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3^ i«e t«  havs ■urviv«d fo r  mrm than @50 a i l l im i  ]r«ar«, 

v h il«  a»n, &e v« recogn ls« h ia , has b««n aroiUMl f o r  onXjr on« 

m illion  j« a r « .  MKii*a oontinuous QoafXlot with erop p a its  Is  

v « I l  doea'Bantod in  h istoT y, Tho imeAirraiit p l«gu «« o f  Xoeiittt 

and th« potato faM.na In Iraland illu a tr a ta  i ^ t  ean oeoiup 

%fh«n pasts gain oontrol* Past eo n tro l has always b««B prae- 

tisa d  taut tha aathods f^ lo y a d  hava c^angad with ad^Anainf 

c iv i l i s a t io n  fron  aanpowar throui^ aaehaniaal m ans to  

ehattiofiXs o r  p a stie id a s . Ona o f  tha o ld a st raaords o f  p a s t i-  

eidas is  oontainad In Honor's B «itim i o f  sulphur ovar 1000 

yaars a .0.

P astio ida  is  ona o f  tha h i^ i ly  aaativa taras o f  aodam 

taelttioloKjrt tha raaetion  vhioh i t  inirolvas i s  variad but is  

u su a lly  tanparad Iqr voeation a l intarasts* To tha food 

s o ia n t is t  thay ara taraad as food  eontaainants. D afination 

o f  p a stie id a s  i s  not aasy and Tarias aaong oou ntrias. P a sti- 

eidas ara definad as substanoas o r  aiatturas o f  substaneas 

usad to co n tro l aninal and p lan t pasts by k i l l in g  or  ra - 

p a llin g  th«a.



At eut-b¥«ftk o f  tli« B«eond World Wftr th «r« m s  ob« 

iiiB«€itieido vhieh oeeupl«d a koy p o s it io n f th «t  pyrmthrvm^ 

th 9 ox trset f f o a  tho d a isy  flow or Pyretlirtui Q lnor«rlftofoll«ui'”^, 

a substaneo sxeacdlBgly poisonous to  Insaets Imt p raetloa llir  

h am loss  to  aaii* For itmMiy yoars ehanlsts bad boon sookiAg to  

prodnes a s|nth«tle eontaet In sa e tle id a , eapabla o f  baliig aad« 

in  tbo laboratory  fund manufaeturad on n larga  soala  la  ^ o  

e b M io a l ^ r k s ,  vbloti would r iv a l  th is  Tagatabla prodnot in  

• ff«o t iv «a a ss  and surpass ttiis  in  ehaapnass and a v a ila b ility *

In 1940 tba ev iss  f i m  o f  J«H. Qmigr* o f  Sasla

diseovarad tba in sa e t ie id a l propartias o f  a idioaioal that i s  

2 ,8 -b is (P a r« -e h lo ro p h «n y l)- l ,l» l-tr io h lo ro a th a n a  or  nora 

fa « ill» iir ly  knovn as d ieh lorodiphanyltrieh loroathana, la ta r  

abbraviatad to  DDT. ttia f i r «  took p a t« its  to  eovar ^ a  smnu- 

faetnra  o f  th is  ehamloal and i t s  tisa as mi in s fle tie id a , ai^ 

a arly  in  194S tha BritiiAi and Aaariean branehas o f  tba f i r a  

b r o u ^ t  th is  pntants to  tba n otiea  o f  tha a n toa o log ists  in  

oountzlasy who wara saaking a snbstitu ta  f o r  pyrathrua*^. 

r in ea  th«n saareh fo r  eh aaioa l p astio id as  had bsan tm\ 

ou rran tly , about 900 p a stie id a s  ara uai^ in  about 60«000 

fox«u la tion s*^  fo r  various pasts in  a d d ition  to  insaats.

Itnf.

Tha or fa n ie  ohonioals thosa ara baing usad as paatieidas 

can ba e la s s if ia d  in to  thraa a a jor  groups v iz .  organoehloriaa, 

orgam»phosphorus and earbuM tas.
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O icaieiil ooa]>ouBd« whieh « r «  us«d to  oon tro l iiisi»«ts 

ftr« tanrBful, d ir « e t ly  o r  to  auin* Tli« app lleatien

o f  lB8«Q tleld«s and subesctuftnt eon tvol o f  lasoeta  i «  

in  fl«T«r«X wayst (1) stom eh  poiaona for liiaoet* «hle!i out 

pX«Bt lottvoc o r  e lo th  fabriea  (11) eontaet polsont %fhl<  ̂ aro 

appllad d lreetX y to  ^ a  1x>dy o f  tha laaaeta a ltbar hy traatlu g  

tha aataxla l v lth  whieh tha Inaaata eoaa In aeataet o r  ( i l l )  

ayatamie Inaaetleidaa la  idileh the to x le  agaat la  nada a 

eoispoBKit o f  tha plant i t a a l f .  fh « parfaot p eatle lda  ahoul4 

ft^laTa a o i^ l«ta  and a p « e if ic  eontroX o f  th« U iT ft  paat and 

dagrada in  a apaelflad  t la a  to  iMiralaaa aonatitiianta.

Dlseuaalon on peatleldaa  InavltabXjr and eopraotXjr In - 

volvas eonaldaration  o f  tha aasaaaaant o f  rlak  to  sum and 

w i ld - l i fa  and tha hw iaflta  to  p u b lic  haalth and agrleuXtnra.

Among the three eXaaa#a o f  paatleidea v iz .  organoehlorl^ 

nMtad, organophoaphoroua and earbanata In tha p ra a «it d laeu - 

aalon tha peatleldaa belonging to  oiganeehXorlnatad group ara 

found to  be ralatlvaX y paralatant.
'Ria organoehlorlnated peatleldaa v ia . DDT, Xindana,
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d ittld iln , ttadriiif s te . mrm eommnly  knoiBi. I t  has fmmd 

that DDT in  l o i l  tak«ii 10 3r««rs to  d « c l ia «  to  10^ o f  t!i« 

o r ig ls a l  ftfiK>uiit' .̂ n i«  orKftiioehlorln«t«di group o f  p o it ie ld o s  

a r«  XipohlXie In niitaro.

Th0 p o r s l8 t« ie «  of any a p « e if ie  p o s t io ld o  rotldaos vlXX 

b« d «t«ra lo i^  by aany indopondwnt bat int«i*r«lfitod  fiietops, 

ineludlng th« eh«iaioal eharfictoris t ie s  o f  tho eonpouad and 

i t s  8 ii8 e«p tiM Iity  to  n d i s t l o n ,  h y d ro ly s is , ox idatio ii and 

rsduotion , and i t s  s o lu b i l i t y ,  v o la t i l i t y  and i t s  adsorption 

and p a rt it io n  Goaffieionts’*^. Beeauso o f  th« rolJ itivaly  low 

p srs isten ey  and high a ffoetivan assy  organophosphorous 

p a stie id es  ara nov usad w idaly . flius about 140 phosphorus 

oo i^ u n d s  ara or  woro asad as p ra e tie a l p a stio id os  (la e lu d - 

ing plant grovth ragu la tors) in  tha world. Tha nest oommmly 

usad organo-phosphorous ooapounds lik a  BalathioBt dinathoata, 

phosalonat quinftlphosy s u a i^ io a ,  thisiaty athyl»parat^ion, 

■at^yloparathioBy a te . ara knoim.

CHx<̂ OOC2̂ H5

HALATH19V

^ H  CH3

DIMBTHtATS

PHOSALOHB ODIHALPHOe
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SOMZTRIOV
(FSlirmOTHIOH)

THIMST
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STHXL-PAIU7H10X
CPARATHIOW)

M87HtZ.-PAHATHI0N

Mar« thtttt IK),000 toat « jmmr of orgmaophowphornu 

p « it ie id « s  m f  pro4ae«d in th« lTnit«d stut^a H«e«it

gov«rr)a«ntal bunt «n4 3*«>t7ietloR8 oa th« u«« o f  o7gime<- 

ehlorina eompoimdt «nd t^« groving ixu»b«r of orgiiBophosptiortts 

reslstftnt stP«int of Insoots ar« pltieing ii greator burdon o f  

protootlon lato th« novor aaijor elu te  o f  la se e t  tosdasy tho 

ear)MUi»it«a. Tho f i r s t  boaafldo o«s'lMUMto ia 8 «e t io id o  vti« 

cyathotisod  hy Dr. C^sln, «  lo a io r  r«BOi<treli eh oa itt at

tbo 0«igy ch oa iea l Coapaay la Svltaorlaad*'^. aoeauso tlioao 

m atoriala voro dovolopad raofltXjr la  l9 6 0 'S t a ft o r  tho 

g lo b a l d ls tr ib u tlo a  o f  DDT and duriag a period  o f  anviroa- 

raaataX awar«riat8« tha earteaatas twid to  ba aora biodagradabla, 

aad aoaa ara eoasldarably laaa to x le  to  aoatargat spaolaa*



Of tha tlM>usiiiids o f  n«tli3rloavlHUMit«t STnthaslMd Iqr v«riett« 

e h «n io «l oonpanltt In th « l « » t  rmmrm̂  on ly  About m dosoa 

hRT« r««oh«d fix a b lo  produetioB «• oonaoreia l in s o e t ie ld o s . 

Aooiif tli«  d o s t  v ld o ly  ufl«d e«rbiuMit« e o i^ u iid s , onrterjrX 

(X>n«pthyl o r  ■•▼in and b«yfon o r  pi^opoxur

(S->a€l^ylearbftaiit« K^aothyleiirlMuaMto) « t c .  « r «  leROim.

SSVIlf BAYGOIf
(CARB4RTL)

Alisost a l l  ln s 9 e t le id « s  a r«  t o x ie  iM ln ly  by v ir tti*  o f  

th o ir  a b i l i t y  to  d lsm p t th «  tran sn lstlen  o f  iaipulseB along 

th « narvous systsn  o f  aa inaX f. Thcmgh th« aftelianlsa o f  

lapiilaa transaiasion  Is  apparantXy Id^i^tieal in  tbo tmrgmt 

Insaet ai^ in  other irantargot animals, forttanatoly tlioro 

a x is t  b ioeb a a iea lf p b y s io lo g ie a l and aorp h olog iea l d iffaraneas 

in  th« g ross  anatomy o f  nanras and otlM r t is s u e s  vh ii^  para it 

sa la a tiva  to x ia ity . 1%at i s ,  a dki«aieal that i s  la t^ a l to 

in sa ets  ean ba ra la t iv a ly  aontoxla  to  othar o rg a n isa s . ^ r th a r , 

Xatbal amounts in  in saets ara aaota Xass than to x ie  XavaXs in  

b iggar fo ra s  o f  X ifa .

Daspita tha aXaost ecmntXass nuuabar o f  azpariam its

eonduotad in  tha rasaareh f o r  tha aoda o f  a ction  o f  D0T and
9othar organo<diXorina in sa e tie id a s  « tha eoaplata aaohanisa
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rw ftin s a ayvtcrjr. 89«ai to  hm l i t t l «  doit%»t« hev«ir«r«

that iB tsrm p tlon  o f  lm|>als« tmnsBiissioti along th« xmrw9 I s  

InToXvad. Th« inhitoitozr a e t lT ity  o f  organophosphorut astara 

againat (^ollnaatarasaa vaa f i r s t  foim d, in  1941, ^  i\drain 

and h it  tsooiforkara*' • with efiTlHiaat<» inadotieidasy tha noda o f  

aation  vas knonn bafora th a ir  ineaptioit as inaaoticidaa* This 

%faa aoatl^r baeausa o f  p r io r  knowladga o f  pharoneology o f  earba- 

mata druga and banauia o f  a ia lX a r it ia s  to  the knonn eoda o f  

a ction  o f  orranophoaphorua ins«ietioidas* Carbamta tox ie itjr  i s  

dua to In h ib ition  o f  aeatyleholinastarasa at ca rta in  aynaptie 

Jlunotions in  tha narvoua aystaa* A ll o f  tha «a n ifa s ta tion s  froa  

th is  a c t io n , and tha axaet b ioohaaiaal aaehanisa o f  in h ib it io n , 

ara tmdarstood, b^t i t  ia  vary l ik a ly  that chollnsatarasa in ­

h ib it io n  ia  tha p r iw i-fa e ia  oausa o f  daath«

Tha s ia p la st  vay o f  axprassing th« toacieity  o f  auah a 

eoapotmd i s  by aaans o f  an valuas, sueh a valua i s  a

s t a t i s t i c a l  astimata o f  tha doaaga naeasssry to  k i l l  50 pareant 

o f  a la i^ a  population o f  tha ta s t  spaoias undar statad oonditions 

(a .g .  s in g la  o ra l dosa o r  in ja e t io n  o f  s o lu t io n ) , Sacondly, 

t o x ie i t y  aay vary with spaeias , aga, sax, xm tritioa a l stata  and 

fon sn la tion  as v a i l  as v ith  tha routa o f  adm inistration* An 

valua i s  a s ta t ia t ia  whieh, in  i t s a l f ,  givas no in fo fw it io n  on 

tha dosaga that v i l l  ba fa t a l  to  a w a l l  p roportion  o f  a larga 

group o f  a n ia a ls . Tha no a f fa o t  la v a l in  ascparisMntal aniaals 

and tha aeoaptabla d a ily  intake (ADZ) eoaputad f o r  o»n froa  i t  

ara p ra e tio a l paraaatars o f  assassaant o f  toacio ity .
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lu rin g  tli« d isoa tsie ii on p a stle id M  atould 

ttequ«iintt«d v ith  fo llo w in f  tBTWM vhiflli m y  bring fourtli

r«g«rd iag tha Att«s»aaiit o f  th « um  o f  

p « s t lo id « t t  A p o st io ld s  r « t id u «  i t  a rocldtta in  o r  on «  

food  o f  any ehoaieal used fo r  tha co n tro l o f  pasta ai^ tha 

ta m  Ineludas dariiratlvaa o r  dagradation produeta o f  m«lh 

ehaaioala . ttia aiaounts ara axprasaad In parta Iqr naiglit o f  

tha ehaaleal and/or darivatliraa par a i l l i o n  part* valglit 

o f  tha food  (ppa). Good a g r leu ltu ra l p raotiea  (on p a ttlo ld a a ) 

i s  tha raoosaandad uaaga« o f  a p a it le id a , vhioh la Juat 

naeaasary and aaaantlaX f o r  tha eon tro l o f  a paat undar a l l  

p ra e tle a l oonditiona.

Tha tolaranea H a l t  o f  a paatielda  ehaaloa l la  tha 

aaxiaiuia eoneontrntlon o f  p a stie id a  raaldua th at la  paraittad  

in  o r  on food at a ap aeiflad  ataga o f  harvaatiai atoraga^ 

tran sport, aarkatlng or  praparatlon o f  tha food a , upto tha 

f in a l  point o f  eonaujaq;}tion| tha ooneantration i s  azpraasad 

in  ppa. A tolaranea lim it  la  than th« ?a a lla a t raaidua eon- 

s ia ta n t v ith  aon trol o f  paaty Imt to  ba to x ie o lo g ie a lly  

aocaptabla.

acoaptahla d a ily  intaka o f  a p aatie ld a  la  tha d a ily  

intaka vhieh« during an antira  l i fa t ia a t  appaara to  ba w i ^ -  

ou t raaaonabla riak on tha baaia o f  a l l  tha knowi fa o ts  ftt 

tha t ia a . I t  ia  axprasaad in  a il lig r a a a  o f  tho ahaaieal par 

k ilogra a  o f  body va ig^ t (a g /k g ).
Tha " n o -a ^ o o t "  l a v a l  ia  tha doea (praa«aiib lf tha 

highaat atta in ab le  doaa) in  a ohronie t o x ie l t y  atndy at
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vliidh no « f f « e t s  airs obs«rT«d in  n gvou|t tmmt

AnlM ili ooapartti v lth  th « «untM«t«d eontixil group. 

t io n  o f  th« "n o o o ffe o t"  XoYol o f  a p oa tie id o  i f  m e r i t i o a l  

•top in  arriv in g  at m ixiatu aoooptabla d io t a r /  intakoi 

**no~«ff«et* io p lia s  jk> t o x ic  o r  adiwrso a f fa o t .

Howavar, tha ariTironaantal eontaainanta spraad through 

a va ria ty  o f  ahannalat nany o f  whieli aoonar or la ta r  Xaad 

to  our food and drinking natar. Inong thaaa oontaMnanta, 

p a stie id a s  hava raiaad strong p u b lio  oonoaiiii and hava oon- 

tribu tad  aarkadly to  tha ganaral una^ainasa aasooiatad v ith  

tha p o llu tion  boan o f  tha lAat tvo da«adaa.

l̂uny i l l  a ffaata  with prolongad loir dosaga axposui^a o f  

paatieidas ara on record , fh u i DDT thovad atrophy o f  adrenal 

eortax*^®* hapatotoxic a ffact*^^” ^^, l^tpoaura to  lindaaa 

eauecs blood dyseraaina lik a  aframilooytosia*^®**^®, panayto- 
phania*^*^» apl*iatic anaaaia*^® and lankaaaia"^®, Aldrin 

oauaat hapatie t^aora*^^. Organophoaphorus ooapouad raault 

in  p a ra ly tic  tyndroaa id a n tio a l v ith  eartmaata eoapou»la*^^.
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Carbaryl aay eauaa skin i r r i t a t io n  as v a i l  as aystaaio

I

•83
p o i«> n in g * ^ . 4 nuabar o f  in v a stiga tioa s  ^neludad that

a o rb id ity  d ira o t ly  varias  with tha dagraa o f  pastieidaa

P astieidas oaaa in to  axtansiva usa both in  a crieu ltu ra

and p u b lic  haalth during 1944 to  i960 and, avar elnoa, th is

trsDd has eontiim ad. Tha tab la  I ,  I I  and I I I  suaaai^sa tha

in fora a tion  ragarding tha aaomit o f  pastieidaa  alraady ecm-
SI4-86suaadf being eonsuaad and to  be eonsuaed in  India
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n.. 1

Xmmr |A gri«tiltu r«l
EM ter

C<msiuq>tien in  
p u b lle  health

! fo t ft i  
1 t o a » « i

1 9 6 6 ^ 6,664 7,976 14 ,m

X966.67 7,448 9,696 17,107

I9 6 7 .es l l ,g 0 8 9,696 S0,900

1968-«9 14,098 14,108 28,800

1969-70 11,844 14,166 26,000

1970-71 10,164 14,166 24,320

1971-78 19,936 9,600 29,636

1972-73 26,076 10,08« 36,160

1973-74 3 1 ,9 ^ 13*137 46,000

1974-76 37,833 ltf3 4 1 49,864

1976-76 43,414 16,400 58,814

1976-77 36,713 16,206 61,918

1977-78 39,880 19,100 68,900
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P «s tie id «s Tomi«t

BHC S4,S6e

DDT 9,980

Hftlathioa 1 , ? ^

Mo-Pnmthloii |
J

M «t«eyitoz 1 1,279
FanitTOthion f

^?ndrlii 996

D ln«thoat« 347

198

AldTiB I 
i

Chlofilaii« f 317

H«ptaehlor |

Zixmh i 
i

64

2 ,4 ,D 96

Oth«r P « tt le id «s 17,640

TOTAL 1 68,640
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m u

Mi ffig |>»i C tftt -M r  piMi aaA iPo>
lft«

Prednet ! lUMtalrMtiits • T«etoiiioiil %m MS/mv4m «eT«y«d
{ vm ^7€ } l»T «-7 7 { 1977.78 } 1978.79 J I983.8i

Z a ««e tio ld M ^ ,070 81,978 68,896 68,060 94,390

Fttnglet<l«« lS,iOS 14,0T4 16,686 17,786 88,736

A,eiirieid«t SOI 897 4m 644 966

H«7bield«a H,69S 4 , 4 ^ 7,860 10,140 16,860

Plant Qfovth
80 160 880 400 600

B od«ntieid«s 380 600 1,000 1,600

FundLfsiita 660 aoo 900 1,060 1,360

Ifm tle id** 00 160 380 600 1,700

Total 1 68,814 7S,838 84,303 99,679 1,40,090



P e it le id « t  la  food «ir« r«iiidu«t f t e a

t h « ir  u«« oa gn»«liig etepa  sod , tTom po»t h m r f t

u s« OB stor«d  iigriemltaipal pvodoets. km km lng  to  tlio pTobloK 
o f  to x ie  racidmoi o f  thdso p o s t le ld o s  in  food  and oiivireinMBt 

oftM to  tthmrp fom n  arouiid I9lk). flic v id «  «i8« o f  a largo 
v a r ia ty  o f  paatioldoa"®*^ ha« gaaoBitod sariona problMia o f  

th a ir  to x io  raslduaa. Tha ju a t i f ie a t io i i  f o r  ualag paatieidaa 

ill agrieu ltu ra  ia  fr«fruaiitly a aubjaet o f  d isouasion f Tariona 

axparts ha^a ari^vad at d lffa ra n t  eoneluaiona v lth  ragard to 

tiia value o f  ehaaleal erop  p rotaetlon  in  food  ai^ faad produe- 

t lo n .  Aeeording to  aavaval axparts tha world produotioii o f  

food  vould probably ba rsduead by noipa than th ir ty  pareaat i f ,
_oa

a l l  o f  a atiddan, no pastle idaa  irtira avallAbla . 1to« w r ld  

a t praaant vould ba vary bndly o f f  vithotit paatioidaa . X v or ld  

without paatieidas in  fa e t  w i l l  ba a world whara a iX lion t o f  

paopla would atarra to  daath aaeh yaar in  a d d ition  to  thosa 

alraady atarv iag . So wa bava to  l iv a  with tha pastieidaa  and 

uaa t h « i  ao wiaaly that th a ir  h a m fu l lid a  a ffa e ta  ara Ic^ t 

a t an a la ost n ag lig ilila  la v a l .

tha dblorinatad hydroearbona lik a  DDT, w idrin , d la ldriB « 

a to . ara Tory paraiatant and hava a hi|^ lip id /w a ta r  p a r t it io n  

e o a ffie ia n t*  Dua to  thoaa phycieo-ehaB ieal propartiaa thay 

a a a ily  p«aatrata b io lo g ie a l  b a rria rtf aaouBRXlata in  tha l ip id  

ooBpoB«ata o f  organim a and tand to  ba «nriohad by th a ir  

paaaaga upwards in  tha a o o lo g ie a l food ^ a ia a *

Tha advantagaa to  p u b lic  haalth and tha •conooaio o f  tha 

biodagradabla orgaaophoaphataa and oarbanataa raplaoiag tha
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aer« orgsno^loriiMt in «gvi«altar« ima inttoll«
h«alt]i m sm 8«4« For 8»«eM»fial ftgrleuXtar« in tli« 
d«T«lii|i«d Bfttlmis %t)loh e«B tli« »e?« •xpmiml'wm b ie-
di«gratelil« iii««etieid«8y ergaao^lorlB* mrm ne hmgrnr 

mBBmtimXrn

in  a«ir«lopiiii eetffitvica tio««v»r th « r«pl«ie«iiwfit o f  th « 

e liX o^ a ftM  in s « o t io id «s  in  a g fie a ltu M  rotiird ««iaieaie

doTolopaontf v h il«  th e ir  •Xialnfttioii in  p n b lie  homltb wrnXd 

ro sn lt  in  1di« m\moAmmmt o f  many v «e to r  eo n tro l profnuHiot 

«nd a rasurgcne* o f  d it « « s « o .  Oonfoquontly, r o s tr lo t lo a o  

iBposod by ft nuBbor o f  gov«ni2i « i t s  on tho us* o f  IJD? bftvo 

boon a smttor o f  ooneom . Tlio M roo tor  QonoraX o f  

M i^ftfixod  tho oimtinning iMportfinoo o f  DPT in oporatim io 

ftgainat aa laria  and oth or Tootor bonio d iaoaaot.

L it t l9  in fo r»a tio n  i s  a va ila b lo  eoaparing tbo ooat in -  

TolYod in  uaing organophoapliataa and oarbaaatoa in  pXaoo o f  

o rraaoeb loria o  in  a griou ltn ro . In t r o p io a l  eoant7io8« tbo 

uao o f  organoohlorino group o f  in so e tio id o a  ia  ralativoXjr 

high fo r  aoliioving ooonoay, o f f io iw io r  and poraiatoaey. Tho 

avoraga poraiatanojr o f  aeat ohXorinatod in aoetio id oa  ia  

around 3-10 yoars. Haooat l ito r a tn r o  roiroaXa that parathion 

and diaainon aro aXao poraiatant in  tho onvironnont fo r  

aoToraX aentha. Wido^aproad d o t o o t i^  o f  poatio idoa  and th o ir  

t o x io  tom inaX prodaota, in  aovoraX oatogorioa  o f  food» wator, 

• o iI»  a ir  and doaonatratioa o f  b iooonoantration  o f  aoaa
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p «stie ld «i tlifVttgh food elmiB ha« af̂ mscdi
eoiie«fii, s in e*  tom  o f  tli« p « s t ie id « s  mrm r«port«d  to  bo

ooroiBogoiiley Hutogonie ond to fm to g o n io * ^ .

Tlio ooliitieB  o f  %lio pTobloH o f  p o o t ie l4 o  M oidiioo s to r to

vilSi lo g it ljit i« (iy  appTOT«t pToetO^Tmttf spr««4 o f  oorroot In*

fOfBwtiiHi on tho p M tie id o i oad tho p iop or iNlaeotioii oad 

iBctfttotlo&  o f  tb «  u s « f« .  rosidaos o f  TttTioYis p o tt ie id o o  

on eropt dopond <wi tlio folXowing iaperton t f«otoP i"® ^i

o . Cfop futd i t o  vfiv loty .

b . C liw it ie  oonditlono -  D lsoipntlon  o f  p ss t ie id o e  has

b««n itiovn to  bo f«ioto7 In hot and r « ln y  toaoon than in  v ln tor . 

l« iid U 9 i o f  p oa tie ld o  appllod  to  tho mmm oiop  growi in  

d i f f o n n t  sonaoni bat with tho oano dooof aro d if fo v « a t . 

P roo ip ita tion  oan wish doim tho posidaoo from a « r ia l  parta 

o f  tho p la n t, aany a t iw tt  to  lo v o lt  lo s t  than tho to loran oo 

H a lt s  f ix o d  f o r  tho tox ioa n t. In b righ t sm « sono oo^^^ads 

aro photo<*dogradod*

o* HinagoiMnt p ra otioos  a s i tho doso o f  f o r t l l i -  

sorsy va tor  aanagoaiMity oto»

d« Doso o f  p o s t io id o  appliod  has a d iro e t  boaring on 

tho ajsoont o f  rosiduo l o f t .

o« Mothod o f  ap p lioa tioB  o f  p o s t io id o s  -> Tho typo o f  

fo rm lfttim i tis«d, nataro o f  applianoos (p a r t io n la r ly  sprayors 

vhothor high vo1u m « le v  voliaao or  u ltra  le v  iroluM ) used, 

and vhothor i t  i s  appliod  on tha fo l ia g o  or  to  tho K »il«
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f .  f i M  intttrviil applieiitioiiB  e f  th « p « s t lo id «

•Bi Xftft ftppliefttioit mA  b «rv «tt ia c»

f .  S o il  ffp 9  -  I t s  pH Mid t Itost o f  tho

p « ft ie id « a  ftvo nnttalilo undor allu iliiio  oom litlo iia , p «r - 

w i l l  Icmfor la  « e id io  <uid elajrox s o i l s  than in  

s lk s l ia s  wnd ssady s o i l s .  9v«n tbs absorptioii o f  p a stie id ss  

bjr p lants i s  rsd»o«d b̂ r iiiorossiiig  elsjr oontsnt o f  tbs  s o i l .

hm ? 7 « s t « « i t  o f  ths ofop  proltaioo saoh ss dfyiAgy wisli- 

i n f ,  ooolEiiig, o te , v h i^  sro  lofioMft to dooroaso tho rssidaos 

eonsidoi»)>l7 .

i .  Ssnpling and a n a ly tio a l nsthod oaiplojsd -  

•aelsts d i f fo fw it  aoeumey (d sr ia t io n  fto a  th« ro a l valuo) 

o f  th« rosidus iralttss oUtalnsd by adopting d if fo r o n t  osthods. 

Tbs tjrps o f  sxtraetio ii and olsait up pToosdurss ussdy tbs 

•xtsnt o f  rseovsrx ob ta ia sd , s te . ars iap»rtan t eoasid sra tion s. 

Tbfi anal^ftieal suqplss havs to  bs rsppsssatatiY s o f  l^s l o t .

Tbs «an«g€MBsnt o f  p s s t io id s  rssiduos i s  tbim a eoaprobwio 

s iv o  sxove iss  iaYolYiag s s lse t iim  o f  tb s  appropriato p ss tio id o s  

(and svbstitu tiB g  tb sss  idion vssistsn os  n a a ifo s ts ) standardis- 

ia g  aatily tioa l sstbods f o r  tb s  p ss t io id ss  and ^ s i r  dsgradatiea 

p xed w ts  (M sid a ss}*  s t a b i l i t y  o r  dsoay o f  tb s  p «s t is id ss «  

lo tb a lit jr  fo r  tbs  targsts and to x io it y  forfiantargots* su rv si- 

lla n o s  and o oa ito r ia g  ia  tbs  bios|ilisrs« ia  food  and va tsr  ai^ 

in  d is t  aad u lt ia a ts ly  to  aaa, p rop srtiss  o f  rss id a se , s to .

Tbs p rss«it norkt

Tbs rsqa irM sats o f  fa rth sr  knowlsdgs on p ss t io id s s  an^
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t h « ir  1a food , ar« mtajr at MHitioa«d

in  til* fo 7 «g o la f prnrikgmphm A f « v  lmv9 b««ii as

fo U o v *  In th « p fu m t  8tttAi«s* Tliveo arc axpaotad to  bolp  

id « B t ify  th« araas r«fralriiif!: p a rtioa la r  a ttan tion  to  fo ro lB f 

tlia im»9 m  vMoii tlia a lt iw ita  o)iJ«et« **Saf« u t«  o f  p a a ti« l*  

d««** eaa b« stfuoturad.

A Ia?g« RUBlMir o f  eofliir«hansiv« tre«itlaas ar* availtib lo  

today vhieh ha^« ou tlin ed  Tarloua a«tiiods and taohnlciuat f o r  

p «8 t ie id «  roaidua aniilyala*^^'®®. CJffiolal iittoapta hav* a lto  

bean ond« f o r  astAbilahliie u n lflad  and aeeaptabla im a ly tloa l 

toGhnl^iuaa nbleh voold  b« adopt«d by a l l  the agMiolea tavolvod 

In th is  work. iPor Inatanee, the Food mid Drug 4dsiinietr?itloii, 

U .S.A. has eoiqc>il«d nde<iuate a n a ly tioa l nathoda fo r  use In 

th e ir  a n a ly tica l la b o r a to r le a * ^ .

S ia il^ r ly t  f in a l  eet^oda o f  analysis have alao be«n 

published by AOAC"®*. Codex Aliawatarlotts (^isalsaioa <^A0 

and tiifHO) at I t s  ninth sess ion  in  loae  in  IfOYcaiber, 197S 

stron g ly  f e l t  the need f o r  ^Oodex re fe re e  •ethods*'.

The iaportanee o f  p e s t ie id e  residue problea  led  to  

intttasive seareh fo r  a n a ly tio a l n e t l ^ s  f o r  aoourate and 

rapid  an alysis o f  residues in  d iverse eoisMedlties mxA a a ter lo  

a l s .  This e f f o r t  has n ot on ly  been d ireeted  towards la p rovo- 

aent o f  the ex is tin g  a n a ly t ica l teeloiiques and deTeloiment 

o f  new instnvaental Methods but a lso  f o r  doveloplfig exp ertiso  

f o r  adeciuate sepam tion  o f  n le ro -q u a n tit ie s  o f  residues fro a  

bulk o f  the a a te r ia l under test**^^. 2n fa e t ,  the f in a l  

a n a ly tica l Methods alone have been found incapable o f  giving
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eon 8 ist«n t and aomurftt« r«su lte|  8uita1il« toehni«|ii«s t o t

n u an tlt«tlY « «xtrftetlon  o f  rasidiuos mA o l«a ii up o f  tlio

«xtriietiT «e « t «  In stitu tod  « t  f i r s t  bnsie stop * , ariofljr
spoftkinf, th« foXloidUng s t ^ s  aro a o o o sss fy  f o r  sdoqiuito

iini^lysis o f  p«sti«3ido rosiduss in  any m ito r ia l i -

( i )  Euqpllng snd ssyoiplo stoi*«go«

( i i )  FroparatlMi o f  tho saiqilo.

( i i i )  8olv«n t oxtTfietion proeodwo'*’^ ,

(Iv )  Cls«n-up o f  • * t r « e t lv s s * ^ ’ "‘® ® *"^»'^® .

(▼) Hn^lytioiil toehniquss (both f o r  in u ilita tivo  and

€|ttantitatlv« to m ln a l a n a ly s is )}*
3S(a ) Gas liq u id  cAironatofraphy”  .

(b ) Wat taehn iea l a n a ly s is , in e lu d in f ’"^*"^^ v is ib la  
and u lt r a v lo la t  spactropfeotOMatryOncWbtotal 

eh lorina  and to ta l  phoiqphorus aatbod).

(e )  Chronatog raphy -  in  respaot o f  «3luw i, papar and 

th in  layar**^»*^®»“^®.

(d ) P o la ro fn p liy ,

(a ) In fra-rad  spoetrosoop y^ ^ .

( f ) ^ luorinatry«

(g ) Mass spaotroseopy.

(h ) Nautfoa a o tiv a tion  a n a ly s is .

( i )  iQ syw itie (oh olin astorasa  in h ib it io n )  aathed. 

Tbara ara alraady in d ica tio n s  that in  absanea o f  agraad

laathods, v id a ly  divargant ra su lts  »ay  ba obtalnad avan yhm  

tha sasa sanpla bus baan analysad in  arnra than ona oantra.
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Httsldu« tusalypie laborftteTios in  Indltt ar« f « v  and 

y « t  to  iie<iuir« th « •zitlr* rmngm o f  ofinipiMfiti

*T9 uBvmlly iapoftad f «arp«i«lT« and iir« eoNntiftualljr 

b «iag  r«{>lao«d hy m w t  «md b ottor  nodioXt. ■hall hav« %o 

t f t i lo r  tmr M thods ftoeordii% to  €mr TmaonremB

v itt i istliiiaaBi s n e r lf ie *  o f  soetirtiey and tpoad, Wa m y  m t  uaa 

tha aoet sa n sitiva  InstruM ^ta o f  analyeia mlvayg bat va ahall 

fin d  out tha eoneantratlon at p »r  ra<|ulFaii«at8. Analirtiaal 

eoa p la x itia e  ara astM>aiat<^ with aTac tha baat o f  tha aathoda 

ava ila b la  tO 'd a /, Tha saFlous an«ilytiea l erroTB hava av«B 
baan obaarrod in  tha a a tioa tlon  o f  organoehlorina paatieidaa 

with tha uaa o f  tha noat aopM atieatad and eoa tly  initrunant 

l ik a  OLC*^.

Bo s ia p la  nathoda f o r  a x tra etion , elaanup wid dataraina* 

t io n  ara naadad* 4 anaXI nuabar o f  atudiaa hava baim

dona in  India to  ganam liaa a oniltiraaidua fou tina  o r  to ra - 

duea tha atapa o f  datarainatl«ni o f  paatieida  raaidaaa, lU n ifia - 

t lo n  o f  a atap fr o «  tha a x tra etion  to  dataraiaatlm i ean raduaa 

o r  B lnialaa tha oparational arrora .

41thoui^ a larga nimbar o f  paatieidaa ahaaioaXs aifa baiJMl 

uaad nov-a-days, a ttan tion  has ba«a ooncantratad on a Uadi tad 

niwbar o f  w idalr uaad paatieidaa ba loag in f t o  orgaiioohlorlnatad, 

organophoaphoroaa and earbanata groupa in  tha r a e w t  atody.

Soaa approaehas to  ganaraliaation  and davaXopaant o f  nav 

nattedoXogy o r  li^provaMnt o f  tha atapa uaad in  raaidaa aaaXyaii 

o f  fooda hm v  baan aada*
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Degradation o f  p oa tle ld M  has baan atudlad bgr a nvuilMV 

o f  n0 flEara*^*^“^®. Bat thara ia  a at7oni na î  ̂ t o  gat In fo im i- 

tiott OB raaidues o f  variotia paatieidaa on d i f fa » « a t  oropa o f  

eooBodltiaa f r o »  auparviaad tx la la  a t d iffa ra n t parta o f  anjr 

Qountry* Siateh studiaa ara hfllpfttl fo r  ooiQiaring tli« publltdiad 

raau lta , vhioh ara t f la d  undar h lg lily  hatai>oganoaa and loaaX l- 

aad oondltiona.

Study on tha daeay o f  paatieidaa In w^tar, v a r la ty  o f  

food  artieXaa and alao leas dua to  proeasalng hava l»a«i 

aatiaatad. S ta b ility  in tha aolTant ganarally uaad in  fo iw i-  

la tion a  haa baan ttudiad.
•Elie ehaaiatry*®®*^ o r  tha ehaaieal natura o f  tha 

pastieidaa  in  ra la tion  to  aoaaeditiaa or anviroima&t or  to  

aoBa a p a e ifie  ehsiBieala o r  in  soma raaatioaa Xika thosa 

oceu rriag  in  b io -sy st«M  ahouild ba known. I t  nay halp oaa to  

know o f  tha formation o f  tt»xie n a ta r ia lt  and propartiaa to  ba 

uaad f o r  a n a ly tiea l purpoaae.

^ fa o t a  o f  a fan in organ ic aalta  on paatieidaa ara alw> 

inoXudad in  tha study. Hia obsarvad diangaa aan ba usad in  

tha Id M itifiea tion  and d a ta m in a tion , o r  f o r  tha s p a e i f iw -  

t io n , o f  a singXa eonponant (p a a tie id a ) avan in  a adxtura.

Dataraination o f  a fa v  individuaX p a stio id a  rasidaa has 

baan donaf gaX aXaotroplwraaia aathod haa baan proposad auooass* 

faXXy f o r  tha datam ination  o f  diaathoata (an orgamplKisplioreas 

oompotUDd). Also tha gaa Xiciuid ehroaatographia aathod o f  ana- 

Xysls has baan axaainad f o r  tha anaXyaia o f  p a a tie id a s .
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It S I SI

For «n o f  th « r«8i4uaX p « s t ie id « s  in  vtra foods

aark«t sai^oy Imvs boon dono. 71i« r«8l4tiiil XovoXs v«i*« <m» i- 

pnrod v lth  th « rctld ao  U » i t  us r«irairod bjr Pi*«v«(itloB o f  ^ood 

M ttltom itiim  Halos (H liilstyy o f  Hwilth and finally  ^ I fa rO f 

Oovt. o f  India)*

lanirlvoiiaoat eon slsts  In a nuabar o f  n ie i« -o7 fa iilsa s»

Thmrm a fo  smia oxa^plas ragardiag tha a f fo e t  o f  adero-organira
KA gA

on p astio id as  o r  T lea-varsa*"^" aod a l»o  o f  no a ffa o t  la
S7tl3is ragard %s s o i l  hnrtooure a nunbai* o f  onsanisna, i t  i s  

vary  i i^ r t a n t  to  stady tha a ioT ob ia l infXumioa on i>astieidas 

and Tioa-Tarsa. Tbis has baan dona.

Tha pasticid as thosa firm kzioifn as possaasiitg lass  t o x ic i t y  

and high a ff ie a e y  amy b« tr ia d  fo r  a p p lioa tion  to  sona dasirad 

eotaaoditias fo r  p rota etion . k short bat Tary in tarastin g  study 

has ba«n dona ragardiag tha a p p lica tion  o f  phosalima (an 

organophosphorue eoapoond) in  eon t r o l l in g  ^ a  ia so o t  in  dry 

f i s h .

spaetaealar daralopaant in  a n a ly tica l taohni(!U«i has basn 

dcma and axtansiva lita ra tu ra  has ba«a ipda ava ilab la  mi rasidua 

analysis'*^^"^^. !loi#«var» oora stadias ara naeossary f o r  su ita b ly  

adopting tha a x is tin g , or  astabliidiiiig nav, a n a ly tica l ta^miciuas 

f o r  tiAa p a stio id a  rasidaa an alysis undar Indian oon ditim s*

P astioida  rasidua survay a l l  ovar tha India should bo dona 

as thara i s  an hataroganous o l in a t ic  eonditicm , though soaa 

stad ias haYa already baan doBo’”^^ axcopt tha aastam  part o f  

Zadia.
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As various it«a s  o f  food  eontaalm ited with p « t t ie id « t ,  

the hody t is tu a s  ara l ik a ly  to  oontain p a stie id a a , p a v tieu la r ly  

tha orfaA oehlorlna onaa vhieh tand to  aeeooalata in  tha l»d y  

f a t .  Dala at raiiortad raaulta o f  analysla  o f  body fa t

froB  104 aaaplae takan in  1964 from  paopla without any kisoifla 

oeeupatlonal aarpoaura to  in sa ctie id a a , Thraa in sa etie id a a , ▼!*. 

DDT, iHC and d ia ld r in , %fara dataetad. 4 ooa^Arativa valuaa o f  

DDT in  huflMUi fa t  in d iffa ra n t ootintidat hava baan rapoirtad in
mmiSOthe S p «c i« l C om ittaa on Harmful S ffaeta  o f  P ea tle id a a *^ ,

Tha?a !■  l i t t l a  in fora a tlon  regarding tha raaldua la va l in  

human tisauas in India axeapt tha raport o f  Dala aJi Htonea 

axtanfiva work is  naadad on th is  aubjaet. eo»a amount haa baan 

dona hara.

Tha form ation o f  nitroeaminas by soaw o f  tha paatieidaa 

has alTO baan studiad in  soaa d a ta ila .

1f)ou|^ a o s t ly  th in  layar ehroaatographie n a^od  o f  datar- 

o in a tion  hnva b a «i f o l i o  wad in  o o s t  o f  tha oasaa ^ a  rasu lta  

ware authantieatad by Gt«C.


