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INTRODUCTION

1. Agriculture plays a dominant role in the Indian economy
and it is likely to be so in the foreseeable future. (reat
emphasis is therefore laid on agriculture in planning. Tt is
the cherished goal of the society at large and the Government
of India in particular to attain self gufficiency in food
production, and to provide adequate food for all. The rate of
growth of population underscores the paramount importance of

immediate programmes for increasing the cutput of food grains.

2. Of rno less importance is the requirement of increasing the
output of cash orops and industrial crops which directly or in-
directly provide the base for earning or saving foreign exchange
needed for accelerating the pace of industrialization. Continu-
ing imports of locally grown items like 0oil seeds and cotton

to the tune of several crores of rupees annually illustrates
this point. This causes an undesirable depletion of limited
foreign exchange resources which could very well be reduced /
avoided by increased production resulting from timely protection
of plants.

3. It ie recognised that the pace of development of any
country depends largely on the extent of application of science
and technology in harnessing its natural resources. The policy
makers in our country are consciously working towards this in a
planned manner since our Republic was born in the year 1950.
Bach development plan period for the nation is spread over Five
years and we are currently in the last year of the Fourth Plan
period and on the threshold of finalising the goals for the
Fifth Plan commencing next year. Thanks to the foundation laid
g0 far, a qualitative change is taking place fast in Indian
agriculture due to ushering in of the new strategy of scientific
farming through the introduction of high yielding varieties,
improved seeds, chemical fertilisers and other modern farm
management practices.




4. The crops plants in India are affected by over 250 pests and
digeases of economic significance. The loss in crops due to pests’
1liseases and weeds which has bLeen rcckoned at 15-207" in traditional
agricuiture, 1s now known i~ he sometimes much more, particularly
in rice, pulses, cotton and oil seeds under intensive agriculture.
To nake the problem more complex, the new high yielding varieties
are often seen to be more susceptible to attack by pests. Also,
greater use of fertilisers as envisaged will enhance the suscepti-
bility of crops to piant diseases over and above enhancing the
problems of weed control., [t is estimated that in some cases up to
407 of the nutrient goes to sustain the growth ~f weeds. It is
therefore clear that if effective plant protection ineasures are not
adopted, our objective of increasing agricultural ocutput will not be

achieved in spite of the application of all the costly inputs.

5. Then there is the problem of loss of food grains in storage
bpecause of the atteck of insect pests and rats. Tt is estimated
that loss in storage averages about €-87. ihe danage caused by
rats alone in the field in pre-harvesting period and in storage is
very considerable  Although rat control programmes are at hand,
the task is indeed great considering the vastness of our country.
The loss in atorage can be brought down to an insignificant level
through the adoption of scientific storage metneds and application

of control chemicals has been demonstrated by large State Corpora-

tions engaged in trading and warehousing. Total prevention of loes

in storage coupled with other measures may even provide the much

needed marketable surplus in grains.

6. The role of pesticides in the field of public health in India
is of no less importance. India's geographical position and cli-
matic conditions has been, for long, favourable to the occurrence
of many deadly diseases, particularly malaria. According to an
estimate made in 1939, over 100 million people suffered from
malaria every year. Ilc sspect of life in [ndia - social, agricul-
tural and industrial - remained unaffected by the ravages of this

digease. Thanks to DDT, malaria is now practically eradicated




with the rate incidence reduced from 10 87 iy 1952 to 47 of

population, and death practically i i, by 170 ‘eonomic gaing

to the nation due to reduction in incidence of malaria and debility
among working ponulation and consequent gaving in mandays have been
estimated to be of the order of g 7,500 million per year  3ut
maintenance and consolidation phases muat continue to ensure that
the gains of the last two decades are not lost. Silaria, cholera,
Kala-azar, black water fever, plague, etc., are some of the other
insect borne diseases controlled through the avplication of pesti-
cides amongst others. "lang for the control measures of other

communicable uiseases are afoot.

7.  Thus, the important role of pesticides industry in the economy
and development of Tndia is obvious. The manufacture of hasic
pesticides in our country started with that of N0 in 1952.53,
Today 42 different chemicals (21 ingecticides, 13 fungicides,

3 rodenticides, 3 herbicides, 1 nematocide and 1 molluscicide’ are
being manufactured in the eountry. A number of other products have
also been licenced for manufacture and are in various stapes of
establishment . Compared against the fact tha+ about 900 different
pesticidal chemicals are manufactured and sold in the world markets,
our development, in qualitative terms, may not be too impressive.

But perhaps the cwaller number of pesticides manufactured in tha

Country may be an advantage from the point of view of economy of
manufacture, considering the developing state of the country and the °
8rowing awareness of problems associated With the continued use of

pesticides.

8. In quantitative terms, installed capacity exists for the
production of 41,258 tonn-s of basic pesticides, which is done
mostly in the medium ‘large scale sector. Currently 10 units are
engaged in the manufacture of thege bagic chemicals. Pesticides
formulation industry has, however, developed faster in [ndia.
There are 37 units in the medium large scale sectcr and 110 units

in the small scale sector engaged in forinulations of diverse nature.



Barring granular formulations, which is still a developing field in
India, most of the other commonly uscd types of formulations like

dusting powders, wettable powders, omulsion concentrates, etc , are
being formulated by large number of units. Jor almnst all types of

these formulations, more than adequatle installed capacities exist.

9. Denand analysis of pesticides has becn made by various autlhori-
ties in India from time to tine. 'These idemand analyses arec mostly
baged on the target for the area to be covered under plant protection
measurcs. Cropwice targeted breakdown is arrived at keeping the over-
all need and achievability in view. The roquiramnent of pesticides is
computed from the area to be covered and the recommended dosages of
pesticides. The demand forecast for 1973-74 (closing year of Yourth
Plan) is of the order of 45,000 tonnecs, which is estimated to increase
steadily ciuring the Mifth Tlan to a figure of the order of 74,420
tonnes by 1978-79, comprising mainly of 51,500 tonnes of insecticides,
14,915 tonnes of fungicides, 5,450 tonnes of weedicides and herbicides
and 1,800 tonnes of fumigants.

I. TREND OF TIM PONTICINTNT INDURTRY IN INDIA

10. A lerge domestic market coupled with the keenness of the (overn-
ment in promoting the pesticides industry and favourable response
from the farmers - the¢ ultimat: consumers - promise a faat grovwing
trend for the pesticides industry in India. In this chapter the trend
of pesticidcs production, application and use will be discugzed, as
vigualised by the policy wakers, the industry and the farmers, along

with the trends n development >f formulation and application techniques.

11. Trom the policy makers' angle, rapid increase of food grain
production and other cash and industrial crops has been takcn as an
imperative need in planning. Intensive irrigation, multiple oropping,
land rcclamation, improved seeds, use of chemical fertilisers, agri-
cultural extension service, etc., have therefore featured prominently
in the country's agriculture planning. It is well recognised that

the full benefit of all these measures cannot be obtained until and




unless offective measures are taken 5 uae good ircated zecds, save
the crops in thv ficvld and aveid less in storage due to nttack of
insects,pests and rete.  Intensive programmes for secd dressing,
plant protection measurcs, use of growth repulants slong with other
control measures, scientific storage, 2te, | are theretorc afoo .,
The keenncss on the part of ‘4. “mvernuent to adopt plant protection
moagures 18 alsc reflected i1n the inclusicn of presticides industry
in the "core sector" of devclopment of the nation's economy in the

plans.

12. From thc industry's angle, more gophisticated pesticides arc
bound to get prominence. Althcugh, considering the devcloping state
of the country and the economic state of the consumers, conveniional
wide spectrum pesticides will be continued to be used for some timo
more, sophisticated and selective pesticides are already gaining
acceptance. At present 42 differcnt tasic pesticidal chemicals are
be ing manufactured in the country. The number is likely to rise to
about 100 by the end of the Tifth Plany i ¢ by 1978-79 1In this,
growth regulants, specific and aysteuwic pesticides will feature
largely. Organo-phoaphorous compounds, carbamates, specific low
toxicity organo-chlorine compounds and other more modern pesticidal
chemicals are planned t- be manufactured in the country in larger
quantities, and supplemented by imports wherever osgential for
achieving targets laid down.

13.  From the angle »f the cultivators (the ultimete major users of
pesticidcs , there is a growing awareness about the im ortance of
pesticides in increasing farm output  Although the trend is favour-
able, the present astatc of acceptance of pesticides is not as good
as it should be. ‘he reason is obvious. India is a vast country.
It is a tremendous task to make the wessage of pesticides reach all
the farmers scattered in several lakhs of villages. Agricultural
extensicn servicc and other Covernment and privatc agencies engaged
in thie task are realising this and organising themsmelves to muet




this need But the task is of huge dimensions, and continued
vigorous cfforts to overcome tradition and cducate the farmers

is neecded,

14. vertilisers and pesticides ~re complamentary inputs. But

the use of pesticides in India has not picked up as fast as that

of fertiliscrs. Various reasons can be attributed to this. One
important reason perhaps is the fact that the farmers can visualise
the benefit of fertilisers in the fiold nasily, hence its easy and
more rapid acceptance, and today nearly 14 kg. of fertiliser is
used per hectare of land although even this is below the average

in many other countries. But the benefit of ue of pesticides in
ordinary times is not so apparent and immediate. Only when

large scale destruction in epidemic form occurs, its importance

is readily recognisable. Use of pesticides,; therefore, had been
more on a "fire-fighting" basis in the past. But the trend is

fast changing. Although the use of pesticides in India is much
less (being only 3,361 gm'ha) compared to other developed countries
('apan uses 10,000 gm’ha,and USA ~nd Tact Juropean countries use
around 2,000 gm ‘ha' where agricultural productivity 1s high, there
is a distinct rising trend This carn be attributed to the growing
awarcness for improving economic gains from cultivation for reaching
higher standards of living, 28 2 result of successive asconomic

development plans of thc Govern.ent referred to earlier.

15. The environmental preblem associated with the use of pesticides
in oountries where large quantitics of pesticides

ire manufactured and used, has been
taken note of by tho policy inmkers in planning pesticides production,
handling, storage and use in the country. LImphasis is therefore
laid now, as the country is to embark on greater use of pesticides,
on regulatory measurcs. The problem of pollution due to pesticidas
is, of coursc, in most cases due to wrong and irregular use and
adoption of unsafc practices. Tt is fortunately still not a

pressing one in India, as the use of pesticides has not been very




extensive. Dut the low leve] of acquaintance ~f aur Uarsers  ang

the multipiicity of users Spread aver a4 vast country as ~pa
coupled with the pointars provided by the oxpiricnecs A other
developed countries call for adoption of resulotory acasircs te
safeguard the intesrcst of the gnciety a1 large lccerdingly, cup
Government has promulgated Insecticides 25t in Indio 'nier thia
Act, any organisation or snstitution ongaged in the manufacture,
storage, handling and distribution of tulk pesticides ard their
formulations nceds registration and lisence The Licencing reliey
under the Act provides regulations for proper labeling, use, apnli-
cation, toxicity factors, etc., of the pesticides. The licencing
policy is based ¢n a realistic ipproach towards +he prevlem of
ensuring maximum safety, but due care hag beon gimultancously taken
1o ensurc that this docs nnt act a3 a detcrrent to the active |
growth of the industry or deny the farmers avairiarility of suitable

pesticides for their use in order to reach ithe iapgets.
4

16. The trend of formulation o pesticides in India is indeed
encovraging. Almost all types of formulation are done to cope with
the pest problemg affecting the large varioty of crops in the
country. Dusting powders being amengst the carliest typeas intro-
duced, however, still occupy a prominent placc dut it is
increasingly being recognised that thepe 1s a lot of avoidablc

wastage in the use of dusting powders, hence granular formulations

are preferred if available. Vater dispersible powders have gained
prominence because of high technical material contents and their
extensive use in the public health programmus for over 0 years.
Emulsion concentrates are also widely uased for spray applicatien.
Low and ultra low volume formulation. for agrial spraying are
developing fast. Pestieides mix fermulations for specific uge
are also being done but thig field needs further development .
Insecticides-fertiliger mix formulations, particularly as< foliar
appliscations, promige economy in use, appliocation and tiransporta-

tion cost, and have been actually tried with success in some arensg.



17 Application tcechniques arc undergoing a revolution., “hile
application by hand ind small portalble nmechanised devices are still
being used to a large measure, Targe scal: anplication by tractor

is receiving increasing accertance T» covr.r wvast ~reas, aerial
spraying through aircraft is recogmised to be of advantage but
ecology consideraticn and rural 1-nd ownership structure sometimes
pose a hurdle for rapid development of this technique. !Neverthealess,
when circwaistances warrsnt, as in the case of epidemic conditions,

the Government does not hesitate 1o regort to such application

18. The changing pattern of pest discascs complex with changing
pattern and intensification nf cropping will necessitate the use of
newer and more sophisticated pest control chemicals. 1In this connec-
tion the phenomenon of development of resistant species is being
taken note of although the problem is not yet very acute in India
due to low level of usage of pesticides. “afer pesticides from the
angle of environmential pollution contrel, easily degradablc ones
and specific pesticides will be used mere and more in the future,
provided, of course, they arc availablc a2t roasenable prices 80 as
to offer n favourable cost-benefit ratin,

IT. GO DRLATT DOVILOD ©ift OF PISTICIDDY INDUSTRY

IN D74

19. Keeping in view thc pressing need tor attaining self sufficiency
in food, a target of covering 100 million hectares of land under
plant protecticn measurcs nas been sot far the Fifth Five Year Plan
period. O« th. targeted area to be covered under plant protection
measurce, intensive treatment on surface and soil pests accounta for
over 60" and the balance consists of seed ireatment, rat control and
wecd control programmes. Assessment has been mmde of the need of
pesticides in the country. The total requirement of pesticides by
1978-79 is of the order of T’{,OOO‘tnrmcs, meaning thereby the ncces-

81ty of wore than doubling the prasent rvilability of pesticides

in the next 4-9 ycars.
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20. The use of herbicidos and plant growth regulants is not yet
very significant in India. 3Dut substantial increase in use of thease
chemicals is contemplated in the Pifth Five Year Plan,

21. Altnough the Government is keen to ~nct the demand of pesti-
cides and other agricultural chemicals by maximising domestic
procduction facilities, it will 3+i11 be hecessary to meet a part
of the requirements through imports. The import policy of the
Government in the field of pesticidal chemicals is based on the
eppreciation of this fact on a pragmatic basis. Particularly those
compounds for whose manufacture raw meterials are not indigenously
available, imports will be inevitable at least until the situation
changss. Import is also permitted for sophisticated and newly
developed compounds of specifio application, for establighment of
formulation techniques, application methods and establishment of
marke¢t. But the stress by and large, is on the early switch over
to domestic production wherever fessible.

22, Tor the growth of pestiocides industry in any country the growth
of baeic chemical industry is a prerequisite, since it is from this
mother industry that the pesticides industry is to draw its essential
raw material requirements. The chemical indusiry in India is a
fairly developed one and many of the basic raw materials needed for
pesticides manufacture ace already available indigenously. Plans
are afoot for develooing the manufacture of many others which are
not at present available. Petrochemical industries which provide
the basic building blocks for the synthesis of organic chenicals
are planned to be established in a big way. The first stato owned
big petrochemical complex has started recently and the production of
its various units are coming up in stages.

23. Fairly developed infrastructure and other engireering facili-
ties exist in the country to give adequate support to the sustenance
and growth of the industry. TPacilities exist for undertaking all
types of civil construction and equipment fabricatior jobs in the
couniry. Expert design and consultanoy services are available



-12=-

through numerous organisations equipped to ronder such services for
translation of technology with the help of the collatorators. These

are going to be further improved during the f1fth Plan period.

24. Hindusten Insecticides Ltd. is one of thu i{'ully Government owned
enterprises in 'ndia and the cnly state owned company engaged solely
in the manufacture and formulation of pesticides. The coupany was
gset up in 1954 to uanufacture and furmulate DT for supplying to the
National !Malarin Sradication Programme  Through subsequent stages
of expansion the company has increased its DDT production capacity
to about six times its original capacity and is catering to the needs
of public health and agriculture in India. Tince 1971 the company

is also manufacturing 'IC in addition to DUT,

25. Through yeers of successful operation of its plants and through
its R+D activities, 'lindustan Insecticides has daveloped considcrable
technical expertise in tho setting up of DD?. BHC and rclated planta.
In fact, the last cxpansion project of thc company of doubling the
capacity of DDT manufacture at ite Delhi plant was fully cngineered
by the company's own tochnical personncl. Keeping in view the
contemplated growth in the field of pesticides industry in India

and based on the confidencce gained in successful operation of its
current activities, the company is envisaging substantial diversifi-
cation in pesticides manufacture. The company is in a position to
absorb new technologics for manufacture from various sources;

in order to play its role in the devcliopment of pesticides in India.

IT1I. PROBLTHS

26. llany unanswered questions surround the uss, manufacture and
distribution of chemical pesticides in any developing ocountry.
Questions and choices abound concerning market composition, selec
tion of pesticides, demand levels, denand elasticity, alternate
technologies, financing, sitc selection, purchase of new plants and

renovation cf old facilities, transportation cost, pricing, etc.
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Answers to these questions are difficult to find because of
limitation of time and resources, and nany times impossible because
of lack of ready information on all th. relevant factors. Come of
the major problems fancd b HIT, and sinil~rly placed other pesticides
industries in 'ndia in sustaining a steady rate of growth and diversi-

fication are lisicd b:low

27. Data on the evnluation of pesticides with particular reference
Yo their bio-efficacy, toxicity, degradability and residue ‘tolerance
level under the local climatic conditions are often not aveailable,
making the selesction of right type of pesticides and their formula-
tion for manufacturc difficult. Adequatc sophisticated and elaborate

facilities for thesc studies do not ~xist.

28. Cxhaustive markot surveys for cffective and created demand of
8pecific pesticides are emsential for formulating schemes for
creation of manufacturing facilities, plant sizing, and future
expansion programmes. The very vastness of the country coupled
Witk the multiplicity of crops and pests makes the task conduct

of such studies a stupcndous expensive tagk.

29. Information about availability of technology with guarantees
and relative advantages*disadvantages of alternate technologies
whioh are best suited for the raw materisls available locally

is not  ~ry to come by,

0. The technica) know-how in respect of new’sophisticated chemicals
is often available only in certain advanced countries. Developing
countries like India whose resources are meagre, have to purchase

the mame at stipulated licence fees and capital oosts which can be
very high from our point of view. Due to very tight foreign exchange
availability position, this factor acts as a severe constraint in

bringing in new or modern technologies.

31. Tho minimun economic size of planth operating in the countries
where techn: logy has been developed in many cases is “oo big
compared to the requirement of the particular pesticide ir a
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developing country likc ours. The problems of scaling down often
increascs the cost and this comcs in the way of transfer of tech-

nology-

32, In cascs whero tochnology is imported, the foreign supplier

may not always find it convenient, from his point of view, to make
maximwa use of indigenous facilitics that mey be available, particu-
larly when guarantees are sought. ilaxium possible use of indigenous
facilities, on the other hand, not only rcduces the foreign exchange

expenditure, but also acts as a promoter of development of indigenous

industrial basc,which is very essontial for sustained growth in

daeveloping countries.

33. The collaboration terms offered by parties in the advanced
countriee are often not in linc with the Government policics of the
receiving countries. This becomss a constraint in selecting the
best technology.

34. As is well known, development of a pesticidal chemical from the
leboratory stage to the stage of commercial exploitation necessitates
huge financial outlay. Thc company which has developed the technology
would naturally like to recover thc development cost incurred by it
within the shortest time, as the commercial life of any partioular
ohemical is limited. The foreign compenies, therefore, sometimes
claim heavy licence fee, royaltiss and other profi* sharing teras

in collaboration agrecments. This sometimes comes in the way of
ncquiring the technology by developing nations from financial consi-

derations.

35. For the wanufacture of those pesticides where the raw materials
are to be imported, another problem comes up. There is generally

a sizable lag between the stage of finalising the collaboration
agreement and commercial production. Initial calculations made in
pre-agreement periods on running cost, profitability, recurring
foreign exchange requirement, ctc., may not hold good when the

plants come into actual production. This often affeots the economic

viability of the proiects. .
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36. Consumer servicing iz ancther fisld where a1 vast country like
Tndia is facing problems. Ta the ficld of posticides, consuaer
gervicing includoes consumer cducntion.  Intensive and extensive
efforts in this field to educnt . the farmer on the s:zfe practices,
recommended pesticides and dosage, application techniques, tioaing,
8tc., are necded All these nued heavy financial outlay and backing,

particularly in the pre-producticn stage.

37. Terms and conditions for transfer of technology from the various
countries and various companies are quite different, making proper
evaluation and comporison of offers difficult. “ene forn of
standardization in this field is necemsaary to facilitate confident

transfer of technology without undue pains.

38. Over and above all the above technical andi commercial problems
remains the problem of financing projects, particularly that
relating to foreign exchange recuirements for import of technology

and plants a3 well as spares.

IV. COUCLUSION

39. The need for expanded domestic production of pesticides
augmented wherever neceasary by imporiz in a country like ours

is apparent when one oconsiders -
1} Continuing criticnl n.ed for increasod (yod production.

2)  Important role of pesticides in agriculture as well as
public health.

3)  Likely deficits between domestic production and consump-
tion, particulerly when agriculture depends on.natural endowments
like monscons, rain, eto.

4)  Uncertainty of availability of foreign exchange while
needed to rely on foreign sources for supply of technology
romaing.



40. TDespite unprecedentoed efforts and growing success, the
modernization of [ndisn agriculture is stili short of its potential
for mecting the antion's ueed Tor focd, fibres and commercinl crops.
The per hectare use of nosticides averas: t- only about 336 gme’
(targnted 1973-74) 28 against 2,000-10,000 w#me. in other couniries
having high agricultural productivity Significant increase in
agricultural production i3 going %o require a steady supply of
relativel; inexpensive but effoctive pesticides which are attuned

to Tndian agriculturc and the realities of Indian faraing practices.

41. The trend of growth of pesticides industry in India iz really
an encouraging one. India hes the necessars basc, infragtructure
and favourable investmunt climate for the rapid development and
diversification of pesticides industry. Thc (lovernment policies

in this rugard are pragmatic and encouraging.

V. [WCOUTI DATION®

42. Based on the problems enunerated in the earlier chapter faced
by the pesticides industry in india on the one hand and the pressing
need for rapidly incrcasins the doamcstic pesticides production,

it is recommended that UNIDO may specifically assist in thc ficlds
mentioned below

43. TWitablish regiornul Institu & for cvaluation f pesticides
with partioular reforence to bio-efficacy, toxicity, biodegrada-
bility, etec., under the various climatic conditions and serve as a
data bank in this regard, for evaluating pesticides suited for

application in the climatic and other conditions obtaining in

various regions of the world. .

44. Survey of ~lteraative technologies available for specific
produects and help in selacting the technology best suited for
regional conditions and regionally available raw materiale so as to

reduce costs of mapufacture.




—

~-17-

45. Provide expertise for countries that May need help in
1) a8gessing unarkct conditiong including sUrve, of

effective and created demand of th various pesticides,

2) defining alternative stratogics fop meeting aomestic

pesticides requirements in the 08t economic nng safe manner,

3 Projecting cconomics of plant installatinns, volume
of production, 8cale or manufacture, etr., and

4} collecting information on export possibilitieg,

46. Facilitate transfor of technology butween developed and
dchloping countrics by drawing up model termg and conditionsg

for technical collaboration'supply of plants on the lines of the
one framed by the United Nationg Lconomic Comnission for Surope.
in Geneva ip ffarch 1957 fop the Supply of plant and machinery

for import ang export. This can be used whenever roquired by

the member countries of UiiIng for entering into technical collabo-
ration agreements. This would also provide guidelineg for
Regotiations nn important aspects lika guarantees, payment torng
eand liabilitieg of the parties involved,

47. Bring into exigstoence g general fund for reducing the burden
of the receiving countrics and compensating the company which hag
developed the technology to overcome the problem ¢laborated undep
paragraph 34 regarding receiving countries having to bear
indirectly through licence fee, royalties and other financial

developed countries,

48, fuggest methodg of getting financial assistance for developing
countries for specific projects from international agencies, particu-

larly for the foreign exchange oxpenditure.

49. Arrange for training for managerial and technjcal manpower
development ip other developed Countries on easy ‘subsidised terms,









