( A note prepared by Dr. M.S. Swaminathan
for the consideration of the Panel of
Agricultural Scientists ) '

Possibilities for Export Promotion and
Import Substitution through agricultural
research

-

1« Intro@éductions

5 4
‘A high proportion of India's foreign exchange

2arnings, is contributed by agricultural produce. Nevertheless

?
scope exists for enlarging the spectrum of foreign trade by

exploring new.avenues in both export promotion and impert

substktution. In view of the fact that the foundation fer a

VeryJefficient'and'effectivé agricultural research set-up has

10w bqen laid in the country, it'shoulq be‘ﬁﬁpsible to take‘
adv;ntage of our endowment of scientific skill for seduring
nev types of export markets. Both the exploitation of the
work already done as well as the identification of some of
tlv problems, which,if solved through intensive research,
would help to promote exports deserve attentiCﬂ; A few such
nossibilities are indicated in this note.

In view of the fact thit the allocation of foreign
s2xchange for the purchase of =quipment, books and chemicails
for our agricultural research and sducational Institutions

is very meagre (about rupees five lakhs per year), it would

bte beneficial if the additional foreign exchinge earned throuw

the exploiftion of the avenues indicated in this note is mac.

a7ailable to the Indian Council of Agricultural Research.
Since the practice of providing incentives for export
rremotion is already being adopted in the case of industry,

the allocation of the foreign exchinge earned through researc

to support further research will not be in any way a preceder :
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i" this principle is accepted,

the Indian Council of Agriculturii

icsearch could offer to earn all of its foreign exchange requirenermt:

sxport Possibilities:

a) Export of high quility seeds Of new

hybrids and varieties:

The following are some

immediate export of high quality seeds:

of the possibilities fer the

. Countries to whieh exports

3. No. Crep Variety are possible
Jowar C.S.H.1 and Brazil, Argewtina, 8pain,
C.S.H.2 Italy, Israel, ceuntries
in Afriea. -
2 Majize Composites and Thailand, Philippihes,lt2ly,
: hybrids. Japan, countries ir Africl.
3 Bajra H,B.No.4 and Coeuntries im Africa.
ether hybrids.
4 Berseem Pus2 Giant UsAeRey UiSeSsR, Israel,;
: Germany, Netherlands,

Berseem.

France ind Belgium.

This view is based upon the data obtiined from trials

cirried out with some of our material in other countries (See Tabvles

T and 2). The tetraploid strain of berseem (Trifolium alexandrinug%

‘n=4%=%2) has been tested in the Netherlands and found very 'r-.

nseful as a green manure crop.

There is a request from 1 leding

Dutch Seed Company for getting Pusa Giant Berseem enterad in the

Zutch Approved List of Variezties so that we can become eligible for

rctting royalty under the Dutch "Plant Breeders' Decree",

The Union Minigter for Food & Agriculture has already

mide an offer in his recent address 2t the 13th Session of FA) for

conducting trials with our new material in di fferent parts of the

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

"We are happy that 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 countries i» Latin America. I

have no doubt that our pearl millet aybrids can
revolutionize the yields of thié crop in many
countries of Asia and Africa. Our strain of Egyptian
Clover produced by'° fcat of chromcsome minipulation
i1s in great demand ir Hurope and Asia. A variety of
our tobacéo seems to nave the most desirable combi--
nation of attributes from the point of view of mini-
mising the dangers of lung cancer. I want to use

this forum\to offer to this world bo%y and to |
interesied governmenis 2ssistance in the erganizatior
of coorerative triais wit” the nest miteri:l we have
and later to arrange for the supply of large
quantities of high quality seeds of the miterial four
suit2ble by the different ccuntriss. fe are gonfident
tht this form of exnort irade based upon the utili-
zation of the talents and skill of our scientists wil:
be one of the most agraeable qnqrewarding formé of
Internitional trade".

It would be useful to tollow ur this suggestion and
Tét our material assessed quickly wnd arrange for the multipli-
cation of high quality sezd SﬁCCiflCllly‘fOr 8xnort purposes.
The work of producing seeds for sxport can be done ir a speci 1l
“irm which could be attached to the Indiar Agricultural Researc:
mstigute. The actuil business transactions could be carried

1Y Ly the National Seeds Corporation in co-operation with ths
rate Trading Corporation.

b) New possibilities in tcbacco sxport:

i) Improvement of flue--zured tobacco:- The cessztion

I lhodesian tobacco imports by U.K.can he utilized +o increase
-rdian exports. Delecrest, and icks which 2re the most porul:r

“aodesian varieties are also the pradominant varieties in India.
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Chemically, there is little difference between Rhodesian 2nd
Indian tobaccos. Actuilly, the ash content, and pH of Indian
tobacco is favourable as compired to the acidic tobaccos

(pH 4.4-5.2) of other countries. :

The physicil charactieristics can be impreved through
increasing the fertilizer dose, controlled irrigation and
topring. The body and size of le¢af can be substantially improved
in areas with light soils as in Ceded Districss, newly reclaimed
forest lands of Bastar and neighbouviing districts and light so.i:
cf Mysore.

ii) Other tobaeccos favourable for blending:~- Some of tn

ndian tobaccos like Lanka tobzicco ire unique in their qualities

nd chemicil composition 2and the environment in which they are
rrown. This tobacco is good in arom:, excellent in body, high in

pd and ash. Dr. Dawson, a famous U.S. Chemist has recently indic=zied
the possibility of the United St>tes purchasing several millioun
1bs of Lanka tobacco. The ann:il outpit of this tobacco is 8
millions kgs. Therz should be no difficulty in producing large:
quanti ties for export. Rapid screening of the existing material,
which has.considerable genetic variability, and selection of

superior genotypes can further augnent the yields.

iii) Screening fcf quality:- The several av:ilable new
recombina s » from crosses 1avolving elite varieties can be
rapidly screened for ash content, body, texture, high pH 2and
response to improved agronomic practicass. This study can yiela
results within the next three years.

iv) Controlled curing:- Studies on curing by infrared

iight have shown that the curing time can be reduced from 7 days
1o hardly 15 minutes. Thisgould permit saving of time and assu :
ghe consistency of quality of the cured product.
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v) Import substitution:- The quahityv of flue-

cured tobacco needed b& the Industry can be easily produced
within the country and the import of flue-cured tobacce ean
be stopped.

Also, nearly 40,000 1lbs of wrapper tobacco are neec
for the indian Cigar Industry. This can be met by growing Ran 5
Sumatra andDixie Bright uncer hessian cloth in less than 100
icres in the Cooch Behar region of Bengal and the mountain

slopes in Palni Hills of Sauth India.

The arca and yield under Corchorus capsularis and

C. olitorius in the different States are given belows:
Area and yield/heciire of Jute in the different St

drea in '000 Yield in % age Jute arez unde
State hectar:es. kg/hizctare Capsularis & Olitori
West Bengil 456.6 108241 55 45
Bihar 170:'T 825.4 : 70 30
Assam 3R 14504 T5 25
Orissa 54.7 925 .1 75 o5
A B 18.3 T107.9 99 1
Tripura 9.7 1T 9 98 z
~1f the Capgularis virietids can b%e replaced soon W b
€¢ither a day-nsutral Olitorius or an olitorius~capsularis hyt: .4

it would be possible to increase the jute yleld as well as
quality very considerably. What is needsd is 2 high yielding
strain, which c2n be sown in. February-March and harvested in “®

July and which can stand water-losging as well as good soil

fertility. The work already done at the IndianAgricultural I ::arch
Institute indicates that the interspecific hybrids may give an

Qigher yields than olitorius and hence this line of work neec

t0 be intensified immediatelyv.,
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d) Breeding

varicties of guar with a

high gum

content:

The following is the amount of guar gum

during the quarter Mril-Junz, 1965¢

Export figures

for April - June, 1965

export

Countries to Juantities Amount

S.No. which b ! worth in
eyporied, kegs. rupees

§ HSiiay 2,00, 00% 1615150

2 Trance 20,000* 26,698

. A% Italy 35 040% 45,871

*This quantity

since 4prkl, 1965,
! The varieties i«

those which ars commonly grown Aas 1 vegetable and the gum cor .
of these varieties is wvery pocr.

development of virieiies with a white colour and high gum cont<nt

s bzirg exported every month

n which gum is new extracted are

Ther: is much scope for the

as can be seen from the work done recently at the Indian Agrs

Reszarch Institute:
;;u:a
Guar:-feontent

varieties

3. No Kame ot tne

Colour Sticking

SRt i by content of the power of

: % gum the gum.

= I.C.0067 -2.1% Greyish + +
whi te
g I.C.G2%20 5834 - White + ¥
B I.C.9004 0.955 Whi te S £
4. I.C.9026 0.86% Brown + o+
5. I1.C.8926 i 115 White ARG
6. 1.C.923%3 5.07 - Grey white+ +
T Sada Bahar A AT Brown - S
Steps will have; 10 e

taken for the rapid multi=-

nlication of the vericty witk high gum contens and for makine

the Guar Gum Industry variety-conacious. If we can rapidly ext okl
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s 7.
this possibility, a very good export market can be developed
vince ﬁhe use of guar gum in the m2anufacture of dstonators and
in the textile, paper, pharmaceutic2l and food industry has beer
~:gistering 2 rapid rise. There is no synthetic gum having the
5 me wide use and unique properties of guar gum.

e) Breeding,chilli varieties with 2 ~high
Capsg&icine content:

Capsaicine is used both in the food 3Ind pharmaéeutic
industires, The varieties which are now being used for eapsaicin
cxtraction have coloured fruits. Importers of this produe¢ would
like to have pure capsaicine frec of contamination with plgments.

¢nece, it i8 necessary to develon varieties with colamurless frui

ind a high éapsaicine content. The fruit pigment can alse be
cxported ar used locally as a colouring matter for food, The wor
row underway at the Indian Agricultural Research Institute sugge 5
:nat within the- next year there will be possibilities for improvi ng
the export of capsaicine through the use of A new variety,

f) Spices:

The present area and production of the major spices

crvops and cashewnuts are given below:

Crop Area (in azriés). Production (in tons)
Pepper 2,53%,818 o 2B
Cardamom 1,335,764 3,158
Ginger 53,850 22,435
Turmeric 95,850 85,806
Chillies 14,50,000 3,88,000
Cashewnuts 280,551 1415,377

As will be seen from this data, the yields are very
poor. It is possible to step up yields consider :bly through bettc
manurial practices 2and disease control methods. In addition, the
following items of work need urgent attention for stepping up ou
zxports of cardamom and pepper, which are showing 2 tendency to
izcline. In cardamom, methods of retaining the grezsn colpur of
capsules beyond the normal reriod of 2-3 months should be s :nd
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tindardised, while in pepper an economic process for making
wii te pepper should be i1immediztzly =zvolved.
#ith refersnce to the other spices, the annual =
2®port of coriander and cumin hive declined from about 3500

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

1965 trade in vetiver oil w:is only 3000 Kg. agiinst the world

censumption of about 200,000 Kz. Similarly our present gontri-

butian 8f fennel (66P tons) and sewa oil (150 kg) is only a
umitlﬂportion of the total wor:id consumpticn. The finances for
.A¢ above mentioned sciszntific guidince is extremely high in

tne case of spices and essenti :1 oils and was QQinly provided t

the highly gndustriz2lised natioms and the technical know how

.avolved has been kep! secr.t «erever possible. In view of the

very high initial cost of deve orment little work of any practi

v21ué on improving quality standirds of spices and essential oils
could so far been done in Indi.

The quility of spices depend primarily on the qualj+-
ind quantity of essenti:l oils thsyr contain, quality agzin depend~
i1g on the chemical composition which in the case of = .s¢ of
¢ssential oils me 'ns nredominant zroups of similar compounds
{(frequently' this comes down tc a single component as for example
?hymol ih the case of ajowan) which differ from spice to spice.

e determination of ~hemical conposition of essential oils is
unusuz2lly ¢omp1ex, tedious and expensive by aviilable conventior-l
s ihods; further >ny given set o¢ =znalytical procedures will
z2nerally serve only for a single spice or closely related group
1t most and not for any large number of oils.

Investigaitions at the Indian JAgricultural Research
Instiiute have lead to the development of 2 number of new fechniquas
"which can be satisfactorily used for quality assay with milligram
nuantities of most of the olis concerned in our expoft trade.
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T=se methods hive effected considerible economies in the time
ind expenditure»involved in the quality assay of spices and
~@ssential oils and for thefirst time mike it possible to do this
work on a really large sc2le in Indiz with comparatively low
expenditure. This has 2lready been done for ajowan and from the
large number of morphologically indistinguishable strains threse
or four having 3.3.-3.5% thymol content have been picked out. The
'quality of ajowan depends almost entirely on its thymol content
nd the ajewin seed is evaluated and priced entirely on this basi«.
“rtended cultivation of the 3.5% thymol content i1jowan can soon
rroduce a large increase in the foreign exchange earnings from
2;owAn 2lene since most of the usuil strains contiin only
7.2-2.6% thymol.
Extension of this seiection work based on quality
1m33y of essential oil ¢an be mads to the other importint spices
which figure in our export trade e.g., cumin, fennel, dill, anisc

veiiver, cinmamon, cardamom, This can also help in the developmer .

)
oG

the clove plant2tions coming up leding us to export high

3i2lity cloves in the not too distant future (at present we import
1irge quantities of cloves). The work c¢an be usefully extendzd to
cther essential oil producing plant materizl as well which can

be successfuily grown in India,

g) Pesticides of plint origin:

There has of late been a growing awqrenéss of the

nsed to exploit more fully plantpesticides rather than synthetics
4n extract from the report of the Indian Trade Delegition that
visited Thailand, Japan, Hongkong, Malayasii, Australia and Ceylor
in March, 1965 is given below:

"In discussion with the Sanyo Trading Company (Japan).
Agricultural Chemicals Sections, details were given
of'the value: of imnorts\of agricultural chemicals by
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Japanese companies, which show the various sources
of supply 2and also cemonstrate that 5anyo are now

the leading importins company in Japan, having 21%
of the wvalue of total imports in 1964 . Details are
given in Taible at thz end of the chapter.

Some of the important materials yhich are required
to be imported by S=2nyo Aars:

Nicotine extract = 98% 8-10 tons
Nicotine sulphate 40% 40--50 tons

Nicotine formulations have 1 special- place in paét

eontrol in young c¢itrus where other insecticides ar.
phyto-toxic. The ars: of citrus is rapidly expanding

and the presentrequirement of 400 tons-.of Nicééinz
Sulphate A year, m>y wz2ll increase., Domestic product’

is at present limited to abawt 50 tons, with 2 maxi-
capacity of 100 tons.

Prices of Nicotine "ive risen steeply since 1963 1as ;
is shown by the fol‘towing details: -

Nicotine Aikaloids

January, 1963 SRS $ 3.70/kg CIF
June, 1964 11585 $ 8.45/kxg  CIF
Pebruary, 1965 % $ 8.35/kg CIF.

Nicedine Sulphate;

May, 1964 e $ 4.10/kg CIF
January, 1965 A $ 3.85/kg  CIF
March, 1965 T $ 3.65/kg CIF

It will be seen that there is a slight falling off in
price this year, “ but i% has a long way to g0 to reich
the 1963 level of rormalcy. The sekling price of licoiine
Sulphat: formulaticns h2s more than doubled in the

fagt - vaarat,

This is the field which desserves to be developed

‘mmsdiately.
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3. Import substitutions:!

i) Coconut:

The possibilities of reducing the import of cApra woul
be very great 1if the Tall x Dwarf ﬁybrids are multiplied and
distributed on 4 large scale. The work on control of the wil!
diséase of coconut needs to be intensifiea.

ii) Long staple cottons:

Some very good virieties are eurrently under developm=
in the country 2and these should be mulﬁiplisd and grown on 2as
large seale as possible.in the immediate future, so that the
impoart of long and extra long staple cotton c2n be stopped.

iii) Interna}! production of plants containing
important chemicals:

Colchicine extracted from the autumn crocous (Colchicu-
Autumndle) 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 as well 2s for export. Items of this kind
should be identified ind acticn: taken to realise the

rossibilities. J

iv) Production of seeds of temperate vegetabless
The programme of multiplying the seeds of the temperart

v

()

getable vorieties in the hills should be expanded and all
import stopped.

4, Conclusions:

The above are just a few =2x3mples of the vast scope
which exists for paying concentrated attention to both expor:

promotion and import substitution through agricultural rese=r-

What is nseded is an awareness of the possibilities of attack:
these probbkms scientifically and solving them within 2 short
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Performance @f Indian Sorghum hybrid in Brazil

Viriety Yield of dry seeds
or Hybrid kg/Ha.
5 x IS 3691 (C.S.H. ) 3,669
MS 630 3,353
R 608 3,224
DEKALE 81-5 x 11 3,134
NK 221 3,122
ET 610 ; 3,103
K8 652 2,986
NK 325 2,943
o-x 15 5328 2,743
DZKALB C 44B 2,719
LiINDSEY 788 2,551
SD 451 2,526
DEK'ILB B 56 4 2,479
3D 503 : 2,361
ToXAS 660 2,200
8D 441 1,938
SH 10 : 1,350
DIKALB SX-11 L2y b
8D 102 : 1,009
i3 1056 898




Table

2

Yield performance of some maize materiils from India in South-Bast 1sia

INDONESLA THALLAND
BOGOR WOTDS0H0 PRABUDDARAT
PEDIGRusE % of
Kg/ha glocql Kg/ha § % of loeal Kg/ha § % of local -

ETO AMARILLO X DORADO DE
TEQUISATE 5592 134 = 42%1 17 3018 122
ETO X FERGUSON YELLOW DENT 6987 168 2010 56 - -~
SYNTHETIC 2 6510 157 3050 85 - -
COMPOSITE B 1 5978 144 2953 82 3143 124
COMPOSITE A 1 - - - - 3143 124
GANGA 101 5557 138 9104 103 - -
GANGA 2 6365 195 3514 97 - -
DECCAN 6264 151 4080 113 - -
LOCAL 4156 100 3605 100 2500 100
M58:inji




