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Corrigendum

Page 5, paragraph 1, line 5

Delete "mobilisc" and renlace with "mobilize",

Page 13, paragraph 30, line 9

Delete "progmatically" and replacc with "pragmatically",

Page 18, paragraph 44, linc 10

Delete "variagated" and replace with "varicgeted",

‘Page 19, paragraph 48, linc 1

Deletc "scperatc" and replace with "separate',

Page 23, sub-parzgraph 5, linc 8

Delete "appratus" and replace with "apparatus",

Amnex I, continuation shecet 2, item no. 17

Delete "product No. 1 - 2,4,5 etc.” and allot No, 1
to "Chlorobenzenc",

Annex II, line 1

Delete "refregeration" and replace with "refrigoration”,

Annex II, line 23

Delete "fithting" and replace with "fighting",

Annex II, page 2 contd., linc 18

Delete "Triplers" and roplace with "Tipplers".
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(iv)  SuA_SIEICNTS RO Livli
B S P S N S
destination tlags s class [RIe
190C ke, 100 Like
lieng oon renercl curse L0110
rate
Deads Dosordous
remisal
fasecticides 3C. 54 - -
hazaruous 40.75 -
Singapere non-hazurdous 27,05 Insecticides 2le35
packed in drums
cases
hazardous 50475
Djukarta non-hazardous 33,175 - do - 43.60
hazardous 55.85
Pt. Kel.ng Singapore rate
upplies - dn - 20,35
Bangkol non-nazardous  36.45 gorercl carpo 39.70
lazard ous 31,00
Hongkong non-hazoardous 34,75 gencral cargo 32430
hazurdous 5G e At hezardous 40,00
anila general cargo 49,50 generel cargo 49445
rate per 700 kg. (surcharpe
(special rate: tor for
otliers on applic- hazardous
stion) products)
Cclonbe reotes on application
Phnoim Penh hazardous 59.75 genercl cargc 43,90
per 1000 kg. per 1000 kg.
plus
trarssli.ipment
charges
ex Jingapore




(1)

3)

Source!

Tecunicel perticic on, diluents and Formlotions wre
ofsrred Ly uermafacturers fro. around Cauleattba o

BOfﬁ'bd‘y'

bailines are mere frecuont {rom Romboy, vith &/
vpportunities onthly, but prior notice is
required in view o Boubay being wn i.oternediate
port between tiie v sion Gulf end the Far Dot

minimum tuwo sailinge of fered montaly fron Calcutta,

Because of tie ibsence of larm: rerular business
gome ad-nocisu is practised in foits of Freigolt

structures, but special rates can he negotiuted.
Q

Sinclair reight and Ciartering Gonsultants
Piivate Limited

dellesley liouse, 7, Wellesley Fluce,

Calcutta .- 1,
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Indi. ous ricl denosit. (in Hajestaan, “risce and ie Yestaern
Indi.) ond scpurate (uclities wis ol fored suituble fov resticides,

cosmetics, puints, rubbe~, poncr, textiles ang Colwindos,

Frices viry wite colowr _nd merht (200 te 300 or even 1ors):

currert (i ay 1973) f.o.b. dicos in bong, ranse irom 32 to i

por i tonwith Trei;ite to South .ot wfian pores cuotcd at 1%

to .22 per .. toy from Caleutic and vonbuy,.

Bespolic business is underteken to suit customer spocification,

Lypical Analysig:

51'02 tesan 62435
F'{{;O LER NN} 30.6;‘ o
'e,0 0s6G .

Es 23 IR NRE ]

Al?\(:'} tEsnsy 1.?8 -

Loss on immition ‘

J

Yewr  Rs. lass & 000

1568/€9 27 360
1969/70 38 373
1970/71 32




bou ht by:

Source:

avstraliog, Dolpiwa, © »lav, U bodia, Deasark,
I'rancey »cat Germany, lon:long, Fiilinpines,
plhizancre, Swoden, Thsiiand; Ueae, Yw.colavia,

with 20 oller countriou,

Tmkenex India Liaited
wxport Department
34 Chowrinchee

Calcutta - 700M1G,
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Wheat
Paddy
aize
Millets
Pulses
Cotton
Jute
Potato
0il seeds
Jugarcane
Tobuceo
Other Crops, in

Fruit and Plantation

crops/veget

ILDIAY S

. m . e

.
(X
‘e
e
[ 2]
(R
.
on
(X}
.e

LN ]

cluding

ables

FLITH  PLAK -

Yoalo 1278/70
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Area in m, Lectares

11,00
46,00
1-75
13,25
1.10
10,25
1,15
0465
5020
0.19
Ga 00
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(11) Lstimated Demand Tor Impiortant Produete:
(2)  msecticides:
00 tomnes |
BIHC . 260
DDT .. 50
Aldrin/licptacilor/Dicldrin 5
Endosulfan . 1€
Texupiicne . 12
Carbaryl .o a5
Malathion .o AY)
Parathiion (ethyl and methyl) 30
Dimethoate - 5
Phosphamidom . 6
lionocretopiics .o 5
Phorate .o 5
liscellaneous - 20
lHev Products ‘e 12
543
(®)  Fuicides:
Copper oxychloride .o 6
Thioccarbunates
(Zineb, lManch etc.) .. 50
Dithiocarbamotces
(Thirom, Ziram, etc) .. 6
Coppe - sulphnte . 35
Sulphur vettable . 10
Sulphur dust .o 35
Others .o T
149

ma——

+ees cONtd,

#
¥
&
*
I
¥ /A e



(c)

(a)

(e)

Weediciggggz

24y4-D and 24445-T group
Paracuat .o
Dalapon .
Triallate/Alachlor/

Butachlor/Fropachlor ..
MSMA/DSLIA .
Nitrofen (T k) etec. .
Others and

miscellancous new

herbic ides o

Rodenticides:

Zinc phosphide/liarfarin/
Couna.furyl/Cynodust ,,

Fumigunggi
Al. phosphide .
M/EDB/etC . se

8ee paragraph 37.

'00 tonnes

1

A ¥ 2 v Nas o &

-
n

\n
[

10
“8
18

Grand
Total

= 77400 tonnes
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CHAPTER T,

s g, st

INTRODUCTION

1 Modornisation of asgriculture hag boen receiving attention From all
dovelnping cauntr Lo und Traie choray with thar the haoic probilemsg of
providing aconomic apd social dypamics te increacn income, omployment
and ceroer spportunity,  The new maricultural strategy, Focussnd on
fmproved furm tucknolony nn monagrmont to mobolice resources in
rulation to the psychologicel, tuchnical, strategic and arganisotiomal

naeds, has become o daclared policy of all fovermmente in South tost
Agin,

2 The now thinking bas ne doubt been helpnd by the experirnen of
Jepan, Amgrica and Europe during tha lant 25 years wherg quite 8 Jorge
elament of their qrowth woy contributer by asrirulturs theounh support
qivon to {t by the rapid use of new tachnolongy thut led te rcommercial
farms producing lerqge outputs, In viow of this historicel experience
of others, it iy no longer disputed that agriculture must absorb enrtein
assential fraturos of industry if the full benafita of the aurrent
philnsnphy 4o to b obtainod; in cther worde, soma application of

systems in placo of an ad-hag anproach hac brecome vital,

3  There is no 9ainsoying that the under-dovoloped countries of
South Eant Asia are thrown back Inrqgoly o their own tosourcos, and
in their drive for ecoromic development, they are handicappaed in the
way'of’ technology; baing letq comers, thny also missed the
opportunity 6 ostablish moarkets cutside nach national Stota. In
the modarn ane acrumuluted sef sntific and technicul vnowlodage is a

nprecious rev matericl, and Frush rascarch Lime nmt rosource consuming.
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The dovelnping countries murt utillse A1) existing knowledga, but be
prepared to work out inpividual wprcific techniquos to suit ocne's

values and actunl conditions.,

4 An essential reslisotion ic that the adoption of wmudern
ogricultural practicos must be relatnd 1o cconemic coats/bonefit

functions linked with tho use of :-

Pusticiden
Improved Scuods
fertiliners
Irrigation
Farm equipment

5 Pesticides are thus an {mportant component of eny compaign For
bettar agricultural productivity, and thesr arc derived from modern
chemicel industries i.e. thn inorgunic and petro-chemiral sources.
The rale of tha chemical industry in & particuler locnti.on is, there-

fore, relsvent for promotion of mudorn agriculture.

€ The aveilebility of pesticidrs has some relationship with the pace
of progress in the manufacturs of dyes, rubber chemicols, plaatics,
paints, resine, utc., The arowth of pesticide menufacture can thus be
co-terminus with the other sophicticeted product arsas of modarn
chamical manufecturo,

7 1India hes gained considerable exparionce in arces of tochnology
and commerce during thn last twanty veors. The objoct of this papor
is to indiceta the verious clemants of growth of the pesticide
industry in India, ond to suggust an appronch an cooperation betwesn
Indis and othor countring in South Fast Asia with a view to e pooling

of rssources.




CHADTER 11

THE INDIAN PROF TLE

= 0. Besticidng nng Indivn Asriculture

-

8 Broad fonturuy aof Indion Agricultur: in relution to pasticidal use
ore linkad to thy pProfrass of cultivation of tho Fertilisor responsive
High Yielding Voarietice o crops. 1t i, however, necegeary Lo trace

certain historicnl avants,

9 Rithough pasticidne have boan 4n use Por over <h yoaers, Indio opted
For the now stratogy for aqgriculture Basu on acienco and technology
eight or ten yners 2go, The full scope nf the new methodology bLocemo
visible only racently. Unexpected drought condt tions from 1965/67
impaded thn Full use of technolonical inpute, ineluding pesticides, but,
thanks to thy footuork during subeoquent yoars, Lhe hermful impact of
the drought in 1977 wag subctenticlly minimised, thus re-inforecing
Indie's faith in the varlier ohjactive of prosperity through the

'Green Rovolution:',

10 The nouw stratany cnvergd High Yiolding Variuties of whoat, rice,
maize, etec, with increasud applicotion of fertilisors and pesticidns.
Aleo, Crash agriculturnl programmens wory Inaunched nn food, ns well as
cesh crops likg cotlon, oil sands and paddy. All thie increased
congumption of posticides from 11,02C tonnes in 1963/64 to 30,000 tonnos
in 1971/72, axprassod Ay tochnicrl g-adsg,

11 Uheroas the total output of cropc har inperoased significontly, the
lose of output becouse of rasts ond diconee hes nleo ircrensod, with
tha now High Yirlding Varinties showing yrodter pronensss to post
attack., Algn » change in tho rolative inctdence of pasts is noticeahle
in that rolatively unknoun pasls are now pnsing o problem in torms of

protection of crops.




12 The largor use of fortilisors has had ancther conpotation in that

woad control has alveady assumed o much grester impar tange.

13 The Indian oxpericnce has thus conrficmed the obsurvations alscwhere
that greater use of fortiliscrs can leod to o fundementel ghift in
probloms in regard to thoe demend and morket for pesticides which are

no longer confined to a fixed patiern of action and behaviour,
Furthormorc, with the pocsace of time thare will be neoed For possibly
nower types of matoriols with their own <pectrum of aopplication and

optimal bancfit, immediatu or potential,

14 Indie's Fifth Plan is now on the anvil and anvisages 1nrqge vxpansfon
of cotton, sugorcens, oil scods and pulees, in addition to improvement

in productivity of fooderops i.c. wheat, rice, mrizo and millets.

15 A lerger arel with omphasis on acroago undor dry Farming ie nlso
forecast, Evon with 2 low fertiliser usagn consequent to sbsonco

of large irrigation sourcos, selectod posticides bavo buen found to
have a porcoptible role in the output from a large complamont of
cultivateblae lands (60% of the total arably aree).

16 Aes Per a3 pesticidus arc onncernod, therofore, India hag accepted
hopefully a situation where the uxtension«f the prosant measurcs and
projoctions of tho now steps bave necoss!iteted o Fixation of a high
onough target of a tota) congumption of 77000 tonnes in 1978/79.
Theso will comprise ¢

insccticides
fungicides
wrodicidos
fumignnts
disinfoctants
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17 1t iy also projccted thet plnnt protection will ecovar not only

pest control but alsn seed troaleent, weod rartrol ond papo aqricultaral
usaqgo cvor ~a oarce of 0 mitiien hoetoros by the ond of the Fifth Plan
1978/79 (4 Millic hogtarng Aebieved by 1971/7:) . ton torgnts are no
doubt embitious but, considering the 'waluag' whicl tho muw sgricultorn
must subsorve thaer Wpesr revoeneh o, 2 lavgir ure of praticides, old

and new, will be nn impertant cepret L7 Lhn proaratmes,

18 To ansist the posticide industey to ravnl towards {ta ob joutives,

direct hgl is randcrod by tho Govorrmon ! cred Lhe deportant means are !-
. )

(1) Avedlobility of infragtructurs in the iy of rosparch,
devoel apmont and 2dvire on anricultarnl applicntd ons.
This sorvice is availoble from 12 central reasarch and
commodity stations, an well a. State Loprrtwonts of
Agrieulture manned by tochno:rats quelifiod in

Agriculturc end roletod disciplinen.*

(11) a policy accoptance of the neod for continund import of
nuw technical matirislg and cormtant dinloques with
pesticide monufacturers tn 8ssnes thair probloms relnting
to frareign exchange for raw miateriale, plant and equipment,
0.9, {n 1971/77 foroign exchange onuivalent tn $ 15 million
(L. 10 crores) wag ellocate.) for row materinl.. alone, of
this #0K was ror teshnical mrinrials no* preduced in Indie
and rocuired for formulatior:., Tt ie axpoctad that in

1973/74 the bil) nay 90 up boatloast 507,

(111) o statutory clamsifiention of th peaaticides industry as n
priority sector, within the crre of vk Natioral Plang Fep
undortrking of manufocttn o of new technicatl peaticideas and

uxphiaion of existing cppcitics, whare callnd for.




(j,v) aimultionoous cmphacis, on extansioe of foroulation
coaprcitios cver @ wide erce in thc country, end
proforential supply of indigenous row matoriols and

thoir movement o consuming enntro: .

19 The wmulative afFfuct of tho ehove mensures is » rapid growth of
the c onsclousnnas ir rolrticn to pesticides nmd their incrossed domend.

The ball is thus throun buct t the chemicrl industry!

*Ten importont agricultural Univnraitice heve also baon
astablishod vhich are pattorned on the lints of Land

Grant Foundations in the U.S5.0M.

-« b. Chumical Industry - an outline

20 Since 1947 thore has boen n spactacular growth of tho chemical
industry in India, ne nlscwhnre in the world. Rapid devolopments in
the industry helped the concept of mriculture qQrowth through now
tochnology.

21 Following the amphasis through Sovernment's Fivo Yaer Plans the
annuel procuction indox for chomic.l and allied prode :ts bas boon
rising Fast at 10 to 157 with oxp@nsion in heavy oand fine chomicnls,
fertilicors, prsticidos, prlymers, dycstuffs, pharmecouticals, ote.
fis the components of the chiemice) industry aore wide and various the
mbove avorrae grouth rote heg boen qrotifying,  # einnificant lendmark
is not anly tha totnl autput, but also improvemont in scale economios
and tho positive influencr of diversificstion. Running fourth among
the top manufocturing industrics ofter textiles, iron/ateel and
cmninecring, new frontiers of: inorocnics and potro-chemistry ere
buing eroased with arogenssive Lnerensue in volumpns of intermediato

chomicnls and finishod products.




22 Productive cupital employed tn Lhe chemical trifustey increaged to

B 650 millior in 1965 wnd 1. now antimetod at just under § 1 billion,

yiolding bavetl matirials apd Finished geals ©. the vatun of $ 1.3 :illion

covering bu'k and gorived nrnducte Tibe oneicnlturn) sprncialitius and

pharmacouticals.,

23 Governmont of India's Fitth Plan Lo end 1978/77 iy now undey

formulation, snd thy rirot ceticats for tota) mow investmont ie put

et e 500 croves (% 670 millicn) with Appropriate s
of tho chimicn) industiy,

regss on 1]l soctors
L is rxpoctud thet agricolturel foputs liko
fertilizers and posticidns will reenive addnd umphasis with the f ormor

toking atlurat 509 or the noy {nvngtmant.

24 Understandatily il is not posgible to ge into tho Full list of
products availahly and/or forrcngt Yor availobility in the naxt fow
yearas from Indisn menufacturu, both for domostic end axport sales,

R seporate booklut s avieilablo entitled "Export Horizons for Indisn
Chemicals". This wang prepared in 1970 by the Indian Chomical
Menufecturera Rsgsociation, Caleutta, and is boing brought up to dato

sftor incorporating the now products which have since srigon from
locel menufecturg,

25 Soma of thn locolly manufactured chemicnls ncting as "foedstock"”

for pesticides ~ro Yisted 1o Mnnoxe T, This 1iat fe typical of

tho growth nottern of {norasnic and organic proructs, linked with ono

anothor through common tochnelngical nttributos affocting the oxpanded

dumand in the country for ryes, plgments, rubhor chemicals, plostics and

resing, otc, Ranw materials for 211 thnge industrics being naoer

relatives thore is an inter dupendance through common agprcts of

production ond sole, For oxomple:, rubbior chimicuals manufacturs hes

yiulded fungicides 1ike Thiocrrhomitoa ,

26 Ag in the westorn scunamios, the expansion anid growth of banic

chamicel industry tpenod up opportunity For ancillary products through

establishmont of sueondery or tertiary maku, eome of them in tho small
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and medium scelu suvcters., Development of workable batoh processcoes
through reascnakle labiour costs pravidoed tha incentive. The hillion
doller taxtile imdustry and ibs demond F dyestuffa throw up o hogt of
new nondg ..o tha wny of omulsificr: , walting »ml digp rsing ogants

from indigenous manufectoro; 211 Lhese providod & spin of f For the
posticidos and othor tmdustrics, Uherover o small proportion of import
naed exists, appropriate frreian exchongn i made available for the

purpoao aa o policy support From Stoto »nd Contral Dovermments to halp

small scelo monufacture in the intarest of omplovmant growth,

27 Ffor historical reasons monufacture of orgenic chemicals s uxpanding

:
z
]
3
3
i

fastor than other chamical products, and thia in turn makes o hoavy
domend on sophiasticotnd ongincerinag supports. Over the yoors o nete-
work of design end faobrication hns becn built up in Indie, with locel
consultancy organisntions mlrusdy attrzcting large contracts locally
and turn koy proincts from cveraeas (this 1is an importont stretogy

in Indie's plans from axport narnings). A 24,000 tunne OMT Plant
with an annual output worth $ 20 million has just beon inougurated,

and motg than 70% of the cquipment was designed indigenously.,

28 Annexc 11 chowe come of o materinls being manufretured and
servicod loonlly by ongirvoring suppliers, most of whom are situated
in Calcutts and OGombay. In mony products there is mora then ono

manufactur .r which makens fnr compr'ition in thse intevant of oconomic

ﬂP101m0

29 Air vonditioning, and chilling plonts, builers, comprossoras,
aevaporntore, orinding mills, driors, host oxchongers, distillation
unite, bag-muking machincty, Filtrotion eguipnent, Lailor-mado
cestings, motors, pwitch-gunr, Lransformers, croling towers, are

some of thu itams rogulorly cuntractod by the chumical industry in

Indio to locel enginuering hnusuvs,
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30 Boath in tho chumicnl anrt soptdsticotod vroanour e Ficbd, purehe.
of technoleyy =nd koowehew frrm oueegong wes a0 Foaturo of  the 190t

and 1960's;  icenl ewnericnon plus AMD of v~ t has ey et thg
Indigenous P nowv=how ~pd fta reaificationg A slonifirenl meark on

tha industrinl I=ndecons 35 ¢ e abribution i wo by o bpoad aprctrum

of entruprencurs;  Jorqe onos with leeal or fnberte £ e PP lation,.
end madium secle cperctorr v lyineg oo aeif=help. bave widet Le the totn)
poerformance. Technolamcally the oSemi ol antustoy fn auterd Torking
and progmatically modere.  The omploven ni, oF Indicr scieatictg ond
tuchnicn) porseanel nutsido [ndie §a o trkar of iheir irntellectun)

adequacy,

31 Having built the aberve structara India Joss lunk she-d tu tekirg
a share in international commorcin living through offor nf sorvicas
to nthor countrics. Alroady Indie's chomical txports oxcoed $ S0

million and enginecring preducts § 175 nallion anpually,

- - e b - ofe

~ ©. A Reguma of the [ndisn Pesticida Tndiatry

32 Synthetic pesticides wero firat {ntrccuecd in India scon after th2

lest wear for control of iccust. Chlorinated hydrocucbonm primarily ueed

for this purposc were projected ‘nto egrisultur:. Tho first basic
menufectur starter with a 500 tor - no - apnum BHC tr shnfen? plent s
1952, Since than lndustry hes neco rapid poogoess in 4l veprcta, Lon,
basic manufacture, formiylation technology, rarlication technivuae, elc.
By 1972, fortytuo basic produets wore beting ¢ ortiictoned imeuqh 19
Production units. Opereting manufcctu:ires t1aeity tetr o 45,000
tonnes, and ancther 22,000 tonmas ‘s nioriad o~ procuciion,

The formuletion of the tachnicai q=»ry poetictdes. wonthes
indigenously munufoctured or imported, 1e ciworice oot through
147 units uwhich, potentially, could lackta un ~miua) eutpu. of
136,000 tonnes.




Annaxe 111 shows :
1 Progressive incraease in logal mzska of
technicol prodicta
2 Praducts now ie cegulor mnufocture

Licensed cunct tina apd 4T usilisntion

[

(prodirction)

4 Pragent poaition of Pesticides Irdustiry

33 (Prior to the introduction of Lhe "nrw stratagy" on food crops through
the cultivation of High Yielding Hybrld Verietiss of crops, Indien
agriculture wag traditional in patur> providing @ mere subaistonce for
the Farmer. The advent of High Yislding atrains hes chengad the

economic acene with increasinu cash flow with thc farmer. Tha use

of chemical inpute has, tterefore, goinnd momentum. To illustrats,
snaingt » Fertiliser use of 10 kg per hactarn in tha Third Five Yeer
Plan, the esversge rate for 1973/74 is put at 22 ky.

34 1t io known that some 250 peete and diseases of sconomic signi-
ficance effect the Indien agriculture; o loga of sbout 20% of yield
is ceused by insect pnats alome. An equn loss {s attributable to
weeds, vhile damage in storene is put nat 6/8%. Congidering the
dimengions of the country und its agricultural profile, pociats of
endamic pestilenc~ re wrll as frecuuni opidemics are & common

feature.)

35 Another facet of ithe industry which in o siqnificanco ie the
sarious imbmlonce in the outnu. of the various rategoriss of

pesticides as follous 1

Inseclicides 619,
Fungicides 35%
Herbicidas 1%
Rodenticides 17
Others "
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36 While the interest of the entrepreneurckip in Lhe more potentinl
area of insuocticides and fungicide:; was hitherto Justifiabln, there
is & growing reslisetion tiat o much laraer untapped polontisl 1ies
in the fields of weod wid nematode ¢ ontrel, Soveral marufacturing
propoeals are, therofors, under coneldaration and 1t iy Fair to
gssume that in the coming decedo this group of ~homiecals would
constitute tho primary rantrs of growth.  Thun, the nattern of
pesticides production/usage has elmost follownd on the same lines

8s in most of the davaloped countrine,

37 According to the Miniatry of Acriculture, Now Dolhi, tho
coverage for plant protecticn at the and of “he FiPth Plen
1978/79 wil) tave the Pollowing renkeup 1-

Seed Treetment 21.0 n bocterna
Rat Control 12.0 m hactaras
Weed Contral 4,5 m hgcteres

Intensive Treatment on

surface and soil pests 62.5 m hactorea

e ——

100.0 m hactares

3

A tesk force commissioned by the Government hus releted the sbave
target in ! srme of potentis) for praticides as follow :

1978/79

Llavs of Pesticides Quantity Valg§

zmts (rﬁ MI .
Insacticides 54,790 568.96
Fungicidee 14,920 111,40
Ueedicidas (including
growth rugulants) 5,650 156.42
Rodenticidos Jou 2.1
Fumigents _1,000 73.60

77,420 912,49 % 121 m.




- 14 0

38 Uhen dealing with vegt agriculturul potentials through chamicsls,
snegs cen ariee beocsuse of the m-ny verinbles encountered in @
developinc sconomy, fwo poeerib’litkira might be mentionad. Unlike
inductrial raw materied: Intented far o "ou points ¢ consumpoion,
1in?s of product devolopaant wnd rarkcting an pesticides run long
and deeo into thoe icunityside ch-oro uneillory suaparts, both
tuchnica) end commercinl, tre iopovtunlt  Also, pouticidac rasult
from praducts and no-pioduct~ of mrdn:n chemicnl procassen and
there =en Le compuieicns in cospect of supply ond ¢amnid fnr row
materials inciuding for urage othar then peoticidas. Tho noec fer
en integrated ulan s thus covinns, ohich ebavlc Yoo': to long term
trends and not mere chact tsem conaumpt’ on patierne. Thit cmtext
ceems to tmve weighod with ti~ Govarnment of Irdio when viswing
the policy of prectical seli-relisnze cven A the risk of
tolerstinng surplus cepacitins. India's criticel Jependence

on sgriculture hes influenced thie anproach, |

39 Eaujpment for pesticicel aoaligation

with the eveilsbility of rbout seven million tonnes ~f asteel
snnuelly. and with domestic snurcoc for non-ferrous metals like
sluminius, copper and zinc (and thoir nlloys) the Incdian e nineering
industry has sbundent capability to ruoc tho requjrements for
sgricultinn. Snrayere erd dueters orz in vegulos production vath in

the lsrge scale and maditm/en=l) scele sectors.

40 1t io eetimatod that the uotel nraduction "or snrayers und
dusters in the urqenircd tnits ell over incdiv is wosth $ 5 to
6 million ennuelly, sboui ‘0% o thio ie cxported. Quality
stenderds conform to epecificaticns leid down by the Indiar
Stendarcds Institution,
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41 The Heartlard «f the angineering irdustry 4s in Eastern Irdia
(Calcutte), and the Industry olso mokes usr <F plestics. [ndia
produces s out 110,07 trina- aenualy of thermoecot! {ng ot tharmoe
plastic rering, Uith obawut M0 plestic procesaing urits a1l

over India aduguata desinn nnl Fatrsration fuciliticy, 'ro offered
for any oauipnant simple ur camplay, anedo ny agriculturoe, However,
8 Fleet of helicarters for Aacrial sareying of colacted crops will

be requirnd for import in conmnction with the Fifth Plon tecrgete.

42 Tt would be pertinmant ta mentton harg that Indin onjoys
supremecy in packena devas)opment bacausr of the indignnous
aveilability not only of enainyaring sorvicec but also packaging
meteriels comprising cerd-buard, plnstice, tin-platn, aluminium,
etc. Suiteble packege davolopment services exists on the lines of
product developmant through collasboration of rpociolist companiea.
There iv also en Institute of Packaging,

43 Exports

Foreign Exchange, free, as well os from bilatersl arranjemontg
with diffnrant countries, lo baeing relesacd renulerly to meet the
import reguiremnts of pecticide manufecture. Ao in othor eress of
priority davelopment, it is oxpectsd from the !ndustry that it would
earn beck naxdimum “orclon dxchanra by uxpert of intermedists or
Finished goods, Thig hza bren accepter ng n legitimate long term
ob jectivae, oven thouvob thy total carniryes prosently ara a Praction

of what is clatmie in torma of import necds.

Annexo TV slown nxport porformonce ginco 1966/67, product
groups involved nnd lists of buying countries.
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44 Althounh axports have been meds to 37 ccuntrise, the performance
is potchy; the abseonce of a couherent pattorn is sttributed to stif?
glohal compatition becauiss of Lower Lnternationel prices for technicel
grade peatizider. This i¢ In line with Indian axparience in other
branches of the chemicnl industry. Hich prices from India are also
attributed to hioh freioht ctarges. The Confetence rated fraeight
structures are inimical to tha developirg countries s lest yeor's
discusaior at UNCTAD T(1 showsd. Irrsgularity of traffic end smsll
sizn of chipmenta to individual destinations, resulting from the very
nature of the siringatnd kusircce of fernd, militated egeinst India.
Despite #ll these foctors it is noted that Indonesie, Burma, Theiland,
Malasyeio, Sri Lanke, as woll as snme countries in Europe were
surcassfully cultivated by the Industry. Ae most of tha countries

in South Eaat Nsis do not yst menufacture besic pesticide chemicels,
their dependance on outside sources must continue. It ia hoped thaet
if Indie's plans fully mature in the coming feu yeers, the R&D effort
alreedy put in would also meke avnilable newver pesticides of likely

interost to Indin's neighbours.

45 A word sbout the presont supports from the Government of Indis to
oxporter s} cash asaistance of 15% on the f.o,b, valuse and import
replenishment facilities rangir up to 60% of the f.o.b. values go
some way to bridge the price gap vis-a-vis globsl competition.
Additionel1ly, the Govermment of Indie have just announced (Apr 73)
that supply of rew materiels by indigenous producors to exporters at
internati onal prices will bs trested es exporte for purposes of grant
of incentives. Thiz innovation should further improve cuotetions

from Indin,

46 Stenderds: Rigorous standerds are enforced via confommity to
strict specifications developed hy tha Indisn Stendards Inatitution
which is affiliated to international bodies. By and lerge thess
Standerds ere bmsed on British ned Americen prectice. Standard

specifications exist for formuletions oo well as technical products,

end new ones are addad from time to tima,
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47 Insacticida Bill Rocognicing the 1ikmly hazards rom indjagcrimi-

nete end cereless usage of produrts taxic tc humans and animoals,
Govarnment of Indi. Introducnd the Ingecticids PV, 4in Porliemsnt as
early as 1u6d4, Aftep toerovah discassion 1ty provisi .ne wera made
statutory through Insncticidn:. Act,  The rules set ocut the role of
Centrol and Stato GCovermmernt« For vegulating impnrt, sale and
inspection of Eagticidon. Rapeacts cf pronibition, licensing and
@ppeal against Covernment decisinne are provided for. Before
edopting the variocus provicilons active consultaticn wee sought

with the Pagticido Tndustry, making use of ewvperienco nlsewhere

in the world, Lo Avoid ndverse offarts on the overoll compeign for

vorract trestment and promotinmnl work for plent protection.

48 Ecolony: No seperate orgenisation exists st present for requler
essesumant and control of ecologice) © hezerds from pesticides,
Relimble date is not yat availeble on all aspects even from
international exparience. Preliminsry osteps heva, however, boen
taken by the Government thraugh axercises recently lsunched with s
Specialist Committes under the Planning Commiuaion, It {a hoped
thet this nucleus for atudy will develop into o broed-bssed review
of tha Chomical Industry {ncluding Pesticides. Meantime, the
egricultural {institutes in th.- country err alerted to the problem
and poesible future implications. It in conceded that relience

on other countries' expsrience would bo s gquiding fector.




CHAPTER J11
INTRA-REGIONAL COOPERATION IN S.E.ASIA.

- 8, Need for a Common Plan

49 With tho excaption, porhaps, of plsntation crop ureas there appeer
gome comron problems for ogriculture Ln Indie and South Eest Asie.

In ell the countrien mgriculties is primnrily rain-fed and uub ject

to fluctuation ir outpul betwesn the geod and bad years of monsoon.
Fragmented hcldinge end Yow procductivity ars fronuently encountereds
the agriculturel Infrastructurs for atorens and tranasport is far from
adequately devoloped. Alao, the pace of devolopment of capitsl
intensive end technolunically oricnted aoro-chemical industries
(fertilisers and peaticiden) is slow. Peet control progremmes are
thue limited in scope, with emphusis on curativs amd 'fire brigede’
measurps rether than on acvencod planning through prophylexis.

There is also a gap in post-harvest tochnology which leeds to
substential losses of crops. The rcletive pley of different

fectors would vary from country to country, but taking the overell
regional picturs, there eppears lack of adeguate dovolopment on

of fective crop busbandry. This must rotord economic progress

50 In view of the shored contax* ther: s room for » common plen for
South East Asin whers Indien tachnclony, raw material resources, and
sxperionce of about 20 yrers in the sphere of production, education,
sxtension Lorvices, distribution channals, stc might be harnessed to
develop & suitoble progremme for mutumi help.  However, srees of action
will have to be identified first throunh eppropriato investigations,

- b, Scope of a8 Techr.o-Cronomic survny

81 The follouing key fectors will br relovent in the seventies in
ralation tn any development programmee covering locel manufacture end

onsumption -

1 Although promotional effort by governments and civil

agenciaes, supported by quick communicetion media, hes
led to the establishment of pesticides in South East

Reim, the pece of progross hes varied from country to
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to country in the contaxt of the suppoarts for indigencus
menufacture, deployment of Fereion exchance rasources

end the avellebility »° tha rquiaite infrast ucturo,

Usy of pesticides is n-v u.in to madinine wi.  comparable
roles in diegnosis, provention, troeitront and control,
Competing products nelactiva-vn-'road opactrum - toxicity

and residuel efferte ~re ccrnon faaturng,

The diegnoain of disrases ar ireatmont of crops ere not
ends by fhemselvrs, and vnrkabln onawars, dopend on
aveilability of crop technica) servicn and formulation
as mar the points of wnpurption es possible, Long
distance servicing handicops application of now
technology.

The chamical industry, ecpec.ally in reletion to
petrochemical technology, i unrnlanting in ite
growth, and new producte from centinuous research
will be availeble, ond soma of thesn must have
potentiel for roplecing today's “nown pesticides,
thus adding to the comploxity,

Fear of product obsoclescencn anc the uncertainty on
edequete roturne from this capital inteneive industry,
through mpplication of nauw t-=hnulony dn 8 snell cone

sumption eree, has of ten irhibitad new entreprensurship.

Apart from the ragources o technolcogy end know-how,
trained manpuwer 'cultiveted' in mova than one diccipline

would ba as béacntial requirnmant to prouwotn tha use of

pesticidus.
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52 As & first step towards cooperation in 5,€.Asin, 8 techno-
aconomic survey sesms necessory to chart out the present status and

future prospocts for pesticide industries in the region.,

53 The thrust of tho survey will ve on products - insecticides,
fungicides, weedicidea, Fumigants and redenticides - with emphesis

on depth examimation of thn situstion ogeinst the background o the
last 10 yesr's expsrienca, with a visw to assessing tha potential

for 8 definitive role esch ountry in 5.Z. Asia cen perform through
{ts own knowledge ond expertise covuring manufactura, merketing (in -
cluding product davilopmeat) and post celce service, etc. The
primery objective will be to @

1 build deteiled country profilos

2 suggest @ Freme for multinationel effort

3  determine the roles of sny centralisad services
amd intornetional egencios like U.N.bodies eto.

84 Aseuming this approach is ot.repted, some suggestions sre mede
undsr the 3 heads. concerning the type of information thst would be
needed to prepare a regionsl inventory of dste.

- c. Country Profilee

1 Guvernment policy concern.ng promotion of a¢:iculture - the
role of incentives/benefits of fured for individuel srees of
sgricultursl end .ndustrial production.

2 Price trends.

3 Pattarns o current onsumption: Droduct/Areaa/Crupelpaatl3
pant trrads and futurw projeccicna allowing for product
displacement and cubatitution,

4 Pattern of imports/exports; aquulity of import channels
and their value for salas promotion, merint research end
commercial RAD. Duties/tariffs.




§ Locel menuPacturn irid Futuro riora s

Technical grade prsticides
Formi.lationa

Tedigenoua snorces of chomicel
row metovlals, oouipmant snd
nea-bow,

Ancillarios - Fi)lers, s praying/
dusting eppretur,
6 Neturs and quelity of eorviens offgrod by local manufactureras
= product dnvelopasnt, post solen, nlubal usage informetion,
marketing notwark.

7 Availebility of institutional supports -~ agricultural
resserch centres, universities, deta collection, extension
work,

8 Personnel aveilability . product/crop menageris) sxperisnce,
treining end development progremmes,

9 Migcellaneous ¢

Standardisation

Geogrephical location of inputs
Transportation and freight costs
Adequacy of finance/credit

Environmontal/scolngicel developments
end their {mpect,

Experience on toxicity and harmful risidues.

- d. Mylti-nstionnl offort

(e) identify arems ror priority motion in relationto viswsed
potentiele on an intra-regional basis.

(b) 1ink of nne country/'s strong pnints with the tachnologicel/
commarcial qopns in the others., To ed judge feesibility of
product demorcetion in each country teking into account
individuel gtrong points, {.e. availsbility of local
inpute, equipment, manpowar etc.
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(¢) the neture and quality of intor-country collaboration
fassible for menufacturing and/or trading ; sharinn of

technolcgy, foint venturas with shared investments.

(d) infiuence of mconomy of seise 3 resulling l.uer coats

with a large marketiny notwork,

- 8, Caontroliend Services

(a) organisation ~ n centrel date bank to act as a8 clearing
house for fendback of information to countries - datarmine

its remit, location and nrgnninsationel layout.
(b) exchange of information - product ressarch and development
(c) exchange pronrammes for troininn and developrent.

(d) outline steps to bridge the technology nops via @
specielint call (which would irvestigate sources of
new tachnology, ond nlso embrace other relevent
functions, e.d. prucess and patent eveluation, market
research innluding product substitution, cost benefit

onalysos, tret marketing etc).

(a) Rola of U.N.Orqonisation, i.e. UNIDO, UNDP, etc for
(e) to (d) =above.

55 The licte rould no doubt be sunplementad on a numoer of points, The
putline throws up for discucsion @ few important wspectc of e desired
study. The governing consideration will be intra-reqgional conperation
in S.E.Asie in the pesticides azna of rgricultural inputs, to establish
the possibility of jnint interests through planred pooling of
tochnologicol ond commereinl sasources on mapufacture, marketing,
resnarch, technical training und reluted services, to the overall

sdvantege of the coricultural eccnomy of Lhe region.




CHAPTER IV

ONCLUSION:

5 1In the World today reyionaiiem (s hacoming fastifunable, making

most of the opportunities om 8 supranctional besie {8 now ae popular
with the internstional community as wns the oporotion of & multinational
bueiness corporation although the latter weg aometimas mal {gnad,
Developing nstions ere now expected to toke a leéd “hemsolves on their
sconomic plunning and setting their own goalg and pricrities, Alsc World
Benk'es policy in this respect is clear snd farsighted, An importent
objective now acceptad unraservedly is the optimisation of ecerce
resources including deployment of technology-intensive messurss which
heve pertioculsr raslevance in egriculture and its infrastructurel
supports.

57 Countrise in the 5.f.Asien region heve common problems releting
to sgriculturel productivity although the relstive impact of leck
of different inputs - fertilisers, pesticides, trained menpower,
veries from country to country., Neverthelass high depandence on
sgriculture for & large percentege of population in S.C.Asie is @
shared feature, with a common rationality of better expectetion.

58 Pesticides sre one of the many links in the agricultural chain,
vhere & number of Pactors act upon each other. fertilizers, pesticides,
irrigetion, optimel use of new strains of greine cradit, prics stability,
trengportetion, preservation of food, belencing of good egainet bad
harvesting sessons, ero all components of the system. Experience heg
shown thet the  maximum potential ir roslised if the entire schame
works as ®n integreted mechine. Thie makes the tusk of e planner
diffPicult indeed.

59 Most countries in S.C.Aasis are largely dspendent on imports of
technicel pesticides and indigenisetion cells for outsids
technology which has its own problems of costs and obsolrscence.
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In these circumatancas It seems loutral te project somn phase of
courtship and collaboration within ha region o help onn another

with availahle tochnolcoy/know-heow to create okilly and icbs and at
the seme - me lo provide btack up for promction of neo {rdustry, 1t
appears that any developing notior cultivaeling an {ilunstion AF "ooing
it slone" is looking for disappointment, a5 the Japanese sow shnaed

in thelr wisdom. 1f an {ngulwer epprosch is refected as not suited

to tocey's reolity, & regional epprouch ofers = workable alternative.
To etress regionelism is nut to underectinate the valua of global
technology (and know-hoy including its commorciel attributes)

daveloped at considerable coci.

60 Tranefar of technology i. 8 ticklish affeir und the relevance

of emch technology-luw, intermadiete or high, is constantly shifting.
Pesticide technolony is a good axample of this wher: sefer and surer
products are damanded continuously. 1t is thereforn gond house-
keaping to ecnnomise on developmaent budqetn wherever feasible and
1nok to one's neighbours For help, if waileble. This could be done
through busiress-liks methnds such as bilaterel arrangements in tha
fremeswork of some agraeed international norms. This howaver can only
follow a deliberative planning through constructior and an2lysis of
possible future contingencies. A1) this will require new homework

with an aye on the regiuvnnl context,

61 A new detailed tachno-economic study, therafore, seems desirable,
preferably undor the asgis of come {ntornationel agancy such as UNIDO
to aveid any psychological overtonit of potern8lism or profit. An
intra-regionsl devaelopment programmn through intzoration of individual
countries' tachnological and cultural "cepdtol” will be well in line

with the objectivas of uUnitod Nmations,

62 An attompt hes baen made in this paper to provide a profile of
the Indian aituation in important agnets of pesticide usaje, local

menufacture anc development., The cresont cepnability end future

growth 1s indicated egainst the backyround of devalopments in tha

]
«M.aaad
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chemicel industry gmnerallv. All this soams promising potentiol for
India to help S.E.Asia. To the disgcerning, gape will be vigible. It
will bs for competent workers to investigote these and relete tham to
the measures for tomorrow - memsur.a that will give t.e countries in

the region greater economie thrust and drivs throuagh better
sgricultures.
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ANNEXE I

PESTICIDIS - INDIAN BASES OF CHEMIGAL RAW NMATERIALS

FRODUCY
BHC

0oT

Chogphamidon

oovr

Copper Sulfate

Copper Oxychloride

Nickaol Chlorida

2 ’ Q-D-ﬂcid

Rluminium Nhoaphide

2inc Phosphicdo

Thirom

~)

MATH R 7'M MATFRIALS.,

Conzene
Chlorine
Chloral

Chlorchonzone

Nichloromcrtamido

Ehlcral

Coppor
sulfuric Acid

Coppur
Hydrochluric ncid

Nickel residucs
Hydr~chlrric acid

2, 4=Lichlero phencl

Mnnochleoroncotic acid

fluminium

Fhasphnrous Red

2ing Cowdor

Red Mhesphorous

Carhon Disulfideo

Dimuthyi Amine (Forecast
far minuf~cture)

Snd Hydrexide
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e

i

Thiocarbemeto

Toxapheno

fhorate

Phanthoate

Tetradifon

Oicofol

Carbhemote

- 27 -
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Anpaxe 1 contd

MAIN RAMI IMATERINLS

Carten Diculfide

Dimethyl ‘min: (frrecost
For manu® ot n)

7inc Chlorido

Sut Hydraxido

Carbon digulfide

Cthylene diomine (Porocast
for menuf acturae)

Zinc Chlaride
Snd Hydroxidn

Camphono
Chlorine

Fhosphorous Foentesulfide
Fthenol
Formaldehydo

Ethmnol
Mothanol
Phog Tontesulfide

2,4,5=Trichlorn Phanyl

Chlorobenzone

DoT
Chlorine
Sulfuric acid

Para Tulucno sulfonic acid

Nophthol
Mothylaminn (forecast
for manufucture)

Phosaoong
mic
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21

22

23

24
25
26

28

PRODUCTY

Carbafuran

Endoaulfan

laragunt

furadan

£ Parathion
% Parathion
Dimathonto

fenitrothion

Malathion

Sources
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Fiald Survey

Annaxe 1 contd.

MATN RAW MATERIALS

mic

Thionyl Chloride

Soriium Cyanido (ferocest
for manufacture)

pyridine
fMathyl Chloride

Matbyl Iasccynnato
Chlorofurm

Pethyl elcohol

Sodium Methoxide
Phosphorus Trichloridae
rhosphorus Trichloride

NMhosphorus Fantasulphide

Phosphorus Trichloride
Phosphorus Fentasulphido

Fhosphorus lentesulphide
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LOCAL ENGINEERING MATERIALS. ANNEXE 14

Airconditionings Refrracrotion:g Ventilolon Plapts:  Aluminium:

Anticorrrainn maturinle; fApodising:  Sgtrctavigs  Mhrociuess

Roilers (Industrial) & Poiler Mountingn: fAright Darg & Shaftings
(Spucinal Stouls): Balts & Fostoers:  Bosring: - f=31, Rellar:
Nuedle: Bog Filling Machines:  Fooding Machines:  Brading Motordinlsgs
Building Mf\trarinlz;: Dottarinn:  Battery chrrgess  Hactiflera:

Ralancing Machings:

Castinmgs - Cnst Iron: Cemprossore:  Contrifuges:  Conling Towers:
Calculating & Adding machincst Chadne:  (Rellor, RBush ote):
Spruckets: Contoinerst Ceatings - Nup-Forrous: Castings - Aluminiums’

Counters: Chain Pulloy/Crannes

Expnndod Matolr  Flectronic aquipments  Extruders (Thormo-Plastic):
Eloctric Motors: Elnctric Fanst Electrical Gonds - Light Clectricsl
Goodst Flectrical Lamps: Fluorescent Tubes® Flectrien) Testing &
Mensuring Instrumants: Floetrical Accesscrios (Cobles: Wires &
Conductoret Cable Accansorine® Carbon Brushnos  Contrel Switchese
Curront Tronsformer: N .C.S.K.Conductors: D,F.R.Igclotor: Push Buttons
Flameproof light fittings: Gonernting sots: Goyser:  Elac.hoating
clemuntst Lighting Arrestors: Polos: Plamy Lamps® Roleys & Contectorss
Rectifiors:s Dust/Vapror-proot fiftings: Ru-winding of motores
Switchgrmr: Startornt Uivrna: Tronafermeras Yol taga stobilizor:

Veltage Regulrteret Blectriecod Instellations)

Filters: Fibre Glnas Jobus Tlangoss Fork LEFE Trucekas Fire fithting

oquipments Forninngs: Furnaces-Tndustrinle

Grindera Nulverisors: Coneora) Fobricetoras Gunl.fFebricetors for CLLTTL

Vnasels: Gnor Industryt Glags:
Hoaust Hrrdunre & Tunorsl Trodeps:s

Tnaulntion moterirls (Flec & Mech)s Insulatian Contractor: Inatrumentss
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Anngxe 11 contd

Jointing & Packing:
Liftet Load-1inpd Vessolst Lnad Pruductatd Loborrtory cquipmant:

Mechanical Mandling/Lifting eguipment: Multimatorst Metoallizings
Non-gparking tovols!?

011 Sualet 041 Burning [quipmont: OFflce aauipment:

Pumpes Prutective (snfety) apolicnces: Proumatic cylinders: P.V.C.
Pinca & Fittings/Plastics F.T.F.E Products: [ilings

Rofrectories: Rubboer 1ining: Roll Cherts for Inatrumentss

Rotematorss

spring: Structural Stewl Feb & Erectiont Steol doors & Windows?
Steol Cestings: Slotted Angle! Stuel Plpes & Fittinga:

Tubular Structuroot

Valves - Ammonia: Valves - Nir: Velves - Butterfly: Valves - Chackt
Valves - Diephrngm: Vrlves - glosslinod: Valves - Gmte: VUnlves -
Globe: Valves ~ Load:s Valvea - Naodleos Valvos - non-roturns
Valves - Refluxs Valvas - Raducing® Valves - cafoty: Variable Specd
Drive: Veasel & Cquipmant febricetiond

Wngon Triplors: Water Bath: Water Moterst Water Cooler: Weighing
Machinus: Weter & Stoem Fitiinos: Wator Troatment Flants

Unlding Accessorios.

source: Field Survey




1 Progressive increage in locul makn
of technicel products

Yrar . ~No_of Prodycts
1955 a
1958 5
1961 . 9
1964 13
1967 19
1970 39
1972 42

2 Products now 1n. regular menyf acture
inascticides:

Aluminium Dhoephide
BKC

Citicide

oDT

Dimethoate

EDCT Mixture
tthyleno dibromide
Fenitrothion

Lime sulphur
Phosphemidon

Eupaigidaps

Aurgofungin

Berium polyculphide
Copper oiychloride
Cuprouvs oxide

Ferbum
Nickoal chloride

Bedapticides:

Coumofuryl
Warfarin

Zine phusphide

Malethion
Matasyetox

Msthyl bromide
Nicotine sulphote
Parothion (ethyl)
perathion (methyl)
Fyraothrum Extract
Texaphane

Lindem
Thenity

Orneno morcurials
Sulphur colloidal
Sulphur wnttable
Streptocyrline

Thirom Zinab
7innb with mangoneae
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Annexe I'T contd
2ollusolicide:
Meteldehyde
Neeatocide
Rethem Sodium
Yachigides'

Awmonium Sulfemete, 2,4<D, 2,4,5-T

3 Licenssd ceoecities end their utilisetion (produgtion)
I — A

19€0 9108 7442
1961 18721 8984
1962 19939 8591
1963 26080 9573 -
1964 26660 10863
1968 35141 12670
1966 37900 14137
1967 51128 16368
1968 53033 16078
1969 63014 18647

190 59914 26000
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Bnnexe 111 contd

4. ERLGENT FDSITTON OF 1eSrieynrs INDUSTRY
s _oN 31-12-1072

O G WA = = m s

51 Nomg 19775 Coprgity Copacity Capreity  Produc-
No. sumand  liconsed instelled under con- tion
eiderntion 1971
i1 _issund
1 2 3 4 5 ) 7
BHC 52,0010 28,900 25,900 0,640 15,429
DoOT 15,000 4,200 4,200 - 4,116
Aldrin/Dioldrin/
Chlordeng/
Heptachlor 1,000 - - - -
4 Endrin 1,500 - - - -
5 Carbary) 3,000 2,000 - 5,000 -
6 Endosul fan 750 - - 3,600 -
7 Toxaphano 1,000 250 250 1,000 -
8 Malathion 3,500 2,300 1,700 4,000 819
9 P-rothien 3,200 | 500 602
10 M Systox . : 1,200 1,200 - 46
1" Fonitrothion 2,000 | 500 43
12 Dimethorty . 220 2 - 1688
13 Phoaphamidun * 636 636 - -
14 bovr. 3o 27 276 - -
15 Phorn te/Formathing/
Oisyston/Thicmetin/
Quinzlphon, Mopg.
erotophos 5,000 - - 500 -
6 Al Mhosphide 400 A50 250 330 178
17 m8/cog 300 968 608 - 72
1A Morceido/Tadion 400 - - - -
19 Coppar oxyehlorig: 2,200 2,264 2,284 - 865
20 Nickel chlorid: 400 150 150 - 46




22
23
24
25

27

21

Thior 1rhamatos

. Dithiocarbamatos

Dicofol
Organomgreurialae
Weedicidue
Nematocides
Rodenticides

10,000
1,200
500

6,000
500
700

850

111
2,485

350

3,700
850

1,860

350

Sources Posticidoes Ressocintion of Indie.

- 1,120
- | 24
- 12
,940 350
- 195
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ANNEXE TV

EXPORTS OF FESTILIDES FROM [NDY 2,

(1) PeRFoRmANCE

Yoar

1966/67
196'7/68
1968/69
1969/70
1970/71
1971/72
1972/73 (Ja

(11) PRODUCT GROUPS

BHC

Calcium Cynnide
Copper Oxychlory
ODT preparaticng

14,6
50}
0.1
47,9
3.5
2.5
n) 16.3
Fumignnta
Fungicidog
de Herbicidos
Tnsocticides
Dhcsphidoe, zine

and nthers,

(i11) BUYTNG COUNTRIES

Afghanigten
Behrotin Ielend
Belgium

Burme
Cembodin
Czachosl ovakin
Ethiopia
Gorman F Rup
Hongkong
Indonegina

Sources

Irng

Itoly

Kenya
Kuwni¢
Malawi
Malnysin
Muscat
Nopal
Nuther Jendsg
NMguria

Philippines
Qntor

S Yomen p Ror
Saudi Arabin
Soyche]lleg
Simeporo

Sri Lonka
Sudun

Surinon
Swedan

$ 000

195

66
120
637
420
127
217

Rodonticidos, including
subatitutud ethyl hydroxy
noumarin

Sulphur proporations
Weodicides
Zinob

Tanzania Rep
Thailapd
Ygendn

United Kirgdom
U.5.5.R,
Yugoslavin

Bende Chemicols Export Promntinn
Council, Bombaoy,









