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o Bio-pesticides or Natural pesticides are derived from naturel materiel
" gocnals,plnts, bacera, end cetain minerals, .

CHEMICAL PESTICIDES :

e el st nbe s n e lbwng s ”

NRGANOCHLORINE PESTICIDES :

* The orgnnclrn ae necicides thal conin caton (s g ) bydogen nd

chlorine thus they are also caled e hydrocarbons, chlorimted  organic, chlornaed
insecicdes, and chlornated synthetics. Some of the organechlorine pesticides and their
node of action on a insect are as follows :

o Di phenyl aliphaties - th oldst group of the organochlorine i the
diphenyl liphaics which incuded DDT, DDD, BCH, doofe, el and
methoxyehlor etc.

Modeofaction:  The mode of action for DDT is not clealy
established but in some complex manner it destroy the potassium fons
within the axons of he neron in & way thal prevents tormal ransiission
of nerve impulses bolh in insects and apperently acts on the sodium
channe] to cause leakege of sodium fons. Eventually the affected neurons
fire impulses spontaneous muscles to which-DDT jites- followed by
convulsions and death. DDIT has a negative temperature comelation—the
lower the temperature the more toxic it becomes Lo insecs.

Hexchlorocyclobexane (HCH) - Also known as benzenchexachloride
(BHC), the insecticidal propeties of HCH were discovered in and Britsh
entomologiss,In it technical grade,there are five isomers, alpha, beta
gz, delta and epsilon. Suprisingly, only that hes inectcidal
propertes. Consequently,the gamma isomer wasisolated in manfachure
and sold as the odorless nseetcide Indian technical grade HCH has a
strong musty odor and flavor, which can be imperted o treated crops and
arimal products, Because of its HCH is still sed in many developing
coutries. [n 2002, the U.S, EPA removed all food-tlated uses of inden.

Mode of action: The ~effects of HCH superfiialy resemble those of

DD, but oceur much more rapidly, and result i & much higher in

inseets. The gaama isomer is a newrotoxicant whose efees are normally

seen within hours as increased activiy, tremots, and con prostraion, It
pill

too, exhibits aneganve semperarneconlaton,butnot s pronounced 25
thatof DDT. :

ORGANOPHOSPHATES

Onpbosphs (O i he o s et oo hghors -
Othmmesmd,bmmluugermvogue,phosphatﬁ,pbosphonmimﬁcides,m i
elaives and phosphoric acid esters. All orgznophosphates e deived from one of eids,
a5 classare lso similar, Therinseetiidal qulies wee firstabserved i Germany
duing Word War 1 e oy oic OPnerve s, sonan ad tbun. il
the discovery was made in searh.“of substitues of nicfine, which was hea nsectcde
butin short supply in Germany.

The Crganophosphates hse o distctve fatums: they ae generally more toxic to
verehrates than othr chasses of inseficides and mast e ch or nonresista. I is this
Tercharactristic that brought them into agricutrel e e subsivesfor the pesistent
rganchlorine relatively high toricity of {he OP's, EPA, under provisions of the Food
Quabity Prfecion Act (1996), undertook n extensive reap class begfming in the lae
1990's, Many OP's were voluntaily canceled end other lost userthe most widely used
Organophosphats inseciide s chlovopyrifs.

CHLOROPYRIFOS: Chlonoyrifus i neraioalyinclde Pyrines, Bordan, Dursban,
Empir, Suare, Lorshen, Pirdane, Soot, And Stipend. Chloropyrifos i actve against
insot pest. The toxicty o hloropyifos chloropyrifos resuls fom the action of the
metabotes chlorpyrifos oxon , which inativeles cetyl cholieserse at el
junctions . aver stimulation of the peripherl nervous system then resls i deah
hlonopyrifos  acts on inseets primarily a5 a contet poison, and has some acton 5 &
flomch paison, The solven's used n formulations e usually hexan or xylese.

TUPAC NAME OF CHLOROPYRIFOS: 0, O-diethyl 04,5 ftrichloro-2-pyridyl
phosphorothioete

* CHEMICAL FORMULA: CoHChNOSPS

ACTVITE:
o acariides(rganothiophosphalesaricides).
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o Insecticides (pyridine organothiophosphate insecticides).
o pematicides (organothiophosphate nematicides,

STRUCTURE:

ol 5, 0—CH—CH
\/ M

Cl 0/ \O—CH,-—CH,

Cl

Mode of action: The Organophosphates work by inhibiting certain important enzymes
of the nervous system, namely cholineserase (CHE). The en phosphorylated when it
becomes tached o the phosphorous moiety of the insestcide, & binding that is
irreversible. This inhibition accumulation of acetylcholine (Ach) at the beuon / newron
and neuron / muscl junctions or synapses, causing repid vohuntary muscles and finally
parelysis.

CARBAMATES

The Carbamates insecticides are derivatives ofcarbm:cacid. And like the OP's their that
of inhibiting the vital enzyme cholinesterase (ChE).

"The first sucoessful Carbamates insecdicide, carbary, was introduced in 1956, More of it

 has bees used worldwide that ol Carbamates combined. Two disinct qualty have
made it the most popular Carbamates: its very low mamimalian oral and dermal toxic
exceptionally broad spectrum of insect control. Other long-standing carbamate
insecticides wre methomyl, carbofuran, oxanly, thiodiceb, mefhiocarb, Fropoxur,
bendiocarh,carbosul aldoxycard, promecarb end fenoxycarb, Carbamates mote recently
introduced include indoxacarb, alaycarb and furathiocarb.

WMiode of action : Carbamates inhibit cholnesterase (ChE) as Ops do and they behave in
almost identcal maner in biological system main cifferences. Some Carbamates are
potent inhibitors of alisterase (miscellancous aliphatic esterases whose exact funetion
are heir elctivty is sometime more pronounced against the CAE of diffrent speces.
Se‘cond, CHE inibition by Carbamates s reverse inhobited by a Carbamate it is said (o

/

m

be carbamylated, as when an OP results in the enzyme being phosporylated. In insects,
the effect Carbamates are primarly those of poisoning of the central nervous system,
since the insect nenromuscular junction it not cholinergic. The only cholinergic synapse
synapses known in insects e in the central nervous system.

PYRAZOLES:

The example of tebufenpyrad and fenpyroximate. These were designed primarily as non
systematic contact miticids , but do have limited effectiveness on psylla, aphids,
whitefly, and thrips. Presently most widly used pyrazole insectcide is fipronil . Fipronil
s active on 2 broad spectrum insectcide againstchewing and sucking insects.

TUPAC NAME OF FIPRONIL : 5-amim-1{2,6-di:h|§ro-u,u,a-kiﬂunm—p—toly|}-4-
trifluoromethylsulfinylpyrazole-3-carbonitrile

FORMULA : CHLCHFNOS

STRUCTURE OF FIPRONIL

F—C—f

ACTIVITY: Acaricides (pyrazole acaricides
insecticides (pyrazole inseeticides
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|4 Mode of action : their Mode of acion is thatb of inhibiting mitochondrial electron

trasport ot NADH-Co) reductase st leading of adenosine Iriphosphate (ATP)
formatio, e rucilenegy malecue. Fipronil show newroloxiciy.

BOTANICATS -

Botnical insecicies ateof grea o many, for tey are natrel nsetcide, tocants
derived from plans. Hisoricaly, the been in e ongertan any ofher group wilh e
possle excepionof sulfr, Tobace, pyrelrum ,deis,hellbrore (quassia camp were
same of the more mportant plant producs n use before the orgaized seach for
inseeticdes began fn the ely 19405 secent year the term bioraional has been put
itoplay by the EPA, There e similaries and diffrences bewoenthe tems botanicals
bioraionel, We nchude 2 setion of th bioratoals below and will s the overlps
in th at secton, Boanice insecticde use in the U.S. peaked in 1966, and bas decined
sediy since. Pyrethrm s now the nly clasical boanical vse. Some newer plant -
derved insecicides that have com into use are refered to e florls or oenied plnt

chemicals and include, limenene, cimamldehyde and eugerol. In additon there i

azadirethin from the neem tree which s sed in grecabouse and on.

PYRETHROIDS

Naturel pyrethrum hes seldom been used forinsectcidl purpses because of its costand
inabiliy in sunlgh. In ecentdecades, pyrthin- e mateils have become available.
They were orggnall refemed to s a synhetc pyrethoids. Curently, the better nome
petroids These e stable in sunlight genraly effective against most agricultura
et pests used e the very low pound per are.The pyrelrods hase an interesting
evoluion, which is convenienly divided int four generatons. The fist genraion
contans orly Allrin, which appeared n 1949, I synthess was very complex,
imolving 22 chemical reations to teach the fnel phonothrin, The second generation

 includes teramethrin; ollowed by resmethein in 1967 bioresmethrn, then Bioallethrin
 and fnaly hoootin. The thid eneration inludes fnvalrate, Tribt & Bellmark and

Permethrin which appeared in 1972-73, These became the first agricultural parathyroid
becats of nsectidal actvity and her photostabily. They were vrtully unaffected by
uiraviolet i snlight lasting 4 days aresidueson crop folige.

05

TUPAC NAME OF ALLETHRIN: (RS}-allyh-2-methyl--oxocyclopent--eny
(IR 3RS, 1R838R)-2, 2-dimethyl-3-(Lmethylprop-.
-¢yl)eyclopropanecarborylate

FORMULA: C]!H:ﬁ(}} |
Thename “pllhrine” s usd in France, Ong subset ofsomersof i sbstance s :

own BS] common name; say bioallehrin,

STRUCTURE:
H(I—C/CHl 0
R W
Koo -0 Ch

0
ACTIVITY:  insectcides (pyrethroid esterinsecticdes)

Mode of acon - The pyretroids share simlar - modes of acion resembling that of
DDT end e considered avonic poisons. The “Keeping open the sodium channel n
neuronal membranes, There are two type of pyretwoids, Type 1, among olher
physilogica negative temperatre cofficen, resembling thal of DDT. Type I n
conlst have @ positve tempersure coeffcent, shovwing meeinerease in ambien
temperature, Pyecioids affct both the - peripheral and cental nervous gysem of the
et They nitally sfmlatng produce repetfve discharge end evenfually caste
panlysis. Such et ae caused by ther acion on the sodhum channel, iy sdium
jons are pemitted 1o entr the axon to case eciltion. The stimulaing effect of
pyrethoids is much more pronouced than

BIFENTHRIN

TUPAC OF BIFENTHRIN ¢ ¢ 2-methylbiphenyl-3-ylmethyl (2 RS3RS)-32-
chloro-334ifToroprop--enyl-1 -imethyleyclopropanecarborylate

FORMULA: CofhuCI:
0



STRUCTURE
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ACTIVITY:  acaricides (pymethroid este acaricides
insecticides (pyrethroid ster nsecticides

Pyrethrum

Pyretrum is extracied from he flowers of & chrysanthemum. grown in Keaya and
Beuador Tt s one ofthe oldest and safet et ground , ried lowers were used in the
ey 15" cntry as the rigiallose power to contulbody e in the Napoleoni
W, et with phenomenl sped casing immediee pealyis thus its populerity in
st knockdown house hold aerosols. However, un with one ofthe synergists, mostof e
panelyzed inseets recover 1o once again become pest. Pytethrum is & mixture of four
compound | and I cinerins 1 and 11

Mode o acfion- Pyrethrum is en axonic poison, as are the synhetic Py_rgmroids and
DI, Axoric pisons re those that in someeletical impuls tansmission dlong the
(aoms, the extensions of the neuon cell body. Pyretrun and some pyrthroids

wm

nseciida effct when th temperatue s lowered a negative-temperature coeffcint, a5
does DT, They effect both the peripheral nervous system of the - inseet. Pyrethrum
iniially stimulates nerve cells 1o produce repettive discharge, leading eventually to
pacley caused by thei action on the sodium channel, & iny hole through which sodum
fons e permitid t ente the xon to cause excitaion are produced ininseet nerve ord,
which contains ganglia and systems as well as in giant nerve fiber axons.

Rotenone s extracted from the roots of demis plect in Asia and cube plants in South
America, This broad-speetrum imsecticide s highly toxic fo fsh and moderately toxic to
mammals. It acts & both a contact and stomach poiso to insects. It s slow acting and, in
the presence of sun and air,is effectiveness is lost within a week after application. Wear
& mask during application because rotenone can irilae the respiratory tract, Rotenone
dusts and sprays have been used for years to control aphids, certain beetles and
caterpllar. Rotenone is a broad spectrum insecticide that kills beneficial insects along
with pests.

FUMIGANTS

The furnigants are small, volatile, organic molecules that become gases at temperatures
above 40'F. They are usually heavier than contain one or more of the halogens, Most are
highly pentrating reaching through large masses of material . Tey are inseet eggs,
nematodes and certain microorganists in buildings, werchouse, grain eleveators, soils
and greenhouses and in package dried fruits, beans, grain, and breakfast cereals.
Although its use in mow in decline because of environmental cancemns methl bromide is
the most heavily used of the fumigant, 68 worldwide in 1996, almast hlf of which s
used in the U5, The dominant use s for preplanting soil treated accounted for 70% if
that that globel totel, Quarantine uses account for 5-8%, while 8% is used to treat
perishable products such s flow 12 % for nonperishable: products, like nuts and timber,
Approxmately 6% is used for structurel application s in drywood temmite infested
building,

INSECT REPELLENTS

Historically, repellents have smoke, pants hung in dwellings or rubbed on the skin as the
freshplantorits brews il pit various earths applied to the dboy. Before 2 mare edified
approach to nseet olfaction znd behavior was develaped, it was wrongly a substance was
repugnant to humans it would Hkewise be repellent to annoying insects.In recent istory,
the repellents have been dimethly] phibalate Indalone, Rutgers 612, dibutyl phthalate
various MOK repellent the military clothing repellrt, dimethyl carbate and dielbyl
toluamide. Of has survived and is used worldwide for biting flies and mosquitoes. Most
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ofthe ofbers have lost thei regitztions are oo Lo

] ger 1999, EPA has registered
R 1ot sepelent Nemethylneodecanamice, Rather being used on humansgtu rI;p::
inseets, it s houschold loors and ther strface (o tepel cockroaches and ants,

SPECIFIC ORGANIC PESTICIDES;

¢ Microbial insecticides ; By, (Bacillus thuringionsis) is 5 ny i

baue@ disease of inects,effetive agins yugung c:lerpﬂlarsm(rﬁlly gbcsﬁﬁ
hstaki) B1. substrain $gn Disgo tenebrionis s effctve againsl' Colorady
pnmn‘lmle rubs and B, substran iraefingis i effecive againg! ly ang
mosquito I:i:vae. B is consdered sef 0 humans and wildlfe. B, acts a5 5
stomach peisn by producing proteins (‘toxic erystls”) whichmawiﬁlhmlls
of the gt liing .°I suseptble inseets. These B, protens paralyze the digestive
system, and ﬂx ifectd inseotsops feeding within s Tangeted insecty e

from Starvalion in 2:3 days. Tnsects must et sprayed foliage for B, to b
el B el 3 e ot o i
rela_m'cly quickly py sunlight ferspaying. I has b used iy good success
against the catepillar pests of the cole ctop fumily- impored cabbagewom,
cabbage loape,crosstriped catepilar,and the diamond back moth,

Inseeicdal Soaps : Soaps can be used 19 control & wide range

S@all, soft-bodied erteopods such s aphis mealybugs, ps?vlli?iilﬂlsm
it e most susceptible o oaps. In gt cases, control results from disruption
of the pell membrangs of (e insst, Soaps ang detrgents may also remonil: the
pmtecltye waes thztwycrthc insec,cansing death through excess logs of water,
Inswl'lcldal S9APS a0t ity as conact nsefcdes, wit o esidug effy, Tobe
effect{v;, spreys must be applied direely to, ang thoroughly cover, the inse,
Inseotidal soaps are considered selective insceticides becanse of tl;eir minime]
advers effets on other orgis, Ludy beetles, groen laeings pollinating
st et il s e 0 st sup e
Wm mites, however, which are ofien important in the control of Spider
s ane vulnerable o inseticidl soaps

Drawbacks: One of the most serigus potental drawbacks 1o the use of

sprgs is .1h_e1r phytmox_icity. Certain plants are sensiive 1o these sprayssD:;Ttidi::ygcl;lel

ﬁmsly mjured. The ris of plan damage is greater with homemade preparatios of
lmehnlldl soaps or detergents. When i doub, tet soap-deergent sprays- for

pll_mtf:xlcll]' problems on asmll area a day o oo before an extensive area is treated

Limiting the mumber of soep applications ean zlso be import, e leef damage ta

accumulate wih repeated exposure, Do pot spray plants already severely damaged by

pests and do not spray when temperature is above 90 degrees farenhet or on warm,
Tuuggy days. . .

o Horticultural Oil : Verious oils have been used for centuries to control insect
and mite pests. Oils remain an important 0l to manage cerlain pest problems
(e.g, Scales, aphids, mites) on & wide range of plants. Oils also can contral some
plant discases, such es powdery mildew. Horticulfural oils block the air holes
(spiracles) through which insects breathe, causing death by asphyiation. In some
cases, oils also may act as poisons, interacting with the fatty acids of the inseat
and interfering with normal metabolism, Oils pose few risks to people or to most
desirable species, including beneficial natural enemies of inseet pests. Oils
quickly dissipate through evaporation, leaving litle residue.

The main imitation of spray oils is their potentialto cause plant injury (phytotoxicity) in
some situations. Essentially all commercially available horticultural oils are refined
petroleum products. Impurites in the oil that are associated with plant injury, such as
aromatic compounds and compounds containing sulfur, nitrogen or oxygen are
removed. Do not spray plants already severely damaged by pests and do not spray when
temperature is abave 90 degrees farenfeit o on warm, muggy days. Vegetable oils also
can be used as insectiides, although the type of oil can greatly affect its activity.
Cottonsced oil is generelly considered the most insecticidal of the vegetable oils.
Soybean oil, the most commonly availzble vegetable oil used in cooking, has also
provided far to good control.

BIORATIONAL INSECTICIDES

The U.S. EPA identifies biorational pesticides as inhierently different from conventionel
pestcides, fundamentally different mode o5 action and consequently, lower risk of
adverse effects from their, Biorational has come to mean any substance of natural origin
that has a detrimental or lethal effect on specific target pest(s) e.g. , inseets, weeds, and
verichrate pests, possess a unique mods of action , are the environment, Similar term,
biopestcides, which will be defined below.Biorationel insecicides are grouped a5
cither(1) biochemical or (2) microbial. In the 1990s the US-EPA began to emphasize a
class of products known as biopesticied places biopesticides into three categories:

s Microbial pesticides (bacteria, fungi, virus or protozoa)

o Biochemials -natural substances that control pests by non<oxic
echanisms. An example is insect pheromones,

o Plant-Incorporated protectants (PIPs)- (primarily transgenic plants, €.,
Bt com).
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EPA discloses it at the end
ingredients registered peary B00 producs Clarateristics trat distinguish bigrational and

biopeticides fom canventional ones inchude: very foxicty to non-terge speeies, pest

{argels &t secic, genrelly Jow use kS rpid deoompasion emvironnent usually

work wellin [PM progrems and redice reiance on comentiona pesiide.

INSECT GROUTH REGULATORS

et grovh reguleorGR) e chenical compounds growth nd deelopment in
isccl, The 1GRs disrpt inse! growh ad development in three ways: hormones, a8
preocenes, a0d 2 § chitin synhesis inibirs Juveaile homones(1H) incude evdyso
bormn, JH mini, JH anelog (THA), and arc known by their  broder synonys,
juvenods and disnpt et Gevelopment and emergence &5 aduls. Precocenes
e withhe ool fietion hel prodce jienile homone. And chifin synthesis
ihibtors, ffec the abilty of insets 0 produce e exoskeltons ywhen moling The
GR ae ffctve when appled i very inule quantes and generlly bave feworno
offcts and wildif, They ere boviever, onspecfc sne they ffect 01 targe. specie,

ther ar well

Tnsteedof illing irecly, IGRs ineeere i he normal mechanisums of development and
cae he efoe eaching he adult sage One JH i the cesical uvebion, found in
e woodof blam .| discovered que by accident when paper {owels made from this
—— L R {he nseets’ eveloprent wassuppressed Sone
of thse plani-deived subsances actally serve to nhbit he development of instcs
feing proteting the ot plan. These are efemed o boadly as antijuverile hormances,
mote acurlly, anallotopins of PrEGOCDSES. Alough the mode of cton of the
precocenes i tll unclet, itis tey depress te eve of juvel homone below that
norall found in immatue insects. For practcal purpose. [GRs ere used on crops fo
suppress Qamagein nsel qumher. They wauld be the puposé of preventing pupel
devlopment or adult emergence, thus kecping he el n e reulng eveatally n
e degths, Commercal socessulpheromonés have o sty on clepils, d
benipeae, lbough ffecshave been abserved on piactcally al e Several 1GRs
are now registered by the EPA. The iost ommon are; medhoprene, & regulator for use
aginstseond thoough fourth ] stage odwater mosquiles and as Precorcomlof
dog and ct e, Hycoprene foruse aganstall cockoaches and pess, and kinoprene,

il gt apid, e edyogs.
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inseels, inchuding domestic chronic hepatts,endocrine
insels and mosquioes reproducve disorers,
muno sppression, cfogenie
Fects, beastcaner, Non
ins lymphoms, polyneusts.

mr . ‘Lffccﬁveagzjnslmdevanmof Choni ver damage s

fisused 2 broad spestrum non [Efcts idnes, eveloping
systnuic,contac and stomach foetus, and lver [mmne-
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insec pests 0n varous cops Quality of semen, increse
esticalar and prostae caneer,
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mutztagenic
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(s against ecoerasies uch aslLiver diseass, Parkinson's &
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s Also e o protet fbris
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niheat and ulbly
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ontrolof ol pests, whit grubs FHodkins lymphoma
femites.
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o estsin gein soree. [ and reproductve disorders, health effects inclode: suspected
s 25 dst 0 ontrl vl demats, e cance ntagen and teatogen, delayed
il psts i s e bedes nd Non i o, neotosn, g ectons,
oo s, Htis effeciveas [polynenis, behavioral effcs, woes et
il desing aginst e atack of (damag, ebnorsal brain e
il insects . ‘ immuno-supression
3| Feiolion [tisabroad gecmumcarat Human epidemioogiea rdece 16| Monoooos A powerhlcoactad sysemc [Monocrolophos s o ben
secicideefetive fortie  [indicatesfnitotion caes e ‘aseclicideandacmcid:witha own o casedelayed
ool ofceving endsuking et s s el brod spetrmof vty ued 0 y
pests:locustsapids caerpllrs generaton and myopia. Chroni Conrol pests o cnops ke coton,
e hpers. I islsousd - fapose to Fetothion an e e, soyabean, miz, offe
hginst domesic insets d rontl Lobe impaiment, Crgano- Cius andpotoes
s ps ey T | Diote Psecaoni._ Pinederigto
g s e, gy i s
9| Fenhion [iisapersisentconac Ee:ﬂhionmaybcmmagcnic: elective agst o spder it eproducive oty and
inscfcide valuable agains using geseic abemations. It and thrps on most agrculrel - jagenicefets
il laf hopper, el ey beacarcnogen d hotiultoalcrops
s nd et T | Chompyris |8 boad spostr evicideCHompyro schronic
pis wed agint mosuoe, y  pearobehavior efs e
10| Pacathion A contae nsesicide and Parathion is  possible carinogen larvae, cabbage ot fy, aphids, istnt headaches, bured
carcide with some fumigant ing and winemoths on frult ison, unusual atigue or muscle
ion, Very effectveageinst ol Ttis aso used in homes, and problems i
insets withhigh memmalin resturants agint cockroaches - mental uncion ncuding
fovdcity and otherdomestic ests. | s alsomennory, concenato,

T Prfeofis |Used forcontlof mporat Choliesieas hbidon and he s fr e conolof s _depresion, iy,
otonand vegilepss,Used psocaed sewobgic ad T Duzion A conetnsesicideeffeeive - NonHodkis ymphona
gains cheing and sucking Illzmmuwa:cffecls aguinst number of sl
inseels and mifes, cotion vegeiable and rice pestse..
bollworms, aphids, cabbage bhagcml!catrotpd

12| Phoste [hsysemicandcont (Cholinsteas nhibonand the m&mﬂc
e enpoyd frhe o neobgad d b pests

| of i, camot y, it dlkes __Jed
 d virewom i poioes 1. Qunphos {4 broad s ot ol ke

T Widywseltenl  binod s g Wﬂftﬂm&'}“{‘wﬁﬂ

e v for e cotoof oo re ot e m@:ﬂd u:rmeum ,
i ris, o spider i inogenc ind havebeenfnked . o L I I
xthoppers andthrs i inreased ncidence of 1. | Trimops Vet s d et pes o chole e
enkemia in mammls. Chroic ofcerealos, maie oilseed g,
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M brasicas,camos, weevil inpeas ‘ " . [known cacinogen, Non-hodking
cutwoms i potaoes ad ymphoma, baincancer.
o et crps 7| Catofim [t isabrod sectumsysenic [Cabofirn cusscholesnse
20| Ehion |Usedforthe cntol of phid andmpired memory and eriide aiideand [otbition ol umans nd
mils concentretion, disomntaion, nemacid e ot e, i, afefng envous Sk
vt deptesion, iiabilty, e and incorported n ol for fncton.
ion,headache, spesch il of soil insects and
ificuies,delayed reaction nemafodes
s ightmares, gl B| Adw [tsoysmicietity, |Adoahisactoineseme
o dowsines o nsomni. ariid and et hih b and o canesuling
ez ke condion ik fomltd s s for il ity of ypomsncdig
chle,nausw,wclams,lnss oo st for - {veakaes e vison,
faput,nd i ol of i nematodes i e, e, g,
| Aphete Jrisastemicimectiide [tisa ossible unan cardnogen beetles, leafmier,thrips and  [swatng, an bemars.
eletve agans!chewing and (1o videne of muagenic efet whiefies ona wide range of
g st e T s
0| Fenvelerae {1t atcontachend stomach poison,{Reducton in weight, 9| Metbomyl [itisused essoil and seed ikibition of cholinesterase,
It controls e pestson cops of ysteicinsetideapliedas 2. esling n ke symptoms,
looton, vegetables end fufs, flaspray o contol apids. s wedlaess, ck ofappetle
B | Pemetnn [tisasommbandcouit bk oz i o s
inseticde ffecive aginst broad damage - anoer potenti W 24D [tisastlectve systemic pst Twafold exeessof el canersin
range of pests ofcoton, it and i dangers 0 unbora emergence ericide usd for te Kovedish railway workers, Non
egetabl crops, ol dren - and harm fo marine Bfe. control of many annuel roadleal Hodking Lymphoma
.| Cypemetiin s somachandconact— {Cypemieicn s possible buman wc"ds?w“'““gmmmd
jnsoiie eeoive aganst broadarcinogen. laion ops
range of ests o cotion, it end 31| Buachlor [ controls el grasses d tight loss, welght changesin
gelable crops ome broad eaved weeds i Flemlorgms,mduoedbrajnsize
%, | Delimebrn [tisa potetnsetide effecive [Poteniel edocrine dsupter ransplntand cireet seded rice. ogether wih lesiors |
4 & contactand stontach poisn s applied s preemergence in
st broad range of pests of formulationsand aseary post
fon, it and vegetable cops emergenee i e form of
and sore prodcts pranules
.| Cabayl [vi ottt o i Crhy may ce s 0| Paoquat [lisugadasffplmtdessicant ankinson's&p‘\lzheimefs
| i it oo e g g1 dicieopisyss (G
viyefetiveagainst many s pssibl teeogen & may o (Bl S [tsaperssentsoilactng  (Cancerof et
of s, vegelables and (damage hekidneys andnervos fAtazine  rebiide which nhigh
coton, i lsoused o conrol - s, Wi e tomach onentatons s s o veed
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is used forselective control ¢
geminang wieeds in variely of
rops - maze, SUgaTCane,
pineapple, sorghum. s also

imcrops like itrus,coffe,

40, | Carbendazimn [itisa systemic fungieide which [t csruptsthe production of spem.
contols wide rangeof pathogens and damages tetiular

of cerels, fuis, grapes development n adult .
amamentals nd vegelables. t s Carbend.mm is also & ferslogen
very effective againstleaf and ear

disease of wheat,

PESTICIDES AND HUMAN HEALTH

Tosicty s the capaity of & subsance ofinfict inury on  Lving system. T tpes of
foxiity ae acre tocity and chronc toricty. Exposue i defied as “contct”with a
stubstanc, Exposures ean alo be etheracute or chronic, The effets from exposire to 2
pestcide vy based on h pesiides toxcy, type of exposure and rout of enly
{ROE). Al of theseissues will b diseussed nthis secton.

Acutevs, Chronic

* Acute oxicity relaes o effcts which result within 24 hours of expasre to  pestiide

Pesticide abels contain warming staements based on acute toxiity, Chronic toxicity s
associaled with (e delayed effects which result from expasurs to a pesiide, Exposures
can also be referrd to as acute and chronic, Acute expostre refers to a single confact
with a esticde, Chronic exposie efestorepeated contct with 2 pestiide Categoris
of toxiityend related dose information i presened n the able below.

and cooa.
.| Gyphoste  [Itisapotentnon-scleeive post - [No adverse effecs,
lemergence herbicide which kill
I;ct)juoauddiwtylednmusmmml
petenial weeds
35, | Isoproturon tis used to control anmul grass lsoptoturon appers o b &
weeds n wheat rye and barley,  ftumour promoter raher than &
complee carcinogen.
36| Triflucalin {tis used for the control of annual[Prolomged o repeated kin contact
rasses and broad eaved weeds infwith tifluraln may cause allergic
awide range of cops cotion, —fdermarits. Other ffets inclde
oroundauls,soyabeass, bassica, lecieased red biood acl counts
oeans an cereals. and increases in methemaglobin,
tal serum ipids, tipycerides,
and cholesterol, It has been shavwn
0 cause iver and kiduey damage
' in other saudis of chronic oral
exposure in animal.
30| Mancoze |ltisa protective fungicide,  |Ehylensthiourea (ETU)in the
effective ageinst a wide renge of{course of mancozeh metabolism
Ffuliagc isease. producton has he potential to
ause goiter, a condition in which
¢ thyroid gland is enlarged, this
metabolite hes produced birth
ecls and cancer in experimental
imals
W Capn  [lisafoliage fungicidewilh  |Captanisa possible carcinogen
fiveaction. It ismainly  fund mutagen
%axmﬂmmﬂzﬂmﬂ
jcide.
3. Caplafol  [ltisa proteeive, wide spectrum |Captafolhes oncogenic potentel
folage and sl fungicide.  {fpolntial o cause cancer)

Categoryof | LabelSignal | LDSO | LDSO | LCSD | Appron.
Tosicity Word | Oral | Dermal | Inhalation | lethal oral
nghy | mgke | (mgh) dose
I [Highy  [DANGER- [050 |00 |00 | Afewdrops
toic | POISON! ' 0o
' ftspom
[ [Moderately | WARNING! |50:500 | 2002000 022 |one
loxie feaspoon o
ane ounce
0[Sy [CAUTIONU [500- |20 200 |One owee
foxic 5000 {20,000 o ome
- pintTo
IV. | Relatvely |CAUTION! |>3000 [>20000 [>20 Over ~ one
nor-foxic | ) pinb

m
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How do pesticdes barm people!

\ Pesicides can enter the body frrough the g, digestive sy, of skin.
Digending o te esiide heath et can be e o they can 060
e years of oweleel. xposure

Symploms of ate posning cn clde eadches,blued visn, s nd
vonig, changs n e ke, muscl Veskes, oy palysi, mend
confsion, convulsions come, and death

Clhromic lowlevel pesticide exposure can Jead to cancer, NEIVOLS SYSE
disorders, fver and ey damage, respiaory probens, and eproductve
problems, Ofen pesticidecaused bealh probles do pot become sident unl
s lafr, when may be diffcult o ik toaspeific chemical.

Pesticdes can affect reproducton by haming the foets, causing miscarriage,
sllich ot birh defets, o by altring genetc mateial 50 e 3 mutafon is
carred on o e nevt generation.

Whats e iflerene between acate fxicty and chronie forciy?

Acue toriiy ocears when (e puisonous effcts of the pesiide are felt right awey.
Whereas chroni txiity occrs when the poionoLs offeets ofthe pesicids on the
el e delyed. That i, they ke 2 o fime to develop and these longeer effeets
ey ot o] afermonths or s of exposure o the pesticide.

Wt the meaning of ocal ffcts' o cute pesicide poisoning?

Local st ffets e those et ffot ly te pars ofthe ody the pesiids comes n
et conat vilh. Local acte effets e be et effcts such as dryness, burnin,
redum,mditchhlgofﬂncmms:,thmamdskin;wamhlgoflhc ey, ad Cough
Or tey can be skin problers, such g rednes,fching, buming, eSS, listers and
fiscoloraion. A conmon symplom of pestiide puisonng is whet fingernlls and
tenilstum lack o e, n b cass, e nal il even falloff.

Don'twe need pestcides to limnate nseet-borne diseases, ke malaria?

Some pestcies, especally DT have been asefl in conrolfing mosques canying
_;ma‘ﬁ:ia‘But ovense of insectcides in farming has caused mosguioes 10 develop
| sistaes eaing 0  resrgence of mela mmypansofthcwoﬂd.mSﬁ[mm

9

uring the 1960’ public healthpograzes using estcdes hefed bing ahouta drop i
i ciss fon 3 millon 0 3. By ey 1975 howerer, DDT-resint
rosqufoes sated 0 push nfeon lvels t e evl. il esiides may 10%
be 2 more seious heath concen a0 a1 some counes. Malradid no calse &
sngl death n 1978 in i Lanks, yet o eest @ thousand penple died rom pesicde
paisoning Forlong-erm corrol, o <hemicel melods may el e more effctve an
the quick fix' st of pestiids, i Lanke' selhelp Sarvodaya movement as had
consierale sucess moblsing vilgers 0 identfy breeding sites of malarialbearing
mosquiloes aad then e, i, o appy i fims o he breding sits.

LIST OF PESTICIDES EVALUATEDIUNDER EVALUATION PROGRESS N
BUILDING PESTS ANDMYCOLOGY L ABORATORY UPTO MARCH 2003

-
1. Chlogyros NEC. s DowElaeo L, Munbe

2, Endosulfen 35EC. Ml Bxce ndusries Lid, Mumbai

3, Hostation 4EC. Wi Hocest Inia Lid. New Dl

4, Triagophos 40EC. s Hoeeht Idia Lt e el

Vs Hoeet i L, New Dl

5, Silafloofen 0EC.

6. Dursban S0TC.
7, Deltametrn2 SEC. *Ms Hocehst Inda L0, New Delhi

s RalsSearke Tia L, Bengalore
Wi Pestcide IndiaLid. Udsiur

Mis DE-Nocil Ind Ltd, New Delhi

8, Fenlerae LS EC.

9. Fosmite SOEC.
0. Lmbdacyhaloﬂldnli EC Mjs Synzenta Pt , Chennai
11, Bifenthrin 23 EC. V0 FM.C. Rells 1d, Benglore
12, Vinash 2 s Unied oo Lig Mumb i
13, Cypermelrin 25EC. iU o LMot
14, Fipronil 25 EC. s Aventis Cop Scince L, M i
15. Imidacloprid 005L Mis Baye Inia L, New Dl
16, Imidacloped 350 5C s Bayer India L, New Dl
m
e




| RESOURCES FOR INSECTICIDES:

* USDA Home Page-(to:www.usda gov)

v US. EPA Offce of Prevention, Pesticides and Toxic Substanee -
(oo, epe.govipestcide)

v US. Geological Suvey- Pesticides i the Hydrologic System
Lt g gov)

¢ US. Ocoupetional Safety & Health Adminisaton (bt
osha.govi)

o+ Calfomia Deprtment of Pesicide Regulatins (DPR) (tp: v,
depr.ca.gov)

o Calformia Environmental protecion Agency (CalEPA) (bt /v,
Calepa.ca.gov/)

* Center for Environmenta and Regulatory nfommaton Systems (Purdue
Universty) et oruw,ceris prde

v Cooperative tete Research, Eduation an Etension Srvice (CSREES),
{bttpFwww, Recus

¢ EXTOXNET: Extension

(e orteunfoextonne)

¢ Interegional Research Project #-miony Crop pest management
(it ruthers e

» Mimmesota Pestcide Impact Assessment Program  (htp:fww,
extension, Umn.eduprjecs)
o National Pstiide telecommurications Network (NPTN), (Oregon State
University) (htp: . cee.orsteduinformptn)
¢ Pestioide Impact Assessment i New Vark (Comell University),
ece.comell edprogrammsag/pestcde-assessment Al

» Wisconsin Infegrated Pest and Crop Managementllm:/figcm‘vdsc.edul]
* Crop Life America (htpww, Croplifeemerica.org)

Toxicology Network

neins.netshowease!c)

+ Greempeace (htp: v, Greenpeace.org)

o Inswicide  Resisamce  Acion  Commitee (ot
Planfprotection orgiia)

v Intemational Sevie for the Acquision of Agri-biotech applications
(bt sz org)
o Pestde Net- Pestiide News, Informatcn and Resources (b,

pesticide net?)

2

» CAST: Councl for Agricufrral Science and Technology h[tp:ﬂwww.:
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