘ Dharma Vilas*’, College Road, Coimbatore
V. C. Subbaiya Gounder, Gnanambika Mills P. O., Coimbatore
M. 8. Palaniappa Mudaliar, 125, Rajah Street, Coimbatore
A. K. D. Balaramsaraju, Land-Lord, Rajapalayam
N. 8. Vydianatha Iyer, Sengalipuram, (Via) Kodavasal, Tanjore
K. P. Amrithanatha Iyer, President, Co-operative Union Ltd.,
Ambalapuzha Taluk, Monkompu P. O., (T. C. State)
M. Subba Reddy B.sc., (og.) Mango Range, P. O. Nilgiris
M. R. Balakrishnan, F. A. O., Irrigation Agronomist, Thailand
8. Raja Iyengar, Landlord and Agriculturist, Madurai
K. Rangachari, Landlord, 16, Old Munsiff’s Court Street, Saidapet, Vellore
R. Ramakrishna Naidu, Palamalai Ranganathar Mills, Perianaickanpalayam

C. M. John, Agricultural & Technical Adviser, The Potash Scheme, India,
7, Lavelle Road, Banglore~1

»» 8.N. Venkataraman, 33, Third Main Road, Gandhinagar, Madras - 20

Dr. T. 8. Sadasivan, Director, Botany Laboratory, Madras University,
Triplicane, Madras

,» W.P.A, Soundira Paudian, Pattiveeranpatti, Batlagundu P. O,
(Via) Kodai Road

M. A. Ayee Gounder, Kasipalayam, (Via) Gobichettipalayam
K. 8. Vengu Chettiar, ‘ Kottachi House' Koranad, Mayuram

V. P. K. Kayarchanam Pillai,
Agriculturist and Businessman, Nagapattinam

,» A. K. Subramania Odayar, Mirasdar, Attur Village, Nannilam Taluk
R. V. Sundara Reddiar, B. A., B. L., Advocate, Benshana Vilas, Cuddalore
N. M. Rajaram Reddiar, Nathapet P. O., Cuddalore

M. Arunachalam, C’o. 8ri Muthurama Reddiar,
Pangamadai Village P. O., (Via) Panrutti

8. D. Rama Reddiar, Purnasugaipalayam P, O.,
(Via) Pallianellur, Villupuram

» 8. Kothandapani Pillai, Purnasugaipalayam,
(Via) Pallianellur, Villupuram

”
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in other countries {r
for shipment over
by Precooling the j
tanks of severa]
used as a bage for
In both cages the

)
uit juices have been preserved by cold S;OZZ%.B
a distance of 500 miles in glass lined t:.m ated
uice to about 28°F and placing in well msus oo
thousand gallons capacity. Orange Syrupmges.
carbonated and non-carbonated bottled bcvebefore
S8yrup or concentrate is diluted with wutefding to
bottling and then preserved with sodium benzoate. ‘AccO(;' L ot
Specifications in the fruit control order g beverage W}}W}‘ ° crush
contain 10% of fryit 8yrup, juice, squash, cordial ortity o
shall be described a5 4 synthetic syrup. The minimum qu‘ms ash,
fruit juice required o be present in syrup is 107 in C}'“Bhl’ 'nqre ady
cordial lime-barely water 257% in unsweetened juice 85, and i

ne ity of total
to serve beverages 5%. Similarly the minimum quantity o
soluble solids in the

4 40, 307
above beverages have been fixed at 65, 55,
natural, 10 and 19 percent respectively.

(¢) Tomato products :
said that tomato

from the flesh of tomatoes but g

) it is
According to food regulations, slolids
tain flnely divided insoluble

. skin,
hould be free from Plecezte(;f The
seeds, bits of coarse tissue anq any extraneous matter.

or-
8pecifications for tomato juice is that it should contain utlemllﬁ iolii ds
cent of total soluble solids. The minimum quantity of B.Olub ?d that
required to be Present in tomato ketchup is 259,. It,’.s (;;a but in
tomato ketchup if filled boiling hot, need not be sterilize ’fol' half
actual practice the Product is sterilized in boiling wl.lter benzoate-
an hour. At one time it was preserved with 0°1% of So‘huml The
It is not now used in any of the leading brands of ketc ml:;inegar

¥ manufactures depend upon the acetic acid of the

juice may con

an
g and for soups. Hot snu:::mato
vour in recent years. Cannedto boro
In former years it was customary  godium
en barrels with distilled vinegar O out of
benzoate ag preservative. This method has sinch gO“"auOn of
existence and hag been replaced by sterilization in 5 g .
No. 10 cans.

chillie sauce are much in fy

juice is very popular.
tomato pulp in wood

) tling

(2) Bottled and canned products :  With regard t(; b\(x):riety
and canning, syrup strengths have been worked out for 9“: toriliza-
and grade of fruijts, So also the temperature and time o | bressuro
tion.  For vegetables the optimum time, temperature anc :)les are
required for Processing is worked out. Now the vegeta

Fruit Preservation

essure. Only
. to 10 1b. steam pr
responding i trol order has
rocessed at 24fO°Ffof-°§iﬁ'e11‘)ent vegetables the fr;ilt:i c;:;d commed fruit
ae time is va(hirleg for the quality and fill of b(t)fsveeis e lowod
T servatl .
3t up a standa The use of pre . f cherries
oducts. ept in the case o
nd vegetable pro 1 colouring matter excep
allowed.
0 also an}l; au‘1i;:aﬁsc;jhere harmless food colours are
nd strawberr

e . f drying
drated products: Primitive mzz?r?gd fl?uits yand

(e) Dehgczg in India con!Sistedf (;)f :XPACCOI‘ding bo the

. i ays. :
vhich was prac for a number o f hot air
un Ior i urrent o
-egetables to the Sd ation is done by passing a ch details of the
nodern process dehg ree of heat employed ax;d t(;lt e;ood stuff. The
egr e '

. t be ac(i)rding to the n.a't e Owater for three or four
speration varyiig ts are ready on boiling m v temperatures, have
lehydratfad Produ(:i 8 treatments, safe-ﬁmsbmgl‘ke ,f)pples apricots,
ninutes. (;VI etilofoi, the dehydration of fruits e;;e; pears, plums,
»een worked ou ies, dates, figs, grapes, peaches, et corn,

jes, berries, ’ rrots, swe

ananas, Cherr]e:’ bles such as beans, cabbage, cakin, spinach and
srunes and vege : toes, sweet potatoes, pump have opened up
»nion, peas, P‘; ‘tm ,for ms of dehyﬁiratlotn on a wider scale.
boma,tOeS: . o ihe development of tfhe 1ndu§bi‘g’ to preserve even
opportunities forthe whole fruit it is possi dered milk, powdered
Besides drying dehydrated form. Like pow w prepared without
fruit juices m?l owdered mango juice are no

juice and p
lei;'n (c)tl'llililgnmuch of their food values.
alie

i de good
i hinery : Smen.ce has ma 00
- Eqmpl:le::) ::;luiMp:I:ent and mach'mery.XtII‘Jaact;;):rf S? thz
progross Wil o § vented for crushing, pr.essu;igu,. e braction of the
devices haYe been (llnn cooking, concentration, j ngSkinned ——
it gra;;hle %xtraction of juice from. t‘lg  skinnod oranges,
For example, o the electrically worked juice pracior s usec:
Bhe cone 'ﬁYI_’e " anges the screw type of ‘ ]mcedex actor Is used.
For Joose Sklnf{ed s ueezer or basket press is used. | ox lemons the
For limes th'e 1'1me . In the case of mango, the pufp " aghng whine is
e axt us:: n of the pulp. Superior'type 0 : ing machine:
used for the extr&:; 10 For sterilizing cans in retor :) e
-y int"reﬁf)?ls. agitating pressure sterilizer has be
pressure contin

hrough thenl}

i e in use as
d tin containers ar
iners: Both glass an e
Containers: eserving fruits and veg(?tab.lzs et
containers for PY e bottles with metallic }1 ? ‘ ebt glas
e 1;(Birr;uccea-xsfully. The metallic lids are coate
vop botgles are :nss metallic contamination and corrosion,
reve ta
lacquer to p
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