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é my. iboned Bea af rT ghee + Js: guise
4orteultural extencion hes three major rolon - 34ad0ly

of “tha insute indlested by research as necessary tor . desired

outyout, t amafer of Knowledze relatin«; to the maximiz-tion 2
the effectiveness of the inputs se2pliead, sand an feedeu-ok

ohemnei cor information fron the Yammer to the scientist so

ag to angure regecre® on the factors limitins sields. I: a

400d extensiom achinery exists, the tine-ven vetween discovery
and agoliention will be reduced sand at the seme time rease=-reh

workerea will be Kant busy a nainsy anerers 9 oroblens of

imedtate crelavence to the Seomint community, iecerreh end

exteneicn have, therefore, a aynbolfic relationshivo md if this
ay tbho at = ia foetered through cdequate sdminiatretive,solitioesnl
ond finoneial aunvort, © eontinucus rine in the econimde shold

narounit eres cen he achteved aithout detrt ant to thea lon:

ab a LEAL tay
Reaant research gtratery aims excleifyr ully thse

tern oroductivity of the aoil.

t xYteg of cur atrteultiar.L sltuatiah.acte y the>favournbla Te-

etiatomes of abundant sunlicnt and tairly ectensive swnter

@50urces. -he so0sctbility of havin; jreen pl-nts converting
+ lak os “set ay asOlar tnt: chente:l enerey during s10at JaXrts msi ie ¢- ar isp an

unijue aseet of subeirtpical and tronieal sgricuiture. “he

deveie and r lasses of nigh yleldinz varieties in ie

major ceareala and millets have ean-bled - farmer with - holding
of only 3 t9 4 acres to derive © net neste of over 3,090
per year. jue high yield end income sosribilities heve

orovide* tre votiv-tion necenzery for the former to take to

a whole set of new croping natterns and practi
of

om, an

outeone ,

Contd..eae. 002 /n



2 t=

outcome ff woAioh
could not be achieved all these years in

soite of xlans and prooatenda.
Dwarf varieties of wheat or rice or hybrids of maize,

Jowar, bairg are high yielding only if certain fundamental

changes in age-old agronomic practices are made. Thus, the

time of the first irrigation may vake as much as 1 tonne per

hectare difference in yields given the same fertilizer dose

and total nuiber of Lrrigntions. The depth of transplanting
Makes a similar difference in rice. Therefore, the extension

agency assumes great significance for ensuring the maximum

return to the farmer from his investuamt on inouts end to the

country the matimum production from the existing fertilizer
and water resources.

Ve have a very wide extension net-work in the c:untry.
As in every other field of human endeavour, any striking
imoact of the extension arency, such es the excellent work

done in Tanjore and Ludhiana Ide Listricts, can be traced

to an outstanding individus!l axtension leader, The field
extension staff, by and large, have been unable to win the

respect of farmers, because of their poor teohnical and

practical inmowledge. They have, therefore, relied heavily on

their control over input supoly to invite visits from farmers.

The lack of a living contact with plants and m understandig
of the factors limiting orop yields in the farmers’ fields
have rendered the extension staff practically useless from

the point of view of tranmitting to the scientist »roblems

requiring investigation. Also, many of the present-day
extension officers have worked st some time research men

and they hence tend to forget the fact that it ie the duty
of extension workers not to funetion »s substitutes for
rerearch workerg and vice versa.

Cmtda,
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Yhike the number of farmers to be comtacted is very

large, ‘he number of gifted and well-informed extension

workers is few. Progress in scientific metnods of destroy~

ing yield barriers and maninulating yield and qwlity is,
on the other hand, very rapid. the orice of most of the

inputs is among the hizhest in toe world and the availability
1s low. ‘Therefore, the need for inoreasing as speedily as

p ssible the tecnonical competence of the field extension staff,
30 that knowledge concerning the qualitative asxects of

inj) utg use can be ranidly spread is obvious. Because of the

megznitude and urgeney of the problem, thoucht should be

siven to the evolution of new information-transfer t-chnicues
which wowd hely the country to reao ranidly the fruits of

recent scientific resesrc’ and thereby rise from the mire
of economic recession and world charity. It is also

Necessary to evolve closer administrative linkaze between

r-eearch and extension.

The National Demonstration
Programe started

in 1965
Ana the onl® um facat my sugyestion is intended to brinz theesa ontial iegouee

Unnda ie, rogram Brace bale la.one

AK
emongtrations in fariers' fields to show how to realise the

yield :,otensial of tne new varieties. During 1967, 2000

demonstratims, each with a minimum yield target of 10 tones
of grain per hectare per year wi.l be out up by research
workers in collabor:tion with extension staff throuchout the

country under the soonsorship of IL.C.AeR. These demonstra
tios have had a far-renching impact on the minds of farmers,
For

exam leg, one Delhi farmer who was giving uo wheat

cultiv tion in 1964-65 worked for a world reeord for the
yield of S:rinz “heat in 1966-67, as a regult of a demonstra.
tion put uo in his farm in 1965-66,

Contd... @eevee 0 4/-
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Only those wo have thenselves drodiced high

vields econ vith confidences teaach the farmera how to do

likewise, In sther words, extension workers ust be

conversart with moderr producti n technolo.y. -ractiocal

experi nee rather than a srinted cist of osacka e of

practices can iiel» them to win tne resvect and following

phMya af taraers.) dumerous types of treinin: schoola «and

kyr ss ghew 838sr-mmes exist now, aiming to inorenase the teennical

pe nari comoetence of the eXtenisio worker. dud:ed by the
on doar

mn eee rar rewlt, mich ia yet to be accom>lizhed in cre ting an

he- > ot extension aveney capable of diccharziny the trivie funo

yt)
, tions demeribed at the

bezinwing. g Je he!
pref ae dee. an

$)-
I believe thot one adits onel aaoroech +95 this

yrovdlen 18 to entrust the running of larve “tate forma to

the senior extension steff in each aren. “uch a steo

will have seveval atvantaves. First, the extension ataff

Py IY

ov Vs

aa

can apdly the Latest scientific findinzs on a larze scalete a
"ond acgaire orofieieney in the use of such teo:niques as\~

wel: as evolve sucn odifie:tions as say be nece any in
the etiiods suggested to facilitate their :arge soxle

vee

a
adoption, nd .y, a Large nuaaber f extennion workers

to produge hish yields tyertwiven and

Thirdly,
can be traine:

theresy equia themselves to educ:te the farmera.

the farms con. becone demonatraticn and trainine centres
for ferme a. SXinally, there will be annle score for
eataolishiny close linka with tne acientiata, who can mnke

une of auch Sarma to conduct pilot eorvnerimente and co ry
out adaytive researth, At the level of making stratecio
Ae ci sions rel-ting to the mmarvenent f such facia,
eoi-ntitio institattens suoh ag Avricaltural Universities
or I.'eitt I. should he closaly associatede

Contd. S/o
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If the large farms alr ady existinz suoh as the one

at Suratzarh and those roposed to be established in the

diffe ent States become the sents of the Extension Virectorates

(rather than Govt. Offices as now), the extensio staff will
become production oriented and the attitude of the farming

comunity towards than will chamge.

It is possible now to get at least 10 tonnes ver

hectare per year by growing 23 crops, provided there is
water. To build a buffer stock of 5 million tonnes per

year only about 500,000 hectares of irrigated land will be

needed. If farms totalling this area are
established) Slnced

under the oharrce of extension staff, not only would the

purpose of creatine avery efficient extension machinery be

served, but also the need for cre ting a buffer stock not

sOlely dependent upon levy and othe. prooure int or ctices
would be met. Yield oriented

favnieom
run by extension

worke:s, if or:anised properly, could become ani effective
instrument in the production ef ouffer stocks. In addition,

they would help us to get the best out of the few good

acientists and extension leaders we hove, since tuey could

pay concentrated attentim to a few centres, rater than

dissipate their ef“orts over a wide aren. Finelly, such

extension-cun-training-oum_buff cr stock oro juction farma

oan be run very economically md efficiently by ~eaking one

year service at such farms a requirerent for getting degrees

dn agriculture. Nearly 5000 B.Sc. ‘28' are beiny produced

annually now and hence the f
orvipame

wil) have enormous

tefhnical man-no: er. pUmitation of extension set-ups in

countries withneither the magnitude nor vari ty of problemsTe.

Contdescvece
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Rqrcrallinal Racauh Mdncmithalinn
he allocation for agricultural“res earch amount2d

AK
to less than 10% of ths national scienc2 budpet during tha
first three Plans. TFhis-imbalanc: in surport has resulted in

ata_weak, res
earch bas2 and cons2quently many imrortant rrobl ffs

Rs a ase
oh

xealating to agricultural production hav2 2luded solution=
An attamrt is now being made to remedy this situation an4 it
is hored that about hun¢r24 croras of rup22s would ba

ob C& . : : :

perrer tte
availabl2 for apricultural res2arch and 2cucation during the

vat dre aor Fourth Flan rariod. C2rtain st2rs havea alrzady b22n taken
~ & by the Governmant of India to reorganis: th2 Indian Council

of «.gricultural Research and convert it into a body similar to

the C.S.1.R8. A sci2ntist has b-2n aprointed as the
wo ad

be ow alle administrative head of the I.C.’.R., thereby replacing tha

ger “YL tradition of arrointins civil s2rvants to this frost. The

hh we resaarch institutes formerly under th2 control of the

Lopartmant of Agriculture, I.C.°..%., ard saveral Comrocity
Committ22s hav2 all bien brought unter the unifi24 control
of 1.C.*.°. Res2zarch on most of th2 imrortant cror plants

Goa
t@ would hanc2forth b2 carri2d out through All-India froje2cts

on “ e& involving collakoration among scizntists vorkine in I.C.A.%.,
<.x

Ke
® institutes, Stat: Government institutes and Agricultural

A» .
Blo te: Universities. It is ther2for2 hor2d that isolat24 and

Wsper S ineffective activity w*ich was th: characteristic of
- fl! aericultural ras2arch until r2ceantly, would soon giv2 way

to a dynamic, time-ori2nted reszarch rrogramme.

A major d2fect of the presant administrative
situation is that th2 extension and folicy making r2sronsi-
biliti2s are vested in tha Tepartment of Agricultur2, the

I.C.4.R. being concerned only with the coordination of

reszarch work. Under this situation the scientific
. Cecld be 4 .

component of strategic decisions ig often low. ixt2nsion
~ A yweery

advice and th2 rackag2 of practiceas racommandad tend to

gat too g2neral to be of valu2 and fr2jucntly divorced from

rasezarch findings. ¥ nw

Since aericultur2 is\th2 basic industry of the
7

country, and sinc?
pry

an incrcs2 in the scientific
and t3c = cha

nar
omrone2nt of bur agriculture can halp

Gn ner-“here yialds, \it is ~ssenfial tha
t a Bodyin raisi
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. comprising sciantists, t2chnologists and administrators
“Ee—formed-onthe lined of th Atomic nergy Commission

/ ‘for making Stratagic dacisions in apricultur>. A small
‘ grour dasignated "Agricultural Froduction Commission"

ww
De

& ewe
comros2d of €pws scientists, technologists and administrators
shovld ba in complate charge of both th2 making an-
imrlamantation of rolicy c2cisions,and should raplac2 the
PER2seant -supersstructura.of the Pepartmant of Aericultura.
Th2 Chairman of this Foard would perform also the dutias
of the S2cr2tary to th2 Governmant of India. Th2 othar
M-2mbars of the Board could b2 assipn2" the following major
resronsibiliti2zs (s:2 2nclosad chart}:-

(a). Input froduction and surrply
(b) Pas2zarch, training and 2xte2nsion
(c) Dev2lopment and Stat2 Liaison.

What is imrortant is that all vital ce2cisions should be
taken only aftar joint “iscussions among members of th2
Commission, An organisation like theRattway: -d_ could
also ba 2nvisaged, in which each M2mbe2r has the status of
a S2cr2tary to the Gov'arnment. Th Commission will b2

directly responsibl2 to She Cabinet Minist3r-in-chargaof
Agricutture.

ao

Phis-petiey-makingBoard would be halpedby $2varal_
TaskImplementatton Bodies, the precis2 number depending ~

——

ntNees gy
ufon ths grouping of the subj2¢ts. If such an organisation

630 Uf ay the Department of Apricultur2 a s2ns2 of
unity of rurros: and action can b2 introduc2d into an ar2a
which todsy r2rmits various sections of this organisation
to work at cross rurros2s. Sinc2 agricultur2 is a Stx-t2
subj2ct, the C2ntr2 will be abl2 to rlay a mor2 effective
rol2 in influencing agricultural cev2lopment, if such a

sci2nc2~-bas24-commission is formed.



Re-organisation of the Department of Ariculture
Suggested organisational pattern

Cabinet Minister for igricalture

Agricultural Production Commission

i
Chairman

(Co-ordinstion Wing)

Member for Research, Training Member for Innut Prodjaction and supnly
ni 3 jand 2xtension. (Divisions of Fertilizer, Seeds,
(ICAR,Fisheries Jing, Forestry Jing Minor Irrigation, Plant Protection,
and @xtension Directorate) Machinery and State Ferms and

Directr ate of Eeononics and
Statistics.)

(Sxisting Sections which can ‘te placed under the

Menber for Develonmat and States
Liaison.
Crops Division, tnimal Hasbandry
Division, Axport Pronotion Jnit,.
Lands Jing, States Liaison Jnit
Prides Connission)

cmrge of different Members are given within brackets.)



Organizationand Application of
Agricultural Research and Education.

By

M.S. Swaminathan
Indian Agricultural Research Institute

New Delhi.

Introductions

These are days when agricultural development has became a

fashionable topic for discussion. It is repeatedly emphasised that

only the introduction of science into our agriculture can help to

break the yield dilemma, i.e., the static nature of the per acre

yield of our major cereals, millets and pulses. However, a

comparison of the quantum of financial support extended to

agricultural research in relation to other scientific activities

indicates where the priorities really are (Figure I). The situation

in a country like Australia where agriculture has been developed

into a primary industry is revealing (Figure 2).

There is no distinction between "applied research" and

"lvory-tower research", 4f administrative arrangements for exploiting

the fruits of research do not exist. I shall, therefore, confine

myself in this article to some possible approaches for increasing

the technical competence of the field extension staff and raw

agricultural graduates and for bringing about at the administrative

level a close integration of research, extension and training.

Unco-ordinated activity is known to be the primary weakness of our

developmental effort. Hence, earnestness in achievement should be

reflected in bringing about a confluence of activities now proceeding

on parallel lines.

Extensions

Agricultural extension has three major roles - supply of the

inputs indicated by research as necessary for a desired output, transfer

of knowledge relating to the maximization of the effectiveness of the

inputs applied, and a feed-back channel for information from the

farmer to the scientist so as to ensure research on the factors

2
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limiting ylelde. It a good extension nachinery exists, the tine~-gap

between discovery and application will be reduced and at the same time

research workers will be kept busy finding anewere to problems of

inmediate relevance to the farming comunity. Research and extension

have, therefore, a symboitic relationship and if this symbiosis is

fostered through adequate adminigtrative, political and financial

support, a continuous rise in the economic yield per unit area can

be achieved without detrimek to the long term productivity of the soil.

Recent/strategy alms at exploiting fully the favourable

features of our agricultural situation, namely the existence of

abundant sunlight and fairly extensive water resources. ‘The

possibility of having green plants converting solar into chemical

energy during most parte of the year is an unique asset of sub-tropical
and trapical agriculture. ‘The developeent and release of high yielding

varieties in the major cereals and millets have enabled a farmer with

a holding of only 3 to 4 acres to derive a net income of over Ra.5,000/-

per year. Sueh high yield and income possibilities have provided the

motivation necessary for the farmer to take to s whole set of new

cropping patterns and practices, an outcome which could not be achieved

all these years in spite of plans and propaganda.

Dwarf varieties of wheat or rice or bybride of maixe, jowar,

bajra are high yielding only if certain fundamental changes in age-old

agronomic practices are made. Thus, the time of the first irrigation
may make as much as 1 tonne per hectare difference in the yield of

wheat, given the same fertiliser dose and total number of irrigations.
The depth of transplanting uakes a similar difference in rice. Therefore,

the extension agency asgumes great significance for ensuring the naximun

return to the farmer from his investhent on inpute and to the country

the maximum produstion from the existing fertiliser and water resourées.

We have a very wide extensian net-work in the country. As in

every other field of human endeavour, any striking impact of the

extension agency, such as the excellent work done in Tanjore and

_Iadhiana IADP Districte, can be traced to an outstanding individual

8



extension leader. The field extension staff, by and large, hava been

unable to win the respect of farners, because of tieir poor technical

and practical knowledge. They have, therefore, relied heavily on their

control over input supply to invite vists from farners. The lack of a

living contact with plants and an understanding of the foctors limiting

crop ytelds in the farners' fields have renderad the extension staff

practically useless from the point of view of transmitting to the

scientist problens requiring investigation. Also, sany of the present

day extension officers have worked at some tine ag research men and

they hence tend to forget the fact that it is the duty of extension

workers not to function as substitutes for research workers and vice

versa. :

While the momber of farters to :e contacted is very large, the

rmumber of gifted and well-informd extension workers is few. Progress

in scientific methods of destroying yield barriers and manipulating

yield and quality is, on the other hand, very rapid. The price of most

of the inputs is among thehighest in the world and the availability
4a low. Therefore, the need jor increasing as speedily as possible

the technical sompetence of the field extension etaff, so that knowledge

concerning the qualitative aspecte of input use can be rapidly spread

is obvious. Because of the magnitude and urgency of the problem,

thought should be given to the evolution of new infornation-transfer

technique which would help the country to reap rapidly the fruits of

recent scientific research and thereby rise from the tire of economic

recession and world charity. It is also necessary to evolve closer

aduinistrative linkage between research and extengion.

The National Demonstaation Programe started in 1965 at my

suggestion ig intended to bring the scientist and the farmer directly

into contact. Under this programe, scientists lay out demonstrations

in farmers' fields to show how to realise the yield potential of the

new varieties. During 1967, 2000 demonstazations, each with a minitum

yield target of 10 tonnes of grain per hectare per year will be put up

by research workers in collaboration with extension staff throughout

eon 4

Magnitude of the problem of inlormation ~
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the country under the sponsorship of I.C.A.R. These demonstrations

have had a far-reaching impact on the minds of farnere. Yor example, one

Delhi farmer who was ,iving up wheat cultivation in 1964-65 worked for

a world recoré for the yield of Spring wheat in 1966-67, as a result

of a demonstration put up in hie farm in 1965-65.

Only those who have thenselvee pr duced hish vielde can with

confidence teach the farners how to do likewise. In other words,

extension workers mist be conversant with modern production technology.

Practical experiere rather tan a printed list of package of practices

can help then to win the respect and followim of farners. While the new

high yielding varieties show a wide adaptation, the cultural practices

necessary to vet the best out of them need modification from area to

area and sonetines even from fara to farm. Numerous types of training

achools and prograsmes exist now, aiming to increase the technical

competence of the extension worker. Ju ged by the end-result, much is

yet to be accomplished in creating an exteneion agercy capable of

discharging the triple functbns described at the berinnize-

I believe that one additional approach to this problem ia to

entrust thefunning of large State Farms to the senior extension staff

dn each areae Such a step will have several advantages. First, the

extension staff can apply the latest scientific findings on a large

scale and acquire proficiency in the use of such techniques as well aa

evolve such modificatione as may be necessary in the methods suggested

to facilitate their large scale adoption. Secondly, a large munber of

extension workers can be trained to produce high yields and thereby

equip thenselves to educate the farmega. Thirdly, the farms can become

demonstration and training centres for farmers. Finally, there will be

ample scope for establishing close links with the scientists, who can

make use of such farne to condwt pilot experizent end carry out adaptive

research. At the level of making strategic devisione relating to the

management of such farms, scientific institutions such a@ Agricultural

Universities or I.A.R.I. should be closely associated.

5
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If the large farms already existing such ag the one at Suratgarh

and those proposed to be established in the different States become the

eeats of the Extension Directorates (rather tian Covt. O’fices az now),

the extension staff will become production orlented snd the attitude of

the farming cownunity towards then will chance.

Tt is possible now to get at least 10 tonnes per hectare per

year by growing 2-3 crops, provided there is «mter. To build a buffer

etock of 5 million tonnes per year only about 500,090 hectares of

irrigated land will be needed. If farms totalling area are

established and placed under the charge of extension staff, not only

would the purpose of creatirg a very efficient extension machinery

be gerved, but also the need for creating a buffer etock not solely

dependent upon levy and other procurement practices would be met.

Yield oriented farns run by extension workers, if organised properly, .
could become an effective instrument in the production of buffer stocks.

In addition, they would help us to get the best out of the few good.
acientiste and extension leaders we have, since they could pay concentra-

ted attention to a few centres, rather than diseipate their efforts over

a wide area. Finally, such extersion-cum-training-cun-buffer stock

production farms can be run very economically and efficiently by making

one year service at such farms a requirement for fretting degreesein

agriculture. Wearly 5000 B.Sc. Ags’ are being produced anmally now and

hence the faras will have enormous techrical¥power. The students will

have an excellent opnortunity for acquiring proficiency in production

technology. Imitation of extension set-ups in courtries with neither

the magnitude nor variety of problems we face will lead us no where.

As mentioned at the outset, the allocation “or agricultural

research amounted to less than 10% of the mtional science budget during

the first three Plans. As a result, the research »ase now in existence

will not be avle to provide rapid solutiors to the any new problexs

which will inevitably arise from the switch-over fron a static toa
scientific agriculture. An attempt is now being made to remedy this

#eoesd 6
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situation and it is hoped that about hun'red crores of rupees would be

available for agricultural research and edvestion curing the Fourth Plan

period. Certain etepe have already veen taken by tre Governnent of India

to reorganise the Iriisn Council of Agricultvral Research and convert it

into a body similar to the C.S.I.2. A scientiet hes been appointed as the

acministrative head of the I.C.A.R., thereby replecing the tradition of

appointing civil servants to thie past. The research institutes ‘ornerly

under the control 0% the cepartment of Agriculture, 1.7.\.R., and several

Commodity Comittees have all been brought wnder the unified control of

I.C.A.R. Reserrch on most of the important crop plants would henceforth

be car*ied out through All-India projects involving collaboration anona

scientists working in 1.3.4.R., institutes, State Sovernnent institutes

and Agricultural Univergities. It is therevore hoped that isolated and

ineffective activity which was the characterietic of arricultvral research

until recently, would soon give way to a dynamic, tine-orieted research

programe.

A major defect of the present administrative situation is that

the extension and policy raking responsibilities are vested in the

Department of Agriculture, the I.C.A.R. being concerned only with the

coordination of research work. Under this situation the scientific

component of strategic decisions conld often he low. Extension advice

and the package of practices recomended may tend to ret too gereral

to be of value and frequently divorced from research fincings.

In my view, the prezent agricultural administration will benefit

from adopting soe of the features of the Atomic Energy Commission. A

small group designated “Agricultural Production Comission" composed of

scientists, technologists ard administrators should be in complete charge

of both the naking and implementation of policy decisions. The Chairman

of this Board wold perform aleo the duties of the Secretary to the

Government of India. The other Members of the Board could be asaizned

the following major responsibilities (see enclosed chart) t=

(a) Input production and eupply

fp)
Research, training and extension

c Development and State Liaigon

7

Integration of research extengion anc training



nt «mag what is important ig that all vital decisione shoulc be taken only

after joint discussions among members of the Commission.

If such an organisation replaces the present set up of the

Department of Agricultwe a sense of unity of purpose and action can

be introduced into an area which today permits varioue sections of

thia organisation to work at cross purposes. Since agriculture ia

a State subject, the Centre will be able to play a wre effective

role in influencing agricultural development, if such a science-based-

commission is forned.



Suggested organisational pattern

Cabinet “Minister for Agriculture
J
)

Agricultural Production Comission

j
q

Chairman
(Co-ordination Wing)

Vv

Member for Research, Training Member for Input Production and Supply Member for Development and Statee
and Extension Yiaison.

(Divisions of Fertilizer, Seeds,
(ICAR, Fisheries Wing, Forestry Minor irrigation, Plant Protection, (Crops Division, Ani:nal ilusbandry
Wing and Extension Directorate) Machinery and State Farms and Division, Export Promotion

Directorate of Hconomics and Lands Wing, States Liaieon tnit
Statistics). Prices Comission)

(Bxdisting Sections which can be placed under the
charge of different Members are given within brackets)

Re-organisation of the Departmant of Agriculture


