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Dr, Swaminathan, Dr. Joshi and Friends:

Iam glad to find that the Indian Society of “orcth ls)

and Plant Breeding has thought of organising this Gymposiw:..

tie“The theme of the Symposium is of very great invewest

context of our present-day problems of agricuiturel production.
There is & world-wide shortage of chemicgl fertilisers

following the energy and the petroleum products crisis.
Countries like India, which in recent years have emparked

on large scale vrogrammes of scientific ungreding of their
agriculture, have been more severely affected by these

shortages than many of the developed countrics,

2. As you all know, the high yielding varieties

programme, which constitutes our major strategy for
increasing agricultural production, was started less
than iO years ago, The success of this programme and
the logic hekind it can hardly be questioned. During

this brief period, it has been possible for us to

double the production of wheat: there were also significant
inereases in the production of some of the other crops

including maize and bajra. The significarnée of this major

productic. advance resulting from the high yielding
varieties programme should not be minimised. We must

remember that the severe drovght in many parts of India,
particularly in Maharashtra, Gujarat and Andhra Pradesh,

Guring the last three years, would have proved disasterous,
had our wneat production continued to stay at the level of

12 million tons, the highest ever recorded before the
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release of the high yielding varieties seven years ago,
The production of wheat in spite of adverse climatic
conditions and shortage of fertilisers has continued to be

of the order of 24 to 26 million tons. The total producticn
of food grains during this period has been over 100 million
tons while it was only 76 million tons during the earlier
drought period of 1965-66.

3. In view of these solid gains, there is no justifica-
tion for the doubts which are some times expressed about
the feasibility of the strategy based on the high yielding
varieties programme, The question which we mst now ask
is how this strategy can be extended to other crops like
rice, sorghum, pulses and oilseeds so that the programme is.
more broad-based and our agricultural production augmented
more uniformly. A second important question relates to
the role of chemical fertilisers in these programmes,
because of the shortages with which we are faced at present.

L, It is now fully recognised that along with seeds
of the high yielding varieties, chemical fertilisers have
a key role in increasing agricultural production. It is
believed that unless the agricultural scientistd are able
to score a major scientific breakthrough in the field of
crop production - and this may take 40 to 50 years - there
can be no substitute for chemical fertilisers in agricultural
production. Ve must, therefore, make all possibleéfforts
to increase the production of chemical fertilisers in the
shortest possible time. However, even with the best of
efforts, it will take many years before we are able to meet
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our total requirement of chemical fertilisers, This

requirement is expected to be of the order of 8 million

tons by the end of Fifth Five Year Plan, I may recall

here that, the average quantity of chemical fertilisers

used in India is only about 72 % per hectare per year

while it is more than 200& in comtries like Japan,

5. In the context of this fertiliser shortage, pulses

have the most important role to play in our agriculture,

Pulses haye been the mainstay of Indian agriculture for

thousands of vears. They are potentiallythe most

important source of protein in the average Indian diet

and for this reason alone, they should receive far greater

attention both in research and development programmes than

they have done in the past. It is not widely recognised

that pulses have also made a mos t important contribution

in m@intaining the fertility of Indian soils, which have

been continuously cropped for thousands of years without

applicstion of chemical fertilisers. It is the nitrogen

fired by the Legumes, which has been the main source of

restoration of soil fertility in Indcia.. It has been

estimated that nearly 90 million tons of nitrogen are fixed,

in the world as a whole, through the biological activity of

bacteria, algae and other organisms. This amowmt is

nearly 4 times the total production of chemical fertilisers

throughout the world. <In no other country the biological

fixation of nitrogen has been a more important source of

soil fertility than in India. This is because in no other



country pulses have such an important place in human

diet and in cropping systems than in India.

6. The important place ofpulses in our agriculture,

going back to thousands of years, has obviously

been determined by natural selection both in the humn

populations as well as in the populations of our crop

plants, The point, which I would like to emphasise at the

present moment, is that whit our forefathers did in|

domesticating the pulses and in fitting them as an

important component of our agriculture, we, with our

present scientific knowledge, can do more efficiently

and effectively, The most important requirement is to see

that pulses are fitted to a greater extent in inter and

multiple cropping patterns than in the past. I hope

the participants in this Symposium will identify these

inter ~ and multiple cropping patterns and help in

formulating a major developmental programme in this direction

in each of our States, I have been told that it should be

possible to produce nearly half a million ton of additional

nitrogen during the next few years through the biological

activity of bacteria associated with the pulses, if more

effective inter ~ and miltiple cropping patterns can be

. introduced in our farming systems.

7° These cropping patterns would also, of course,

make an important contribution in increasing the

production of pulses. It may not be possible to find
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additional land for extending the area under pulses,

However, additional cultivation is possible if pulses

can be fitted in the different cropping pitterns, without

displacing any of the existing crops.

8. The cheapest and perhaps the most effective way

of increasing the production of biological nitrogen would

be to make more efficient use of Rhizobium cultures in

our pulse production programmes. It costs only five

Rupees per acre to combine the cultivation of pulses with

the application of recommended Rhizcbial cultures.

Fortunately, our scientists have been able to identify

and multiply Rhizobium cultures which are as good as those

available in any other country. JI am, therefore, not very

clear why the use of Rhizobial cultures has not been as

widely.practised by our farmers 2s it deserves to be

acopted. It is possible that a major factor responsible

for this is that while we have good Rhizobium cultures,

our methcds of quality control are not as good as those in

some of the other countries like the U.S.A. There is a

definite need to ensure both the purity and the self-life

of the cultures over long periods, and a programme of

independent quality control needs to be developed in this

regard. This has become 211 the more important because, a

number of private organisations have started producing _

Phizobial cultures on a mass scale. This is a welcome éevelep~

nent and I think it will be in the interest of all of

us if a quality control unit which is independent of the

producer organisations is set up. I make this suggestion

0/=
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because I remain convinced tmt we have not made full use

of the ppnortunities which Rhizobium cultures offer for

increasing the fixation of atmospheric nitrogen in our

soils and for increasing the production of pulses and

other crops in this manner,

9. Another important question before us is whether the

available quantity of fertiliser can be more efficiently

used keeping in view the world-wide shortage of these

nutrients. As we all know, the leaching and other losses

of chemical fertilisers are very large. This Institute has

done some work in the field of fertiliser use-ef ficiency

and a number of measures have been suggested. These

incluce vecommending fertiliser doses on the basis of soil

test values, more efficient irrigation techniques, control

of weeds, suitable placement techniques and use of

cenitrification inhibitors in order to reduce some of the

losses, I am particularly interested in this latter

technclesvy, The time has now come when this technology

should be tested on farmers' ficldis. If it can be success-

fully tronslated on farmers! fields, we can achieve a

tremendous saving on our present mesources of chemical

fortilisers, There is also 2n obvious need to itensity

research in this important area. The programme of National

Demonstrations to popularise the seeds of high yielding

varieties has already proved highly successful. The scope

of this programme of National Demonstrations on farmers!
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fields should be extended to cover other production

‘techniques, such as getting the best out of the

fertiliser applied.

10. Our seientists and agricultural administrators

should analyse why the high yielding varieties programme

has been more successful in wheat than in some of the

other crops like sorghum and rice.

11, Sorghum is one of our most important food grains,

and in terms of area, it has a place next only to rice on

a national basis. In sorghum, high yielding hybrids and

varieties were released at about the same time as in

wneat and I have been told that these high yielding

varieties and hybrids compare in their productivity with

sone of the best in the world. However, in spite of the

availability of these varieties for nearly ten years,

sorghum production in States like Maharashtra and Andhra

Pradesh hes not seen a significant increase, There may

be sever21 reasons for this but I shall draw your attention

to one of the mcre important of them. It is well-known

that, umlike wheat, the sorghum crop is far more

susceptible to itanage by insect pests. In fact many

people believe that the major reason for the failure of

sorghum production arises from our inability to protect

this crop against insect pest damage. There are also,

of course, other factors such as the shortage of hybrid

ou 8/=



seed and the non-irrigated nature of this crop. There is,

however, little doubt that damage by insect pests is one

of the most important factors for the low yields of

sorghum hybrids in farmers! fields, A few of the farmers

who have the means to adopt plant protection technology

have been able to raise very good erops. Most of the small

farmers however have failed to do So,

12. Our failure to increase production of sorghum should

draw our atcention to one of the weaknesses of our present

developmental programme in agriculture. The high yielding

varieties programme in many crops has not received as much

support as was needed in the fields of crop protection,
,

soii and water manzgement and other improved practices.

We should review our national policy in these fields, I

like to illustrate this by taking the example of the plant

protection programmes,

13. The organisational structure which exists in our

state departments of agriculture, as far as plant protection

work is concerned, was 13id down many years ago when

agriculture in this country w2s almost entirely traditional.

in this kind of agriculture, there was not much need for

intensive nlant protection programmes. The major objective

of such agriculture was to obtain some yields with the minimum

possible investment in the form of inputs. When 2 new and

a very different strategy was adopted ten years ago with

the introduction of the Intensive Agricultural District

W/-
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Programme and subsequently the High Yielding Varieties

Programme, plant protection became an input of very great

significance. It was clear from the very beginning that

the High Yielding Varieties Programme will not succeed

fully, unless it provided for a number of inputs including

fertilizer, irrigation and plant protection. Fortunately,

in the case of wheat, the package of practices is not very

large, as the crop is raised under very stable environmental

conditions, when pests are not a major problem. However,

in most of our kharif crops including sorghum and rice, the

package of practices has to be larger, and unless it includes

effective vilant protection measures it may not succeed.

This raises the question whether the existing organisation

of plant protection work in our departments of agriculture

should not be reviewed and strengthened greatly. There is

a need to evolve new organis3tional patterns taking into

consideration the changed agricultural situation. The min

object of this review should be to ensure timely availability

of plant protection measures to all our farmers, large and

emeli,

44, We already have high yielding varieties in a number

of erop plants including wheat, rice, sorghum, bajra and

maize, As far as other crops like pulses and oilseeds

are concerned, I am clear in my mind that high yielding

varieties in these crops can also be developed and will

be developed within a short period. I have talked to many

10/m
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scientists in this regard 12nd most of them feel thuit there

are no scientific reasons why high yielding virieties

Similar to those in cereils cinnot be developed in these

crops. Pulses and oilseeds, unlike the cereils, hive been

grown for centuries under marginal ccnditions of moisture

stress, Under such conditions, naturil selection tenis to

have the upper hand; it has given us virieties which are

well adapted to poor coniitions of cultivition, but which

have lost the genes and can take advantage of improved

conditions of crop management. Our major task in the years

to come should be to bring together these genes, which may

now be dispersed in isolated populations in different

parts of the world. A major ecntribution in this direction

will be made by ovr ability to make collection of sedis of

pulses and oilseed ercos from different parts of the world

and alsc, of course, from cur own country. If we can make

it possible for our pliant breeders to collect seeds of

pulses and oilseeds from different parts cf the world,

the speed of their improvement programmes will be greatly

15. It should be possible for cur scientists to organise

geuctic collection teams for going to different countries

wid obtain valu2ble miterialis, I find that seientists

fren Jap2n, Ussr and USA have been orginising exploratory

organisations of this kind to different parts of the world,

A country iike Inii2, whcse economy is so heavily dependent

lfm
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on agriculture, should assume leadership in organising

collection trips of this kind. “We are thinking of setting

up a new Organisation in the form of a Plant Intreiduction

Bureau during the Fifth Five Year Plan, which would help

to meet this very important requirement of our plant breeders

all over the country,

16. I am quite sure that with the availability of new

genetigveriability, high yielding virietiesof pulses will

ogincreasingly evailable. Scme progress has already

been made in this direction during the last six years. A

number of short duration varieties have been developed and

released, in crovs like red gram and green gram; these are -

finding an important place in cur multiple and inter-

cropping p2tterns. In this connection, I would like to refer

to Ssom2 very encoursging results which have been achieved

in the St2te of Madhya Pradesh and elsewhere in the course

of Gevelopmental programmes on pulses. In Madhya Pradesh,

a programme of this kind on Beng3] gram during the last four

wears has resulted in additional production of nearly half

w
w million ton, The main component of this vrogramme has

been the aoplication of phosphatia fertilizer and the control

of insect pests through the applicaticn of pesticides,

Bre now clerr indications that if this production

progruara in Madhya Pradesh is extended, the gains would be

conSiderably greater in the years to come. In some of the ‘é

Souther. 2nd Eastarmm States the short durition varieties °

12
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of green gram hive found an important vl2ice in mily-fillecvs

_
and in other cropping patterns. It sheouli be possible for

us to earmark some quantities of phosphatic fertilizer anil

pesticide for these production programmes, What is

even more importint is an crganisational set un, which would

make sure that these inputs reach the farmers without delay;

I see a very important role for our extension 1gm cies in

this regird. The Madhya Pridesh experiment in increasing

pulse production has a significance which should not be

overlocked. Our efforts at this stage should be to see

how the scope of programmes of this kind can be extended.

17,4 I am hanpy to inaugurite this Symposium ani I do so

in the hope that your deliberitions will pave the way for

a mirked increntse in the 2re2 under inter-cropring ind

rultiple-cropning of pulses. I would also exnect you to

draw attention to the organisational and other constr3ints,

which must be removed for the success of such2 programme.

ore es
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(Material for the lecturé of Sh.C.

There is world wide interest today in the changes taking

plece 4n India in the agrarian scene. Fven diehard economists refer

to the storm of change now sweeping one of the oldest and deep-rotted

citadele of subsistence farwirg as a 'wiracle'. The change in the

outlook of the farming commnity is sudden but ie based on ssture

corsiderations arising from a conviction that the ohange provides the

only hope for a prosperous life. Before considering how this change

cocurred, I would like to give a brief outline of the food situation

in India during the lest 100 yeare and eleo provide some basic data

corcorning Indian agriculture.

1. Food scarcity:

Many years ago, Mehatma Gandhi seid that God were to

appear in India, Ne would have to talethe form of a loaf of tread’.

It is ironical that Indie which enjoyed a great reputation in Furope

as'early us the 17tt Cootuty
for sows of ite outstanding plant products

such as spices ani for its excellent teytiles, hes during the last

century had to face many famines. Turing the reign of the Kast Indie

Company, severe famines occurred in the years 1770, 1784, 1602, 1624

‘ond 1887. After the adwinietration of the country wae taken over by

the British Government fron the East India
Company, great

fanines

cecu red in North west Indie in 1860, in "riesa in 1865, in Rajasthan

in 1868, in Bihar in 1878 and in South India in 1876. Two widespread

fanines occurred inthe entire country in 1696 and 1899. The Orisse-

Bengal famine of 1865 to 1867 affected nearly 50 million people.

Following the famine of 1876, a Fanine Coanission presided over by

Sir Richard Strachey was appointed. Since then, many Famine Comission

have fcllowed. The Agricultural Department in India itself wae

Contdeces op/2e
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established following the report of the first Famine Commission. I az
Ab

mentioning all these historical details only to yeaindyewof the fact
AAnd.

that there have been dcdasionsl scarcity of foodgrains in thepest#4
, ~ in rate oot o peattur @ur ccrioulture hel rome ine

£ ¢ fs br- fap pio €

a stagnant over a long period of tineo.—o

Gonsequemtly, there was not enough food whenever the wether conditione
Hho, Ler‘ med

- were not favourable for crop
growth. Our

agricult wal preduction
remained entirely dependent upon natural factors.

Av Problem of Indian Agriculture:

Land Resources: The total geographical area of India is

about 326.8 million hectares of which about 187.8 wlllion hectares or

@ percent was under cultivation in 1964-65. The gross cropped area in

1964-65 was 158 million hecteres. The acreagee under principal crops
!

are given in
Table.

The cropping intensity for the country ia about 115

per cent. Even on irrigated lande the cropping intensity is only about

117. A close study and analysis of the situation reveal that the reasons
Ge

for low intensity of cropping sre:
i

r i)

if)

444)

Provision of irrigation facilities as a means of
protection against drowht rather than as a means
of intensive oultivetion;

ana pk! p Berd:
Cultivat’on of long durat ion/ varieties of crops by
cultivetérs which mture by the time when even the
aoisture proviced by late reins cannot be available
for th subsequent crops

Adoption of the age-old practices by cultivators
of lesving the lend fallow after one crop to enable
it to recuperate the fertility and non-utiligation of
fertilisers as well as compost ste. on a large scale.

Sub-divizion and fragmentation of holdings had been increasing due to

Oe prevalent laws of inheritance, growing pressure of population end

’ dnedequate developmet of industry ani trade etp; and this fect has
| Produced adverse effecte onprodyetieity-oflend. tmeontrolled

Ib

grasing, absence of systematic efforts to check soil erogion, spresd

of desert, formation of ravines and gullies in vaet areas of the

country have also caused deterioration in land resources and their

preductivity.
Contd... op/S-



Erosion, Salinity and other problems: ‘Soil erosion is a

serious problem. About 80 million hectares require early attention

mainly in Peninsular India, Certral Indie Pateau and Deccan Plateau

and Himalayan and Sub-Himalayan region in Punjab, Utter Pradesh,

Jammu and Kashmir and Himachal Pradesh and Rajasthan and parts of

Orissa, ‘est Bengal and Assam. In the irrigatéd areas,water legging,
eoil salinity and eliali conditions are posing a semioug problen.

The problem area is estinated at about 4 million hectares of saline

ond alkeli soils and ebout 2.4 million hectares of coastal saline lands

and abowt 1.2 million hectares of actual water legged land. About 2.4

million hectares of ares are covered by ravines. Out of thie only a

limited area can be used for agricultural purposes but the rest can de

used for development of fodder and timber.

"shitting cultivatior is also a seriow problen notably in

parte of ‘ssan, Manipur, Tripura, Orisse, Madhya Pradesh, Andhra Predes)

and Maharasthra. It is estinated that in 1956, shifting cultivetion was

practiagedover
0.55 rwillion hectares. However, the total area damaged

was many times more. In Orissa alone 3.24 alllion hectares ere estinates

to be affected by shifting cultivation. The problea ie mre acute in
tribal areas. However, gradually the desirability for stabilised

(heaVLBA,
cultivation is being impressedGn People and technical and finencial

help for introducing
buniingy use

of fertilisers, erGe is being given

to promote stabilised cultivation.

Land Reclamation: During the lest 16 yeare measures were taker

by the Central and State Covernmentr to
underteke

reclamation ofwaste

lands. Waste lande were also déstributed to/landless agricultural
workers and they were helped to cultivate thes. The total area

reclaimed between 1951-82 and 1965-668 was 5.5 million hectates.

Vast areas of saline, alkaline and ravine lands in India ‘requis

reclamation, However, the investment needs for all areas are prohibitive

and s beginning ie being made to save marginal lands threatened by fore

mation of ravines. Heavy earth moving equipaent, crawler tractors and

such other machinery are required to be employed on large scale for

many of the projects. At present, mainly due to scarcity of foreign
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pon hoes
exchage only limited programmes oeri\re,

taken up. Further, land

levelling and development with the help of crawler tractcrs and such

other machinery are important for ereas newly coming up under the

command of major irrigation. For this purpose ayscut development

projects are being talan up ssinly with internal resources and

parly with international ascistance.
Tcdua

Soil and Water Conservation:
Our Comtry

has vast

problems of soil an’ water
conservation states

like Maharashtra

and pa¥ts of “ysora, ‘nihra Pradesh, cujaret, Madhya Pradesh end

Orissa wnere rainfall is below 50 inches per year and irrigation
from surface water or ground-water resources is not possible,

moisture congervation is extremely important for the productivity
of the soil.During the Second and Third Plen periods the interest

of State Governments in soil conservation seasures hes been greatly
at

aroused. In building
up) Soil

Conservation Organisation, enactnent of
and PBarnrchatinsuitable enabling Legislation,

training of personnel,/ dowonetratiors,
research and soi] and land-use wurveya, coftpfe) valuable advances have

been made.The extent of agricultural lands benefitted by banding and

other soil conservation measures was 1.8 wil’ion hectares during the

firet two Plans and 8.8 willion hectares under the Third Plan. In the

catchment areas of major River Valley Projects, special progrannes of

eoil and water conservation heve been taken upe The scope of all these

efforts is being widened during the current Plan.

Irrigation and Drainage: Certain problems faced ty Indie in

the ustter of irrigation development deserve mention. Creation of

irrigstion potential moved faster than ite utilisation. Minly in respect

of major irrigtion works, the potenthl waa rot utilised decauwe in

severel areas, distributories and field channels wre not completed by

the time of release of mter in canals. Further, adequate planning was

net done for dealing with problew of land levelling ani developaet,
Contd...p/Se
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reshaping of fields, evolving new cropping pstterns, undertaking

arrangenente for training the farmers in wet cultivation practices,

provision of roads and commnicsctions, credit and new inputs in the

command areas. At the end of the Firet Plan tle percentage of

utilisation of irrigation potential was 48. fwring the Secon Plan

also there were laga in utilisation. Since the beginning of Third

Plan, increasing attention has been given to the utilisation of

irrigation potential and in 1965-66 about 80 percent of the irrigation
potential {tepeponted to avy betn utilised. Special Ayacut (Irri-
gation Commant Area) Development Programag now constitute an important

part of the Fourth Plan. “ffective action calls fon
ermbronteation

of

various activities, enactment of supporting kegisletion and

other inetitutional and firancial arrangenents.
Another importsnt aspect of irrigation ie thet coordinated

development of surface water and ground-water resources is desirable

from the long-term interest of agricultural development.

Increasing problems of water logging in irrigated areas,

salinity and alkalinity have stressed the urgent need for integrated
od

planning of irrigation and drainage. In Indian sunber of, Master Plans
have beer prepared/or bei ng prepared for euch integrated planning. A

Water Utilisation Cell has al¢p been
setmup bs

by the Government of India

for evaolving and propagating riiertitte aapproech to probleme of water

use and management so ae to get
‘maxima

«

advantage fron ‘ope amd avoid

damage to soils. Pack n Th A ode nn: My and adh atecast4
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(Material for the lecture of Sh.C. Subramsnien)

There is world wide interest today in the chengese teking

place in India in the agrarian scene. "ven diehard economists refer

to the storm of change now sweeping one of the oldest and deep-rotted

citedels of subsistence faraing ag a ‘wiracle'. The change in the

outlook of the faraing commnity is sudden but ie based on =ture

oorsiderations srising from a conviction that the charge provides the

only hope for a prosperous life. Before considering how this obange

cocurred, I wuld like to give a brief outline of the food situation

in Indis during the last 100 years and slso provide som basic data

concorning Indian egriculture.
1. Pood scarcity:

Many yeare ago, Mahatma Candhi said thet ‘if Cod were to

appear in India, Ne wuld have to takethe form of @ loaf of tread’.

It ie ironical that Indie wich omjoyed a great reputation in Furope

ae early as the 17th Century for som of ite outstanding plant products

such as spices ani for its excellent testiles, hee during the last

century had to face many famines. Turing the reign of the Kast India

Company, severe famines occurred in the yeare 1770, 17684, 1602, 1824

and 1837. After the adwinistration of the country was taken over by

the British Government fron the Fast Indie Compeny great fanines

occu red in North vest Indie in 1860, in ‘risea in 1865, in Pajasthan

in 1868, in Biher in 1875 and in South India in 1876. Two widespread

fanines ocourred inthe entire country in 1896 and 1899. The Orissa-

Bengal famine of 1865 to 1867 affected nearly 5 million people.

Following the fanine of 1876, a Famine Coumiesion presided over ty
Sir Richard Strachey was eppointed. Since then, many Fenine Commissions

have followed. The Agricultural Departuent in India iteelf wee

Contdesece op/2.
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established following the report of the first Famine Comaiseion. I an

mentioning all these historical detaile only to remind you of the fact

that there heve been occasicnal scarcity of foodgrains in the past as

our agrioulture hes remained stagnant over a long periad of tine.

Consequertly, there wae not enough food whenever the weather conditions

were not favourable for crop growth. Our agricultwel preduction
reasined entirely dependent upon natured factors.

2. Problems of Indian Agriculture:

Lami Resources: The total geographical eres of Indie is

about 526.8 million hectares of which sbout 157.8 million hectares or

ee percent wae under cultivation in 1964-65. The gross cropped area in

1964-65 was 158 saillion hectares. The acreages under principal crope

are given in Table. The cropping intensity for the country is about 115

per cent. Even on irrigated lands the cropping intensity is only about

127. A close study end analysis of the situation reveel that the reasons

for lew intensity of cropping ere:

4) Provision of irrigation facilities ae a means of
protection against drowht rather then es e means
of intensive cultivation;

44) Cultivat’on of long duration varieties of crops by
oultivotbrs which mture by the time when even the
moisture provided by late rains cannot be available
for th subseqent crop}

144) adoption of the age-old practices by cultivators
ef lesving the land fallow after one crop to enable
4% to recuperate the fertility and non-utilisation of
fertilisers as well as compost etc. on a large scale.

- Subedivieion and fraguentation of holdinge had been increasing due to

prevalent laws of inheritance, growing pressure of population and

inedequate developast of industry ani trade ete. and this factar hes

produced adverse effects on productivity of land. Meontrolled

grasing, absence of aystenstic efforts to chesk soil erosion, spread

of desert, formation of ravines and gullies in vest sreas of the

country have aleo caused deterioration in lend resources and their

preductivity.
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Erosion, Salinity and other problems: ‘oll erosion is a

serious problem. About 60 million hectares require early ettention

wainly in Peninsular India, Certral India Phteau and Deccen Plateau

and Himalayan and Sub Himalayan region in Punjab, Utter Pradesh,
|

Janmu and Kashuir and Himechal Pradesh and Rajasthan and parts of

Orisea, ‘eet Bengal and Assam. In the irrigatéd areas water logging,

soil salinity end alkali conditions are posing a serious probdles.

The problem area is estinated at ebout 4 aillion heoteres of saline

and alkeli soils and about 2.4 aillion hectares of cosste] saline lends

and about 1.2 million hectares of actunl water legged lami. About 2.4

million hectares of area are covered by ravines. Ovt of this only a

limited srea can be wed for agriculture] purposes but the rest can be

weed for developzent of fodder ani timber.

Shifting cultivetior 1s also a seriow probdlen notably in

perte of ‘ssen, Manipur, Tripura, Orissa, Madhya Pradesh, Andhra Predesh

and Maharasthre. It is estimated that in 1956, shifting cultivetion was

practicsed over 0.55 million hectares. However, the totel area damged

was many tines more. In Orlesa alone 8.24 aillion hectares are estinated

to be affected by shifting cultivation. The problea ia mre acute in

tribal areas. However, gradually the desiratility for stabilised

oultivation is being impressed on people snd technical and financial

help for introducing bunding, use of fertilisers, etc. is being given

to promote stabilised cultivation.

land Reclamation: During the leet 16 years mpasuree were taker

by the Central and State Covernsents to undertake reclanation of waste

lands. Waste lands were also déstributed to landless agricultural

workers and they were helped to cultivate thes. The total area

reclained between 1951-52 end 1965-66 was 5.5 aillion hectares.

Vast eress of saline, alkaline and ravine lands in India requis

reclamation, However, the investment neede for all aress ere prohibitive

and a beginning is being made to save marginal lands threatened by for-

mation of ravines. Heavy earth moving equipsent, crawler tractore and

guoh other machinery are required to be employed on large scale for

many of the projecte. At present, mainly due to scarcity of foreign
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exchape only liaited programmes can be taken upe Further, lend

levelling and developrent with the help of crawler tractors and such

other machinery are ieportant for areas newly coming up under the

eomeand of major irrigation. For this purpose syacut deve lopaent

projects are being taken up sainly with intermel resources and

perly with irternstionel ascistance.

Soil and Vater Conservation: Our Country has vast

probleme of soil ani water conservation, States like Maharashtre

and patts of “ysore, ‘mihre "redesh, Cujaret, Madhya Pradesh and

Orissa where reinfell is below 50 inches per year and irrigation
frou surface water or ground-water reeources is not possible,
moisture conservetion ia extremely important for the productivity
of the soil.During the Second and Third Plan periods the interest

of Stete Governsents in soil conservation ssasures has been greatly
aroused. In building up Soil Conservation Orgenisetion, enactment of

suitable enabling legislation, training of personnel, dezonetrations

research and soil and lend-use wurveys, certain valuable advances heve

been mede.The extent of agricultural lands benefitted by bunding and

other goil conservation measures wee 1.5 uil'’ion hectares during the

first two Plazes and 8.6 willion hectares under the Third Plan. In the

catchwent sreas of wajor River Valley Projects, specie] progranues of

soil end water conservation have been taken up. The scope of all these

efforts is being widened during the current Plan.

Irrigation and Drainage: Certain problems faced ty India in

the matter of irrigation development deserve mention. Creation of

irrigation potential moved faster than ite utilisation. Mainly in respect

of major irrigtion works, the potenth] wae mt utilised becawe in

several sarees, distributories and field charmels wre not completed by

the time of release of wter in canals. Further, adequate planning wae

not done for dealing with problem of land levelling ani development,
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reshaping of fielde, evolving new cropping patterns, underteking 1

arrangewents for training the farmers in wet cultivation prectices,

provision of roads and commnicstions, credit and new inputs in the

comand areas. At the end of the First Plan tle percentage of .

utilisation of irrigation potential was 48. During the Secon Plan

also there were lags in utilisation. Sime the beginning of Third

Plan, increasing attention hag been even to the utilisation of

irrigation potential and in 1965-66 about 80 percent of the irrigstion

potential is reported to heve been utilised. Special ayacut (Irri-
gation Comnant Area) Development Programme now constitute an important

part of the Fourth Plan. “ffective action calle for synchronisation of

various activities, enactment of supporting kgislation and various

other institutional and firsncial arrangements.

Another important aspect of irrigation is thet coordinated

development of surface water and ground-water resources is desirable

from the lormg-term interest of agricultural development.

Increasing probleme of water logging in irrigated areas,

salinity and alkalinity heave streesed the urgent need for integrated

planning of irrigation and drainage. In Indian mumber of Master Plans

have been prepared/or being prepared for such integrated planning. 4

Water Utilisation Cell hae also been set-up by the Jovernnent of India

for evkolving and propagating scientific approach to probleme of weter

use and managenst so es to get maximus advantage from crops ani avoid»

damages to soils.



Regrganisation of Agricultural Research

Reviews of the agricultural research work in progress in our

country have been wade periodically by various goientific teams. "rom

time to time, certain improvements had been introduced into the workin:

of the Indian Council of Agricultural Research on the dasie of the mr as

tions wade by such teams, which have all felt thet I.C.A.R. should

become an effective inetruaerm for coordinating research on agriculture

ard enimal husbendry in the co ntry. These changes, however, hed only

a marginal effect in achieving an effective coordination of research ani

integration of wrk in the diferent scientific disciplines. The lset
Reseerch Review Team led by tr. Marion Parker of the [.S. department of

‘gpioulture in ite report submit ted in 1965, therefore, surgested more

fundsmental alterations in the structure snd scope of activities of the

Indien Couno!l of Agricultural Research. This tean wanted to achieve

two main purposes. First, the research work in crogress under (a) whet

are currertily termed ag the subordinste offices of the Department of

Agriculture which inelude e institutes like the Indian Arricultural
Reeearch Inetitute, the Indian Veterinary Receerch Inetitute and the

National Dairy Resesroh Inetitute, (b) PIRRCOM centres and certain othr
inetitutes directly managed by the I.C.A.R. (c) Commodity Institutes

like those on jute, arecanut, coconut, tobacce, atc., menaged by

separate Commodity Comsittees, (d) Apricultural Universities, and

(e) State Covernnent should #11 becomes part of an integrated set-up

and should become instilled with a sense of common purpose. Secondly,

the adniristrative and organizational structure of the I.°.4.R. should

be modified in suh a way that the eduinietrative part of the machinery

becomes subservient to the acientific and technical pert. In other

words, I.C.AeRe should become an effective scientific body so thet it

could provide the leadership necessery for stimulating sejor reer arch

break-throughe.
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Re During the lact three years, we have been actively engaged

in taking the steps needed to imlenent these important surgestions

and bring into existence a ‘new! T.C.1.R. The chonges went through

the following steps. Following the ep-roval of the Cabinet of the

reorgarisation proposals, we appointed an eminent ecientist as the

Director -Genrel of the 1.C.4.R., thereby replacing the tradition

that such a post is tobe ccoupied/ty en administrator. “eoondly, we

proceeded with the dissoultion of the various Comeodity Comittees

ani transferred the control of the research Institutes run by thes

to the ICAR. Thirdly we arrenced forthe e[fective techrical

supervision of the work in progress at euch of the PIRACOM Centres

which couldnot be amalgamated with theState research Inetitutions,

by placing these centres under the technical control of the I.4.R. I.

Fourthly, we transferred the Section in the Department of Agriculture

kuxths dealing with the centrally-run institutes to the control of

the Indian Council of agricultural "esearch. When thie process is
finally comleted, we should have ea well knit and unified research

organisation wiich brings within one frame institutes which were

formerly under diverse administrative and techrical authorities.

8. Raving attempted to set our own houge in order, we gave

thought to the problemof sore activ and effective relationship

between State, University and ICAR research Institutions. "or this

purpose we have formated a series of All-India “oordinated Projects

in twenty mjor crops of the cantry. These projects were draw up

uy groups of sali: ntiste endowed with expert knowledge in tle crope

concerned. These All-India Coordinated Projects will 811 be

implenented duringthe Fourth Plan and they envisage the setting up

of many regional stations in the different States. These stations

will be under the aduinistrative control of the States concerned

but will be subject to an over-all techhioel coordination. The day-

to-day coordinstion work will be disoherged by whole-time Project

Coordinators who will be scientiets with outstamiing records of

service. for ensuring the smooth functioning of these projecta,

a Memorandus of Understanding has been draw up for being executed
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would help te facilitate were clese eseperationencyg the
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pereoumel euployed in an All-India Research Project, ivrespestive
fe of thelr location. True, the tee far a seally integrated end.qeertineted

attack on agriculiwel protions and fer sontusting
_ plaghivereesereh hes been laid,



{eultural Rducation

A trief idea of the agricultural education facilities

at various levels is provided in Table:

§Insti- {trained JInstit-§trained

Agricultural Universities - - 8 1581 8.Se Ag.
867 M.Sc."

Poet-cradueteInstituionw fbr
Agriculture 8 141 56 10810

Agricultural Colleges for degree 51 R86 72 52508

Veterinsry Colleges (Poet-
Graduate). 4 86 »w 1260

Veterinsry Colleges for degree 14 268 20 9908

#* Include the personel trained in Agricultural. Universities

Considerable expangion in gradnate and post-greduste training

has taken place in India during post-indpendence period. Devel opment

of Agricnitural Universities on the model of the U.S. Lend Grant

Colleges to mest the requiresents of higher agricultural education need:

special nektion. Shost-term training of farmera in inproved agricultura’

practices is aleo making proress. However, e*fective arranzgenents for

vocational education in agriculture have not been made adequately so fa

Institutions Personne No.o Persome

jtutions}per year jutions [per year



Extension

India started Natiorsl Extension Service in 1955. In 1966-67,

in all the States of India, the number of various categories of

extergion persormel employed upto the level of Bloeke ( of about 100

villages each) was ae under:
No.(thousande)

le Village Level Workers,
Agricultural Demonstrators etc. 62.6

2. Block-Level Extension Officers
for agriculture, animal husbandry,
cooperstives etc. 14.2

8. Block Develops Officers 4A

Generally District Agricultural Officers at district level and Deputy

“restors, Joint Directors/Addit/ onal Directors are eleo looking after

extension work in the States. In som cases there is more than one

swoh officer and in others officers incharge of extengion have certain

eduiristrative responsibilities alse.

While most of the district and higher level staff and extension

_

officers are graduates in agriculture, veterinary sciences etc., the

village level workers mostly have education upto mstric/higher secondary

ami about 1 to 2 years! training in agricultwe and allied fields.

In mary parte of the country Vie have produced only a limited ispact

because due to inadequate technical competence the farmers do not,

im all cases, take then seriously. Secondly, the jurisdiction of ViNe

which was formerly 10 villeges per VI¥ oni is now § villages per

VIN in selected intensive cultivation areas is considered rather

large end umeanegeable. In meny cages, techrical help in agronomy,

plant protction, fertiliser use, etc. wae found inadequate and the

need for dietrict level specialists was felt. Sines past few years

specialists are being appointed at the district level, grester we is

being unde of selected progressive farmers fer dissemination of the

knowledge of new techniques end arrengenents sre being nade to improve

the technics] competence of VLWe throwh rigorous training snd to

euploy better qualified extension personnel.



Mafacture of pesticides in Indie te aeking steady

progress and broadly the position is as under:

} §sideration §

BHC including Lindane 10,700 58,100 10,000
pnt 4,200 8,000 2,650
Organic-phosphates 2,820 11,992 1,100
Endrin 1,000 ~

.
-

Cerbaryl - 7,000 -
Orgarie and Marurial salts 112 - 15
Orranic seed dressers 800 1,254 500
Copper exych Loride "2,284 1,000 1,800
Thiocarbanste 2,500 2,624 1,600
Sulphur (dust and wettable) 6,500 - 6,000
Pumigants §,000 $00 5
Zine phoephide 350 150 800
Weedi cide 100 4,200 60

- letters of indent have beeni ssued in a miority
of the cases.

@-~ further capacity is not considered necessary ag the
existing one oan expend considerably.

Ample capacity for manufacturing variou formulations like

dusting powers, water dispersible powders, emleion concentrates,

eramiles and smoke generator has been crested in the country. The total

licenced capacity for manufacturing formulations of different

types ig about 120,000 tomes of technical grade materials of all
pesticides.

The manufacture of power sprayers haa been undertaken in

india. Previously the engines fer power sprayere were being imported

but now their manufacture has elso been undertake and the

anmmal capacity indiested by the manufacturers is about 30,000

engines per year. Further expansion in the aanufacture of the plant

protection equipment ie expedted. Industries manufacturing such

equipment end pesticides have been included among priority industries
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which implies relatively liberal treatment in allocation

of foreign exchange for imports and certain credit facilities.



Fertilisers:

Fertilizers have become a major factor in improved erricul-
ture and increased production. In the past 15 years Government

made positive efforts through subsidies on fertilizers, fertiliser
demonstrations and other extension measures to make the farmere

fertilisere minded. These efforts have greatly eucceeded. The

figures below indicate, in term of nutrients, the progress of

consumption of fertilisers and the targets envisaged under the

Fourth Plan.

(Thousand Tonnes)
Year Nitrogen Po% K,0

1960-52 65 8 6
1960-61 198 69 26
1965-66 600 152 78
1970-71 (Target) 2,400 1,000 700

A Vertiliser Enquiry Corittes was eppointed by the Covernuent

in 1965 to look into variow aspects of the problea of consusption,

production, prices and distribution etc. of fertilisers. Most of the

recomendations of this Comittee have been accepted by Covernrent

andy they fora the basis for fertilizer policy under the Yourth Plan.

The tareta of contumption and indigensw production and estinstes of

import requiressnte for the Fourth Plen period have been indicated

ae uders

{Target{-ous entire quanti
produc=§ Jto be imorte:J {tion _§ j

1966-67 1,000 08 a2 89-870 s«aBSsi2B 20
1967-68 1,850 500 853 500 278 225 50
1968-6 1,700 70 940 6 865 285 45
1960-70 2,000 2,000 1,000 9800 410 890 88
1970-71 2,400 1,700 700 1,000 520 480 7

( in thousand tonnes)

|Nitrogen
g
P 0

Year {Target} Indigen-}imort + 2"
Vindigenfasport Re

Jproduct-
ion



In the petro-chenicals sectér, highest priority iz being ;iven

to the production of fertilisers in the country. To meet the gap in

requirenenta and internal production large quantities of fertilisers
have to be imported for some years inspite of very tight foreign

exchenge situation faced by the country. The latest position with

regard to the capacity created, licenced ani scheas unier consider-

ation for nitrogenous fertilisers is given in the table below:

Installed sapacity by 19-71
Capacity created eo far 5,85,000 tonnes ‘NK!

Licensed. 22,55,000 tonnes ‘HT
Under consideration 2,50,000 tonnes ‘Nt

Total 80,68,00 tonnes 'X*

Largely India is depending on indigenow availability of napht!

as the base for nitrogenous fertilisers. In respect of phosphatic

fertilisers there is considerable dependence on sulphur imports.

Generally there are difficulties in the world market for these iapor:

Provably there way be number of problem common to wany ofthe Coloub

Plen countries which couldbe jointly considerdd.

coil tenting laboratories have been set up in each State. Soil

samples from farmer? fields sre analysed for their nitsogencus,

phosphatic and potassic nutrient content es also for thelr reaction

(acid, alkali ete.) ani their contents of solusble salts, #0 ae to

help in suggesting proper fertiliser application practices. Soil

testing services are proposed to be expanded during the Fourth Plen.

MevileSoil feasting Units are beingset up.
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Result of crop cutting survey on high-yielding varieties
of cereal crops grown in IADP districts during

1966-67

Crop/District High- season Average yield
Yielding (Quintals/hec) # increas
variety «-_-_-__ me cnne over olHigh Control contr

yielding
variety

RICE
West Godavari Taichung Kharif 24.4 19.2 27

Native-I" Rabi 21.9 15.9 38

Raipur " Kharif 14.1 9.7 45

Bhandara " " 11.9 9.3 28

Shahabad ” " 14.7 7.7 90

Sambalpur " " 11.6 6.2 87
" Summer 20.4 11.3 81

Surat " " 15.3 14.6 6

Burdvan " " 20.5 17.3 18

N.C.-678 “ 21.0 13.5 56

Palghat Tainan-3 Autumn 25e1 15.2 65
" Winter 30.4 22.5 36

Thnjavaur ADT-27 Kharif 18.6 12.6 48

WHEAT

Ludhiana Mexican Rabi 47.3 23.6 100

Shahabad " " 15.7 6.8 131

Aligarh " " 28.3 18.8 51.

MAIZE

Aligarh Hybrid Kharif 17.2 11.5 50

BAJRA

Aligarh - Hybrid Kharif 11.2 10.2 11



Progress of the Intensive Agricultural District
Programme

Item 1964-65 1965 -66 1966-67

No. 6f villages covered under IADP 22,029 23,561 24,336
Gross cropped area covered in lakh hectares 25.37 28.91 31.73
Gross cropped area covered as percentage of .

the total gross cropped area in the districts 31.3 35.7 39.1
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Lessons of the agricultural transformation
in India .

yk

Cs Subransrian

There is world wide interest today in the changes taking

Place in India in the agrarian scene. Even diehard economists refer

to the storm of change now sweeping one of the oldest and deep-rooted

citadels of subsistence farming as a ‘miracle'. The change in the

outlook of the farming comunity is sudden but is based on mature

considerations arising from a conviction that the change provides the

only hope for a prosperous life. Before considering how thia change

occurred, I would like to give a brief outline of the food situtation

in India during the last 100 years and also provide some basic data

concerning Indian agriculture.
1. Food acarcity:

Many years ago, Mahatma Gandhi said thst ‘if God were to

appear in India, He would have to take the form of @ loaf of bread’.

Tt ie ironical thet India which enjoyed a great reputation in Furope

since early times for some of ita outstanding plant products

such as spices and for its excellent textiles, has during the last

century had to face many famines. During the reign of the East India

Company, severe famines occurred in the years 1770, 1764, 1802, 1824

and 1857. After the administration of the country waa taken over by

the British Governnsnt from the East India Company, great famines

occurred in North West India in 1660, in Orissa in 1865, in Rajasthan

in 1868, in Bihar in 1875 and in South Indie in 1876. The Orissa-

Bengal famine of 1865 to 1867 affected nearly 50 million people.

Following the famine of 1876, a ‘amine Conmaission presided over by

Sir Richard Strachey was appointed. Sinoe then, many Famine Commission

have followed. The Agricultwal Department in India itself wae
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established following the report of the firs? Famine Somilesion. I ar

mentioning all these historical details only to stress the fact

that there have been periodic scarcity of foodgrains even before the

present population explosion tcakplace. Our agriculture had remai ned

stagnant over a long period of time and consequently, there was not

enough food whenever the weather conditions were not favourable for

crop growth. Thus, our agricultural fortunes remained entirely

dependent upon natural factors.

Probleas of Indian Agriculture:
we

Land Resources: The total geogrephical area of India is

about 326.8 million hectares of which about 157.8 willion hectares or

42 percent wae under cultivation in 1964-65. The grosa cropped area ir

1964-65 was 158 million heotarea. The acreages umer principal crops

are given in Table 1. The cropping intensity for the country is about

115 per cent. Even on irrigated lands the cropping intensity ie only

about 117. A close studyand analysis of the situation revesl that the

reasons for the low intensity of cropping are:

4) Provision of irrigation facilities ag a means of
protection against drowht rather than ae a means
of intensive cultivation;

44) Cultivation of long duration and photo-sensitive
varieties of crops by cultivators which mature by
the time when even the moisture provided by late
rains can not be available forthe subsequent crops

414) Adoption of the age-old practices by cultivators
of leaving the land fallow after one crop to enable
4% to recuperate the fertility and non-utilisation of
fertilizers ae well eas compost on a large scale.

Sub-division and fragmentation af holdings had been

increasing due to the prevalent laws of irheritance, growing pressure

of population and inadequate development of induetry and trade.

Uncontrolled grazing, absence of systematic efforts to check soil

erosion, spread of desert, formation of ravines and gullies in vast

areas of the country have also caused deterioration in land

resources and their productivity.
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ti rotein hurger

It has been estimated that well over two-thirds

ofthe children in India are suffering from protein mal-

nutritions This has serious implications for the future of the

country, in view of the relationship betweer protein nutrition

and brain development in pre-school children. Among the steps now

being taxen to fight protein hunger are:

a) Production and distribution of Bal Ahar which is a

protein rich food for children, (b) toning of milk with a protein

isolate solution, (c) production of oilseed flours and concentrates

(d) fortification of bread with lyaine and methionine, two of

the essential amino acids in short suppvly in a vegetarian diet,
(e) production of fish protein comentrates and (f) development

and commercial production of high protein foods. In addition,

attesptes are being sade to increase the productian and comunption

of pulses, fruits amd vegetables. Research is underway to produce

single cell protein from petroleum through growling micro-organisms

on hydrocarbons.

Thanks to the generous assistance of the Rockefeller

Foundation, the Indian Agriculturel Recearch Institute at

New Delhi has launched an intersive progranme of breeding new

varieties of wheat, maize, Sorghug and rice with more lysine

contem. The wheat variety 'Sharbati Sonora’ developed by
raw)

Dra 4.3. Swaninathan,emo eetighess at the I.A.R.I- has Sf
aan t Lop

more than the varieties now cultivated in India. Rate fed

with thie wheat variety gained 20% more weight than those fed with

similar quantities of other wheat varieties. Promising strains are

aleo under deve lopment in the other crope.

Another important finding made at the I.A.R.I. ig

that rice and wheat cultivated with the fertiliser doses

recomended under the High-ylelding Varieties Programme have

SO to 60% more protein than those cultivated in the usual

manner. Thue, in rie the préein content has been found
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to increass fron 84 to over 154 when abou 80 Kgs of N are

applied per hectare. Thus, the new strategy has led to an

additional berefit, namely to imresce ie protein content

of cereals and

ae
-

International Collaboration and the Contributions
of the Rockefeller foundation ’
We in India have been fortunate in havinghad help from

the United States as well as many other countries in an abundant

measure both for fighting the scarcity conditions of the last two

years as well ag for launching the country on the road to scientific

agricult uree I would like to take this opportunity to express our

gratitude to the Government am people of the United States for

their generous help. We arepartiocularly indebted to the Rockefeller

Foundation whoge association in our agricultural development opened

a néw exa in agricultural research and education. The All-India

Coordinated Maize Tmmrovement Project which we started in 1957

in collaboration with the Rockefeller Foundation Baa not only been

of great berefit to India but has become the spearhead of an

Asian revolution in maise production. Under thia Project,
scientists working inthe different parts of the country were brought

together under a coordinated project and a multipinstitutional

and wulti-disciplinary approach was introduced into the research

programe. The effectivenese of such an aporoach will be obvious

from the fact that within four years of the initiation of the

project, four double crose hybrids were released to sult the

needs of the different parte of the country. Since then, five more

hybride have been released ard these have given yields ofthe

order of 4 to 8 tonnes per hectared
in different parte of the

countryv, in contrast to a maximum yield of about 3 tonres

froa theopen pollinated varkties. More recently, composite

varieties which are as high yielding as the hybrids and whose
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WN New Problems arising from the
gecess of the ate e

The 1967-68 crop year is a very significant
om in India's economic history. During this year,
it is anticipated that the total food production will
exceed 100 miliion tonnes, which represents a doubling
of the total produc tion since the beginning of ».ur

First Plan in 1951. Also, there will be a total wheat

production af ov.r ly million ton es, in contrast to the

? miliio: tonnes in 1951. The present crop year is the
first year siuce the initiation of tip new strategy
when the weather has been normal in most parta of the

country and the results encourage the view that ve are

now at the beginning of a new era in our agriculture,
an era which will be characterised by the problems of
surplus than cf scarcity. There is a great enthusiasm
among famers for the new varieties and the new agronomy
and there is a growing hunger for in uts. The aotivation
necessary for change has been created ani educated clase:
who had deserted farming, are now returning to it.
Agriculture has acquired its rightful social status and

the psychological base necessary for change has been

truly laid. A climate of confidence has been germ rated
in the country concerning India's agricultural -roductior
potential.

Frequently inthe past and sometims even now, a

criticism is mde that in India research ani extension
function without proper coordinatio1 am interaction,
There is some basis in this criticism and frequently
in past, research findings of great applied value
were mde no different from ‘ivory tower' research,



by not taking the administrative steps necessary for
exploiting the scicntific innovation. However, I am

proud that India now holds the world record for the speed
with which a significant research finding hms been applied
inthe field. It was in 1962 that Dr. M.S. Swaminathan of
the Indian Agricultural Researh Institute conceived of the
need for gping in for dwarf wheat varisties in wder to
destpey the varriers liniting the yield of this crop and

submitted a proposal for getting the
servicey

a pr. NE.
Borlaug aml of dwarf wheat material from Me: ico. Thaiks to $6)

the generous assistance ¢ the Hockefeller Foundation
both these proposals fructified ani in 1963064 yield tests
were organise: in several parts of India by the Indian
Agricultural Keseardh Institute with the dwarf wheats
received from th@Mexico. These tests were repeated

in- hs
1964-65 and data sufficient to indwe #& to take the
decision of importing xxx2S@xmtx 250 tonnes mf seeds ¢ two
Mexican wheats - Son ra 64 ani Lerma Rojo - were presented
in June, 1965. These wheats had such a great impact on the
minds of farmers tmt at the request of the Chief Ministers
of our States, we decided to import 18,030 ton.es od seeds
in 1966. I understand that until 1967 when Pakistan and

Turkey follwed our example ami imported even larger
quantities, our import of 18000 t:nnes o& seeds was the
largest operation of its kimi fn the world. During 1966-67
we had nearly ##@ 400,000 hectares under dwarf varieties
am during 1967-68, we have over 200,000,0 hectares under
such wheats. The:e is probably no parallel for such speedy
action am fast spread & varieties. In. the- implenentationg |

of or ideas am dts: decisions, the
Kockefezie xFoundettyn



has been of immense help to us a I wish to express
the gratitude of aur people to the Founlation.

If the strategy £ agricultural dev« lopmdnt we

initiated in 1965 is taken to its logical conclusion,
famire can be banished for ever from .ur land. also,
the rural prosperity arising from agrarian advance

would help to create a sound base for industrial
progress. We are now turning ow attentisn te the new

problems created by the success @ the strategy, such

as storage, marketting ani pricing. Fortunately we had

created machineries like the PricesCommiss3ion ands the

Food Corporation £ India to tackle such problems. I am

confident that India will not only belie Malthusian

economists and all prophets @ but also establish
new patterrs of growth in agriculture, provided the

prevailing ciimate of confidence does not degenerate
into a climate of Compacency and consequent inactin in

solving the new problems we have to face hereafter.


