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I H T RO Dtr:C^ i 0 H

fiaH Iconditions of ineeoticide appXioatione, tlw
i

' • -. • ®

insdots isam in oontaot vitii diffexeott doses of the inaeetioidti
I •

fhese doses isajf ^ letbal or sublethal* Im^ots pidelng up lethal

doses die# while tbos^ getting suhlethal doses surriira* . fhe number
I

of survivals will v&sy aoo©ffding to the intensity of th© insectioidal
i

pressoi^* i

I

I

It is a laaites of o^^on obeermticm in inseoticidal
I

bioasiidy tests that wh^ a population of insects is subjected to
[

different £@cea3ing gi^^es Gi ineecticide pressures* th^tre will be

surviirsls &t the variouo levels eventhough their ms&Kse majr be

progrossiveli" deecssaing* Steegreesively decreasii^ doses of
I

insaoticides will be iwesent on the plants on the citmseoutive days

following insecticide application.
o

fhou^ there is svidencs t© show that ®2l!»l©thal doses of

insecticides affect the biological and f^gpsioiogical activities of

insects, ^he precise action of the subletl^l doses on these

activities have not been fully understood* Objective studies on
i

the effect of sublethal doses on insects ere vesy £m and these

indLude those of Wene (1947)* ^fflihet (1947)# Beard (1^2) #

Kuensn (1950)» toscMsjavo (i960). Sadhl (1966), OaflsOTO'm (1967)
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Srivasta-fa & Sine (1967)i seesult© repcartad by tJies© wxUbsb

eee9 however ^uita con-b^letoigr* no* ©ffoafis has besn

laadd aci faae t© txiid@3?stteiid th® iafltieno# imssjeaatng or ae<a?ea»ing

Ifta^tiGide pEfsssus^ea on. the ipasloue life pa^pceasee

of iS8S!®v3* ©iS iavestigatiosa ppesented harsnsEiaes? teira h^oa

xoii&ssti^m -with a vi^esf t® study tha affect of esblattel

ioBss af fiva iRBsotioidas of diffsreKt aedas ©f aotim oa the

d^valopBiehtt survival and fecuMity otelholiiaa eegtaaeaa*

®WOT3r inseotioida has l>Q®n lasefi at ^adad a3sfl deouaasiag l©valo

of Buhlathal doaae* fha otttdies hava shosm that the lai?val

dusatioRf growth of the lajewa fmd factunflity of the aiults ase

significaatly affaotcfi hy the v^atiom in the Buhlethal aoses*
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mum of umAguns

earlioBt study on the effect of sub-Iet^tol doaes of

inseotloldss to inseota appears to bo that of W^o (1947)* Se

found that the lEoevs of gpilachne whm fed on leavos »ith

% 03?yeiXito ceased to feed befo:^ they injested a lotbaX do^e and

Baf£&^ rotasded dsvelopment. In order to aaoekrtatn vlsat^r this

rete^atioa ims duo to inadogt^ts f©9di»er os duo to offset of poison,

la3<vae ti3sat bad raoently lE^uIt^ wore sabjected to atasvation esd to

8ub-lethal doses oontalniii^ 90 pM? c«3it eodlua fluoalnainati on

bean leavQ0« Bumtion of the 3rA instaje was incowased ftcro 2«6 da^

fsim ooatinuoiie fosdlag on untreatod leaves to 5.4 4*3 dsya by

starvation for caae ajKl two days reapootively. ifafrol duration

waa altered to 4«8 and §.8 days rospectivoly when fad on felted

leavoo for 1 and S d@^s» baforo Isoing t:i?ansf(»?red to unta^oated ones*

?h0r© wm no mrtality among larvao f«d contijmously m oloan leaves

Off starved foa? ~©n© day, ait the p^iraentag© of the lai??s«» that

sarvived whsa starved for two days or fed for one two dsya on

1a?@ated leaves fell to 7^«St 47*3 ^ 44*1 reapeotiv^y. duration

- of the 4tli iasta® was incopeassd from 3*3 to 6»3 and 9*3
-s

starvation for one day and three days respaotively and to 8#1 and

10.3 days by feeding on treal^ leaves for one end tso days respectively#

CoKeesponding reduotion in perconta^e thBt survived w®i» fscm 97»1 to

94*1, 79»1» 61.4 and 24*7* S^ve 3sd inster larw^ oonsaaed 80 per coat

of the area of the leaf in 54 hours, but five that hem starved
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for one fiey *t« 80 per cant ef 2 loavea. ilv© ot!^» mt& less than

2 par cent of leaf treated with ohesic^ in tho ceaiM perlocl and

afeoat ths 8^9 onount of aa untsjeatad leaf on t&» foUovis^ day.

3^ addition to killing mme larva®, oh«ic©la t%m rediiced th»

InjuriOttB effseto of the martdimrs and ther«fora ©l^t h& sort

offeotive than siortalitsr ra<K>rd@ indicated*

Beard (1952) troatod the edults of tha l&s^ lailkireed bu®
and tha larva® of tb© gpeator wbx. aath »ith a s^l« dose «t«ivalent

to tli© lil) 50 of a tosdLcmit and tested th» susosptibilily of th®

eurviwrs, one weak l&t&s to th® smg toalc&nt other tosdcmts*

It vm found that in the csse of toalcants the survivors instead

of feeing iM>re resiotant aM loss in stisoeptiMlity^ th®s

im-treatad insects* ae o3^>aotad» wop© eqtml in saaosi^tiMlity and

variability <w» in several caees, even sore ai^ceptihle and nore

variable, than the nQacal pogpfuiation. The degree of selective

^pressure of psayethruia had no effect ©n the sueceptiMlity to nicotine.

admiiAateris^ two unit doseo at different tiaes, in c^iparism

with two tasit doeea at the eaise ttee, are«ilo appeared to be

elisilnated by both insects* Sieotine appeared to be dlisdnated

by was^oth larvae, but was additium in tli© bi^» ^th ffiDff and

l^^t}mi@ ahosred soro eessitising activity assd in gene»l imre msB

additive* fhe pittezn of suocaptibiUty of cheaioaUy sheeted

inseote boln^ essentially tho eaase aa that of uneeleetod iiseects

evm in the abaafice of additive effects, eUj^este a dynaiaio type
•

of viapiation aaaong individuals, il^naaic variation coiild help to

a^lain the ooniditione under which resistance aiii^t develoi^.
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Mmm (1953) foanQ that &7^mxE& «f ared eoals t© lew

eoaoentmtlon of HCHt b9f<^e f^lgaticm» reduced tho IdLlX ia sobs

eaaesii ia aaother caaa, psre-^^ateaeat isad no #ffdQit» oar wfn

incafsasei the final kill. Saiapbell (1926) fo«na that infliviattal

silk wejcEB, rsooiving a masher of sub-lethal doses of niuteal

sGditim fioluti<m adtoiniatereS ^^all^f diJEsing l8a?val d0vel&|is9ntf

did not ao^uis?® tole^ace fes? eaTsoaic* ^arly auh-lathal deses wara

aliiain&ted ag ther© was m evidi^ieo of euiattlatlv© aqti^. Ion© (1949)

3fepoi*t8d that jONafuBlgaticm of rice weevil «ith l<m doses oarhoa-

di-salphide daesraaeed susceptlMlity to tha ohessical# Heas© flies

isre-tseaated with ware EKMe® sueeeptihle to lOfseethEKEi than

thoas not pCT^t^emtod* HoffSsan (1957) foand that hous© flies

sttKviving six e^posarea dmrii^ a thsreo day-poriod to suz^^e taroated

with m3S wBse killed lauoh sore eaailj thsa unasposed flics, when it

ia esposed to a hi^er dos© of WBt SHroesting thet a tojdo h3?»-:prodttCt

ai?ea®aatee ia th® flia«» Mllareed ^etireated with ulcotin© wero

fsm0 waseeptihle to pj^etlmiia thsm hugs not protreated. Bags J»etreat©d

with w^msnrn wer® lesa sttooeptibie to nicotian the® hufs uot treated.

•Soihat (1945) ohssrved that when large jouaher of ©iaasfetto

hsetlss were ej^osefl to oithl©thal doses of pssetteKss e^^eayt the

mirvivine beetles deposited only ahoat half as laany «gga as beetles

not ©s^OBod to 0ueh oiway* S^ito© deposit ©a^ b© dt® to

partial pajcal^is of genetslia#
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Oshseovs (1964) atuSiad the effect of tseatmeate wi-fe

(flffloettm ia 2 oone^trations ©f 0#015 0«001 pot oast cm tte©

aurvi^, develO|sa^t a»d feeundity of fetEeoyehaa tetoiaa m

boan plants in saot^Bsive ©m^ationa. Counts of tte edtas v&m

©ado ttes© days aftea? sprayijsg tli© bean j^leat with tlio iaaeotioidaa

and pairs of fsaals and ml® doutonycaplsi m9S9 then ^?m}8f0s?red to

unt®eat^ plants obaffiErsad daily from the ttee tha faaalo began

to ovipoait until tha appaaeoaco of fiarat adult of the mm

gefneratioas. Whm 0«015 pssr cent dmoton ijas applied, in the lat,

2nd# 4t1a# 7th and 9th ganerations, 'teeated fetaale pa^g^ny lived

f03p an averiigo of 7»1 day® as against %€ day© whon ths parent©

were usteeated, and laid an aveaeage of 27«5 as a^inst 46,9

in ooa^l# With 0«0D1 pa? 0®it deaeton, the 1st, 5th ®ad 7th

generatioaa, female ^gmiies lived for ia avoajage of 9,6 dsya as

aloo the iffiogffljy of the parents vhioh wos® untreatadf eg'ga laid

wore 48«5 in treated and 46*1 ^ untreated. She r^aMisde® of the

Kites vmB trsnijf(®ei?sd to tintrssted plants and alloved to develop

until the neatfe epiraying. With 0.015 psr cent the feoalo of let,

2iKi, 4th, 7th, 9th ioid 11th ^nerations lived for an avaasa^ of

7»5 dasra as o<aapm?ed with 9 day® for no tesatsentai th^ laid

25 egg# each as ccBpsred wi-^ 57,1 in control, WitSi 0.001 p^ cent

1st, 3^, 5th 7th eoneasatioas lived fsa? 9*3 days m e^apared

with 9*4 days for im'teoated generationa sa^ laid 40*6 end S9*3 eg^

ai^eapectivdly* Whos the parant genorationa war® sprayed with

0«005 per cent the irasaturo stage lasted 11.5 and 11.6 dayg in the
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first end 8e<K^ad filial gsaeratioas sespeotivsl^ as «6ja^®eiS with

1G.8 end 10»T days ajo^etively for no treafeentj with 0»00t per centf

th0 larval st^as lasted tO»6 arid 0#5 ®s cc^pa^S with 11 and

9«9 resp^tivsly# It is conoluflea that th@ aftsr-effeetss of

treatmasts wer© imfavourablQ to laao sites wten the coneeaiaations

viQZQ high but favourable when they were low»

^iai (1966) is tls0 Is'boratory iSTOstifstloa to study the

©ffeot of BDf anS 3icof©l on ra-p®eifeetion of red ®it©» t!i© mites

weg© tTested oithe® hy contact for 15 Biimtas with filter paper

BoakeS in sclistion of the satsri^ is .acetone or to heasa loaves

si®aysa with ^uleicm of BJH? la ^syiaee# After tha treatsent# ths

sjltes traaef^red to the unfeestefi plaats or tfe© ©EoisM leaves

floatiag in a autrieat solutioa in psfeidi«?hes» Although there was

a dsolins- of 21 .T per cent is the atsshor of ©ffsfring peodueefl is

oae tost, whea isaat-ore sites treats with 0#1 par sent WS

which Qauoed eoaai^arabl© mortality, thore was iaoE'€©s©d imabor

of offspring in otter tests, biit the xa.tQ of rej^odu^tioa was not

0i@iificaatly higher thaa those of trntrcated mitm asifl tli® results

werQ similar with hoth WS mi dlcofol at ell ooseealaatioKB tested,

(G»05 to 0»1 per o@nt)» InSireot effocjt of MfS was stiiSiea by

treating the psdssary leaves of .hsaa plants aad using th© antreated

trifoliate iQmm ft® diBtGrninitig th© ©ite-reprOfiMtloB snS

tdtrogea eowteat. With one aaesption, v?hm 12 p®r ©ent isora

• offsfpring wer© profltiOQa hy siites on plants feeeated with 0»O5 p&ie cmt
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mf, than that preduead ^ fidtes oa tmtueated plants I^mhsi© was

no si®sificant diffesrenoe be^eeoi tlto mjBW ef |»<^iii«8| Mt

the ftfsales of 11 i^aratian aatuEvd ooro oa Ioav«i issm

trsatad ^l£»t9« optiisuffl aitrogisa eont^t fear poiiwlatios

inoareasa was 5,© c^Bt. Sffeot of nitrogen said siigsrs m

I>e5?t2^letji«n to®© atudl«i ^ floating tmtreated trifoliate loaves.

on solution of 0.004 m oalolm ni^ato, 0*5 per cent 0mtim or

auecosd or all th^e togetl^m of nitrog^ asid eu^od

sreaulted in increase jjQ ra:produotion of 15*5 c@sit and 15«6 pae o^t

raspootivdljr «^d wil^ all the three ooisp^entsy the ino3?^e was

SO per offlit* Glu^se alc^Ot reduced repcoduotion hjr 6*3 p&s cent*

Beard (1965) reported that flies eaq^oaed to miblathal

doses of SIf gave ri@e to offspslng which inore^ed reeistance

to WSt inGi?@^e in resis'tenoe wsm due to the eeleotion of

reaistsaat gpaotypss rath®? than induction. Troateaents int®ef«Eed

with nojsaal rejffioducticm aesd thia serves to select in fsmtae eS

resietaat geno^?pea*

^ivastava aiia Fin® (196?) dosed 20 virgin oales and

f^sieles of hoi230 flies with a euhlethal dose of DBS ©.a!? ©a/fly

and cexea kept in sepasete oa^s for 24-hour obsarvaticm periods*

Then thegr were ©ated tocher in 20 singi® fiaoAlies# Sablethal

doeaa did not affect raatiag abilities of iliea* Slifht r®3ittction

in r^saduction capacities sa^ percontt^ hatch in WS line laay
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refloet pathological ovogeniais# Sublethal doses cam Imi to tfee

devslopBsnt of losr lovel of resistanc©. Such tjeeatseats did not

®aintain resietande beyond seven generations. Seleetioa witfe DK?

cauain^ p^tial mortality a^onsta?ates that it Ig saore effeativ®

in rapid developsont of hi^'lofvals of rasiataaos tlian sttbl@thal

dOBQS of WS,
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Mat0giBls

gest iiweott gjgiboliua caataamai K. (T^ctabKioniaa®) was ussa ''i

as test insect*

Soiaging o^i'mnt Iflmt floui? aievod thjpoai^ a ei&m of 80 oQsh

was t2Sod as tha. rearing mefiitaa of tk© teset inaeot*

TnaaflMnifiaiai fh@ foUowis^ inaeotloidee v&m «s©S#

WH 2t 2-bi8-(p-cKloa?o|bffla^)--1 ft f1-triohlca?oethane. A

teohnic«a laat^ial ooataining 77 cent jtp iB^»

eupplied by IS/m, Bharat Pulversing Mills Eriirat® Lladted,

B&3Bmar Efsme, Boabas?. .

Ifaggint 1t2»3t4« -lOf 1€Msa^bl02?0<-6,7, 6i»a3f«-i, 4,4a,5#^>»7#

0,8a, ootal^ro-1, 4-©na«>» 5»S dissttesoiiaitbtMleiis.

A teolmioal laatosial eupfliea by ^/s# Central teborstos^r#

!Mta ficon Limited,

Sevins 1, na^ti^l-B-ffliotbyl caebajaste. A 100 par e®nt teeteical

- - - isatesial ^anMfaotureS by M/s» Itoion Caarbidd, li^ia. MTaited*

>l?hioaan8 1,2,5,4,7f7-fee»s«Silerobioyel© (g828l)-iiept8is-5#6«

bisoxy methyl®!® sal^ta. A100 'g&r cent tactelcal

supplied by M/s. S.1.15. itoy Itoitea, laaipet,

PoEathiTOi 0,0, aietlxsrl-O-B-niti'opliaayl tMonophoaphati 4 100 pea? cent

techaioal geafl© supplied by If/a. Bayer. Agsroobaia© I»ta#,

Bombay#

•y
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gl^s roa* wag eonMrnea Mil ths madiuii rttuaned to the

jfoai&sy consist^ey tsm. t!i® past«-lik» £&xMt *Pli9 distes ooatc^aiag'

th& i3Bii?s^iat®a flQJir w»3.'© th®a iaeulisatadi at 100*F Stxp 12 hour®

to enable eofflplate ompojjatioa of tb© scatono*

(She 4«teUs &f of tb© aiff«s?eat lnsaoticia«o

ooijs^tgations aro gtv^a Iselw#-

ms

stock solutlojiss

A* 1 0E of BI® tocfenioal + 10 sO. of aeetone • O-l m »3. solution

3» 1 bO. of AI- 9 isl ^f « 0*01 IS® aoltation

0« 1 sil of B-#• f ffll ©f Q^tm& » 0»(X>1 #R W£/\ wS. solattwi
D# 1 i9l of e + 9 gO. of aeotGoa » 0*0001 m ®2S/l si solution

l!eopa3?ation of dilatioiie of iBseeticiasl asSias

9 ca. of ao9t«m« ♦ 10 ©r of wlJeat floaa- ,• O PPB

0*1 jbI of C+8.9 »a. of aootCBO ^ 10 ®a| ^ ^
of fflieat flow §

0.2 sa of C4- 8.8 va of acetone j » go gpj
©f w&eat flow 9

0.4 ^ of e +@*6 tsd ®f aoQtoae +10 J. ^ ppa
of vhmt £lms 8

0.8 ea of e +8.2 liil Of aoetoas •»- 10 «®|. ao ppa
of whoat floxw s

Saflgia

Sto^ aolutlcma

A. 1 m ®f teolmieal ♦ 1© ai of ^ ol solution
aootone y

B. 1 aa. of A♦ 9 ®1 of aeeton® , -0*01 m Ss&pWI ^ •olution
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0. 1 sa of B + 9 111 of ai»t®Re OwOQI ga of thlodajs/l al of solution,

l^^^atioxi of <ailtitions of tfe« insacticidal *ed4a»

9 al of acaton© + 10 gas of wheat flcaj® « o pi®

0#1 al of 0 4- 8«9 of aeaton® + 10 ®a of wheat nour • 10

0«2 dl of 6 4- 6*B Of m&imm 10 of wheat flour • 20 ^

0«4 ml of C! Bm6 ed ©f + 10 ^ of wl^t flouB m40 ^

0*6 ml of 0 4- 8*2 e1 of + 10 m of wheat floar m80 ppe

1#6 aa ©f 0 .+ 7*4 ^ ©f aootojs® ♦ lO gss of wlieat flour »160 ppn
3mZ fid •«£ C * 5*Q or se6t^ -e- 10- ^ of whrnt' flsu^ m^2Q pigm

BsgatMoa

Stock solutionst

A« 1 ga of technical pewatMbii + 10 b1 of acetcm® » Oil ®a of pisBpathio^
t ml of solution

B» 1 d of A 4^ to »1 Of aootone «• 0*01 ip pt paratMoV^ bjI of soluti<m

C» 1 I8l of B + 10 83. of acetona • 0«CK>1 0a of ^aaatMoi^l tal of
/• eolatiOB'

% 1 lal ©f C + 10 «1 of m&t&m •» ©#0001 <g2 psiyathioV*' ©I"
solution

\

Pleeparatiea of dlilutiona ©f tba. inseotloidal xasfiias

9 Bl of aesti^a to ga of isfeijat floaa? » 0 ppo

©•20 si of B ♦ 8«75 al of aeetona 10 ga of vli»at • 0#25 ppo

0.5 ai of B > 0»5 al ©f ^sata^e 4- 10 ga of wlieat flossr • 0*5 ppm

1 Hi 3f © 4 0 al of -aisatoas •«• 10 of whaat^flotir » 1 'ppia'

2 ssl @f B ❖ 7 si of ecetcmo + 10 @b -sf ^liQst flumf- m 2 ppa

Eapoaing tlie lagvaa to aublotlml doses of the iaaaOtiot^eaa

HassS of first insts® laurroa waa put int© fiiffarant

Qodia oontainlng sublethal doae@ of tha insecticides ceatainod in

patsd-diehas closed with their lids#



1.8

AgaaseaeKfc of ramiltst

fha «ffeots ©f the eublett^ aoses ©f the

i»3@0tieidee ^ m&se Qha&rmi*

s) Biojptali^

&) 1(133*®! gj?aiftli

&) ItSCTmX d«®ation ,

5) I^pal teos?tali%'

«)

f) "FsoaRSity <»f ^lalt jfOTeO.®

g)

h) Viamity ©f laid*

fhase wer« b%fsaGPWsi- ^ tij® uii(S«g the

otsa^ 5 mmsB ilm iaar-val ^wth, &£m

xraMosi were maetssfisd ism gacfe." ajspHe&tt® at @acli tiaa

Qt the obs®gvati©»a« Fiwmdity of bsatlea wse asBessad by'

sieving out tlie eggs flssas tfea laaditsa at jyegutl®? inte^rol©#
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DETAILS OF

EXPERIMENTS

AND RESULTS
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'ft?-

20

topml aisgetioa ia lesa- m tssem^ fsS saSia ©©mtelaiiig

10 m& 20 ppi tlim iM the Imme f&B m tli® fam mtMmw Thm •

Iwal. teatic®, m the wli^le, intrnmsm wimn th&

emomlmtim of tfi© iiraaetieii© is ts 4© ^

®saae^ it will b® ©Iba^?^^ tlat tha l@CTal duKatifas isi«s®ases

#eadiXF ia pjw^f^iea "to tli® liscgreae© ia th@ iose of insaetieifla

l48 feeding sediwa#- liSKml sicsi?teli% als@ slios®-a, ^aitiw

^©lationsMg ^tls ime©tieid« iosos* l^ptl dimties esii ftt|al

lEWtali^r 4© sot 8Ji«wr SQlaMcgraMf-with Is^- inaesstieiS© aos9®»

©a1>l@ 2 ani 1 8to» tImt tha giwtfe sf tli® lasf^

d0<^:»0®s witis imsmne in iosae of "BW a®j3 to ttia .

ia®8iiffl e®atidnli3# 80 'Sfm. TMs-si^^ossim ef grewtli i®

-,,/•• l^cmaun@@S ia tto easjly ©ta^a of lanma»

• I ^ _

; Mgrn. 3 jf©p»®9®at@ i^lativ® fesuMi^ &t

! 3(r©^?0d wfe && different ©oBteising subletlial' oMiat- ia
. /

r @lj80rf@a ttet'tte faeiSEiditsr iatayeasi® o<msSa®¥«3&ly (fee® t0

•' ". ', ' ' 130 f«»i©) m tb© sablettel ios© @f WS

•I • i»cr@a@0s tsm 10 ^ -20 4@ h ©f 10

=----^,->—-ao00 aot^effect tli© feoasiit|riaat«isly# fh©

i^Mlitgr of tte 0^ laii 'ii©!! ss5p«? t@ W

paMelSial &OBm of WS iE say deHnit® fattw (l?aM«Kl)#

"& . /

;V '
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Table~1

Bffoot of @iblet!m3- tloaaa of BBS on the develoBiaent> fQcuMlty^,

«®* ratio ana viability of Qgge of ^.caetanQum

Inseeticsiae
eoBo®atr0s-
tlon CfP»).

k^&SBSSi
iasval
diiratioa
(dajs)

IiSffTOl
mosto^

liV
(p®- csnt)

Average
pupal
duration
(iaya)

Rxpal
KOSftS"

11^
(pea? ©©at)

Avarage
muabor
of ©gg8
laifl p®p
f@®le

Sqs

ratio

M:P

YiaMlitj of
©g^ (p<^ cent)

0 37.6 20#0 Ijm 4.1 37.3 l82o3 64.6

10 33.5 33.3 7.25 «• 35.8 1«3.0 63.2

20 54.0 ^.0 7.50 132.3 1 S2.4 67.1

40, 59.6 83-3 7.00 10.0 150.0 1*2.0 58.7

80 47.0 95.0 7.30 «• 3s0.0 • • fha

alffiviving tbree
beetles were
all aales
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VELLAYANI )5:-
.. / >y/ '

fabl0-2
* ^ •• ' o

^eowth 3^te of lagvae of T.castangum fered in laedia

containim differont coaeentraticms of WS

Ccmo^fH Average Imgth (in i») of larva© at diffa2?©at interirals

in ps^ . „ -"••••••"—11 14 13 22 26 31' 40

0 2.0 3*0 3*26 3.46 4.32 4«60 5.32 5»^ ^.0

10 g.O 3.0 5.10 3.29 4.15 4.50 4.50 5.4

20 2.0 2.5 3.01 3*26 3.65 4.50 4.73 5.8 ••

40 1.5 2.5 2.75 3.15 3.25 3#60 4.10 5.5 .#

80 1.5 2.5 2.75 2.91 3*08 3.33 3.75 4.5 5.2

22



.. ti

Gsai^eal OTlatloaslsip betw©^ dosage of isa

faedii® Esoaitm aM length of l£a?vS0 ftil'bQliwm

fig# 2 Hi8t0griiffi shosdag th® solMttmshif tjetween ^o®m

of Wi In feoaing nediuia ana learval aix^tien of

£# caataaeMB

Hg* 3 lEstogeaaa shmimg tlio TOlatiousMp h&^Bm Sesee of

jD2® in feeding siedim anS feeuniiigr ef f.^etasgmiBt
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DOSE IN ppm
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ac^giia^t»2

SffBot Of sablQtlial dOBss of @arin in. faQflin^ mgaim ^ tt^_

gorvival» fflowth anfi fecimdity of T«castangoja

^taile of e:gi^giiBmt;

'fs^tsentsi a) Wheat flour Eieaitaa eontaiaing 10

b) ^at flour BJeSiuffi containing 30 3^ esiasia

c) Wheat flour BsditKi containing 40 ppn ^rin

d) Wheat flow isediias oantaiaiag ao aadlsin (con-tool)

Sest of the details as in Sspsrira©at-'1 •

Resultst

Sesults of tb© ®^®riJa©nts are given in TabI©s-3 4

ana Mgure® 4, 3 m& 6, It mj bs s@an Ssm Table 3 <^3 Fi^sse 5

that the larval dtt3?ation iiioseas©0 steadily with tlie incireas© ia

tl® dosag© of the chcaaicals it is least in pur© se^iisa asfl is

Boxtoaa in th© seiium coataiaing 20 pps. fhsr© is a sli^t fall

in the las?v8l p^iod in th© raediua oeataining 40 PS® enSrin#

Lsanral sortslitj sIjoot a positive jrslatioRsMp with iissectioide

dossa# l»upal dttmtion and pui®! mortality do not she®' ©ny

relatioasMf#

Hg» 6 gives a ec5spaa?ieoa ©f th® averag© feessaSitj ©f

the baetles reaped in differoat sublethsl doses of ©jsdrina

Fecundity incseaBoe eoneifierablyt the suMetfeal ios© ©f andrin



I--.

7—^
4- .
I

fable-3

Effect of guMethal floaea of eBflgia on the deyeloiment, .8eg_agMfi.

ima viability of &sm g«e3ataBe^

luseeticifiQ
ccmoantssition

(PPJ)

Average
larval
duration

(days)

tapval
soEtality
(par cent)

Avffieege
papal
Suratioxi
(da^)

Pupal
aojrtality
(par c®iit)

Avessfi®

of ^sm
laiS tasE
feffial©

^2;

msw
»

YiaMlity
of Qgg^
(per cent)

0 30.9 16.6 7.5 2.0 42 Isl.O 6o.e

10 50.2 28,5 7.1 2.5 76 1s1.4 71.1

20 51.8 49.5 7.1 5.2 127 t.ts1»0 64*3

40 47*4 91.6 7-4 • m- 234 t.5stoO 48.0
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f I
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Gonctrnf

; •

rate ot larya©' of ,?>eaatanegiia l>ge5 in aeaim
I

coatainim differaint cQaoenlaaticma of endrin

tg-ati^
isi pptE 7 13 17 gg 23 89 i54\

\

3? 4t

0 3S 4.0 9.0 5.8 6.0 : ••' • • «•

10 2.0 2.6 5.9 4*5 4.7 4.7 : 5.0 ' 5.0 5.9

20 2.0 2.3 3*6 4.2 4*5 4.5

i

f 4.8f -•5.0 5.5

40 2.0 2.0 2.4 3*3. 3.4 3.6 ! 5.9. •- 4*® 5.0

1

.1 'V,

\
A

/ '•'"a

i :! .
I
' V ?

.\\
[,

l\-
• :

25



Mg. 6 HiBto^sE ahowiiig- tism salstiossMp U^mm 4&ms of
o

e»dr£s ia fe^Siag aafiiim m& fecmidll^ of Time^mm

Mg* 3 dimming tl-ie TOlaMoaeMf 4mm ©f

©atete ill fe^iag seSitia asiS le^ral ittrstioa ©f

'%matmj&im •

Vlgm. 4 • ©mfMcal relationsMp betirsaa iosag© of enarla in

feeaiug' mrnim &M Imm^h of lams® ©f

.eaetoseiiB.
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ia ia<^©asQd to ^ ^3 40 pgm the fecundity of the baeflea in the

latt©^ taodiuia h&ing of aljout 3 tiiass ®or^ tlian that of tho 1s«9tles

reaifoa ia th© paa?© mediua# 1&© ratio ai^ th© visMllty of

©^B appear to be aot affeotefl by th© sublethal dosea of the

tosdsaat. feble 4 aad Fig. 4 shear t!iat tho Isaval decre^es-

with inoroaa® in dosag© of the Qhmiml anfl that tM® effect is

mrkod in the ea^ly growth period | th© growth is oaXy lislf isi 40 pps

when eomparGd to that of tli© lasva© isi tai@ pure ao^iaa oa 15th and

17th days.

lggQriffi0nt»3

Effect of mhlethal dosaa of BQVin in the fsQiim aaflittE

on tha survival» ^owth ajid feeiinSity 1?>6ast>ait3MS»

Itetails of ^ipagjBimtg

Treate^iitss

a) "Sheat floar oontaining 10 ppa aevin#

b) Wheat Hows? oontaiaiag SO pp© se^in

o) Wheat flour containing 40 pps savia

a) Ihoat aour contaiMiig 80 ppa s@vin

- .©) Whoat flour eontsining 160 sevia

f) Iheat flour containing no s®via (eontyol)

EQst of the fietaile as ia Sssparisant-I»
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tesalt© ©f tlia «pariiB©iit is fa'feltwS m% 6 ^

Mgrnm T# B m& % If, mf Ij© Ba&ri ttm fafel© 5 mi Mg* 8 tMt

ill® lasTOi teatioa is less ia lawaa f@a m f&Mim m&lPM

GoataiaiHg 10 ppi of (enQgj^'thaa tlis IftCTa© feS,' ©a piE© ssiitto* Mt,

on; tha laCTSl iassp®as©s tAm tlis eoaesss"b?ati©a ig

»i8®a frcffii 20 t0 fpa a»i tMa iaeseas# is# in

prop0rtioisaa la tte insreas® in Mm of the issoeMeifi©

within tlie liasiml also abow a p0sitiir© TOlaMoasMp

tfith liiSQotioid© dosao. Pupal dmstioB does jsat Bbm mf sigaificaa-fc

&a& so ia -the eas© with p^al mortality©

a##. 9 TOpreaoflts tte® relativ® feonKdi^ of %aetlss

gearoS out ia iiffersnt subldtljftl mAia af .It is ^M&svb& tliat

til© focttsfiitj is saKisjaa p:pi ©f ewia. Wm& SO pps apt#

80 iwa it steadily inoreasees Mt ia refiucM ©oiB0M©«aM|'

1&) pp3» Bvea tijea it is fotisd ba fas? above-tli© of 0 p]^»

So, oa tb© ®bole» it is eiriieat ttet suMethal fioaes tmam femmdity,

SasE mti» «d ef appjas? to fee aet iaflwiicsa

^ ^©""aiilslotM, d0g0@ of s®viii»

Ta1jl@-6 m& MgmJ Bhm that tli® of l««»© is Qlm

w!m tla® mmmtrnMrn is ii«s?®ssea axsi is only lialf iM 16© pja wtsea

soapaa^ed to tte.t of iaa?wa© 1« tlio par© medias os 8th aai SOtli days#



' r'
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TaMe-»5

ggfeet of mlaletlaal floaas of sevin on tha devalo|3S}ent> femanailgr# 8ag_yati&

viability of egg^ of g.,eastasaema

InsQQtisid©
coficontsation

(ppj)

Avez®^
IsrroJL
S«3?ati<3a

(dajs)

Larval
Hicffitality
(par osnt)

papal,
diu-ation

(days)

Pupal
Bsrtality
(per cent)

kvexagQ
mmhms of

laid

par f essalo

Sejc ratio

StF

YiaJjiUty ©f
Cpe2? ©©lit)

0 34.7 ia#5 6..9 • '•# 60.8 1.0t1.0 58.9

10 35.5 18,5 7-2 2.0 144.4 1i1s1.0 63.4

20 3^' 10»0 6.9 1.8 122.-9 1.591.0 70.2

40 41.5 35eO t.2 " 2.5 131.6 69.6

80 42.5 58,2 7.5 142.2 1.0i1»5 70.3

160 4^.9 T1.6 7.7 104^^4 1*0i2«4 50.8

:v-
^ ! f .V •

?o

CD



fablers

Srowth rat© of l^cva© of g«ea3tan€!tua brsfl in sssdiua eoatsiniag

differeRt o<mcQBla?ationg of s^a

Conces* Avesage length (ia sej) of X&^vttsm at
teation iataefals (te^)

29

m gpsa

6 12 ao 23 29

Sf\

40

0 5.0 5.4 5.0 5.5 6.0

10 £•5 3.5 4*8 5^4 5.7 «« $•

20 2.5 3.5 4»8 5.5 5.^

40 2,0 2.S ?.o 4.5 5^1 5.7

80 1.5 2.4 5.4 4.2 5«o

t60 1.5 8<.1 2,5 3.0 4®0 4#9 . 5.T

/



7 Graphical relationship betwaan dosa^ of sevir. in

fesdiag EJeditua ©f laanrs© ©f

gglboliiaa ijaRitanoisra.

Hg, 8 Histogrraj Bhs^iing th© relstioasMp bstweea dosss of

s@fiii in f&e&ing laeditsi aed larval disratioa of

5?. caf3tan®u®»

Hg. 9 His^graa shoidiig the relationship 1jQti?9©n dose© sf

sevitt in fGeaiag mo&ivsa aj^ fecunai"^ of T^cmtmrnm*
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Sffeot of eublethal doses of thiodan oa the dov©lQment> focanaity«

803e ratio .and viaMlity of of 'feiboliim

laeeetioide
©oncentsation

(ppa)

A'V&zagQ
Imvnl

teatiou

Cda3rs)

larval

TOrtalit^
(par amt)

pupal
teaticE

{days)

Ripal
sortality
(per eent)

Ams&gQ
niiEiber of
eggs laii
per f^jale

Sex a?atio •

(M:?)
/

Viability of
eggs
(por cent)

0 42.5 15.0 7.5 46.8 . 1t1.5 57.6

10 39.4 50.0 7.7 2.3 42*5 t8l.O 55.2

20 38.1 21.6 7.7 -#• • 54.? tsl.S 57.0

40 3S.4 3a»2 7.7 2.7 91.2 i!i.r> 62,2

•• 80 45.7 51.6 .T.4 20.7 154<.® 1s1,5 60.4

tso 40.1 63.3 7.2 13.6 289.0 1 ;2.0 69.6

320 46,1 95-3 7.0 • • 373.0 Igl.O 63.4

CO
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10 Cl£?apMcal rolationahip bat»a@n of thiodaji is

feeaing iBoainQ and leBgtb of la2?va© of

^ibolitaa eastaaaum

11 aioto^aia sboadag the relationship between Soses

thioaoa in feeMng iasait® aafl ausetion of

• IfeibQlixaa caatsaeaaa*

Mg» 12 Mstogijaia showliig th© ^lationeliip between deses ©f

ttiiodaa in feeding seait® fecimfiity of f
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33

^oportion to t!i® iiisarease in the ©ublethal contents of thioSas

in th0 Esdiiuffl# The majdw® ©aabes? of e^s laid by a fm&t® is

573 in tli0 saodit® ©oataiaiag 520 p]^ tMoaaji as against 4^*9 ®gg0

laM a ftssals reaseQ is p«r© Befliuis.

•Safel© 6 aad Sf. 10 sliow tliat ni& g3?wtH ef larro is.

Blew wli® oonceatsation is iBoeeasaS.

Sm ratio viability of e^|S apfeera to 1^ mt

influeacei by tb© sublettel doses of tModau.

^stpegiaaat-g

IfgQot of sabletlial mma of magatM^ in fBQilm ia©iimjsm

survival, ^wtli.^a^ feoiaadity of

ggealasmts.i

a) \fhest flpm? iBeSiuffl containing 0.25 PP® passtMon

b) laieat floxsff aedisjaa containing 0»50 pps of pesatMon

o) ?meat flour'raediaa oontsiaiug 1#00 ppi of paratHiou

a) Ihsat flour Jseai^iEJ eontaisisif 2#00 of taafatMsa

©) ihoat flour iBei3iT® containing co paaiatMea (coafei?oX)

Seat of tb® details, as in e5Eg©i?te©nt-1 •

Results

Results as?© roprss^ted in 1!abl@s»9 Fi^orss

13, 14 atid 15.

S^bl© 9 Elg« 14 show that the larval du^tien Is steadily

inoreasiKg with iuegesg® in oeacentration of tho ina©®ticia®» "iMs
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inoroase ia fzom 36*1 days in to $2*2 sMisis

©ontaiBisig 2 ^sa pasatMon# Ijaartml ao^talit^ Is ©Xss m tlie

iisoreaee althougii'ln tte oaa® Qf 0,50 ipi aai 1 tli® ©ortality

showa aeCTeaso. Papal auratioa does a©t show my si^ificance, hxs,t

the pupal mortality is the aasiEiuE in the aeSiuia contalBissg 1 ^

ot p8».tMoja.
i

Slg« 15 s^ppQseats the ajelativ® feoundity of bsotles

reared out in different !3ubX@ttel meaia ©f parathi<m» It is

obsenrea tHaU th@ feeimdity ©f ls00l?l©s is S10 per f^ala.in mAl'm

oonteiaing 0,25 PP^ of parathioij. as against 42 ]Psr fcKaalo in pijr©

raeaiiffl. Shero is evident ae0:rsase in the feomdi-fey as pasratMon

contents in th© iseditaa io inereasea frosa 0*23 to 2 pw* 3ii all thase

cases, howQvor the faounfiity sesains mch higher thass tb© coKts?©!.

Sex sati© a»a viability of ®gg8 appcaa? to If© aot

InflumioeS by the sumetbaX Sosee of paratMon.

SaM© 10 miS 13 shw ttet- tlie growth of l@rvs® is

slOT wlien the ooaeeatration is increased.
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gaMe«9

Mf&ot of sublethai doaeo of pagathitm on the develoiaaeat^, fecuBaity, sax gatlo

md i^abiXityof eggs of frifeQlixBQ osataagcBa'

laseotioid®
concentsa-

tion (pps) :

A^rerag©
lar?^
dtu?ati©a
(day®)

lijjrval

laortalitj
(per oent)

Avsirags
pwpal
Suretion

(aays)

Ripal

(^par cant)

, Avei^ge
nuaibsr of
#flj0 iaia
jper femle

S@E ratio

(liP)
Viability
of eggs
(per cent)

0 : 56.7 11.6 7.1 i.e 42 181.6 75.5

0*25 38.4 28.5 7.2 11.6 210 Isl.O 62.7

30.0 26.6 ?«2 149 121-5 69.6

leOO 59.0 16.5 7.5 14.0 133 1:1.2 73.8

2.00 52.2 75.0 7.3 6.6 104 1s1.0 52.7

i''/ -

?
;//-/ •<

:••. ; .• i

CO



Growth sat© of ia3?vaQ of !g>castaiiaiaa fes?ed in aeiliuB

coBtaiiaiag diffororit coaoantgation of i>ayathion

eoncentra«> length (in raa) of larva© at diii&smt
tim in intervals (da^)

PP3

8 14 go 52 58

0,00 2,6 3.6 4*6 5.7 6,0

0,25 a.7 5.4 4.5 S.6 6#0

0.50 2*? ;' 5*5 4.4 5.2- 5.6

2,6 3.5! 5.8 4.7 5.3'

2»00 S«2 8«5- 5.0 ' 4»a %0

36



Sig* 15 GrapMeal relationship batweos doeag© of ^rathi<m

in fesaii^ mediu® ma loiigfl!!i ©f lartra® of

^iboliua cast^eara.

Hg. 14 Hisl50©» 3howisig the rslatioaehip botweaa ^oaes &t

pax?stM©n in feedii^ mediias awd larval fiuratioa of

J* cagtaneiaa.

Fig. 15 HiotogEQia showing the relationship botwaisn dOBea of

parsthitaj in feeding jaeditira ^ facunditsr of

!• caattaiiguia*

Ji-..

/

1'

/
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MSBCfSSIOl? '

HeauXts of the inv<esti^tio&@ fth&ve tthm

that -l^@'deveXopis@Btal period of the X<3»v®0 af 1?gih@iiTO oastaaQtain

is |««Xonged a result of ths s^se m. thaia lopos^ 1^ the

QUbXetl^ dosae of inseotioides* ^ha iii@r@a&o in th@ Xarval

duratioa la mm to ha diaraotly s®ojwti©isaX to the iaes^ase la

the concentration of the toxicant within the suhXet!^ fho

i»8@cMcide8 which show thesa effects clearly are WSt &aBsisi,

B&via £md In the caaa of thiMmi,

daHtiad affect on the XorvaX duration is is^cdfastedii Wena (1947)

and ^tia and S»padlm (1968) also havo sad® siraite ohaarvatioaa#

!2h0 latt<a?s* ohBajrration is ©n fgibolitga itealf vhm^n thay have

ohssrvad tlmt WS at a cublothal doea (on a reoiatant strain)

inosasBas the Xanml p^iod considerably#

' She g3K>®^ of th© lainra of T^eastMiaum also is dseatieally

affactod by th© eublethal dosas of tha iasacticides ^ad under the

psTasant invaetigationQ* All tha insaoticidaa inciyii^ thiodea

imder the aulaawtal coi^itions causa a g^duction in tim ^joirth of

the lasjira© and this raduoU*® i© propartio«ata to th© geadad

concmitration of the toxicant present in the aadiim. inhibition

of gEfowth of the larvaa app^»a moro speotaowlaa? dui?ia® the aarly

past of tho lasval ^at^nca*

®he map^aeaion of the growth of the larinsa can happen

in ts© «ay£S, by t1^ inhibition of tha hsoEonal s^teo (like the
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^venile hoasaonee) govosaiiag tai@ g&mth. peocesaes ©r by tli©

reduoM,on is tlia fseding of th® lerwa. of these

pK)O€^9e0 is affeotoS V the iBseotioidies csaa

un^esatooa only W father oi^erlraKitation.

!ibo diffareat inaootioides «&di@s> study tm® iiiimtmt

mo6Q9 of aotioa.' Bamthion and 89^ act up^tii the <$^3.is03t«?ase

oystoGi of «hil@ the eth^s aot diff«2?oiitly# ' Ml these

iae^etieidea# iKwrsvar, appear to aa®rt the Bm@ mUm m. the

gs^th and devQlop)€S3it p3?ooassQ8 of tha li^?va ts^ar suMetlml doses* '

/

Tha siost speotacula^r and noteworthy effect satnifeated

by the sublethal dosaa of tba toxicaata ia on the adisit booties*

fetiRJotii^* ^0 fiHSimaity of the beatlo gaabjoctad te the wblatfeal

lov^a of tha ittseoticideB ahoro a grcK^t irmreasa m&e that of the

«nt»eatfi^ boatles. '̂ Eifferoat patt^a of this iaogaasa in relation

to tb© different sublettel doaas &m mMmt with t&® vasfieus

ineoetioidos. ftoa in tha casa of WS, andsstn a»d thi®d®i tha .

ntKabo? of laid pas feas^a baetla iscsreasaa m tl^ ^blathi^

doaa in tha aaditsa incraaaae. With psratMoa tha @s?eataet incj^asa

in the. feeiaidity la gfridenoafl in the loiraat mibl©t!s^ i®®@ ®ad it

doc^easaa as tha toxicant doaa is inosaaaad* In ^si essa of se^isi

no definit® relationship batsaan 3««ffi@ase is fecisidity ss^

coscontratiOT oteigas is evident.



x--

r-v-
<

39

ffih© aublotJml cloaas of ail th© ina©ctieifl©s miSOT tsat,

irraspoetive of their EOd© of aotioa, tJaiB at^say to stiistilate %lm

2?aprocluctiv9 procsssea of the adult beetle. It my %e tJsat tls9

hosmoaal o^teos gcnrerrdng th© reproQuotiva p2K)o©sses ®gg

psoStiotioji aa?e stiiaulatsd ^ tbo tojdaaats at oubl^tM. ©oaeoatrations.

ThQ reaalts of pre^oa© ©tudieB isi- litsratee

on the c^faot of ©wbletlial eoneoatmtion of inseefeisiies «« iasaot

faomdity age Smb fattesfieM aM Korsii^ (1955)

fotmcJ tljat topieal application of DIS! to BgoeopMla at saMethal

doses resultofl in the Eoiuotlon of its ovipositim ®ato« Sindlaa?

obseamtiona of the retootioa in opposition was in

hoaseflies iiith WS by Sriirs®tava and Bin© (l967)* Cn the ©tber hasiS

Kmtson (193B) obsorirQa that dleldsin at auteort^J. doses isi®reas@3

th© facwadity aaS life sgaa ©f 35gQsopM,la« Lakoey (19^) f^ouad-

that tho Coloraa© potato feeotl® laid laoi'© aggs its 4tb iast^a?

larva© were dusted with DOT? but tfee ti'satHisst hai ®o ©ffect oh tfea

siibsoqueat a«3?ation of devalopmeat of the 0i3r^TO2?s«

El<^# 16 2?0p?oJ3©nta a ctmpasissm of the toxicity, of th©

five iaeesticifiea andss? teat to 'Ri?i'boli'ma laarwas vihm es^aad to

feeding iseSi® coutaijsiHg differeat grafiad eaneentratioas of siablethal

aase® of tte insesjtieides. It laay ba seen tlmt paratMoja is far msr©

to^o to the lea?m than ili& oth.a?s# Mmg th© 3?©9t, SSH" asd ©sdrin

&S& nearly eq,iiit©xlo asid mm torlo tfeaa Qmin thieSim v/Meh

fey thsssel'ves hsv© th© ssae toxloity#



Slg. 16 tjog d08d»:^Mt mortalit;^ relationship betoBgai

diff^sat sublQthal. dosas of inseetlcddes in tha

feoSii^ Beiltffii and ggjbolitim laavaa.
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It ia alao notewoa?thy to obsa^® that scm© ©f tii©

iaseotioideo trnder study at tlioir isubletlml levels affeot tbs

fertilitgr of t!ia tnsQctf bo sterilising ©ffeet is eviimt# ^Thm

ths viability of th© eggs IsiS by the beetles rearefl out as3

confined i« sublethsl saedia of th© inseoticides is sot affeetM

in Qi^ way# She sojs ratio &f th© beetle also is 5Sot nffeote^

by th© sRiblotlml ^©ses of the tosslcants..



SUMMARY
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1?h® effeet of sublettoal- toees ©f W$t missSsi^ savia,

thioaan and pasfatMon on tho larval ausaUon ggesth

pupal dtaration and mirvlval, aStilt fecuoSitisr ^ &m ratio asa

^aMlii^ of t!io of ISgtls&Mm caBtm&m has tesa agosrtaii^a

seaaE?i&g it in wheat floiis jEsedia eontaitsi&g 4 to $

eublethal «sonc^t£atioxto of meih insaetioidd*

The d&V0lopmBteil ps^ioi of tho hxsvm of g»oa8taaeaEi

is iffiolonged as a sesalt of tho proasu^ of ereibletM. doaes of tlje

iJiseoticidGa <mta.itiad ist tk& m&Mmf tMo pi?oloii^tim is

direotly ps?op(^ti&S!tal to ^ ioorease in the oomm^tim &f the

toadc^t tritliin th® aublotbal raoga end it is Eore ^©iiouacedi in

. th@ cmo of BWf etiSrinp sevln mS paxatMon, than

Tl^ mibl^thal doees of the ineeeticidos OBsiset reduction

ia tfee gsjowth of tlio this seduction ia pssjjwtimat© to

tho <K>no^tKatioa of tli© toad^t presmlf is the mdi-m aaafl

the fcMMtion of gEOwth^ie laore ep80tQ«sia^ dvoAi^ eaafly part of

lajsw^ €«i9ti»iC0 thm in its latOT sta^s.

Pecxaidity of tfee Ijsstlo eubjt^ted to sublatlisl l&vals

of isgsctidldOB shows a ©mat iuoreaae &mr that of mlareatefi

beatlQB. %0S@ imeemes hmm different pattcams wit^ referene©

to .different aalilel^l lovole#
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EeoMt Bcartallty relations isetireen tba ©ublettol

doses of inaeetdcidcs and tSeibolliga lasfva# show th®t paxaiilaion

is t&t laos® toxi« t® tha Iwvae than tij© ©ttes#

t '

Sk!^ Of th# ineeeMeidQa af^aota of

the iasQCt, ahewia^ ttet et^liaiE® efifeot is aSaosIs »il#

Sqx £stio Of the Imatle i© uet sffeateS by tba sisljlethal

doaes of tho toxioaats* '
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