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(iv)    SIA I-iíEIOliTü LliŒ-I INüi: 

destination ¡JLapc 
u  h   i,   ti 

ÎTSV 

.1OOC h-.. WOO J £2. 

han ¿o o'a • eiioi'wl  oar'jo 
rate 

•:... i o 

fV:..'i- ':- .^.rdou 
r' eiiii'jal 
Xncecticides 
lUlZaTuOUC 

30.55 
40.75 

- - 

Singapore non-hazardous 

hazardous;; 

27.05 

59-75 

Insecticides 
packed in drum 
cases 

2C.35 
3/ 

Djakarta non-hazardoun 

hazardous 
33.15 

65.85 

-•    do 43.60 

Pt. Kelanff Singapore rate 
applies -    do    - 20.35 

Bangkok non-iiazardouG 
hazardous 

36.45 
òV;.OU 

goneral car^o 39.70 

Hongkong non-hazcrdous 
hazardous 

v.15 perioral cargo 
hazardous 

32.30 
48.00 

Manila                   cenerai car,<30 
rate 

(special rater¡  for 
others on applic- 
ation) 

49.50 
per 700 kg. 

general cargo 49.45 
( aurcliarfje 
for 
hazardous 
products) 

Cclonbc rates      o n     appi i c a t i  0 n 
Phnom Penh hazardous             59.75 

per 1000 kg. 
general cargo 43.9O 

per 1000 kg 
plus 
transshipment 
charges 
ex Singapore 



¡iotc 

(1;      Technical  po-ticir o:,,  diluents and fmv.ulationt: ¿re 

o£i'r.r*d b,y ..¡unufaoture.T'.j  fro,.; around Calcutta    fA 

Bombay, 

(2)       Sailings are mere  freon,, nt  iro:,i Bombay,   tata 'C/'j 

opportunities   iontiily, but prior notice is 

required  in view Iï' Bombay bein¿  an intermediate 

port between the i-<---tsian Gulf and the Far ;j«ct ; 

riiinimurri two sailings offered tiiontnly fron Calcutta, 

v3)      BecauBo  of ta« absence oí  lor ¿re reblar business 

some ad-iiocisi.i in practised in 4 orr.s of freight 

structures, but  special ratos can be negotiated. 

Sources        Sinclair Freight and uiiartering Consultants 

Private Limited 

VJollesley House, 7, Wellesley Placo, 

Calcutta •• 1, 
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PïWtZ.r. >"LÜ. SUPPLY 

uìlfli;      V 

Indi. .Htß rich dcno.it..   (m ,iaj^than,  ^i^ ,Jid  i¿. ,.CBlern 

Indi.)  and separate a^.litioa ^  oiTom.l  .uit^bio ior -eoticidcB, 

cosmética,   Pant£,  rubber  lJ<l?cr,  textiles cnJ  eor^i,.'. 

Pnce« v,,ry „ita colour ..nd merfi  (200 io jOO or oven ,mr-) 
current (lay 1973) Wo.    Äifi(te   in ^  ra;_ ^    ,,, ^   ^ 

por,,,   loawitl.   "reifte to South r;,nt .^ian porc,  ouotod at   A'j 

to ::,,22 per,.,   to*   from Calcutta and Uonbüy. 

Bospolcc business is undortaJtûn to suit oust orner opacification. 

lypical^ Analysis 

• • • • • 62,33 , 

Me 0 « • » • • 30.6Ü , 

!'e203 • •. « • 0.6S , 

A 1 r « • * * • 1.70 

Loss or. ignition 4,5    . 

35 

Year   Rs. l^cu 

1966/69 

1969/70 

1970/71 

27 

33 

360 

373 

426 
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boti ht by. Australia,  lulpiu:;';,   C ./'lor., f;    .bodla.   ì)e'.viark, 

Franco,  •••est Oormaiiy,  ìlorr^on^,  fi* il inpinos, 

oia;;a>cr^,   Sweden,  'Tuj.ilu.iid,  I'..,.,  Yui.cluvia, 

uiià  20 oil-er count ri--.ti. 

Source: ìrnkeuox Inaia Li.nited. 

export  Departmont 

34 C')iowrin,";hee 

Calcutta -• 70C^1g. 
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Al.áiiXi Vî 

I:;MA'C   FIFTH  PUü - 

(1 )    CyopvrtLee Area t£ be Treat ed : 

S. JU5. ü 

Wheat 
Paddy 

Millets 
Pulse» 
Cotton 
Jut o 
Potato 
Oil seeds 
uugaroane 
ToKicoo 
Other Crcps,  including 

Fruit and Plantation 
crops/vegetables 

Areajlnja^ U«etar©o 

11,00 
46.00 

1.7Ü 
13.25 
1.10 

10,25 
1.15 
0,65 
3.20 
6.1;? 
0.90 

2.60 

100»00 
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(ii) Estimated iJeinand for Important Products: 

U) insecticides: 

'00 tonnes 

BHC 
DUT 

Aldrin/lIoptachlor/Dieldrin 
Endo sul fan 
Texapiicne 
Carbaryl 
Malati à on 
Parathion (ethyl and metili) 
Dimethoate 
Phoophomirtorn 
îîonocretop.'îco 
Phorate 
lìisc'ellaneouo 
Neu Products 

260 
50 

5 
10 
12 
85 
35 
30 

5 
6 
5 
5 

20 
12 

540 

(b)     £wn¿,i£i.dii£! 

Copper oxychloride 
Thiocarbamates 

(Zineb, Maneb etc.) 
Dithiocarbarnatcs 

(Thiram,  Ziram,   etc) 
Coppe - sulphate 
Sulphur wettabie 
Sulphur dust 
Others 

50 

6 
35 
10 
35 

7 

149 

• • * * contd» 
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• • 

(e) Keedicid.es; 

2,4-D and 2,4,5-T group 
Pararjuat 
Dalapon [ ' 
Tri al lato/Mac hi or/ 

Butachlor/propacblor .. 
MSKA/DSLìA 
Nitrofen    (ï k)  etc. 
Others and 

miscellaneous new 
herbicides 

(d) Rodent icides; 

Zinc phosphido/'Jarfarin/ 
Coumafuryl/Cynodust    ., 

(e) Pumjfyuvts: 

Al, phosphide 
MB/EBB/etc. 

.'00 tonnes 

10 
5 
C 

o 

0 
5 

12 

56 

10 

18 

Grand 
Total 77400 tonnes 

See parapaph 37. 
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CHAPTER  I. 

INTRODUCTION 

1       »wiorniB'ition   or   agricul tur»  hae  horn rwcoivlnp attention From all 

dovelnplng countries,   and  Irnin   -h.uq.j  with  thorn th*  hm.ic  problems  of 

providing Hconomlc    mrí  noci al dynamic   to increto  incorno,   mrnloympnt 

and earner opportunity.     Th* •„ y, fiorimi] turai   ctrataçiy,   roci.sasd on 

improved furm  tuchnolony  nnd mon8--jrn.?nl  t^ mobolv-.o rppourci.n  in 

rulation to ihi; psychological,   UíchnicJl,  rtrntoqic *nd  Wfjanisutional 

needs,  hug bocona  «   rinclnrad poliry  nf all  novornnumt-;  in  South taat 

Asia. 

2       The nrîu/ thlnHnq   has  nr. doubt  bevi hulpnd by  the  nxparinnrn  of 

Japan,  Amorica and  turopn durino   th« inni ?5 yPorfi whnro qui tu 8 larrje 

element of thrir qrowth VOL contributed by aririrtjltiirH  through support 

qivon  to it by  thp   rapid UPR of  nrw trarhnolwjy  that  lod tn commercial 

farms producing larqo outputs.     In vi ou of  t.hif; historical   oxperiancH 

of others, it is no   longnr disputnd  that a.-jri culturo must absorb cortoin 

essential f»aturoa   of  industry if   th«  full bwiofit« of  tht   our rani 

philosophy ,j.-tì   to b«   nbtnlnodj     in  cthnr  wurdr.,   rjom-,  application of 

systems  in ploci; uf   on ad-hoc; -lppre^ch  har  bncomo vital. 

3       There is no qain«,oyJnn   thnt   thp undr-r-dm/ulopcd   eountrim of 

South Ear.t Asia *rt>   thrown bac*   l*rrjaly  on *h,ir  »mn tonourens, and 

in thnir drivu for   r>coi:«nir dnvulnpmf r,t   they ;irn handicapped  in thi» 

»ay of   ttchnology;     bainq  lern cmnprn,   thoy .-ileo missed  the 

opportunity  i.n nstnbllsh markets   curnidi: t..ich national   Stíito.     In 

thw modorn flgr- accumulated  scientific ind  l.ochnicul kno»Jc»dQP lo a 

procloua rw» mutnrii«!,   and  frush rsocarch time: find ror.ourer  concimimi. 
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The developing countries rnurt utilise.  TTI oxirtinn. k*n;"iiuludi)fl,  but be 

prepared to uiork out individual  r-pfcific  tor.hniquor  to suit ene's 

valuer, and «etimi   condì ti nns. 

4 An essential  realisation it,  that   I-ho adoption of modem 

agricultural prácticos must b<<  r.;letnd  to oconom'lc ennts/bonnfit 

functions linked with the use* or   :- 

Pesticides 
Improved Sends 
F erti liners 
Irrigation 
Farm nquipment. 

5 Pesticide!! ore  thus etn important   component  of  eny campaign for 

bettar agricultural productivity, nnd thesn aro derived from modern 

chemical industries  i.e.  thrt inorganic and potro-chemical sources. 

The rile of thn chemical  industry  in a particular   loen ti on is,  there- 

fore,  relèvent for promotion of mudnrn agriculture. 

6 The availability  of pesticides  han some relationship with the pace 

of progrese In the manufacture of dye?«;, rubber chemicals, plasties, 

paints, resins,  utc.    The arowth of pesticide manufacture can thus be 

co-terminus with the other r.ophieticfited product araos of modern 

chemical manufacturo. 

7 India has gained considerable experience in areas of  technology 

and commerce during  thr? laet twenty yenrr:.    Tho ohjoct of this paper 

lo to indicete the various clemente of growth of tho pesticide 

industry in India,  end to suggest an approach nn cooperation between 

Indie end other countries in South Test Asia with a view to a pooling 

of resources. 

i 
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CHAPTER  II 

THE  INDIAN PRQritf: 

-  n.     P t-n t J ci dr. ^nnrij n^n^^jjjj j, H^ 

8      Broad f0nturüa  of  Jndier, Apiculture   in rotation  to pasticidal   u9r 

ere llnkod to  ih, prrif1rt,6r,  of   cult,; v,,, lJr, nF ,h,; fertlliaor PFj8noni|lvo 

High Vielen  „nrlü,lf,. oP  nropg>     H   ifif   hm^¡ri   nocns^y  lo traeo 

certain hi5toricnl .jvr.ritn. 

9       Although pesticide, hnvo been in U8„  Por ov*r ?5 yoors,   Indl0 optad 

fnr  the re« siretony  for  «Sculture, boer.-o on ncionM  end  technology 

•ight or  ton y„Br8 ago.    ThP full  5Cope nf  tno mw wthodolooy ÜOCñmo 

visible  only recently.     Unwonted drought conditions  from 1965/6? 

impeded  tho fun   ur,n of techno!onici  input.,,   inolino pesticides,   but. 

th«nkB  to the footwork  during subsequent  yocrs,   Lho harmful  impact  of 

tho draught in  197? .„0 eubetentinlly minimised,   thus  re-infornine, 

indi,«, faith m th«, unrliur  obJ.ct.iv« of  prosperity  through tho 
•Green Revolution'. 

10    The no« strategy covered  High yielding Voriotie. of wheat,  rice, 

«aize,  etc, .lth incr„8lwd application of  fertiliser*  and ootticidoo. 

Also,  Craeh agricultural programo*  »oru  leunched  nn food,  e9 «ell «e 

co.h crops lik0  cotton,  oil BB0d8  ,md pnddy.    fln  t,|lo incroQSQd 

consumption of  pesticides fro.  „ ,0nc   tonn,,  in  1963/6.   to 30,000 tonno* 

in  1971/72, expressed e«>  tochnicnl  grad-js. 

11    Whereas the  total  output of crape  h:ir   ,ncr0(,5pi| slanlflcoritlyf   th# 

loes  of  output becnuse  „r rant, ,nd ,iic„nc,o he*  ul: a increased,  «,1th 

the  no* High Yinldino  Woriotiee „hoeing grofltor proneneoe  to poet 

•ttaok.     Also „ chanot,  in the  relativo incidence of post«  i, noticele 
in  thet relatively unknown paolfi oro  nPW pOBjng 0 prnblew ln ^ ^ 

protection of crops. 



12 Tho largor  uso  of  forti lisnrs   hns Imd .inothnr  connotation in that 

uiciud control   has already rissumi.d  ¡i much qn.'stcr  impar tnnce. 

13 The  Indian uxporionco h<>s  thus  confirmad thn absorptions alsctuhore 

that gruater use of  f crt.1 lir.ura  con l<:iid t» r>. t'uruUmr.ntrl   ahift  in 

probloma in rognrd  to  tin; dornend  and mnr'ojt for  pesticides which ore 

no longor confinari to a fixed pattern of «ctinn «inJ  behaviour. 

Furtbormoro,   with tho pnr.soo^  of   time thnro mill   bo   nncd for possibly 

notuer types vf motürialß with their  awn 'ipnctrum of npplicntion and 

optimal  benefit,  immediato or potential. 

14 Indie's Fifth Plan is now ¡m  tho ;>nvi] and orwiaagee  lnrge uxparwion 

of cotton,  suqorcono, oil scodo nnd pulcra, in addition to improvement 

in productivity of foodcrops  i.e.   luhoat, rico, trnizn and milloto. 

15 A larger areti with omphagir, on noroatjo undor dry  farming is nlto 

forecast.    Evon iwith a lou» fertiliser usano conséquent to absence 

of large irrigation oourcos,  eulactod posticidos hnvo boon found to 

havo a porcoptiblu role? in tho output from a large crmplnmont of 

cultivatebla  landa (60JÉ of the totnl arablu nroc). 

16 As fer a3 paaticidus *rc  enncornod, theraforu,  Indin has accepted 

hopefully a situation wherr thi? uxtonoiomf tho proaont rooagurna and 

projoctiona of   tho nom steps have  norusnitutori n fixation of a high 

enough target of a totnl coneumption of 77000 tonnoa in 1978/79. 

Theao «rill comprise » 

inacetì cides 

fungicidec 

tan od i eidos 

fumigante 

diainfoctants 



T 

17    It  lu also proiectFri  th.:+, njnnt Dmf .rfi„„ , < n i -i".Jb protection »s-i J.2   covor  not only 
pest control  but   ?ir,o si-'d t-,nVmi t .     , -"•'-1   ^n-nmrnt,   ,„ct.u1   rnr.t.rol  i-nd f^r •  aqricuU.rr.il 

J '"   1t0  '",1^^ hTt.-.ron  hy  tho „nd ,r   the Fifth Ptun 
1978/79 (4b millit ï hPcti;ms anhing,  by  m71/>\       -lfl • 

doubt ambitious  but.  nunr,;(i„rilK,   H„    .,,.,,., ,^,   ,.,,.   ,     , 

must BUbacirv»   thnnc   mnp-.r  r,.,,n.,n *   , 

and no., 0111  bo nn  lmportent rrprrt  : .   U)r; ppri|)rpfiimc?j! 

ie  To B8-1.t thc pBetteldD lnd|iatry to i;rwni toirardo ita ^ 

direct help i3 randera, by th„ WIJPoril|  ,rvJ u„, ^^^ „^ ^ ,_ 

(i)    avoilobility (,f infr-H-tru-tn--i   «„ ti 

dwolopmonl nnri «dvira or,  anricultural   applications.   ' 

This service is available  from  1? contrai  roooartP and 

commodity stations, an u-«ll n,  state Dc^rtm.nt, of 

Agriculture mnnnod by tochnwrata quelifind in 

agriculture end alatori disciplina-,.-» 

(")    a Policy acceptance of tho  n,od  for continued import of 

nw» technical wtoriala and   constant dinloQUos ,uith 

PMticido manufacturers to 9i)8nP,  thoJr probloWa poleUflQ 

to foreign  change for r,, material,,  plant nnd equipment, 

o.g.   in  1971/72 forain o,chul()0 oquiwal.nl to « 13 million 

0- 10 ctoroo) »a» aliocHU for roo material,   clone, of 
this mt vna  für  tnrhnllJtrl  „ntnríab fíot prcducod ln lndia 

end ronuirrH  for formulation,.      It lB  „xpectud  that in 

1973/74   the  bil]  nay qo -jp by  auoagt m^ 

(Hi) « statutory classification of tlu, po,ticidn3 Industry «8 o 

priority «odor. „ithin tho CCTo „r Lho itati or*! Plan, fcr 

undort^kinn of. «anuroctin o of neu, technical pesticides and 

o**.i*ion  of  „isting crpocitJr*.   «nnro callad for. 

I 
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(Ju)     HimultnnoaiH  nmnh;¡ri'.>   on cxtöp«ji.or> of   formulation 

capacities  ovor  n mid«? arnn jn t.ht   country,  ond 

proforentiul  :¡upply of   ifuJiviiM-iuus r;>m m'-itarinli*.  and 

thoir  movement   te   consumino contro: . 

19    Thf)' oumulntivo uffici   of   iho î'h'.vr. mu-i-, urca  is f. rapid growth of 

the consciousnons  ir. rolr: tien to puslicidur, and  thoir  incrnasfid dornend. 

The boll  is   thus thrown bud    -\t  tin   rhotnicr:!  industryÎ 

•Ten important agricultural llnivorr.itics heve alao boon 

established which arc ppttnrnod nn the linns of  Land 

Grant Foundations  in  tho U.S.A. 

- b.  Chü.mlcal Indue try - an outline 

20 Since) 1947 thoro has boon o  apoctacular growth of  tho chemical 

industry  in India, JIB nlsnwhnra in the; world.     Rapid davolopmanta in 

tho industry helped  tho nonnept of njrieulturr qrowth through no* 

technology. 

21 Following the omphasiö through Government's F ivo Y aar Plans the 

annual  production index for  chomic1 and alliuri prodi :ts l«s boon 

rising  fast at 10  to  151! with «xp¡?nr>if>n in heavy  find  fino chemicals, 

furti licore, posticidno, polymorn,  dyestuffs,  pbarmescoutiealc,  ote« 

A» thr   component:, of  t Mu  ehpmJcaJ   industry nrn wide and various  tho 

nbovn average growth rati:  hr.s boon gratifying.     A significant lendmark 

is not  only tha tntnl  output,  but also improvement in scalo economia« 

and  tho positive Jnflucncr  ef  di Vursif irati ort.     Running fourth .imong 

the  top mnnufneturing  industries aftpr textiles,   iron/nteel and 

t'nr¡incí.'ring,  nom frontiors  of- inoror.nics and pntro-chomistry arr 

buing  crossed with progressiv«  incrtinr.ijo in volumna  of  intnrmediato 

ehowicnls and  Finished products. 



22     Productivo cupial   „mr,j0ynd   in   (>„.  chumlccl   Industry  incrini  tn 

I  6no millier  in  r,6S ,nd   .,   nnw  a,LlmM:,d  ,t   Ju, t   undor   f   1   billion, 

yioldinq  bat.,i  «iai.l,   nrd  f inlB»„ d ,.nls   i . th,   v,;,,,  „F  *  1.3 U21ian 

cowering bfk   ,,nd  „„rUod  PJnd!)Ct,   1Hp ;,nrictlHur,i   spncJolitlua and 

pharmncouticals. 

23    Government  of   India's  Fifth Pirn,   t.o onci   1078/7'ï   i» now undrv 

formulation,   ,-nd   11,,, ftr,t  urti--it*  for   ,„t,,1   „,.,,,  invc.WH.  i,  put 

«tfe 500  »MX»  (f 670  million)   .iti. wonriatc gfcroaa  or, »11  eoctoro 

of  tho  Cileni   indu. U y.     ï<   l6  r ,pCcf.lIf1   thrt (1qri(;u],urol   lnput{,  Ukf) 

fertilizers  «nd pos ti cirios «ill   reçoive, adrfnrt  «mphaaiQ with t. h*  formar 

taking ntluaat 50«  of   the-  nnu;   lrwn8rm«nt. 

24    Understandably   it jB  not poaaiblo  to go into  tho  Full  list of 

products available, and/or   fnmcaot fur  availability  in tho noxt fu» 

yoara from Indian monufacturu,  both fnr domoatic ¡md oxport aelea. 

A aoporatu book Jut  1. aval lobi u  entitled »Export Horizons  for  Indian 

Chamícele«.    This urna propared  in 1970 by  tho  Inriinn Chomical 

manufacturóte Aviation,  Calcutta,   and is bo ino  brought up  to dato 

«ftcir  incorporating  tho no* product* urhich havn since >>rl8on from 

local manufocturo. 

25    So»Q  of  tho locnlly «anufnetutod chomicnla nctinq  «a  »foadatock« 

for  peaticidos nro   Jiatotl  in /Wxo I. jhir. Hot le  typical of 

tho oro»th oottrrn of  inorarle and organic products,  linkod with ono 

another  through common technological  nttrlbutoa affoctinq the oxpandod 

demand  in tho country  for   dyoa,   plqmont«,  rubber  chemicals,  plastica *nd 

resine,  ote.     Ra« matériels  For   HI  them,  industrie boinq no^r 

ralRtivos thoro  U  an intnr d..pDnoanco  through common aapnetu of 

production ond 8ol0.     For uxnmpl,,,  rubiu.r  endici,,  manufacturo ha9 

yiulded funqicidcj   like  fhi ornrhnwHoB . 

26    A8   in .tho wontorn occnomio«,   I ho «xpnnsion   ,n.j growth  of banic 

ohaaicol  inriiiatry cpenod up opportunity  For ancillary producta throuqh 

aatablishmont of oocondary  or  torti.iry mako,  *«!*, of   thorn In tho amali 
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rind tnpdium scalo BüCíCT;,.    Development  oí'  mor k."ib li.   fon Ich prncor.cue 

through ronsnn^hlo   la ti nur   rr-¡ls providod  t. ho  incentive.     Tho billion 

dollar  tuxtilo  índuutry *n;í  i Ir. drrr-nii  of  dyor> tuffs   throw up n  hojjt  of 

new noi'da  _.-»  t.hfj umv   c,f  umulnirior: ,  u"jttirr} '-nil  diar   rninçi   -gonts 

from indigenous  mnnufoctoro;     ••']!.   thon o provi Jod H  spin  off  Tor  tho 

posticidofi  nnd  othor   Industrien.     WhnreVi.r  n small  proportion nf  import 

noed »xiets,   appropriate  foreign rxchongo  ir. mede; avoi labio í'or the 

purpoact an  « policy   support  Prom 5t;* to  ?>nd  Contre]   Huvui nm'-nte to  help 

small accio monuf^cturc   in  thü intnroct of  oniplnymnnt growth. 

2?    Tor historical   re; ISOOü mr-.nuf ictum  i<f   organic chnmicalr.  Is expanding 

fostor  thnn other  chnmical   products,   nnd   thia  in turn mnkes a hnfivy 

dnmnnd on Bophititicntnd onqincorino support.-,.     Over   tht» yours a net- 

work of  dos in. n ond fabrication hnn  boon built up  in  Indie., with  local 

consultancy organisation« nlroody attracting  largo contracta  locnlly 

nnd turn koy projects  from ovaropns  (thi«t is an important strntogy 

in Indie's plans from nxport onrnings) .     A 24,000   tonno DfflT Plant 

with an nnnual  output worth % 20 million has just boon innugurated, 

and mote than 7ÜJÍ of  tho equipment uins düsiqned indigenously. 

28 Annexe II phou/r romo nf tío motorini s boinq manufactured and 

aervicod loonlly by onqirutiring suppliarr,,  most of wham nrr situated 

in Calcutta nnd Bomhñy.     In ninny products there  is morn  thon ono 

manufactut ¡r which mnkoB for eompr Mtion in the  inteT-3r,t of oconomic 

pricing. 

29 Air conditioning! and  nhilling plants,  bailors, comproasors, 

evaporators,  nrinding mills, driora,  ho«-t uxchonnnrp,  distillation 

unite,  bag-mnkinrj mnehin'ty,   filtrrtirn  equipnont,   lailnr-modo 

castings,  motors,  switch-gofu-,  transformers,  cnoling  towers,  arp 

Bomo of  thu i tame  rwjultirly contt^ctod by   tho  chpmicnl   industry in 

Indio to local  enrjinu^ring houses. 
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30     Beth in  thn  chumicn.l  nnr! Bopf i -,t, i cfiho'l i.TMinour UT;  fi>,M,   purdw,.- 

of   technology  nnd  krioiu-hnu  fr-m   iJV"-b>::">!<  MIP«>   ;I   P.-.;tm.n  t.if*   the   19r,T- 

and   19G0'í.»¡     îrnl   ^xneri ^ncx- PJu .  urn  I - r. • -I- t-   hns n-„ , n :,- .•«   Ihc 

indiamoti!? ! no^-hom   ^pr)  Uo  r-n.--f i — tii-no       1  ninni f ir.-n'.-.  nr.i k    <n 

thq   induNtri.nl   ]r:ru!;cL n;    j , ;•  <-•  ili j.t>ut.i.. n in >dn t>y   .-. !>t nrn'  -¡pi i;t.rijm 

of  cntruprenuurr.;     ]orni;  nnrvs with  irp*i]   or   int.:ri..- ti **•-..-i   -Pf iliM ii-n.. 

Dntl  mradium  ;-.r-lr.   fp'Ti'ln;   irlyirn  -«-.  -rM'-hclp.   hny;   mHri  (,.,   the  totnj 

performance'.     Tnr.hnnlnrucnl ly   t,h<    (.Vmi 0j   JnMuutr/   i:,   nut.' • :H   Irtrkin,, 

arid progm.iticfilly modern.     7h,.  ..mpiovin ni,  i.r   Indi-r. adonti-.ho  .',nd 

tuchnicnl  pfjrcn.-tnul    nu^-úln   indir-   i,*   n   »r,k„r   'S   their   ir.ti-llectiifll 

adequacy. 

31     Having built the   nhnvo ptruct'irn  Tnd.tn does  limk  rdio-d   tu t«Mr.q, 

B aheira in international  cnrnmorLiMl  living through offur  of aorvicis 

to othor countriüü.     Alroiidy    Indir'r, chotrdctii  r.xp,>rt8 oxcoud f CO 

million and ennineering products % 175 m ilion nnnurjljy. 

- c.    A Résuma of the Indian ^ontir.j^njtvitiatr^ 

32    Synthetic pesticides were fi*-at intrct'ueed in India scon after tt'2 

last war for control  of ireuct.    Chlorinntod hydrocarbon« primarily ucfd 

for this purpose u/ere projected '.nto egri cui tur-J.    Thn first ba3ic 

menufectur    started with a 500 tnr >: no- onnu-n BMC tr-j-.nicú pinnt \r. 

1952.     Since then induotry hrs nndt rapid p-,>rpe3e  in 'ill  nrjnctu,  .l.n. 

baaic manufacture,   formulation technology, relient ion ttchnituor, (•:* . 

By 1972,  fortytmo basic producto we brv'r>o '  -rf.:.cti»."pd   -iiT'inh   IH 

production units.    Opereting manufccturirin r ip-.citv toir.lc 45,000 

tonne«,  and another 22,000  tonnaa  «e nlon.^ri To- proriuui ion. 

The formulation of  the taohnicei or^dj ,.- -rtî.r:de;),  ujimfchcr 

indiganously munufoctured or importad,  U eerier" tit through 

14? units which, potentially, could tauktn m nn;.uui   oMtpn.. o" 

136,000  tonnes. 
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Annexa HI  nhou.)  : 

1 Progressive increase in local mn!<'3 oF 

technical  producta 

2 Produci';  now in regular unnuf tic tur o 

3 Licensed  wuc:'::n.; nr.d tl-ir  irtili!vt*on 

(pvoduction) 

4 Prosent  position of Poaliclriua  Industry 

33 (Prior to the introduction -¿f  the "nou strategy" on rood crops  through 

the cultivation of  High Yielding    Hybrid    Varietias of crops,  Indien 

agriculture mas  tradition*!   in natura providing a moro subaistonce for 

tha farmer.     Tha advent oP High Yielding ntraino hos changad  tho 

economic scene with  increaoiny caoh flow with the farmer.    ThT uso 

of chemical  inpute has,   therefore, coined momentum.    To illustrate, 

against e fertiliser uuo of 10 kg prr hnctarn in tha Third five Year 

Plan,  the average rote for 1973/74 is put at 22 kg. 

34 It is known that some 250 peste and dioeases of economic signi- 

ficance effect thn Indian agriculture;     o  loor»  of  about 20# of yield 

is caused by insect poets alone.    An equi1,   loaa  is attributable to 

weeds, while damage in etorane is put at 6/%%.    Considering the 

dimensions  of  the country jnd  its agricultural prorilo,  poc!<ets of 

endemic pes ti lone: rp wnll ae frerujnt npidrmica are & common 

feature.) 

35 Another  facet of  the industry u/h:.ch in   o,"  c.\gnlficanco is the 

serious imbalonce in thn outpuL, of tha "artoun  categories of 

pesticides ae follows  t 

InsGcticidp& 

fungicides 

Herbicidas 

Rooonticides 

Others 

61* 

3S* 

1* 

U 
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36    nihil*  the interest  of  the entreprentíurchip   ¡n tho mnca potential 

area of  insactJeide*  and  fungicide*  »no hitherto  Juatifiobln,   thero 

Is a grou/ing reeliaetion  that a much  inrr,« untyped potential  lies 

in the   fiplds oF „,eod ün(J nematode rontrnl.    Sovorel manufacturing 

proposals  are,  therefor«.,  under   consideration and  it  is  fair  to 

sesumo  that in the coming decado  this group  of  -homines would 

constitute tho primary centre of growth.    Thun,   tho pattern of 

pesticides production/uuage has almost fnlion-ad  on the asme lin« 

as in most of the developed countrinn. 

37    According to the ministry of Anrjculturo, No* Do lhi,  tho 

coverege for plant protection at tho and of  -he Fifth Plan 

1978/79 will have the following    renlc-up t- 

Seed Treatment 

Rat Control 

U/aed Control 

Intensive Treatment on 

•urfaca and soil peats 

21.0 n hoct»roa 

12.0 m hectárea 

4.5 m hectares 

62.5 n hectores 

100.0 m hectares 

A ttek force commissioned by the Government has relatad  the above 

Urget in 1 jrme of potential for pr jtieidoe a3 folio,    : 

197B/79 Claca  of p?f»<n<H„? 

Insecticides 
fungicides 
U/eedicidae (including 
growth regulante) 

Rodentieidos 
fumigante 

Quantity 

54,750 
14,920 

5,650 

TOC 
1,000 

77,4?n 

Value 
(fa mi). 

56R.96 
111.40 

156.42 

2.11 
73.60 

912.49    * 121 m. 
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3B Whan deelinq with vast agricultural potential! through chaoiieele, 

anega can ariee because of the mm/ varinbloti encountered in a 

davelopinr aconony.     Two po«pib4li tira miijh-ï be iwintionad.    Unlike 

inductrial raw motoria lnUnrioil for  a ~ou points cf consumption, 

linea of product devolopaant ¡.-.nd r routing on pfisHcidoe run long 

and deeo into tho lîunlryr.."-H'» .-h-ru  jnciUc-ry pu^porto, both 

technical a.id c*:».-nercinlf Ero i.:ipn-t--t      Alec, pnsticidsc raault 

from products und no-product- of «r,!n:n chemical processor* and 

thero san bu canpu^ionw .in .¿spree or supply and doiinrd for rot» 

materiale including fw ursjq«? utror  than pr^tinidon.    Tho noer.  fer 

an integrated tjlan is vfciis PJVAOMS, ohi;*« r.hwlri loo!: to long tar« 

trend* and not mrre ch-».*t term fonaumpt;nn pat Urne.    Thit. cmtext 

taenia to iwve uœighod with tiv» Govarnment of IM io -"ban viewing 

the policy of prectical aair-rállense oven at the riak of 

tolerating aurplua cepacilioa.    India'j uriticol Jepanderrce 

on agriculture boa influencer; this nnprnjch. 

39 Comment for oeaUcldBLaqiUcaUgl 

•itb tha availability of pboui. o «von million tonnée of ateel 

annually, and «nith domestic &nurcoc for non-forroua «natele like 

aluminium copper nnd zinc (end thoir eMoya)  tho Indian engineering 

industry has abunden^ capability to *oo¿ tho raqui ramante for 

egricultmn.    Snroyerc rr.i uurturu ors in vagulor production bo«» I« 

the lerne aoala and* itadi«;ni/crn?.l?. BOB lo oes tort;. 

40 ït io natimatod that the notel nro^uction for aprayare und 

duetars in the urneniecd units ell m««r  indio io «orth 5 5 to 

6 million ermuolly, about '<f)% o'   thlo ia exported.    Quality 

etenderde conform to ppani.ficatione lold down by tho Indiar 

Stenderci Inatitution. 
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41     The Heartland  c-f  th*  engineering  Industry  la  in Ea«tarn Indi, 

(Calcutta),  and  tho industry   nlso net«.« u:;r   cf platico.     India 

producen al out  inu.noo  tr,.njr.  rmm.-iJ-/ of  thormü.,r,t! lnrj ,,nrl  ^hBrmo. 

plastic  rerin,.     '¿lth   ^ ud  -iilOO  pluntic proemi nq  unitn  nil 

over  India adequata do.-.iqt. nn:l   farrjrVion f„ci liUc-,   -ra   of r er ou' 

for  eny  oauipnnnt  ai-nple or   respiro,  noodpo  «ly  egrlct.lt.urt!.   Houmvnr, 

a  fleet of helicopter«  for ^crinl   graying of  coined crops win 

be requlrod for import  in correction .»Uh  thr,  Fifth Plön tergete. 

42    It would be perrinant to nrnntton hur-j  Mint   Indio  on.joyn 

eupromacy in packegn    dnvelopmant bocaux 0f  the Indignnoua 

availeblHty not only nf ongiraering 6ürviCeC but also packaging 

materials comprising card-board,  platico,   tin-nlate,  aluminium, 

etc.     Suitable package    davolopmont nervicea exieta on tho lines of 

product development through collaboration of  rpocloliat companies. 

Thar«  U also an   Institute or Packaging. 

43    Exports 

Foreign Exchange,  free, as well o8 fron bilateral «rrargomenta 

•lth diffnrant countries,  i0 being releeacd regularly to meet the 

Import requirente of pesticide manufacture.     *n  in other araea of 

priority development,   it  is expected fror, the J.nduatry that it would 

earn btc'< nnxlmun   'oreinn ¡jxchung, by export of   intormediate or 

flniehad goodo.    This hen be°n nccyptai' nB a legitimate long term 

objective,  even though  the total  earnings presently  are a fraction 

of what  in clnlimd   in  terns  of  import nr;cc:.;. 

Annexe IV   atavo export porformnneo sinco 1966/67, product 

groupe involved nnd liatn of buying countries. 



44 Althuunh exports have been marie to 3?   ccuntriau,  the performance 

la potchy;     the absence  of  a coherent pattorn is  attributed  to stiff 

global  competition becauin  of   I WOT   Intnrnationfil pricon for   töchnical 

grade poa ti older..    Tbib  ii-   in lino u/ith  Indian experiencia  in other 

branches   of   tho chemicr»!   industry.    High pricos f r im India  are  also 

attributed   to hi oh freiuht c^arrjßr,.     Thn  Conference rntod  freight 

structures  are inimical   to th<* developing  countries es .last year's 

discussion  at UfJCTAl)  III   ^hotuod.     Irregularity of  traffic and  email 

r.iro of  rhipmentn  to individual destinations,  resulting from the very 

nature nf   the v.-¡rinqotod huair^ae offcrnd,  militated ugoinot  India. 

Despite  fill.  these factors  it in noted  that  Indonesie, Burma,  Thailand, 

fflalayeio,   Sri Lanka,  aa  well aa gone  countries in Europe were 

successfully cultivated by  the Industry.     A« most of  the countries 

in South East Asia do not yet menufacture basic pesticide chemicals, 

their dépendance on outside sources must continue.    It ia hoped that 

if India's plans fully mature in the coming Fatu years, the R40 effort 

already put in would also make avnllable newer pesticides of likely 

interest  to Indira'« neighbours. 

45 A word about the» present supports  from the Government  of India to 

exporters» caen assistance of 155É on the f.o.b. values and import 

replenishment facilities rangim up to 60# of the f.o.b.  value» go 

some way   to bridge tho prier gap vis-a-vis global competition. 

Additionally,  the Government  of India  hove  Just announced  (Apr  73) 

that supply of raw materiale by indigenous producors to exporters at 

international prices will be treated as exports for purposes of grant 

of incentives.    TI1Ì3 innovation should further improve quotations 

from India. 

46 Standards«      Rigorous standards oro enforced via conformity to 

strict specifications developed by the Indian Standards Institution 

which is  affiliated to international   bodies.    By and large theae 

Standards  are baaed on British end  American practice.    Standard 

specifications exist for formulations or? well as technical producta, 

end new  ones arp added  from time  to time. 
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47    jn,p,Brticid9jnu_t     Hwccgnirlrv;   th.-  niBi:. hïmiro>  »'mni indincrini. 

nate and  cereleae uange of producto toxic  tv humans  and animalo. 

Government of  Ìndi,  introducaci  tho In0.,ctlcid-,  Pill,   in Parliament as 

early as  1<,64.     After  tbrrorgh .!iB(.,.r,-.Uon  ! tu provisi .ne mero made 

statutory  through Inencticidor. Act.     'he rulan  aet out  the rol» of 

rentrai and St-tt» Government-,  Tor rogjlaUng  import,   sole and 

inspection nf P*ati.cido*.    Aapoctn of prchibiticm,  licenning and 

appeal  against Covurnment dFci!;ione nre pruvidod  for.     Before 

adopting  the vorioua nrovisiono activa consultatimi ui«e sought 

with the Paoticido Industry,  mnking vcu of  experionco olssiuhere 

in the ttiorld,  la avoid ndveran offento on the overall  campaign for 

oorract treatment and promotional work for plant protection. 

48    Ecoloqy.i No aeperate orgonination exiota at present for regular 

aaeeeement and control of ecological      hazards from pesticide«. 

Reliable data ia not yet available on all aspects even from 

international experience.    Preliminary etapa have,  however, been 

taken by the Government through exercises recently launched with a 

Specialist Committee under the banning Commiuaion.     It Is hoped 

that this nucleus for otudy will develop into a broad-based review 

of the Chomical  Industry including Pesticides,    meantime, the 

agricultural Institutes in th.: country err- alerted to the problem 

and poeaibla future implications.    It i0 conceded that reliance 

on other countries« experience would bo a guiding factor. 
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CHARTER y II 

INTRA-REGIONAL COOPERATION   IN S.E.A5IA. 

- 8.     rfesed for a Common Pl'in 

49 With tho  exception,  porhape,   of piantiti on crop ureas  there appear 

some common problème for  ¡.-ìgricu] turc  tn  Indie find South East Aoio. 

In all  the  countrion agriculture  is primarily rain-fed and  subject 

to fluctuation in output  between thr> good nnd bad years of monsoon. 

Fragmented  holdings and  low productivity are frequently encountered! 

the agricultural infrastructure for ntoraqe and transport in far from 

adequately developed.     Alno,  the poce  of  devoloproent  of capital 

intensive and tochnolunicnlly oriented   aoro-chemical  industries 

(fertilisers and pesticides) is slow.    Pest control programmes are 

thuo limited in scope, with emphasis on curative and  'fire brigade' 

mensurne rather than on acivancod planning through prophylaxis. 

There is also a gap in post-harvest  technology which  leads to 

substantial  loase3  of  cropr..    The relative play of different 

factors would vary from country to country, but taking the overall 

regional picture,  there appears lac!<  of  adequate dqvalopment  on 

effective crop husbandry.     This must rotord economic progresa 

50 In visu; of the the red  contex*    there ie room for o common plan for 

South Eaet Aaia where Indian technology,  raw material roBOUrcos, and 

experience  of  about 20  y nero in the sphere of production,  education, 

•x+ension uorvicss, distribution channels, etc might be harnessed to 

develop a suitable programme for  mutui";    he?p.    However,  areas of action 

«ill have to bo identified fjrot through appropriato investigations. 

~ D»    ^cope of a Techr.o-Coonomic nurvny 

51 The following key footers will bn relevant in the seventies in 

mistión to any development programmes  covering local manufacture and 

consumption  t- 

1      Although promotional effort by  governments and civil 

agencien,  supported by quick  communication modio,   hoe 

led   to the establishment of posticidee  in South East 

Asie,   the paco of  progross hae  varied  from country  to 
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to country  in  theconttixt of   U<0 Sporta for   indigenous 

manufacture,  deployment or  fcrniun exchange rocoorcoii 

and the availability o'   U,« r-quinitr   infrnit-ucturo. 

2 Ue* of pesticidoß  i3  n-.»¡» 11 .in  to modi-..no «i. - comparable 

rolos in diaçnosio,  pruvontinn,   trontiront and control. 

Competing product* oelootiva-vn-'-roail npnetrum - toxicity 

and residual  efforts  irn ccmtoii fr:.iturny, 

3 The dlegnnsia 0f dieses r.rvJ  trnatmnnt of croos are not 

anda by tnemaelvro,  and e-nrkobJ'?  nnwjors, dnpnnd on 

availability of  crop technical  aarvlco and formulation 

aa war the pointa of conoumption as poasible.    Long 

dletanco servicing handicaps application of na* 

technology. 

4 The chemical industry, especially in relation to 

petrochemical  technology,  ir. unrolanting in ite 

growth, and new producta from continuous reseerch 

»ill be available, and soma of thee«* must have 

potential for ropleeing today«» !<noum peaticidea, 

thua adding to the complexity. 

5 Fear of product obaoleacencn and  the uncertainty on 

adequate returns fron, thin capital  intensive induatry, 

through application of nstu trchnuloqv in a rmall con- 

sumption area,  ha<? often inhibitad nw pntrepreneurahip. 

6 «part from thn rnnourcos or  technology and know-how, 

trained manpouipr   »cult.lvot.ed1   in mo-o than one diociplin« 

"wuld be oe oaetntiol renuirnmint to promoto the uae of 

peaticides. 



52 AB B first ntep towards  cooporoiion in S.E.Arin, a techno- 

aconoraic survey 3sams nene^anry to cf-.art out the present etatua and 

future prospocto for pesticide  industries  in the reqion. 

53 The thrust of tho survey will ot¿ an product» - insecticidea, 

fungicidas, ujendicides,  fumiqsnts und rrdenticidoa - with emphaeia 

on dapth examination of ihn situation ogainst the background  of  tha 

last 10 year1?? experienco, with n viqtu to assessing tht9 potential 

for a definitive role each country In S.Z.  A3ia can perform through 

ita own knowledge and expertise covurin-j Manufactura, marketing (in - 

eluding product devulopmo:it)  and post caire service, etc    The 

primary objective will be to : 

1 build detailed country piofiloa 

2 auggest a freme for multinational effort 

3 determine the roles of any centraliaad eervicee 

end international agencioe like U.N.bodiee eto. 

84   Aeeuminç thio approach is ot.nepted, gome suggestiona ere »«de 

und« the 3 heads, concorning the typo of information that would be 

needed to prepare a regional inventory of date. 

- c.    Country Profiles 

1 Government policy concerning promotion of eç, • i cul tur e - the 

role of incentives/benefits of fared for individual areaa of 

agricultural end industrial production. 

2 Price trtnda. 

3 Pa*.terns of current consumption;    Product/Areee/Crope/Peeta* 

pont trt:n.h ini futuv« projectit-na allowing for product 

displacement onrt substitution. 

4 Pattern of import a/expo it 3?    quulity of import ohnnnele 

and their value for ealos promotion, marl-it research and 

commercial R&D.    Dutiea/tariffs. 
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S     Local manufactura nr-.d futuro pi m a : 

Technical Qrnrjy pnr.ticidea 
rorrri.lntiotm 
TrcUriffiouB »o.ircoi  rr  chomical 
ru'u PIC traini í(   nquip'nnnt und 
l'nr.ii.-hou/. 

Anelilarias - ri] lera, s praying/ 
dus hing  Pppr8<;ur¡. 

i     Natura and (»jellty or rocieos offarod by local manufacturera 

- product development, prat soles, gicbal uaaga information, 
marketing notii'ork. 

7     Availability or institutional supports - agricultural 

research centres, univßrslties, data collection, extension 
work. 

•     Personnel availability - product/crop managerial experience, 

training and development programmes. 

V     Miscellaneous » 

Standardisation 
Geographical location uf inputs 
Tran8porlotion und freight costa 
Adequacy of finance/credit 
Cnvironmontal/ecological rfevelopmenta 
end their impact. 

Experieneo on toxlslty and harmful rjsiduss. 

- *•    «u^i-na^loniìi gffort 

(•) identify orsRs for priority aotion in relntionto viewed 

potentials on an intra-regional basis. 

(b) link of one countr/'s stronq points ulth ths tschnologicel/ 

commoroial qopr, in the othere.    To adjudge feasibility of 

product demtircetlun in each country taking into account 

individuol atrong pointo, i.e.  availability of local 

inputs,  equipment, manpower etc. 
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(c) the neturn nnd quality  of  i;ilor-country  collaboration 

feasibl« for manuf 'ac tur inc.    and/or   ¡aiding   ;  sharing of 

technology,   Joint v?nturtis with nharod  investments. 

(d) inf iuenca of economy of   r.c¿Ao   )¡vi reaulünq l.-uier  coats 

with a  larqp market: pf}  network. 

- •• Cantroliesd Spr.yicBB 

(a) organisation <^r n contrai dato bank to act as a clearing 

house for fonriback uf Information to countries - determine 

its remit, location and orgenirintional lnyout. 

(b) exchange of information - product research and development 

(c) exchange progrfimmeB Tor trnininn ind devnlnpnent. 

(d) outline steps to bridge the technology gops via n 

speciPliot coll (which would ic.vor.tigsitc sources of 

new technology, und oleo embrace other relevant 

functions, e.g. process and patent evaluation, market 

research including product substitution, cost benefit 

analyses, tret marketing ate). 

(e) Role of U.N.unionisation, i.e. UNIDO, UNDP, etc for 

(a) to (d) above. 

55 The lieto could no doubt be  supplemented on a numaer of pointa. The 

outline thrown up foi discutai on » fuw important aspecto of a desired 

study. The governing consideration will bo intra-regional cooperation 

in 5.E.Asia in the pei ti cider. n?na of rgriculturai inputs, to establish 

the possibility of joint interor.tr, through planned pooling of 

technological and commercial resources on manufacture, marketing» 

research, technical training and related services, to tho overall 

advantage of the egricultural economy of Lhe region. 
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CHAPTER  IV 

CONCLUSIONI 

56     In  the World todny regionalism Is» bocorniPQ fariMunnbl«.', making 

most of  the opportunities  on a  supranational bQ;;lr   in now  ao popular 

with the  international  community  as tuns   tho  oporotion uf a multinational 

business  corporation although  the lattnr  Wö3  t»o.*nn tinos malignad. 

Developing nationa are nom expected to  toke a lead  themsolves on thair 

economic planning and netting  thuir own goal o nnd priorities.  Aleo World 

Benk*e policy in this rospect is clear end farsighted.    An important 

objective now accepted unreservedly iB  the optimisation or acaree 

reeources including deployment of  technology-intensive meseuree which 

heve particular relevance in egriculture and ita infrastructurel 

supporte. 

57 Countries in the S.E.Asien region have common problème relating 

to agricultural productivity although the relative impact of leek 

of different inputa - fertilisers, pesticide*,  treined menpower, 

verles from country to country.    NevertholesR high dependence on 

agriculture for a large percentage of population in S.t.Asie la e 

shared feeture, with a common rationality      of better axpectetion. 

58 Peeticidea are one of the many links  in the agricultural chain, 

(•here a number of factors act upon each other,    fertilizara, peeticidea, 

irrigetion, optimal use of new strains of graine credit, price stability, 

treneportetion,  preservation of  Food, beiencing of  good    against bed 

harveeting aeasons, aro all components of the system.    Experience has 

shown that the      maximum potential iP roelised if the entire ócheme 

works ae an integrated machino.     This makss  the task  of a planner 

difficult indeed. 

59 »oat countries in S.C.Aeie are largely dependent on imports of 

technlcsl pesticides and indigenieatlon cal it« for outside 

technology which haa it» own problems of conte and ohsolnecence. 
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In  those   circumstances  it seems  lout ml   to projpct  3omo phase of 

courtbhip  and   collahoi ntion within  ihu  region  in  help  onn  another 

>')ith avail ab] o   i<.t;hno3 ngy/knoui-hnu»   t ;.   cr»ot"  -tVilly  and   Jrbn  find  at 

the game     Ime   to prov/ido back  up   fir promotion ci'  nu"  indcatry.     3 t 

appears   that  any dovrloping  nut Lor   cultivating  an illusion   if  "njing 

it alone"   Is  looking   for di »appointant,   a-»   t.!u< Japanese saw ahnad 

in  their  uiíedom.     If  an insular  approach  ig rejected as  not suited 

to  toi.ay'a reolity,   a regional  opprnuch orfnrs  •'• workable  alternative. 

To etresa  reqionelism   is  nut   to lindar ectitiato the  valuo   of   global 

technology  (and know-how  includi no  its  cumm.n ciel attributes) 

developed  at.  considerable  oort. 

60 Transfer   of  technology  if,  a  ticklish nffeir  und the  relevance 

of each  technology-luu/,  intermedióte  or  high,  is  constantly shifting. 

Pesticide  technology  is a q ood sxamplo of  thiu inhere aefar and surer 

products art» damanded continuouely.     ît is  therefore good house- 

keeping  to economise  on development budqetn  'tihyrever feasible and 

look to  one's   neighbours for  help,   if«vailable.     This could be dono 

through businees-liWe method j  such sr, bilatwral  arrangements  in tha 

fremeiKork  of nome agreed  international  norms.    Thin    however can only 

follow a  deliberative plnnning  through  conetructior  and analysis  of 

possible  future  contingencies.     All   thJH will  raquire noui homework 

M>ith an eye on  the  regional context, 

61 A nBw detailed techno-economic study, therefore, seems deairoble, 

preferably under the aegl« of oome international agency such as UNIDO 

to avoid  any  psychological  overtop*!:  of paternalism or profit.    An 

intrH-regional  development programmo through  intsgration of   Individual 

countries'   technological  and  cultural  "capítol"  mill be well  in line 

with the objectives   of Unlt.id Nations. 

62 An ottompt  hau  bepn mivie  in  thi«; paper   to provide a prüf il e of 

the Indian nitucitior. in important   T ¡pnrA.s  of  pesticide usirje,   local 

manufacture anr4 development.     Thr ¡.resent  capability and future 

growth ig  indicated  egainal thr? background   of  devalopmon1! r»  in the 



Ohwnical Industry ganerally.    flu thie soems promising potentiel for 

India to help S.E.Aaia.    To th»i diacorninq, gaps will be vioiblo.    It 

»ill be for competent workers to investigóte theae ind relate them to 

the me« a urn G for tomorrow - maaeur^a that will oive tie countriaa in 

th« region greater »conomic thruot and drive throuoh bettor 
agriculture. 
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ANNÇXEJ. 

resTTCiors - INDIAN BASE:? ur CHCWICAL RAUJ jMTrRifiis 

TROQUCI 

1 BHC 

2 DDT 

3 rhoBpHamlrlon 

lïtAIH R' 'L' fflATFRìALS. 

Punzono 

Chlorine 

Chlnml 

Chlorobunzrtnc 

1      Dirhl.fir frier tamldo 

t      DOW 1      Chlcrr.l. 

S      Copper Sulfate 

S     Cuppor üxychlíirlde 

7      Nickol Chloride 

•      2« 4-0-Acid 

t      Aluminium Phosphide 

10    2if»o PhosphJdo 

11    Thirom 

1 Coppnr 

2 Sulfuric Acid 

1 Cttppur 

2 Hydrochloric field 

1 Nickml reslduns 

2 Hydrochloric acid 

1 2, 4-Uichlorn phenrl 

2 Mrjnr.>chlrfrr.r>cotie  acid 

1 Aluminium 

2 rhonphnruu« Red 

1 Zinc f'nuificr 

2 Rod HicRphorous 

1 Cnrhon Dir.ulfidr* 

2 DJ muthyì  Amin*   (foruc«»t 
for miinuf^cturo) 

^ Sf'd Hydrc xtdu 
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rRDDUCT 

12    Ziraro 

13    Thiocorbomfito 

14    Toxaphano 

15   Phoreta 

16 rhanthoBto 

17 Tatradifon 

18 Oieofol 

9 Carbonate 

Annexe I contd 

1 C-^rLun 0.i r.ulf í dß 

2 Dimethyl  «".mlnrj (forecoot 
for  nmnur in tu, n) 

3 7inc  Chi ori do 

4 Sori  Hydrnxirio 

1 Cwbon riiaulfido 

2 Cthy]one dinmino (forocaat 
for  mrnufnnture) 

3 Zinc Chloride 

4 Sori  Hydroxidn 

1 Cnrnphono 

2 Chlorine 

1 Phosphorous Pontesulfido 

2 Fthenol 

3 rormaldehydo 

1 Ethnnnl 

2 Mothanol 

3 Phne rontasulfide 

1 2,4,5-Tricnlorn fhonyl 

2 Chlorobrnzcma 

1 DDT 

2 Chlorino 

3 SulPurJo acid 

4 Para Tuluono sulfonic acid 

Nophthol 
Mothylamino (forecast 
for minufiJcturo) 

Phosnuno 

or    ASIC 
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Annaxs I conte) 

PRODUCT 

?0    Cerbofuran 

21 Endoaulfan 

22 reraquni. 

23   furadan 

24 C Pnrathiofi 

25 M PoratHion 

26 Dimethoato 

27 renitrothion 

28 Malathion 

IWAIM BW MATERIALS 

WIC 

Thionyl Chloride 

Sodium Cyanido (forecast 
for manufacture) 

Pyridinn 

fflnthyl Chlorido 

ffldtbyl la noy«nato 

Chloroform 

ffethyl alcohol 

Sodium Iflethoxido 

Phosphorus 

Phosphorus 

Phosphorus 

Phosphorus 

Phosphorus 

Phosphorus 

Trichloride 

Trichloride 

Pantasulphide 

Trichlorido 

Pentnsulphido 

rontasulphido 

Source*    Field Survey 
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LOCAL ENGINEERING WATER! ALS. ANNEXE TI 

Alrcondi.tian.lny:     PrfrnqcxnU-n:     Vr-.ntUM.' en Plants:     •'Uümimum: 

Anticorrrninn mut i, ri nip.;     Anodisinn:     ¡'Wjtrcl.-iui.s:     iihrrtaunti 

Rollurs  (industrial)  A Poi 1er  Mnuntinqr;«    Rright   thra A  Shnftingij 

(Spucinl   Stools):     Belt;-, fi  r''^triers:     Rc-rinn:    -  H-1]],  Knllrjr: 

Nfjodltj»   Pog  filUng  Pnchinr-s:     Ti.r r)inff picchi tv.«i:     Rr-nd.inq Interinisi 

Building Nnturinlr;:     Dottor i ons     B itt^ry cargos«     Huctif iem: 

Bnlfmning Mochines: 

Castings - Cost  Iron:    Crmpreyr.r.rpi     Centrífugos« Cooling Tuweras 

Calculating *  Adding machines«     Chaino:     (Re]lor, fluch ote): 

Sprockets«    Container«*«    Castings - Nun-farraun» Castings - Aluminium:' 

Counters :    Chain Pulluy/Crnnos: 

Expnndod fflntul!     Electronic oquipmrnt»    Extruders  (Thormo-Pkistio) i 

Eloctria Motors:  Electric Tnne«  Electrica Good«;  - Liqht Electric«! 

Goods»    Electric"!  Lamps«    Fluorescent Tubc-r,:    Floctrinnl Tenting & 

Mensuring Inotrutnontiu    Fluctricn]  Acccsanrios (Cibles« Miren * 

Conductore«    Cabli;  Acconsorinn*     Cerhnn Rrunhor.i     Control SwitcMosî 

Curront Transformer «     A.CS.«.Conductors:     D.F.R.Isolator:    Pu*h Button: 

Flameproof  light  fittimi«,:  Gcnorntinq nuts:    r,c¿ysor:     (.Inchoating 

clomuntsi   Lighting  Armatore:   Polo«?:  Piamy  Lnmpsi   Rolnya A Contactor«: 

Recti fiora:    Duot/V-ipi ur-prnoi'  fittings«  Ru-'»indim  :>f moti-roi 

Switchqpr-rj  Sknrtnrr.«  '.¡irons:     Trnnnfrrm, ru:  Vol trsqo »t.-'bllizor« 

Voltngr: Ruqulr.tr r&i     Uuctric.-I   Instruction«) 

Filtorss  Fibre Ginn Dob«:: rio.ngosi«  Fork Lift Truck(ji Firn fithting 

equipment i  Forginqs«  Fi.rnncnf.i-Tnduotrinl t 

Cr Indora Pulverisors:    Genomi  F ¡-brie»'tors«  Gun l. F *hr i cetera fur CL.III 

Vessel«:  Cr.v.t  Industry«  G]nr,y« 

H oa o s«  HprriMKiru A  r'i;pyrrjl   Trndprs« 

TnaUlnfinn motuHr]B  (Elee 4 M»ch) »   Ineuiotion Contractor:  Instruments: 
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'nntri n BOnM 

¡Jointing & Packing; 

Lifts« Lead-linPd Voseóle« Lw.1 Products s    Laboratory equipment: 

mechanical Handling/Lifting equipment«    fflultimotors»    Itatallizing» 

Non-epaxking  tool«» 

Oil  Sualo»     Oil Burning equipment«    tiff ico equipment« 

Pumpst Protective (safety)    «polices«    Pneumntic cylinder.»    P.V.C. 

Pipoa à Fittings/Plastic»    P.T.F.E Products«    riling« 

Refractories»    Rubber lining»    Roll Chf-rts for Instrument»» 

Rotameters» 

Spring» Structural Stoni rab 4 Erection!    Steel doora 4 Window» 

Stool Costings«  Slotted Anglo» Stuel Pipes 4 Fittings« 

Tubular Structuras i 

Valves - Ammonio«  Valv/os - Airs  Valves - Butterfly» Valves - Check» 

Valve» - Diaphragm« VrlVf;s - glneslinori: Vnlvos - Gate»    Vnlvoa - 

Globe« Valves - Load»    Waive» - Naodloi    Vnlvos - noo-rnturn» 

Valves - Reflux»    Valves - Reducing*    Valves - Safetyt    Variable Spsod 

Drivel    Vessel 4 Equipmant fr.br i cation» 

lagon Triplera« Utater Both!    «later «oters*    «tetor Ccolert    Weighing 

«achines»    Water 4 Stoom Fittings»    »etor Treatment riant» 

Raiding Accessories. 

Source«    Fiold Survey 
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ANNfTXE  HI 

1    Prograaaive incrcas» in local makn 
of technical producta 

Yoar                                           No of Products 

1955 ? 

1958 5 

1961 9 

1964 13 

1967 19 

1970 39 

1972 n 

2   Producta no« in raoular menuf actum 

ImsilMfv 

Aluminium Phosphide fBnlathion 
BKC ffletasyetox 
Citicide Imjthyl bromide 
00T Nicotina eulphota 
Dimethente Pnrotliion (ethyl) 
EDCT mixture Peratliion (methyl) 
Cthyl ano di bromide Pyrothrum Extract 

Fenittothicn Texaphsne 
Lime aulphur l. Inderm 
Phoaphamidort 'rht ni tu 

Auraofurtrjin Orrjono mor cur i ala 

Befium po?.ycu?.phide Sulphur colloidal 

Copper c<::ychJorida Sulphur wnttable) 

Cuprocs oxide Straptocynli'na 

Ferbt.m Tliiro» Zineb 
Nioko; chloride 7ln*îb with manganeae 

fltilDttfiilM*. 

Coumofuryl 
»erfarin 

Zinc phosphide 
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Rittaldahyd» 

«•thwi Sodium 

Hrblalri-i 

Amnonluft SuirwMt«, 2,4-0,    2,4,5-T 

*npt»ffIH mto 

Militi iN frtlr uUlli.tlon (produzioni 

t-î'/i! n 
(tonr>.s)     PtoduBtlon Taehnlo»! 

I960 9108 

1961 16721 

1962 19939 

1963 26060 
1964 26660 

196S 3S141 

1966 37900 

1967 51128 

1966 53033 

1969 63014 

7442 

8984 

8891 

9573 

10863 

12670 

14137 

16365 

16078 

18647 

1970 59914 26000 
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4.   LSyr^wtTQM pr rrsTTf.Tf)rs IMDItflTBV 

AS  on 11 -17,177? 

Annexa  in fn»»H 

SI 
No. 

Niimt 
1<Î71.7.1     C»r!:cit.y     Opacity     r.ipncitv 
-iü/íüíind    ilSi^iili    in;;f;llnt under con- 

FifJrrr'tion 
_ LI   iPBUnri 

PrruluD- 
tion 
1971 

3 

1 

2 

BHC 

DDT 
n?,onrj 28,900 25,900 0,640 lr>,429 

3 Aldrin/Otoldrin/ 
Cnlordono/ 

15,000 4,200 4,200 - 4,116 

Hop to chi or 1,000 . 
4 Endrin 1,500 . 
5 

6 

Cnrbaryl 

Endaeulfan 
3,000 

750 

1,000 

3,500 

3,200   ï 

#       I 

2,000 ' - 5,000 - 

7 

8 

9 

10 

Toxspheno 

Walathion 

r rothion 

W Syatox 

250 

2,300 

250 

1,700 

3,600 

1,000 

4,000 

500 

819 

602 

11 Panitrothlon 
ï 

2,000   î 
1,200 1,200 

R00 

46 

43 
12 DimethoPtu „ 
13 Phoep Kamidon • 

220 

636 

22C 

636 

** 188 

14 Dour 3(10 276 276 
1S f,Horr!t<yrormnthinn/ 

Disystoh/Thiümoti-n/ 
Quinelphon, Hnno- 
crotophon 5,000 - « 500 

16 

17 

18 

Al  rhosphirto 

«e/c DP 

Worccido/Todinn 

400 

300 

400 

450 

968 

2S0 

608 

.330 178 

72 

19 

20 
Copprar  nxychlorid.. 

Nickel  chlnridf? 
7.300         2 

4on 
',264 

150 

2,284 

150 

- 065 

46 
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Annax» HI contd 

1 2 3 4 5 

21 Thiorirbamntos 10,000 4,684 3,700 
22 Oithiocarbampitos 1,?0Q 850 850 
23 Olcofol boo . 
24 Organoater curial« 80 111 86 
25 Waadicido« 6,000 2,485 1,860 
26 Nematocides 500 . 
27 Rodantieidss 700 350 350 

9,940 

1,120 

24 

12 

350 

195 

Söurwi Pesticide« Ciocialion of Indi«. 
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ANNEXr tu 

¿XPORTS OF FFHTTnDrs rRpw  rNm,t 

Vont 

1966/67 

1967/6B 

1968/69 

1969/70 

1970/71 

1971/72 

197?/73 (Jan) 

% Ines 

14.6 

M 

47. D 

31.5 

9.5 

16.3 

(**) PRODUCT nam toc 

S HC 

Calcium Eynnido 

Copper Oxychloridc 

DDT prepnrntime 

Fumignnts 

funqicidoB 

Herbictdos 

Tnsocticidea 

PHrsphidoB,  7-inc 
and others. 

(iii)    BUYING COUHiTByrg 

19b 

66 

120 

637 

420 

127 

217 

Rodenticirto«, including 
substituted ©thyl hydroxy 
coumarin 

Sulphur proportion« 

Weodleides 

Finob 

fifghaniaton 

Behroin Ielend 
Belgium 
Burma 

Carotoodin 

Czechoslovakia 
Ethiopie 

Gorman F flop 

Hongkong 

Indonnala 

Irnq 
Itoly 
K any ii 

Kuianit 
Walfiwi 

Wnlf.ycln 

Muscat 
Nopal 

Nuthnrlanda 

Nigeria 

Philipp! nt>8 
Or. ».or 

S Yornan P flop 

Saudi Ar^blii 

SoyrhtJlro 
Sinrjf:|j(.ro 

Sri  Lanka 
Sudun 

Surinam 

Swcjdon 

Tonzania R»p 

Thailand 
tfgonda 
United Kingdom 
U.K.S.R. 
Yugonlavifi 

Source«    B,oic chomicnl» FJ*Pr,rt "r^nnUm, 
Council, Bomboy. 






