
( A note prepared by Dr. M.S. Swaminathan
for the consideration cf the Panel of

Agricultural Scientists )
|

Possibilities for ixport Promotion and
Import Substitutzon through agriculturai

research

Introdguction:|
.

s
“A high proportion of India's foreign exchange

2arnings,is contributed by agricultural produce. Nevertheless
4

;

seope exists for enlarging tne spectrum of foreign trade by

exploring flew avenues in both export nromotion and import

subs titution, In view of the fact that the foundation fer a

very efficient and. effective acricultural research set-up has

now been laid in the country, it ‘should be pBesible to take.

advantage of our endowment of scientific skill for seduring

nev types of export markets. Soth the exploitation of the

work already done as well as the identification of some of

tue problems, which ,if solves through intensive research,

yould help to promote exports deserve attention. A tew such

yossibilities are indicated in this note.

In view of the faci tiat the allocation of foreign

sxchange for the purchise of equipment, books ind chemicals

for our agricultural research and educational Institutions
is very meagre (about rupees five lakhs per year), it woule

be beneficial if the addition.1 foreign exchinge earned thro.

the exploitation of the avenues indicated in this note is ma.

available to the Indian Council of Agricultural Research.

Since the practice of providing incentives for export

rrcmotion is already being au pted in the case of industry;
the allocation of the foreign 6xcninge eirned through rese

co support further research will not be in any way 43 preceder:
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1° this principle is accepted,

ERR

the Indian Council of \gricultur?i
| .se.rch could offer to ¢arn all of its foreign exchange requireremt:

-xport Possibilities:
a) Export of high quility seeds of new

hybrids and virieties:
The following are some

immediate export of high quality seeds:

of the possibilities for the

Countries to whieh exportsS.No, Crap Variety are possible
Jowar C,S.H., and Brazil, Argentina, Spain,

C.S.H., Italy, Israel, cauntries
in Africa. :

Z Maize Composites and Thailand, Philippines,It2riy,
, hybrids. Japan, countries iy, Africa.

2 Bajra H,B.Nowt and Ceauntries inAfrica.
ether hybrids.

: Pus2 Giant U..:.R., U.S.S.R, Israel,a Berseen
Berseen. Germany, Netherlands,

France ind Belgium.

This view is based upon the data obtiined from trials
carried out with some of our raterirl in other countries (See Tacles
y aud 2). The tetraploid strain of berseem (Trifolium alexandrinunm,

-m=4x=32) has been tested in the Netherlinds and found very or-.:

iseful as a green manure crop. There is a request from 2 leading
¥ “utch Seed Company for getting Pusa Giant Berseem entered in the

-itsh Approved List of Varictiegs so that ve can become eligible for

:2tcing royalty under the Dutch "Flant Breeders' Decree",

The Union Minister for Food & Agriculture has already
ride an offer in his recent iddress it the 14th Session of FAO for

“onaucting trials with our new miterial in different parts of the

world through FAO, 2s per abstract from his speech given below:

"We are happy thit some of our maize hybrids are

doing exceedingly well in many other countries in Asia.

Likewise, our Sorghum hybrids have performed very well
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in Brazil and countrizs i~ Latin Jmérica. I
have no doubt thas ovr pearl miller aybrids can

revolutionize the yielés of this ercr in many

countries of Asizayd \frioa. Our strain of Sgyptian
Clover produced by > goat of chromosome minipulation
is in great demand i: Sucope and Asia. i variety of
our tobacco seems t2 narve the most desirable combi--

nation of attribute: from the point of view of mini-
mising the dingers Lune cancer. I want to use

this forum to offer 16 this world boty and to
|

interesved governmen:s assistance in the crganizatior
of coorerative tria:.: wit’ the »est mteriil we have

and later to arrimec for the supply of larise
quintities of high c'aility seeds of the miterial four

suitrble by the dift=rent ccuntrias. le are confident
that this rorm of exvort irade based upon ithe utili-
zation of the talents mi skill of our scientists wil:
be one of the most itrsesble anarewarding forms of
Internitionizl tride”.
[Tt woule be useful to follow ur this suggestion and

"eh eur material assessed quickly wd arrenge for the multipli-
Ltier Of high quality seezd svtei fie xtly for axnort purposes,

one «ork of producing seéds for =xpcrt can be sone ir a speci il
viieh conld be attacned to the Indiar Agricultural Reseure:

-neiivute. The rcturl business tracsactions could be carried
wt uy the National Seeds Corporition in co-oreration with ths

“riiug Prading Corporiticn.
b) New possibilities in t: bxcco export:
i) Improvement of flue--yired tobaceu:- The cessrtion

*" “hedesian tobicco imports by U.K.ecan be utilized +o increase
-~diin exports. Delerest, and “‘icks vhich 7cre the most porulor
1oessian vorieties are also uhe vreaominant varieties in Indi.

3
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“hemically, there is little difference between Rhodesian and

cndian tobaccos. dactuilly, the ash content, and pH of Indian

tobieco is favourable as compired to the rcidic tobaccos

‘pH 4.4-5.2) of other countries.
.

The physicil chiracteristics can be improved through

increasing the fertilizer dose, controlled irrigition and

sopring. The body and size of leof can be substintiilly improve?

‘n areas with light soils as in Ceded Districts, newly reclaime.

“orest lands of Bastar a.nd neisnbovving districts and light so..

cf Mysore.

ii) Other tobaccos favour2iole for blending:-~ Some ef th

ndian tobaccos like Lanka tob:.cco ire unique in their qualiti-. at
s

cnd chemicil composition and ve environment in which they are

‘rown. This tobacco is good ix arom., excellent in body, high :<

od and ash. Dr. Dawson, a famous U.S. Chemist his recently ind:: se@

she possibility of the United St+tes purchasing several millio:

Lbsof Lanka tobacco. The ann: i output of this tobacco is &

millions kgs. Ther: should be so ditficulty in producing large:

juantities for export. Reipid screening of the existing materia...

which has considerable genetic virirbility, wnd selection of

superior zenotypes can further augmsnt the yields.
iii) Screeningfet quility:- The several avrilable new

recombinants - from crosses 7:volving elite virieties cin be

-anidly screened for ash content, body, texture, hign pH and

response to improved agronomic practicag.. This study can yiel-
vesults within the next three yerrs.

iv) Controlled curin.'- Studies on curing by infrared

Light have shown that the curing tire can be reduced from 7 divs
co hardly 15 minutes. Thigwould nermit saving of time and assu °-

she consistency of quility of the cured product.
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v) Import substitytion:—- The quahttyvy ef flue-
cured tobacco needed by the industry can be easily produced

within the country %nd the iimort of flue-cured tobacco can

be stopped.

Also, nearly 49,00 lbs of wrapper tobacco are nee

for the Indian Cigar Industr:. This can be met by growing Rar

Sumatra andDixie Bright uncsr hessian cloth in less than iC!

icres in the Cooch Behir resion of Bengal and the mountain

slopes in Palni Hills of Saurth India.

ce) Tu.

The area and yield under Corchorus capsularis ind

C. olitorius in the differe:. States are given below:
Area and yield/hec.y.re cf Jute in the different S+:
drea in (000

State hectares. kg/hostire Capsularis & Olitor.

Nest Benzil 456.6 1022.1 55 45
Bihar 170.7 B25.4 . 70 30
ossam 131.3 1150.4 75 25
Orissa s«454..7 4561 75 25
U.P. 18.3 1797.9 ag
Tripura 9.7 Tie7.9 28 2

If the Capsul3ris virieties can be replaced soon

would be possible to increase ihe jute yield as well 4s

quality very considerably. “nat is needed is 1 high yielding
Strain, which c2n be sown in Fubraary—Mareh and harvested in

July and which cain stand water-lorging as well as rood soil

fertility. The work rlreidy tone at the IndiansAgrieultural :

Institute indicates tiat the interspecific hybrids may give
‘igher yields than olitorius and this line of work nee:

+0 be intensified immediatciv.
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Breeding vari. ties of guar with ada

content:high gu

Th fol Owing the amount of gurr gum export

during the quarter April-tun:, 19

Export figures for \pril - dune, 1965

Countries tc Juanvities ameunt
S.No. which in worth in

e> ported, MES rupees

1, WS. a, 2490 ,7100* 161,130
2. Tranee 20 ,500* 26,698

3. Ttaly 35 O40* 45,871

*This quintity is beirg exported every month
since -pril, 19°>.

The varietics fu.

those which ar? commoniy 45

of these varieties is very por, Ther:

u which gum is new extracted are

a vegetable and the gum

is much scone for the

development of v.cigvies with a white coiour and high gum ecnftint

sean from the

Research Irniutitevte:

work ione gcently at the Indian Agr’ean

Gun. J content in ‘iffergnt varieties

3.05 Nae cP ta2 Sic Golcur Sticking
Delve : .

: .
vVourdle vy eonrenst of the pover of

4 sum the gum.

1. TeC. OF 7 °2,1% Greyish + +

white
2. T.C.6270 3,34 White + *

Be T.C.990 4 ).955 White
4, I.0.9026 0.86% Brown + +

5. T.0. 8926 1.15 White
6. T.0.9245 5.97 Grey white+ +

Te Sada Basar 3.°7 Brown boo +

Steps will have to ve trken for tne rapid multi-

mlication ci the verizty with high gum conten: and for mrkinoe

tho Guar Gur Industry virizty-conscious. If ws em rapidly exc

a
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3 7.

this possibility, 2 very good export mirket can be developed

‘ince the use of guar gum in the manufacture of detonators and

+ n the textile, paper, pharmaceutical and food industry has beer:

registering a rapid rise. There is no synthetic gum having the

me wide use and unique properties of gu3zr gum.

@) Breeding chilli viriéties with 2 “high
Capsaicine content:

Capsaicine is used both in the food ind pharmaeeutic

1ndustires, The varieties whic’ are now being used for capsaicin
extraction have coloured fruits. Importers of this produeé would

_tike to have pure capsaicine free of contamination with plements.

‘enee, it is necessary to develon varieties with colaurless frui

id a high e¢apsaicine content. The fruit pigment can alse he

ceported ar used locally as a colouring matter for food, The wor

:ow underway at the Indian ‘Agricultural Research Institute sugge .3

within the- next year there will be possibilities for improv
ine export of capsaicine through the use of 2 new viriety,.

f) Spices:
The present area and production of the major spices

and cashewnuts are given below:

Crop sos
Pepper 2,553,818 27,897
Cardamom 1,35,764 34158
Ginger 53,850 22,435
Turmeric 95,850 85,806
Chillies 14,50 ,000 % 588,000
Cashewnuts 2 580,531 1,155,377

Ags will be seen from this dati, the yields are very

poor.It is possible to step up yields consider bly through bett.

raunurial practices and disease control methods. In addition, th.

“ollowing items of work need urgent ittention for stepping up ov

sxperts of cardamom and pepper, which are showing 2 tendency to

‘scline. In cardamom, methods of retnrining the green colour of

“apsules beyond the normal reriod of 2-3 months should be s. ‘nd

Contd....p/8.
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tandardised, while in pepper an economic process for making

“nite pepper should te immedirztely evolved.

“ith reference to the other spices, the annual. _
Mport of coriander and cumin hive declined from about 3500

tons in 1946 40 1950 to ibout 1200 tons each in 1965. Also, our

965 trade in vetiver oil only 3000 Ke. agiinst the world

-ensumption of about 200.9090 Fr, Sirilarly our rresent contri-~

‘utian 6f fennel (60° tens) ari sov1 oil (150 <r) is only a

omafl- portion of the tcetal worid oonsumpticn. The finances for

Above mentioned sci-atific zuidinece is extremely high in
“48 ¢ase of spices arc essenti 1 oils ind was aainly provided tv

(ag highly gndustri2zlised nitis1as and the technical know how

volved his been kep* seor.t srever possible. In view of the

vory high initial cost of devz.crment little work of any practi .

‘clae on improving yuxlity stircirds of spices and essential oils

could so far been done in Indi...
The quility of spiv3s depend primarily on the quali-~

snd quantity of essenti-1 cils tS isy. contain, cuality again dep enc
~-18 cn the chemic2l comrositicn ‘nich in the cise of of

“ssintial oils me ns »redominant trouns oi similar ccmpounds

‘ifreaquently’this comes down to a single component as for exampl=

*“yymo 1 in the case of rijowan) which differ from spice to spice.
“1e determination of chemicil connosition of essential oils is

dnusu2lly complex, tedious and expersive by aviilable convention!
ivvhods; further ony given set o° analytical procedures will

veseritlly serve only for a single spice or closely related group

most and not for any large number of oils.

Investigations at the Indian -zricultural Research

instivwate have lead to the develcomnt ¢f 2. number of new techniques
“vulcth can be satisfactorily used for guality assiy with milligrss
“uantities of most of the olis ecn-erned in our export trade.
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“s2se methods hive effected considerible economivs in the time

ned expenditure involved in the quality assay of spices and

essential oils and for thefirst time mike it possible to do this
work on a really large scale in Indii with compiritively low

expenditure. This has already been done for ajowan and from the

lirge number of morphologically indistinguishibdle striins three
oc four having 3.3.-3.5% thymol content have been picked out. The

“guality ef ajowan depends almost entirely on its thymol content
vad the ajewin seed is evaluated and priced entirely on this bas’ =:.
“tended cultivation of the 3.5% thmol content ijowan can soon

produce 4 large increase in the foreizn exchange earnings from

2;owan Alene since most of the usuil strains contiin only
/ 2~2.6% thymol.

Bxtension of this seiecticn work based on quality
ic3ay of essential oil cw be mac3 to the other importint spices
wich figure in our export trade e.g., cumin, fennel, dill, anise

viSiver, cinmamon, cardamom, This can also help in the developmen.

am the clove plantxtions coming up le :ding us to export high

r.ality cloves in the not too distant future (at present we import

L.vge quantities of cloves). The work cain be usefully extended t-

ciner essential oil producing plant material as well which can

tc successfully grown in India.

g) Pesticides of plint origin:
There his of late been 41 growing awireness of the

reed to exploit more fully plantpesticides rither thin synthetics
en extract from tne report of the Indian Trade Delegition that
“.3lited Thailand, Japan, Yongkong, Malayisia, ‘ustralia and Ceyl-:r
st, March, 1965 is given below:

"In discussion with the Sanyo Trading Company (Japan)
Agricultural Chemictls Sections, details were given
of the value of importsof agricultu-al chemicals by
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Japanese companies, which snow the v2rious sources

of supply 23nd also cemonstrate that Sanyo ire now

the leading importin-’ company in Jap2n, having 21%

of the vilue of to’:1 imnorts in 1964. Detrils are

given in Table at thr? end of the chipter.
Som? of the importui.t materials which are required

to be imported by Sonyo are:

Nicotine extract - 98% 3-10 tons
Nicotine sulphate 40% 40-50 tons

Nicotin: formaivaticrns nave 1 special plaice in pest

control in young ci: riu3 where other ansecticidesir.
phy to-toxic. The of citrus is r-pidly expanding

and the presentrequirement of 400 tons.of Nicédins

Sulphate a yerr, m-y v2ll increase, Domestic producti

is at present limited to avant 50 tons, with 2 maxi

caprcitv of 100 ton:.

Prices of Nicotine > we risen steeply since 1963 1s

is shown by the folrowins cetailsé -
Nicotine j3ikaLoid:

Januiry, 1963 $ 3.70/ke CIF
June, 1964 i 8. ¢ 8.45/x5 CIP
February, 1965 14, $ 8.35/ke CIF

Nicotine Suiphates

May, 1964 $4.10/ke CIF
January, 1965 S. $ 2. 85/ ke CIF
Merch, 1965 Jo, $ 3.65/ke CIF

It will be seen th-h there is 1 slight falling off

price this yetr, © but i+ has a long way to go to recon

the 1963 level of rormalcy. The sekling price of

Sulvhat: formulations hes more than doubled in the

last years".
This is the field whict deserves to be developed

mmzdiately.
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3. Import substitutions:
i) Coconut:

The possibilities of reducing the import of cApra wou!

be very great if the Tall x Dwarf hybrids are multiplied and

distributed on 1 large scale. The work on control of the wil'

disease of coconut needs to be intensified.
ii) Long staple cotton:

Some very good virieties are currently under developm:

in the country and these shouid be multiplied and grown on i252

large seale as possible.in the immediate future, so that

import of long and extra long staple cotton c2n be stopped.

iii) Interniki production of plants contrining
important chemicals:

Colchicine extracted from the autumn crocous (Colehic.
autummille) is now being imported and there has been no synthet.

analogue for it. It should be possible to grow this plant in
some of our hilly areas and manufacture colchicine both for

our internil use 1s well as for export. Items of this kind

should be identified iW acticn: taken to realise the

possibilities. °

iv) Produc tion of seeds of temperate vegetables:
The programme of multiplying the seeds of the temperar

Vv ©getable vvrieties in the hills should be expanded and all

import stopped.

4, Conclusions:

The above are just a few examples of the vast scope
which exists for paying cancentrated attention to both expor:
promotion and import substitution through agriculturil
What is needed is an awareness of the possibilities of

these probkms scientifically and solving them within a shor:
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period of time. For meeting any expenditure connnected with
the implementation of these projects, suitzible allocttions
could probasly be made from the block grint for 2gricultural
researeh which the Scientists! Panel had .recommended during
the Pourth Plan.
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Performanceof Indian Sorghum hybrid in 3razil

Vuriety Yield of dry seéds
or Hybrid kg/ha.
"3 x TS 3691 (C.8.H.5) 3,669
NS 630 34353
nm 608 3,224
vsK LP 84-5 x 11 34134
NS 221 3,122
E™ 610 35103
«> 652 2,986
"425 2,943
oS x IS 532 2,743
hin UP C 44B 2,719
LiNDSSY 788 23551

So 4h 2 526
yok TB 8 56 4 2,479
SE 503 2,361
TXas 660 2,200
an Ae 1,938
310 ' 1,350
boXAL3 SX-11 1,295
sh 102 1,009
L O5€E 898



Table 2

Yield performance of some miize materiils from India in South-#ast isia

ETO AMARILLO X DORADO DE
TEQUIS ATE 5592 434 4231 117 3018 122

ETO X FERGUSON YELLOW DENT 6987 168 2010 56 - -
SYNTHETIC 2 6510 157 3050 a5 _

COMPOSITE B1 5978 144 2953 82 3143 124

COMPOSITE « 1 - - - - 3143 124

GANGA 101 5557 134 3704 103 -
GANGA 2 6365 153 3514 97 - -
DECCAN

. 6264 151 4080 113 ~-
-

LOC AL 4156 100 3605 100 2500 100

MSS3 nji

INDONESIA THATLAND
BIGOR t WOTOSOHO ( TRABJDDARBAT

PEDIGRs# \ T

[Ka/ha [room]
ke/m % of local Ke/ha % of local -
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