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Ingcoticidal ovgsnophonphaies Corm such en
integrel part of modeim oxop prodection, bthab it ies
praciieoglly incongelveble bo do witlhout them. The
populerity snd versztility of these compounda gs
insccticides during the part two deczéos have
inspived orgmnie chenigle %o smbherize more and
varied Lypes of this clesg of chemicsls. This
dedioabed endemvour hag led to the dizcovery of many
copprunds wibth verying propertics snd combinstions of

propertied,

The eredit of developing organosphnsphgtlie
peaticides is entirely that of Dr. Gevhard Schrader
snd his asoociates in Gevmmny. Dr. Schradar dizeovered
thet inscoticidsl properiies eoild slways be exnceted
for compounds with the gonersl forymule,

o {8}

!
1~ n.

By
whore bL' end Rz #ned for glkyl radicols snd ‘soyl?

Taoyl®

denoted the yrzdiezml of en inovgonie or organic aeid.



To huve effective insceticidsl pronerty, the compound
ahould have bLesides g doubly bound oxygen oy sulpimy
aton, two identiesl ox different phosphorus bound
yadicslo and the radiceniz of sa inovganie oy ovgenie
sgid. This finding paved the way for the development
of ingeeticidnlly sotive phosphorue eompounds, s field
that hed havdly been explored before. In bthe Tivat
fow yogya, a large numbey of eompounds of satonishingly
high inseeticidal setivity -nd manpaslien tozicity were
profduced. The subsequent cfloris were aimed al
aeparvabing the insceticldsl setivity fyom high

momngl ion doxicity 2nd o produce such subsbences which
pozaessed useful inscecticibal propertiez end could bHe
upplied without any hezards o mmsn beingo. Conzeguently
& large venge of chexiecsls wikh inscodiecidal,
nexstoeidal, fungicidgl and weed killing propeviies

wevre aynlhesized.,

A 1end mavk in this venimre, wsa the digenvery
of parsthion (E.805) by Dr. Schreder in 1944, which
soon gnined g pride of vlwce zmong ingeelicides., The
molecule of pavethion waae modified in diffevent waya
by Schrzday =nd other rezegveh workers in meny o bhey

laboratoriesa, with the objeed of relating sitmoture
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with sotivity of this group of compounds. “0,90~
diethyl-thionophosphoriec scid-0 (gquinozalyl-{2))-
estoy" ia 2 now chenical aynihesized in thin family
of ingecoticlidez. It io at present designaled under

the ende n=zme "Ssndoz Insecticide 6538¢,

The techmiocal wsterisl of thig inseeticide
iz e colouvless crystsline go0lid, slighlly soluble
in water (22 mg/litre st 20°0C), well soluble in
organic solvents like mallyl oné ethyl sleghol, ethyl
ether, scetone, ketonea aud syomatic hydroezvrbena
end glightly @oluble in petrolRwum ether. The acute
oral moamallisn loxiecity, in %svme of L.D. 50, im
rvoported to be approximstely 30-40 meg/kg in white
rats, while this vsliue of paral'ion is 3 to 6 mg/ka.
The aeute dernel toxieity of the materisl, in berma
of L.D. 50, is reported ko be 300-400 mg/kg in
white retis.

The objeect of the procent @ budies is %o
debevaine the inseclieidn?! effectiveacns of this
new cheuies) egainst the ususl common ingsect pesis
of the region snd its persistence on plant surfaca.

In bthene studies velsbive Pnxicity of thiam chemiesl



to twelve diffevent insecet pests gnd itae relelive
residuel toxicliy 1o four eneecies of crop peste have
been ascerigined tsking ethyl psrvathion 22 the standard
snd employing the biocassay leemigue.

4 rveview of lifevature on the bioassay of

oygennphogphorna ingecticides, is slso presented,
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REVIEW OF LITERATURE



BEVIEY OF LITERATORE

The enrvliest insdance of bioscony spresrs %o
be that of the deleetion of votoneida by Tekie of =i
{1930) using Misguyunue snspiiicondabos mo best

insoet. Huch work hze been done in thig line
subasgaently ueling diffevend mothods, for various
purposes; such s delevaination of the swount of
ingeoticide on or in plenls or snimgl bissuos,
deloraingbion of the regidusg of inmeceticides in
plendd and plent produets, seveening of chemiecals
for & .eiy inseebicldpl properbies, debtewmination of
the velative texicity of verioun ingeekicider pnd

mecouring the suseepiibilily of inaced populstions,

4 levge volume of literailure hnz scenmalaiod
on the biocamsay of inseecticiden mnd the present
review g vrafviclod fo ¥ oce warke on the atady of
the relgtive toxieilty of oxgsmophosphorug iasecticides

and tholiyr vevsistonse mm pilmnia,



Biogergy of velative toxieity of orgsnophosvhovue

insesbiciden

Yogee end Gaines (1950} Ffound thet 9 per cent
ust of 3677 (0,0, diecthyl C=f-chinro-i-nitrophonyl
thiophooohate) at 25 1b por seve gove 74.5 per cent
norielily of nyechs of the oguesh bug. insss iritig
on onbion wherens vpavethion gt the eseve vale gave
only 59.4 per cent kI3, Tovoits conlaining 1 per cemt
3700 {S-teri-buikyl mevesplo nethyl 0-O-biz {2-chloro-
ethyl) dithiophoophate), 3677 (0,0, diethylow2-
ohlova-d-nltropheny? #idonhoaphnte), 3741 (S-corbamyl
rethyl C.0-dietbyl 6ithiophosvhete) =nd perathion
geve 9%,.3,; 9%5.2. 89 =nd 94 pev cent kill of fphis
foggypii on cotton leaves. IDusbs emisining 1 per
cent oF 3677 (0,0-d1lethyl O«d-chiorvo-4~nitrnphenyl
thiophoaphate) and perathion on colton leeven gove

99 per cent kill of Seplanyeims op.

Goines g% =3 (1950). observed that the owder
of deorssning dnzicity of the compounds sgsinet
Totrenychié miten nnd gphis xoasypil on eotion wove
totra othyl pyrophesphate (T.7T.2.7.), Parethion,
diothoxy thisphoaphorie neld estey of s-methyl
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T-hydroxy eoumsyin, s mixtare of perathion and its
methyl suslogue, tefre eothyl dithionopyrophosphunte,
rercurated pentoethyl Eriphnaphobe snd Oelamethyl
pyyophesnhovanide (Sohraden).

Frofhan and Seltoathy (1953) obasrved that in
the ense of the adults of Dzyesyoenus lsewus, relesned
on dry Tilme of inseoticlden in petridizhes, the LC S50
of perathlon ses 0.0008215 per cent, =3 sgsinat

6.02680 per cent of p-p*® ITT uned a5 ctandnrd. In the

sase of Ehevhelosinhun peeudobrossioss, directiy
aprayed under tne Potbiter’e bower the T4.50 of parvathion
neR (000376 per cent, while that of p~p* ZDT wep
0.01644 powr cent,

Smith e ) {1956} in kezts on the cont=med
goxiolty of rarathion end L.2.W. on rlum enveul in,

Conoivacheiug aenupher (B bal) showed that in adulls

webtted with emteyr sugpencionn of the inoeeticiden, lhe
nedign levhel eoucentrations wore 14 and 32 povis por
nillion vowpeotively, s0 ageinst 4000 paris per

milliion in ¢sge of methoxyohlor.

Hewrios =nd Maobounori (4956) in tests neing

adulis of cuoumber beetle, scglyzme vitiste (F) <nd




1 per cent dusts of insecticides obrerved that sfier
24 hours of contnct, the mortslity pereentsges were
100 for pavathion, 34 for E.P.N. {O~othyl O-p-nitro-
phenyl phosphonothioste), 80 for melathion end 81 for
H.7.D. (Tetre~n-pyopyldithionete). In the cope of
Diaboydics undecimpunctats hownrdi (Barber), tested

in the sane mothod, melathion gave 95 per cent kill,
while other chemienls guve 100 per cent kill,

Stringer (1956) in his s'udies on the toxicitiee
of orgmnopheaphorus compounds to adult meles of
Loenats misratorie migratorenides, applied ss acetone
golutions topicslly or a9 injeolion into the body

opvity o mqueous suspensions found that psracxzen
{@iethyl-p-nitrophenyl phoophate) wse significently
more toxic than the vrest; its L.D.50 being 0.4 niecro-
gram ané 0.3 micvogrem per loeuat for ftopiecsl spplice~
tion end injeetion respeetively. The L.D.50 foy
topical appliontion for other compounds were paratihinm,
1 to 1.5 miorogram, O-p-nitrophenyl phoaphorothieste
34.34 miovogvem E.D.N. 2.24 miercgram and melathion
28,74 nievogram per locuat.

Gapt et al (1956) in laboratory tests using
inscoticides applied topleplly to the sixth ingtar



larvze of Heliothea zes (Boddie) ond Heliothes

viveaceng (F), Pound thet L.D.50 vslues oo miorozvram
per grem body weight were 4.8 fn» both speciea for
ghell 08-2046 (Qimethyl-2-nethoxy corbonyl-i~-methyl-
vinyl, phosphate),40 mmd 54 for Bayor 17447 (0,0-
dimethjl S-(4~-oxo-benzo trisgine-3-nethyl) phosphora
dithiosta). 30 ond 60 for Bayer L.13/59 (dimethyl 2,2,
2-trichloro-{-hydroxy ethyl phosphonete) end 130 and
160 for melathion shile thoge for IDT were 3000 =nd
8500,

Pradhen ef gl {1956) found that L.C.50 values
of parathion, aystox, diazinon =nd mzlsthion, anveyed

on nyzpha of Droaiche ghebbingi. Guene were respoe-

kively 36, 5, 3 snd 0,169 bines sz mach =8 thet of
p=p* DT,

Predbon gt gl (1957) in siudies on the relative
toxicity of mone orvgmnie incectleides sprsyed on bthe

lavvee of BEuproetis inneis {#aiker) found $he L.G.502

%0 be 0.03218 for fiszinon 2nd 0.31230 Loy wslathion,
while that of p~p' DDT wzs 0.4504. Diszininmm and
uslsthion were thug 8.9 gnd 0.6 tlmeo es toxic as
p=-p' DDT. In atudies bized on the dry £ilm tecinie,

the L.0.50 values, were found %o be 0.03645 Iny
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Digzinen snd 1.04200 for nuisthion, while thet of
p-p? DI wae 0,29730. ITiazginon snd molathion wers
found %0 be 8.2 times end 0.3 Himen a2 toxie a8
p-p* DIE,

Pradben ot gl (1957), in their further studies
on the velative texicity of ovgano-phosphomio ineceti-
cides bo Lepophis ewvaimi (Xali) observed thab the
LD 50 veiunes were 0.00314 fov systox, 0.00338 for
parathion, 0.00437 for aglathion, 0.01556 for H.I,T.™,
=nd 0,03273 fox pestox.

Pradhen et gl (1958) in otudies uaing the dyy
Tilm teomigae fo.md thal in the esze of Cyles
fowmicering the L.0. 505 were 0.00108 for porathion,
0.00126 foy diezinon, 0.00222 Iny gystox, 0.01147 for
melathion while thek of p-p' DT wse 1.24000. The
rolglive toxicitiesz of pavethion, dizginon, syaiox
i ngd etricn were thus $153.5, 985.7, 55%.3 end
108. 4 reopectively ag conpured e that of ITE. Ia

the csde Myllocerus undecimpunclabng Whe L.0.508 were

fooné 4 be 0.02011 for melathion, 0,03162 for
pavsihion, 0.10080 for synlox, 0.11750 for diegzinon
and 0.056849 for p-p°® DDI. The rolative texicities

of salathion, pavethion, syefox and diszinon were
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being respeotively 1.940, 1.786, 0.515 end 0.355 mking
that of p-p' IDT being eguel 4o 1.

Pradhen gt a1l (1958) snccased the relative
toxiolty of some insectieidos %o Mmlacophiora
fovelenllie (Lucen), by the dyy film pethod end by the
diveot spraying wmethod, Undey the dvy £ilm meothod
L.C. 508 weve found to bo 0,003148 for perathion
0.006683 for dlszinon, 0.2415 foy melethion snd 0.1879
for p-p* IET, Tarsthion, éiazinon snd malathion weve
renpeciively 60, 28 and 0.8 times =3 toxie aAk p-p' DDL.
In tha diroect epraying methed the L.0. 503 were 0.00897
for parathion snd 0.05540 fer p-p' DDF. “arsthion wza
found to be 7.9 times na toxic as p-p*' DOL.

Pradhan ot a) (1959) studying the relative
toxicities of @ifferent insccticides to 6 E 2 dmys old
sfults of Locuate pigratorin, mnder lgboratory conditions
found, that the L.C. 508 wore 0.005585 for paratnion,

0. 007852 for methyl parathion, 0.01266 for T.R.P.D.,
0.06792 for aimsinon, 0.07079 fur syoiox, 0.08710 fox
H.ET.72. =nd 0.1340 for wmalsthion, while that nf p-p* 2R
feken as siendaed was 0.6109. Bthy) pavethion, methyl
parathion, T.B.P.P., diaginon, H.E.T.7., systox end
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melathion wore found to Be yespootively 109.4, 77.8,
48.2, 9.0, 7.0, 8.6 and 4.6 times pe toxle ss p-p' IDT.

Jobuani ot gl (1960) siudying the relstive
toxicity of different insectieides 4o the imyvae of
Prodenis liturs (Febyieius) mnder lsborstory conditisn,
found that the L.C. 508 wowe 0.008091 for parathing,
0.03908 Loy malathion, 0.00508 for diszinnn, while that
of p-p? DIT teken azn standeyd wes 0.01626. Pavathien
was 2 times as tozle e pen' DT, while diszinon s=nd

mlathion weve found to be inferior 4o p-~p' IDT.

Shi gt 21 (1960) found that pavethion wes 84.1
tines es toxic e3 p-p' DIE fo adulis of Trvibelium
cegtonoun, the L.0. 50 for TIT wep 0.7784 por cent.

Pradign eb gl (4960) found that methyl perethion
and naletbion weve 39.72 and 8.65 %izes, vesyectively,

22 toxie a2 p-p' DT Yo gruabe of Hypevs veviebelie,

Shi et gt (1960) atudying the relative lozielty
of inzeclicides to the gyubs of Epilschne vicinetioelo-

punclate, found that the L. 508 weve 0.00287 fov
perathion, 0.02340 Por diazinen, 0.3385 for zalsthion
and 0.0394% for phosdrin, while that of p-p? DT,

token ms sliandsyd wee 0,21010, Parathion, &iszinen,
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azlothion and phosdrin wore reapeotively 73.2056,
5.9786, 6.2013 =ad 5.3311 %ines as toxie ag p-n' DU

Bepun ot gl (1260) sndying the reledive 4oxielly

of Inscobicides to Aphis gragcivoya infesbing cowpes,

under lebovelory conditions found that the L.C. 508 were
0.0001274 for phosdrin, 0,0007253 for parathion =nd
0.0008570 for malathion, while thet of p-p' DOT iaken =8
stendard waz 0.02100. Based on the L.C¢. 50@ phesdrin,
perathion and nzlethion weve founé 1o be reppeoctively
164.8, 28,8 znd 24,2 timen op toxic se p-nt DR

Jotwani p¥ gl (1960) siudying the relctive
toxicity of some insectieides to the coeeinellid
predator Stethorus pauporenlus {Velse), found that the
.. 508 were 0.5102 x 10~ for phosdrin, 0.2375 x 1072
for thiemet, 0.2467 x 10~% for walathion, 0.2657 x 104
for pavathion, 0.2802 x 1673 for gusethion, 0.3197 x 1073

foyr Fozor snd N.5474 x 10"3 foy thiodsn, while that of
v-p' TDT wap 0.2253 x 107, It was found thet phosdrin,
thigmeot, mainthion, psralnion, Bogoy eid thiodan were
reppeelively 44159, 9486, 993.3, 847.9, 70.5 oné 41.4

+inen ae loxie as p~p' ITD,

Ratten lal et el (1960) eesesaing the velative

toxielty of =one ingcecticides to the sugererme mites
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Schizolotranyohus andropogoni {Hirat), under Tield
conditions, found thet the L.C. 50z were 0.000092§ for
parathion, 0,.0003581 for phorate, 0.001062 for thiemeton,
0.001445 Loy diazinom, 0.008854 for phosdrin ond 0.01026
for malathion.

Trahmn eb g} (1961) sindying the velmtive contnct
toxigity of scme inaecoticides %o the red coiion bug,
Dyedercus pinguistus (?) undor isboratoyy conditions
found thgt pavgthion was 1.6 tises as toxie s DT,
boged on {theix L.C. 50s.



Rethan Ll of gt {1961) sieéying the velmtive
toxicily of parvathion dust, 4o differont siage of the
avaphe and adulis of Loousks sigratoris (Linnseus)
found thai the L.0. 5Ce of paraihicn ware 0.0230 for
fivgt sisge heppors, 0.0394 for accond stage hoppers,
0,0582 for thied sisze hnpypers, 0.0703 for fourth
siage happere, 0.0748 Dor Lifth aiage hopper and
09,0700 for the wdulta, -

Jotwani ot ai (1962) studying the effieacy of
different inseeticidon 20 atomach polsone to Iocunia

pigratozyia (Linnseue), using the sandwitch fecding
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method, found ¥het perstion ond syotox were 25.%9 ond

5.07 binmes, vespoeltively as tozie es p-p' DIF,

dotweni gh g (4962) in theiy siudy of ihe
ecmparasive toxieidy of smome lnocobicides ko the afulis
of Epilmolns viginoclivelopunelnls undey Isbovatory
condifiong, found bHhat the T.¢. 502 wove 0.002098 fow
parathion, (.003082 for phoadrin end O.018500 for
malathion, while that of pep? JD%, tacon np siendard
wes 0.4805. Parethion, phosdrin and melaothioa weve
86.034, 58,566 mmd 0,979 %imes oo tozie au pept TDR.

Busehikents of gl {1963) cvaluating the foxioiby

—

of gome insecticiden to the Figmite. Ioletrsnyeims

hiveti {Pritcherd & Brles) undey laborstory conditiong,
Tound that the L.G. 50 voines were 0.000363 for
phagnhesidon 0.C00377 for panalrion, 0,000549 for
dimethose 0.000737 Doy thiematon sad 0.000812 fop

dinzinon,

Chong und Li {1964) in o lobovstory bemd on the
effeet of trichlorofon dunt agsingi the ovienlsl amy
worm, Teendnlelin (Loucsnia) gepersls {Welker) found
that the 5.G. 508 weve 0.5, § mnd 2.5 por eont fov Lhe
agoond, 4hivd =nd £ifdh inebay lavvee, vospectively,
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when the Invvas woeve dunted divaetly =nd .35, 6.5
zad 1 reaprelively, vhen the ceediings sore dusted ond
lzyvse of the ageond, 4hird smé fifth imalar velerpoed

on then,

Yae Oosig and Yaston {9964) studriag the
toxioitlen of fow Inaschialdas, By topingl sppiiontion
$o tha Tlvet innisge nyaphy of the deserd Joensi,
Boistosoven seispris fForsk] famd that the mssn L.D.
502 20 %L-B. 994 in miovogras wor gran bady weighlt were
0.43 nd 1.5% Sy pavathion, .29 and 10.3 for digsinen

mf 7.3 end 39 for NG,

Sexnp ab g1 (1964) 1n Wrating the effeot of
nontisides egainet sgwfleway anhid, Dootmoiug
gerthani (HRL), by divest gpreoying upon %the inaecin
teken in petridighes, under inboradery conditionn,
Poundt thed the T.0. 502 were 0,0001936 for pherato,
0. NO04015 for phogphenidon, 0.0007408 for acvinphoa
0.001442 for pavathion, 0.901528 for melathion, 0.90204
for dimsinen while 1% wny 0,008523 fov genua BAC baien
5 ateydard. T4 wes found #vad pbergta. phogsheidon,

BmeTinmhon, pavathion, aonlsthios -nd Ileginon wore
s B s
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rezpectively 44.0, 21.2, 31.5, 5.9, 5.6 and 4.2 dimes

as toxie zo gomma BHO,

Hetealf end Fredorickoon {(1955) found that Be
L.B. 502 of pavathion pnd isopropy) pevathion
{0,0-diinapropyl=-t-p nitrophenyl phosphorstiiento) $o
Daeug doysalis by topicsl eppliestion, undey lobevnbory
eonditiong weve 1.2 snd 3.5 nicvogram per grem body

weight vespeetively, while ihrge for Opiug iongicondsing

and Opiuns pevoulosbee, parasiter of Iscup derpslis wore

1-2 and 100 =2icvogrem respeelbively,

Johngon (196%) atudying the relative toxioliy of
some 2ythotie ovgenie inseoti~iden e the banena sphid,
Penislonie nigronervooa, under imbovmtory conditions,

found thrat parathion wrs 5.9 times sz btnxiec se DDT.

Herne eopd Uhant (1965) atudying the reletive toxicily
of zolthane and parathion to the prodsconus nite,
Puytozelulue persinilis (4thise Heuriet) snd iis prey

Jelrenyeims urkicpe (Xooh), undey Igboratory eonditiona,

found thet the L.0, 568 for Ightrmaychme uviiese end

Phytoseiulug pevoinitis wore 0.059 and 0.29 por cent
respeatively, in the csse of Giepfal (kel thane) and
0,050 and 0,0044 por cent in the ervre of pavathion.
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Srivepdave end Senl (1965} siadying the
compreative toxleily of some inseectieidez v the foll

growa larvae of fuecote moowii (Butter), under labovaetboyy

eonditiong, found #wd bthe L.0. 9508 wers 0.0087 for
parathion 0.0135 for folithion sad 0.2 oy BHC.
Parathion sad folithion were 13.256 rnd 9.855 timen an
inzie mg DEC,

Higem ob sl (1965} riudying the svacentibllity

of viev weevil, §ifvohilua ovyzes (L), by the imprognsted

£iltor papor method, unfer lphovatsry conditions, Ponnd
$uat rolathion end dlasinen weve roopeoetively 12,923 mé
1.445 times g loxic ag IDP, vhervess T.E.7.7P., L7

ond peatox were progrengively leap texie 4hen UDT,

Shaghi kente et &) (1963) smdying the comparaliive
toxicity of romne inscoticifies bt the Jamun lesf minow,

Aerseoraods phafeonpors, by gpinying tho upper gnd lowoy

mrfroce of infocted lLonves, undor lebovstory emmditieng,
foand that the L., 508 wowve 0.000238 for pervalthion,
0.002004 fox phosophidon, N.006609 for dlazinon,
3.01884 for melothion while that of lindene token o
atendord, wae 0.0059928,



13

Jotwani and Prekesh sarup (1966) astudying the
relative toxicities of diffevent poaticides to the
adults of singlne beotle, Gglemeellas bimenica (Jacoby)
wnder lsboratory conditions, found that the L.0. 50%
gore 0.002973 for mevinphoa, 0.003276 for phosphemidon,
0.603611 for parathion, 0,003757 for diszinen, 0.01363
for syatox, 0.083810 for trichlorafen, 0.2485 for
dimethozte, 0.7273 for malathion snd 0.67850 foy
p~n' IDT, token ey standavd.

Selone gt al (1966) found that the L.6. 508 of
trichlorofon and malathion no otomach poison to
Prodenia 1itura wove 0.05 and 0.132 ng per gree body
welght respeetively.

Bai et gl (1966), stedying the velative toxieity
of some orgmnophosphoras incceticiden, to the mite,
Eatotvanyelng bonkel (Moy Gregon), atdecking cestor,

neen otc. undoy lsborziery conditions, found thet
parsthlon, malathion, E.P.N., diszinon, phosphanidon,
dimethoate mad D.H. 0. were respeotively 22.86, 12.97,
6.8, 4.72, 0.9, 0.9 end 0.46 =23 %oxic as dicofcl

{Zel thone).
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Tripabii {(1966) awmdying the relabive toxioity
of sone insecticides fo the halry esterpillaw,
Disoriois obligus (%alker). wnder Iaborstory conditiona,
found that the L.0. 508 wore 00,0242 for endosulfan,

Q,0245 foy parathion and 0.04075 for gumsa BHCG (Linfsne).

Sowmip et gl (1966) in 2 eompeyative tcat of
inseetloides sgninet apleras of csbbege sphld,
Brevienryne brasgicse, under lalorafory conéitions,
found iheb dimethomte, metbyl pavaihien, phosphomidon,
morphothion, cerbophenthion, formethion, phorate,
pavethion, melathion, digzinon ond PR, weve
respeelively 1182, 935, 833, 623. 425, 116. 101, 96,96

33 and 15 4imes 23 toxie ne gomms BHC.

Yoruwe eb sl (1967) studying the effieacy of
different insecticiden, %o the ndnlte of pinghers
beetle, Solewiceils hirmsnion, under laborstory
condilions found thst mevinphes, bidrin, parathion
ed phognhonidon were respeclively 170, 66, 44 and 26

tivee o2 toxie 22 govma BHO,

Yerug end Sehi (1967) found that folisr svrays
of 0.03 per cont methyl demeton mn@ 0,035 por cent
phogphouidon, killed over 92 per eent of the lavvae

in the legves,
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Voraa ond Sendm (1967) studying the relstive
efflcaoy of different insecticides ea contret poioons
to tho larvae of dismond blmek moth, Plutolla
naoulipennis (Curtis), under lsboratory condltiona,
found that movinphos, diezinon, m-lathion, bidrin snd
phoophonidon wore reapoctively 366, 46, 31, 17 and &

tinen ag tozie ea parathion,

Sarup &b gl (1967) tenting differont inseoticides
a8 conlact poisons agningt adults of Myzus porsigna (fulz),
under laboralory conditiona, found that dimethonte,
phosphomidon, motlyl paratinon, parathion, morphothion
and malathion wore reancetively 22.9, 18 4, 129 9.3,

6 3 end 15 timen ro toxie o3 gorma B4C

Teotlis end Nigem (1967) studying the rolative
tozicity of eone inoeeticiden an conteet poloonn to the
larvee of Inrins fabia (St0ll), using the dry film

technie, undor labointory conditions found that the
£ ¢ 508 wove 0 00019744 for mclat ion, O 0002113 for
diazinon, 0 0001367 for phoodrin and O 00039535 for
rpvrm

Hari ot a1 (1967) in the labvoratory oveluation
of cerisin orgeno phosphormas incecticides agninst the
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larvae of the khepra beetlo, Trogodcorma granavium
{Evorts), ucing the topicnl spplication of inaecticides
as seetone solutions undey lsboralory conditiona, found
that thoe L ¢ 503 were 0 00703 for methyl parathion,

0 01132 for Bayer 41831 (0,0-dimothyl O0-(4-nif{ro-n-
$olyl) plosphorothionte), 0.01193 for E ® N ,0 01348
for guthion, 0 01742 for Fenthlon, 0 01348 for pm:athion,
0 02722 for dicapthon, O 02959 for ethyl gutlion,
0.04335 for malathion, 0 06266 for Bayer 37289 (0-othyl,
0-2,4,5, trichlorophenyl othyl phosphonothionte),

0 06637 for diazinon, 0 0859 for S.D 7438 (Tolucnc-o-
drthiolbia (0-0-dlnethyl) phosphore dithiocnts),

0 14160 for Dursban, O 19510 for “teuffer N 2404
(0-180propyl~0 (2-chlorTo~4~nitronhenyl) othyl
phoaphorothionte), 0 3348 for DDV ™, 0.43950 for

kB! TE 4=E (0,0,0,0~int1rmat) 31 0,0 -thiodip-phenyleno
phoaphorot! foate) 1 07200 for Dvlex, 3 922 for 2ytron
and 9 37600 for btrmbutyl phosplete

Saint (1967) studying the offectivencas of
oL 8 OYsanopho! phoyud ineeotlicidos *o the edilto of
pustaxd aphid, Grodachis (Tinesoh.s) oryzimi, under
lavmialtcl) condd tiona, found that e L ¢ 50a, in tic

croe of direct spra, ing undor wotters tower, were
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0 00084 for parathisi, O 00125 fo~ thiometon, 0.0029
for nothy:l demeton and 0 6345 for limzinon and those im
tho enge when tho aduld gphida were releesed on sp—rved
auotard platla vore O 00338 for movinphos, O CO33 for
parathion, © 0074 for aethyl fdesmeten, O 0095 fox
digzinon snd 0.0098 for thiomoton

Sarup et al (1967) atudying the tozleity of some
insecticides to the larvere of wiprookis iunats (Gnlzex),
under laboratory coaditionn, fouid thed the T C S5Cs
sere 0 00775 for movinphosz, 0.0%1450 fo= ppryathion,

0 02877 fox E H , 0 04154 fo1 tiricklorofon, 0 1364
for endosulfma, O 135C for meihvl peretidon, O 65027 for
forawe thion ence € o3, 9oy phespl arcon, whilc *hot wes
0 3025 foy p-p' DDT, taken ano thao sizndord.

Triptii (1867) oludying tha vclatave condnod
boxicidv of sosl Inaecticoides, W the lervae of juwe
sewliooper, Anouio satullforn {Guon) unae» lghoralsry
sodliions fouid *habt tia L C 50 wera O 0028 foz
erécoulfen, C CU1Z for ethyl perathion, wlile that of
p-p' DIT wan O (0266

Pritaunsingh pk sl (1968) found biat wimzinon cnd
azinohos~-mothyl weye resocabivel’y 7 znd 0.1 timea e8
toxic an cxy=-decnoton methyl
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Singh ot g1 (1968) slidying the relative toxiciiy
of gone important peaticides to the adults of blister
beotle, Mylebrio pnoiulnta (fiumb), unicr leboratlory
condataon, found that tho L T 503 were 0 006338 for
phosphouidon, 0.020380 for parathion, 0 03539 for
Tforagthion, 0 042400 for mglathion znd O 171800 for
thiodemeton, while that was 0.05459 for p-p' DIT
"hosphanidon, pevathion, fermothion, moiat!ion znd
thiodemeton wovre 10 0353, 3 169, 1 825, 1 523 end 0.376
tines 83 toxie as p-p*' DIT.

Sarup ot g1 (1969) studying the rolative toxieity
of different inseoticidea to the larvee of Pseudalatin
geperpta (Velker), under laborainry eonditions, found
that tho L ¢ 508 were 0 003352 for mathyl parathion,

0 008383 for movinphos, 0 07124 for E P ¥ , 0 02860 for
ethyl parathiocn O 06377 foir irichlorofon, C 1171 for
diezinon 0.3060 for melatl ion ond 0 5514 for p-p IDT,
ta<on o8 otandprd Mothyl porethion, mevinphes, E.P W,
othyl pavathion, trichlovefon, diazinon snd maiathion
wore resnectively 164 5, 65 8, 49.1, 193, 87, 4 7 end
1 6 timed as toxic es p-p' PIF.

Teotie and Upadhyaye (196S) otudying the relative
toxicity of some importent insecticides to the larvn~o of
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0.001828 for forumthion end 0.005198 for trichlorofon
while 4t wew 0.004094 for p-p' IDT, token so otandard,

Sorup et £l (1969) in %teoting of @ifferent

peogticiden ggainat ndults of cugavezne loaf hoppey
Dyrolla perpusillas (Yalker), under loboratory conditions
found that the L.C. 508 wore 0.00002746 for mathyl
parathion, 0.00003945 for ethyl parathion, 0.0002456 for
molathlon, 0.0003073 for asinphos othyl carbophenthion,
0.0009822 fox dimothoante, 0.001095 for fomitrothion,
0 001601 for pheaphanidon, 0.002061 for formothion,
0.002156 for morphotiion, 0.0022240 for disulfaton,
0.002803 for feathion and 0.015680 for trichlorofon
while it wes 0.002803 for p-p* IDT.

Bogawat ot sl (1969) mhile satudving the
sancoptibility of two apecies of yuapkin beatles, to
some insectiocldes, under lgboratory conditione found
that the L.D. 50 valueo of melathlon to Aulroophorn
foveicollin and to Aulamcophorn atripenis wero found to
be 0.281910 nnd 0.085257 respectively.

Samp ot al (1969) studying the toxioity of

different insocticides to Aphig cvacoivore, infesting
pes orop, under laborntory conditions found that the
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L € 508 were 0,00004052 fox phorate, O 00001436 fLor
methyl dematon, 0.00002823 for phosphamidon,

0 00003955 for dimathomto, 0.0007150 for pavathion,

0 00008849 fTor methyl panrathicn, 0.00009712 for E.° ¥ ,
0 0003438 for mmlathion, 0.0004048 for fenitrothion,

C 0004816 for mzinphos mothyl, 0 0005505 for diazinon,
0 000624 foxr formathon, wi.le tl1at of p-p* DBT tnken
20 8tandard wae 0.02511

Slosoaay of ronidues of orzsnoprospiorus incecbicides
on plant sirfaces

The conception of ro~ijupl toxicity —mad 1tn
ntiligation 0 control ingseetd veo flrst pit forth by
"atder (1938) He fyrom hia otadres, on tho sonirol
of Mlodin intorpunctulle {Hb) ond Ephostis eluteclls (Hb)
ooncluded thnt 1% wno denirsble to opray warehousen

not only for direetly killing the ingecto daring
treatmend, but elso to deponlt a protective film on the
expsaed surfezeea, so thmt the motbs wlich omerge,
pubsequent to ovray night got a fm ol dose, when they
settla o tlat filu

The vorlk of Todd {1938) seexs $o bo tho firnt in
thin ¥ind of experiments siudying tho persistonco of
insceticidel residiez on plen! surfrces He otudied
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the perpinience of éorris on begn folinge snd found
tlat under field conditiona it did not give protection
ageinet tho Hexlean beetle, boyond T doym of exposuro
in open places, but in shoied been plants, it peroicied
Tor o period of two wooka.

Dichaon (1944) publin® ed o shoxt note on the
teomique for evelugting the vesidugl toxiciiy of
organio ingeoticidces on plead curfeeer. In hio studies
he spraeycd petred bLean seellings wilh a lmown smount of
toxiecant per unit ares snd on tho trested leaf, fen
uitos rere confined o & dofinite cron for 48 hiours by
pnenng of a oticky barricor abt various intervels afierwn do
end morinsiity recorded,

Pogking (1948) in atudying tio denger of contnui-
nation of food gtuffa of vegetsble and animal origin
with inaecticidal chemicals, found tiat parsthion
reoivuce disappesied 1apidly end all fried and procesoed
freits were froe from 1t. Realdues exceeding 1t ppl,
after a few doys were found only on gremnes mnd olives

gid thoy rapldly decrented lhereafter.

Hopkin ot ot (1952) from 4l eir ostudiea on the
peroiatence of insectrcide reaidies on Torage Qrupd,
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found $hat in ecs2s8e¢ of contact ingeotiocidss, inoresse
in 2oaf aren vesulted in g doerecse in the ingeoticrie
deposit per unit arca of leaf; vabl or iLen a decrenge
in the totzl gnsuiity of insecticidesn,

Coxman (1952) +n laboratory teats to olucidate
the fectora con‘mliing the ve-~izmuance or vanourination
of paret ion e.isting no extra cuticular op sub-cuticulay
roridiaes on fierd sprayed orangrz, uoing housefly ndilta
an Sead insoctm, fond $hat ma cirrend of si» prozing
ovar the aproyal oranges and iliveceted Shroug: a cage
¢oqatainyng tho gdild hoamefling, produced no mor$ality.

Smith ot a1 (1956) in studying tho porsistence
offeot of gome inmgecticides on plum leamves, uaing tho

pd1lta of plua oureilio, Conotyeobelus nemphar (Hbot)

as $eat inocoot, fourd that parat: ion, weathor moatf
ranidly, oniv ono per cont of ¥ o ovigingl deposlt
bari, laft aftor 14 doys wt ilo ™ showed 20 por cent
of the origingl deposit mitar 14 daym.

Jatwoni nnd Girish (1963) in en experiment in
wiioh wheat planta apioyed with emilsion of parathion

at 0 0625, 0.094 and 0.125 1b of se*lve ingredian* ver
acro apd the aprpyed leaves rut periodienlly and fed to
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firot atege hoppors of Lecusts pigratoria found that
oftor 4 days the loos of toxielty wero 81 9, 77.2 end
59.3 por eent respectively. Toxieity of W1l the threo
dosos practically lost affor 8 days, when tremtied
agninet tho firat ntage boppors.

Desmoras (1963) atudying the peraimtence of the
rogidues of vemidothion in tho fruits of apple, oprayed
with vemidothion at 0.5 1b por 100 gellons using
Drphnia piulex, found that the reosidue of the ingoceticido
in the f¥ults wore 1 ppm aftor 4% days

Willisme (1963) found that oprays of mcthyd
demoton, dimetlwate, and phoophsmidon at concentrationa
of 0.09, 0.05 and 0.04 per cent vespectively, epplied in
June, 1961 at 60 gellons per eore gave satiafsetory
control and aignificently rodiced the population of
Aphis fabae (Scoh), on tick bosne for upte 14 Gays.

Pramenik (1963) in experiments to deteraine the
perniotence of residues of parathion on the leaf of
gugeremng, found that 1e0sitiez on tle sugaveane leaf,
formed by 0.05 to 1 por cent sprays of parathion, gnrve
complote mortality of newly ha‘ched larvae of
Chilot nom infugcatelliue (Snellen), expomed for
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15 ninutes on the oprayed leaves, btut lost pil
effectivencas 2 dayn afier.

Botien lal end Dhall (1965) in stadying the
persiotonce of insectieidnl aprey rosiduen on bhindi
lenves agninst the firat inatar larvec of Esrins fabip
{5t0ll) found that sprays of 0 095-0 38 per cenb
malathion and 0 0125 -~ O 05 pe~ ceal parethion gave 94
t0 100 por cent mortnlily after on hour, bui the
deporits gredunlly loai %toxieiily Parathion loat
toxicolity completely within 3 apye and melathion within
7 days.

cox (1966) in laborotory inveatigationa on the
effectivencas of conme insee ieides appliecd es eprays to
the foliege of grapovines, ngaingt the red bended leaf
rollsr, Argyvotaenia velutinena i) fomnd that high
initicl mortalily of edalto vop given by deponit of
parat! ion, ezinphng-methyl (Gutiion), feniirothion end
NIA 9203 (0,0-dimethyl-S(2~010~3~benzoxe zalinyl)
methyl phosphorothlonte) m$ persictence wag poor.
Beaidues of parathion and azinp) os-methyl were offeclive
egninot second instor larvae ono day after treataent,
bvut lost toxicity after 5 dajs.



T
G &
oF S
\4.
VEL AYan

\ S —— Q
s BRAR‘/}///

32 \_'

Perotz e% nl (1966) in their tiigle in the
control of the meditorsnion frait fly, Cormtitia
capitots (Uied) found that fenthion O 05 per cent was
the most effective ngoinst sdulto ma ageingt larvac
within the fruits, giving 90-100 por cent mortelity of
flica, confined in the lsbaratory for 24 houra with

SN

apricotn upto 11 deys and on poaches upto 9 dnys after
thege had been oprayed end B0~-100 per cont mortslity of
those confined with guaves upto 7 deys after epraying.
Dimetl oato a2t 0 04 per cent and phosphecmidon at 0.05
per cent wore leas effeetive thon fent ion mgmnot tho
edul 3, but glmost equelly effective agninst the larvee,

Liopold ot al (1967) otadying the dimsappearance
of paraothion residnes from brmceoli treated in the
ficld with emulaion aprays at 0,5 and 0 8 1b per aove,
by subjecting oamples lgken from 0 to 7 deys from {he
tino of aopliecation, to gre-liquid ¢ :rvmatography,
apectyophotonetry snd bioassay with Drogsophilae
melanogeater (Mg), found that the xesulto from sl1 tio
throe mothods olowean similar tronds ecnd fair agrcenent
and tho helf 1ife for parathion on braccoli wes found
to bo 3.3 days.
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“ritain oingh mnd Battan 1sl (1967) mosesoing
the persistence of parathion ropiducs on toaato fruits
sprayed in the fi¢ld, with 0.05 per cent and 0.1 por
cont exulpiens, during summey, using Braconm brevicornis
a3 the teot inseot, found that 4 &ays aftor spraying
the residuce were roduced by 99.8 per cent nnd 99.9 per
cent rospsativoly,

Teotlia and Singh {1969) during lsboratory asrespe
ment of the toxicity of field-weati orod deposit® of some
inncotiolies on munsinré leavas, ucing the larvee of
matard sanfly, Athelin prozima (Klug), have found that
with diazivon O 03 per ceni, malathion 0.05 per cent,
parathion 0.03 per cent end phoaphanidon O 03 per cent,
100 per cent mortality was obtnined with fresh depoaits,
with a1 the four cozpounds, while the deposits of

nelothion, showed 50 per cent reduotion of toxicity on
the third day and becmme ineffeoctive on the fiftpenth
day, those of parathion, phoaphsaidon and diaginon
continued to 1emain highly offective upto 3 deys after
opreying vith a mortmlity of 96.3 per cent in all
czaen 15 deyo after spplication, the deposit of

digzinon glio beopse wholy ineffective, with an
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averagoe mortality of 1 2 per cent only while depoort

of parathion and phogphenidon ohowed 63 4 snd 33 3

per cent averago mortzlities respoctively. At the
higher concentrationa diczinon (0.065 per eent),
parathion (0.065 per ceni), melathien (0 1 per cent)
and phosphemidon (0 065 ver eent) the percentage
reduction of toxicity aftor 1 dsy, 3 deys, 7 days and
15 dgyo wore 1espectively O, 0. O and 73 5 for diszinon,
0, Oy 0 and 20 0 for pamxaqthion, 0, 6 7, 46 6 and 80.7
for malgthion and 0, 0, O 2nd O for phegphanidon.

Kelode et g1 (1969) otudying tho persistenco of
ingeeticidal reslunes on rice 1:mn% agninst Leplocorien
vericornig (Febriciup), found that the relative

renidugl *oxicity of O 05 pmx cent cmulsions spreyed
on 40 iayo old potted plante of Talchung Hntive-1,

nnd meeouiod at intervols of 2, 24 end 48 hours afte:
omoying, in torma of ® 7 indexes (products of peraod
and sversge of tho resioupl toxiecities for ¢ o period)
wore 196.2 for fenthion, 177.8 for piospharmidon, 106
for endogilfan, 87 8 for L P H., 87.2 for parathion,
73 6 for Qimzinom end 73 4 for nelasthion, while i%
wap 48 only for geumgxene

Doven et sl (1969) atidying the lome of
melathion residueas on developing pois of cowvesm, found
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thet the residuenm, developed o8 6 renuli of s 0 3 per
cent op 'ay of mnlathion, loat ravidly. There wee only
2 04 ppu aftor one day, 1.03 ppm 2 dayo after and no
reaiduecs fron Tth days onwanio.

loredl et sl (1969) atudying the peraistonce of
‘nacollioidgl rewifuea on vice nlant, againgt nowly
hoteed larvas of Tyypoyyzsa incertuiss, found that the
rointve vesibual toxicity of O 7 pox eoni emulsiony
gprayed on pottod plento of Paichung Walive~t wnd
neagured at intervela of 1 3 and 4 dsyn rfter spraying
in terma of ™.T. indexes were 173 2 for fenitrothion
308.4 for phenthoate, 300 O lor pmiathion, 112 4 for
formotiuen and 290 8 for nhogrbauidon.



MATERIALS AND METHODS



HATERIAL ATD MBTAODS

MATERTAL

Inseotiolden

Sendog Ingecticide 6538: A new incecticids supplied
by Saendoz of Switzorlend weg used in the present
atudien. The incecticido wpo obisined es qn emulpifi-
able concentrate contnining 25 per cent of ihe active
ingiecdiont - 0,0-diethyl-thionophoaphoric neid-0-
(quinoxalyl-{2))-eater

“arathion: A landred per cont$ tecanicel gyade of
ethyl parptiion oipplied by /5. Bayer (Indis) Ltd ,
Bombay wes used ng the stpnderd.

Emuloifier

Trit4n x 100 supplied by 1/s. Indophil
Chemicals, Bombay was uoed oo coulsifior in the
prepmation of parathion emulsiono.
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Benzene

Benzene aupplied by M/o. Quality ®roducts,
Boobay ves used as a nolvent in the preparaiion of

emuleion from parathion.

Eqiipments uoed

Potters spraying tower
Hond onerated atomlzer

Glasa wodeg used

These included plppetten, mesomrling cylinders,
gleas boktles, petrardishes, ginss troughs, glese

chimminies, aspecimen tubes end eerthen pots,
Teat insecta

Spodopiera littorelie (Prodenin liturg Fabriciua)
{(Nocturdre Lepidoplera)

The caterpillars regiired for the atudies were
collected from benena plants in the College Farn and
resre@ in the lgboratory on banena leaves for fow deyn
Caterpillasys merauring between 2 25 snd 2 50 ¢m length

were neleoted mand use@ for the experiment,
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Diserioin obliguo Walker (Arotiideme Lepidoptera)

The larvee were collected in their early ntagen
fron Clerodendron plenta in the College Farm and reared
in the laboratory on groundnut lecves Caterpilimas
mezsuring betwoen 1 25 nnd 1.50 em long were used for
the experiments

Spodoptora mauritis Boisd (Rooturdme Lepidoptera)

The cato»pillarz rvequlred for the studies were
reavod in the labeovatory on prddy lenves, from egg
reaagd oollaected from paddy ccelilinge in the Agriculturel
College Peyvm  Catoipillmrs merouring between 1 6 end

2 0  long were used for the experimenta

Kymphule depunctglis Gauen (yrsustidees Lepldoptora)

The lervee were oolleoted from the infected prddy
crop in the Agricultmiel College Ferm  The larvae with
their cnzses tine collected Tiom the fielid vere directly

uoed in lhe bilogsosy exprramenta.

Aphis ormceivora Koch (Avhidicne Hemiptore)

The nphide required for tho exper imenta were
collected from Glyricilim maculola wiich lo heavily
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infestod by the gphid spterous sdalta slone were

used in the experiments

Cnephinloorosin medinalia Gien (Pyralidse Lepidoptera)

The caterpillars required for the studied were
epllected from tho paddy exop in the Agricul tural
Coliego Favm end used sz guch  Feiily grown up

caterpilliars sere ugsed for tho oxpeviments

Tribolium engteneum Herbat (Tcnebrionidae Coleopters)

The sdil¥ beetles yoquired for the atndies were
resred in ths lahoratory on wleat flour in glase
bottles., T!o adult beetles that heve emerged upto the
45th day after releamsing of the perents in the wheet

floir, were collected snd used fer the experiments

Perienllin rigini Fabriciua (Aretiidae Lepldoptera)

The caterpillmia required for these atudies were
reared in the laboiztory on bpnana leaves Catorprllar s
renging between 1 5 end 1 8 cn in length were uged for

those experiments
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Epilaclme impliccte ¥uls (Coceincllidas Coleoptera)

Tho grubo and sdilts required for the experiments
were regied in the lgbovato-y on bittergomid leaves from
eggs or fuxat instar gruba, colleoted from bittergoard
plents in the Agriculturel College Ferm  Grubs meamtut-
ing 0 8 ¢ lovg and sdults of 2 to 4 days old wers usced

in ¢he experimenta
Cylns formicariug Fabrieciuva (Curculionidee: Coleoptera)

The mdult weevils reguiiced for the experimenta
werg 1eaved in the laboratory on sweet potato lubera,

2 40 5 days 0ld pdultin were used in the experimento,
Coxcyvn copheloniecg Strinten (Phycitidee Lepldontern)

The larvae requiied for tho stulies were roercd
in tle labo atory on wheal flour 12 dsys old
{i1cluding the cgg simge) larvae wore ugad for the
experiuenta
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METHODS

2reparation of the inseoticide formulationg

Both the inpeoticides were used ne emulsions,
prepared from the technicel grede in the crse of parnthion
and fron tre emulpsifisble concentrate in the cqoe of
Sendoz Inseoticide 6538 Foiyteen greded concentrations
renging from 0 000039 to O 32 per cent of cach ineecti-~
cide were umed in the experimenti, In the eamge of
parathion, ity solution in boimeno was prepmed first,
Tyom which lowey concentretions of azulsions vere
obtained uv aixing with wabtoxr containang C 625 per cent
of tha emulpaifier tr:ton x 100 The provortiono of
the solution, emulsaifier ond watey in the final
formalationa were 8o adjna*ed ti1nt *he poyceitages of
bonzene znd emnlerfier in all dilutions wore kept
consiant el 5 pex cemt pnd O 625 per cent resnectrvely
In %tne case of Sendoz Insecticide 6538 the eruloifigble
concanrate wes Galuted with woser to glive the required
comeen bration of emulsions Tetnn's of proportions of
the different cons*ituents of esch insecticide =re

g:ven in tho follewing tmbles.
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Sszndoz Inaeotiocide 6538

Insccticide Vater added Concentiation of
conecent ato {in ml) emalaaen (in
porcen tega)

1 gren 253 B G, 77 125 0.32 ()
10=1 A $0 DO 016 (B)
10m 2 10 00 0 03 (o)
10w C 10 00 0 04 (D)
06m D 10 00 062 (8)
101 2 i1 00 0 0% (?)
16ri ¥ 10 00 0 005 (%)
0 & 19 09 0 0025 (2)
10n H 10 v0 0 00125 (1)
soml I 10 00 0 006525 {(3)
1om J 10 00 0 0003125  (K)
10e1 X 10 €0 0 00015625 (L)
10m I 10 00 0 0000781 (M)
10 ml ¥ 10 00 0 000039 ()

I3
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Pargthion
Stocg solutions

1 grem of pargthion technical + 14 625 ml benzote =
= & 4 per cent solution (31)

—

Inaeccticideo Benzene eddod Resul ting solutien
eonecentrslo (in ml) (par cent)

2 m S, 2 32 (s5)
2m 5, g 186 (53)
2ol S, 2 0.8 (s,)
2m S, 2 04 (85}
2 ml Sg 2 o2 (35)
2 ml Sg¢ 2 01 (39)
2 ml 8, 2 0 05 (8g)
2 m 8g 2 0 025 (54)
2 ml Sg 2 0 0125 (S49)
2 ml S, 2 0 00625 (844)
2m 8, 2 0 003125 (545)
2m S,, 2 0 0015625  (344)
2ml 8,4 2 0 000783125 (S,,)
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Exulsions Emilarons were prepared from the gbove
golutiona by rdding emulsifying wator as per detnils
given i1 the following tzble

Dngegticiie  munitying meoyliing emision
{m1)
t ml S, 19 0 32 (a)
12 8, 19 0 16 (B)
1 21 5, 19 0 08 {0)
17 3 19 0 04 (D)
111 9 19 0 02 \E)
14 g 19 o 01 (®»
1 m1 ST 19 O 005 (&)
1 a1 8g 19 0 0025 (1)
1m 8 19 0 00125 (1)
12l 844 19 0 000625 (7
101 B 19 0 0003125 (K)
12l 8, 19 0 00015625 (L)
1 ml ?13 19 0 0000781 (11)
1l Sy, 19 0 000039 (M)
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Tho emuleions used for the atudy of the
peralatonce of rosidues on nlants wore of § different
concentrationa in some egres snd weyo prepaiad asg

folloviss—

0 02 per cent end 0 04 per cont emulsions wers

preparad in the om0 way 88 g von above

Spndoz Insocticide 6538

023 granof 254 B C +

24 T ol wator = .37 emulelon (a)
1ml A+ 9 nl water = 0 03# emul:ion {B)
04 gvan BEEC 4

24 6 m1 vmter = 0.4 emaleion (o)
1wl ¢+ 5% md water ~ 0.004% emaloioen (D)

“erpthion

0 2 grem of parat!ion technical +
33 13 sﬂlpberzenc ~ 0 8% solution (31)

1m181+19m1:8! = 0 03% emulsron (4)

1nl S1 + 49 ml benzene 0 N6% solutlon(sz)

1ml 8, + 19 m EW = 0 003% cmularon (B)
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Collootion and resring of teat inseots

Spodontera littorelis (= Pyvodenis liturs, PFebriciusn)

Eaxly otege caterpillers, which are by habit
gregariouo, were ¢ollected from benens lesvea end
roared in the laboratory on tender bsnena lenves in
clean gless troughs The ocaterpillars were daily
tranoferied to clean fresh troughe snd fresh lesves

glven es food

Digerioin oblaqua Walker

The tiny oeterpillera foind in large gregarioug
groups on Clerodendron plents wore collected and rem:cd

in cleen troughs on grouninut lesves
Spodontern meuritisg Boisd

g8 mrasea collected {rom peday peedlings were
kXeopt in cleen chimnies The hatched out larvaee were fed
for 2 deys in the chamney itself, giving leavea of peddy
geedlinga On the third day tie larvee rore tranaferred
to cleen_glnos troughs end t!eroafter reared in gloos
tyo 1ghp, giving leaves of peddy secdlings as food
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Triboliun cestaneum Herbst

The edulta reguired for tho stedy wero reared in
the laboratory in wheat floir. Glroo bottles (7 e x
17 em ocize) were holf filled with wheat flour end adild
beotles rere released in the wheet flouy, at the rate
of 15 per hottle The top of the botiles were covelcd
with white cotton cloth, hold in nesition by meanm of
rubber bends On the 45th day, tho adult Leetles which
have emorged wera ocollected by seiving the contents in
the bottles through s 60 mesh seive

Porienllir ricini Tabricius

The caterpillaro regiired were reared in the
laboretory on benena lenves Pow grown 1p caterpillers
obt~»ined from a benene plant in the College rztm wore
reared in glage chinmneys on tender unopened benena
lenves, 111 they pupated The ererging edilts were
given 5 poa cent sugar solution in watch gless ss food.
The femnle mothas 1lnid eggs from the 3rd cey after
emorgoence The egpa 1nid were collected and kept in
clegn glesoc chimneys  The larvee were fed with tender
bonane leaves cut into pieces., Igter the caterpillars

were 1omared in glase trough on teider baneng lerves
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Epilaohng implicata Muls

The grubs and gdilts, required for the sindies
sere rearel in the leboratory on bittorgourd leamves.
Ege rmasaco or firot instar griba collected from
bittorgourd plants were rearcd in gisss trough on

bittergouird leaves.

Fox eolleo ing odults, the pupme were daily
collected from the roaring trougha =znd kept in
separate glese trough The edulis which cmerged weio

given bittergourd lesves no fecd
Cylna formiceriuva Pabriclus

The bectles wore reared on awect potato tuber
in gleas troughe The weevila oolleocted from the
field wore put on the tubere gnd the {roughs kept
olopedl with mupline cloth The emeiging beetles were

used for the experimonits

Corcyre ecophelonica Siainton

The larvae vequired for the experiments wore
ronred, in the lsboimtory on wheat flour., Adult moths
reared in the laboratory were relcooed in glass {roughs
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containing waeat flour to gLout 2 thickneas and
covered with white cotton cloth The motha vere
eollected back znd removed on the next day. This Lo
%o ensure tiat gll the larvae wlich developed in tha

*rough wore of t o szne age =nd brood,

Dotermination of dospge mortality relations betweon
Ihe ingeoticides and the different test ingseets

In these studies the tent insecotn were teken in
petridrahea end ap nyed drrectly under a ™ottar'o
apraying tower. One ml of the emulsion wes used for
erch opreying end the spraying wes done at a pressuie
of 25 1b per aguare inch. Fifteen minutes alfter
spraying, the epinyed teat inaects wero tranaferréd o
clean petridishes o1 tubes with or vithout food mes tho
case may be  The conteinere 7ore kept in the laboratory
onder leboratloyy conditlionno gnd the mortality dats
recorded 24 hou g after treatament.

In the ceoe of the teat insect Hymplule
depunotelis Guen 22 dayo o0ld peddy seedlings (I B 8
veriely) were plented in glase votiles (7 x 17 ) et
the rate of 2 seedlings pey bottle Ten days after
plenting, the plants in each bottle vere aprayed with
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3 cc of the inseeticide emulsion colceried, wrth a
hand apernbted stomizer Twenty minutes after the
epraying, by vhich tame the smay fiwud had dried up,
the larvee of Nymphule depunotalis were relessed mlong
wilth the csses, on the paidy scedlings at the rste of
10 2lar1vee per acedling The plentk in each botile vos
tten covered by s gleas chimney, the top of w ich being
cloged with a muslin c¢loth The bet*laes containing tie
plania wers kept in the open  The mort-lity of the
catorpillera were noted 24 lours after releasing then

an the sprayed plants

Datermination of the persiptence of insectieidsl
residies on plants

Thene experinents were done in potted plento
The 1eguared number of potied plants of each crop vere
grown uwndexr ldentical conditiona, Throe potted plants
of each orop weile sprayed with the inesccticide
ceruloion. The dosege of the ingecticide in the
enuleion wes fixed based on the L D 90 veluea for the
concerned test inaeot The soreys were epplied using

8 hend operated mtomizer +to the point of glight
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run-nff The potted plants Loy emch trertment end
control were selected at rendom  The eprayed vlante
were Kept in the open  For ess~semont of the

tozieiticn of both fresl and field weamthered depoailis
of tre +wo ingectioides, 3 lesves of uniform eize, from
enek plant wore oolllected at opecified intervela after
#rantmont  The leaves collected from eamch plent were

7! aced gopevatoly In cleen petridiol es and the eoncormed
tead inreo*s exposed to them  The petridishes containing
the toat inseots and lenves were kept in the lgboratory
for 24 hours, after whieh the mortality of the inoccets

were reecorded,

an the cese of the rarvas of Cnaphstoesrocis
medinaiis Guen, paddy scedlings of 20 daya old wore
trenst znted in glarna boittleg ond fifteen leys aftox
trensplonting, the plante in thoe boetiles, seleoted al
ygndom, wora aprayed viih the crneevned inspeticide
with 5 hend overated atomizer to the point of slight
Tuh-off All the eprayed plantz in the botilea wero

kept in the open Larvese of Cnephaloorocig medinelis

were relense@ on the plants at different intervela
following the inscetictdm) app? cation After
relensing the lprvae, the plonia were covered with



52

glass chimneys, the top of which were covered by muslin
cloth The bottles conigining the plants znd larvge
covered by chizneyz were kept in the laboratory for

24 hourg gnd noriglity count of the lmrwne taken gt
the end of tiat period,

Tho ralrtive persistence of {tne res dued of the
%o insootieides was paacaged by celculating the P, T
velue, ns_ocleboraled by ™adban (1967), ia which tle
prodiet (PI) eof the aveirge rosiwugl ioxiaity (T) and
tho pericd (P) “or w leh the realdial #o.icity could
ba stud ed, are tpken a1 @ nopaure of the relative
rogfidinl toxict &y,



RESULTS



DETAILS OF EXZERIMINT®S ARD RISULTS

Detorminntion of ihe toxicity of Sandoz Inceoticide

6538 to _crop pests in compericon with tist of

perathion

Concentiption-mortality xelatione between pziet) ion
end Sendoz Insecticide 6538 ond twelve opecica of erop
pesta wore determined by direct spplication of the
graded concentrations of the inceoticides or by relesa-
ing the teat insecto upon plents sprayed with greded
concentrations of the insecticidea DTetaila of thone

exporiments end their rescilts are prcosented below
Exporiment 4
Coneentration-mortality relstionghip between

parathion end Sgndoz Inaceticide 6538 and
Svodoptera littorel g layveae

Dotallz of experiment

Cnneentration of insecticrdes The concentiration of t e

two inscetiocides uned were 0 04, O 02, O 01, O 005,
0 0025 end O 00125 per cent

Rumber of inisocts in eech ro0vlication: 10
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Rumbor of replication 3

Control Catorplilars contained
in petridishea wole
mprayed with gatex

Date of epraying: 2o=-12-1969
Tempor nturc during doximum  32°C
experiment:

Hinimum 31°C
Humidity duving experiments Hexirmm 85

Minimum 58
Progeuurgt Pieparation of the dilutions of innecoticides
and 6 eir spplication an' gmasecsment of results were done
as devcribed under ‘'Materisl smd wotiwds The cator-
pillara after aprasing were 1tr1amnaferred $o clean petrie
diches gnd fed with tender benpne leaves, cut into

plecen,

Reaultat Resultae are ¢ regented in Table 1 end Fig 1

The reslio of pnalyalg of tho datn are no follown -

Pgrathion Sandoz Insecticide §538

Regreagsion ¥ 1 567 = ¥ = 2 6018x -
ogiation 0 104 1 86%
Cl v-sgiare 7 957 15 42 (Significrnt)
Hotevogenity
cocfficient 1 989 $ 104
LD S0 0 01807 0 004335
Piduoigl limites ny ¢ 01087 0 00236
my, O 03007 0 00796

Reletive toxioity

taking thet of 1 4 17
parn*hion zs

equel to one



Table 1

Mortality of caterpillare of Spodopters littoraliam,

when opreyed with emulsions of paraihion and Sandoz
Ingecticide 6538 in different concentraztions

Concentration Percentege mortality in 24 hours

1naez€iglgge- Parathion Sandoz Inseoticide
(%) 6538
0,04 76 67 100,00
0 62 60 00 96 67
0 01 16.67 83 33
0 005 13 33 56 67
0 0025 13.33 13 33
0 00125 6 67 6 67

Con trol 0 0




Fig 1

Iog concenttation — “robit Mortelity reletionship
between parathion end Sandoz Inaocticide 6538
and lervae of Spodoptera littornlis

Fig 2

Log concentiation - “robit Hortality relstionship
between parathion and Sendoz Inscotircide 6538
and larvaee of Diecrieim obligie
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It will be oeen that Sgndoz Insecticide 6538 ig
1elatively more toxie to the c¢aterpillars of Spodopteye
littorslio than parethion Thuo besed on L D 50
values Sgndog Inpeotrcrde 6538 ia fomnd ¥o be 4 17
times more toxic than perathion Judging from the
relative olopes of the ld-p linez the Sandoz Inscoticide
6538 appenrs to have inareaned reoponses to inoregses

in the deceo

Pxporimont 2

Concentration=nortelity relationship between
oarathion =nd Sandog Inncaticarde 6538
end Dinorigig ohligun larvae

Detairln of oxpericents

Pote of oprasing 29-12-1969
Temperature @iring Heximum 30°0
experiment: ¥intmun 28 5°¢
Hunidity during Maximm: 93
exporimenit airimum: 66

Procedure: The cateorplligra trgnoferred to clesn potri-
dishes, nfter spraying were not supplied with leaven
for food.

Reat ¢f the dotails -o in experisent 1

Reoulis:t Res:i:lts are reprcaented in Teble 2 mnd Fig 2

The resultn of the analvoic of the fata are rs follows
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Parathion Sendog Insecticade 6538

Regregsion ¥ = 3 3994x - ¥ =1703x +
equation 5 769 0 417
Chi-oquare 0 51 7 81
Hoterogoenity
coeffiorent 026 1 952
LD S0 0 01472 0 00492
Fiduclal limits oy c 01341 0 00331
B, 0 01627 0 00727

Relgtive toxiorty

tnlzing that of

parathlon is

equal to one 1 2 99

It will bo seen that the Sandoz Insecticide 6538
is 1clatavelv nore toxic to Iraciisig obliaim larvee

than porathzen E+scd on L D 50 valuea Sandog
Inocecticice 6538 io fouiud to bo 2 99 Himce mere toxie
then parsthion Judsing from the relative slopes of
the 1d-p lines Sandoz Innooticiae 6538, sipes 2 to
have lecaexr veopongez to inereraes in the dogen, thon

that of pnrethion.

Experimen. 3
Ganee riravion-eanrtala tv relationship betwoen
parathion and Sandoz Inceoticide 6538
and Fnodontere monritias lervee

Details of experiment A in experiment 2



Tablo 3

Moitality of Spodoptorxn zanritia larvae vhen
aprayed with emulalong of parathion gnd
Sendoz Insoeticide 6533, in differont

concentrations

Ccncenéraﬂon Poree1bage morbality in 24 hours
ol dla

inpsecticiden Paratiion Sgndoz Insecticide
() 6538
0 04 100 00 100 GO
0.02 73 33 100 00
0 01 33 33 86 67
0 005 16 67 50 00
0.0025 13 33 23 3
0 00125 0o 10 OO

Coutrol 0 0




Table 2

Lortality of caterpillare of Dimericis obligua

vhen sprayed with emuloions of parsthion end
Sendoz Insectloido 6538 in different

concentrations
Conceatration Percentage morinlity in 24 houra
1nsg£t€§guea Saratl ioa Sendez Insecticrde
() 6538
0 04 96 67 93 33
0 02 63 33 80 60
0.01 26 67 70 60
0 005 6 67 66 67
0 0025 0 36 67
0 00125 0 333

Contxol 0 0
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Repilta: Resultas are represented in Table 3 end Flg 3

The roesults of snalysis of the Gats mie as follows -
Parethion Jandoz Ingeeticide
6538

Regression oquation y = 1 641% - ¥ = 2 343x -

0.224 1 220

Chi-square 12.86(Signaficant) 7T 23
Hoterogenaty
cooifioient 643 3 615
Ly % 0 01525 0 004515
Fiduoigl limits =, 0 004892 0 002838

Gy 0.04%57 G 007162
Relative toxicaty
teking that of
parathion 12 equsl
to one 1 337

It will be aeer *ust Sandoz Inwccticide 6538
ie relatively more toxie o 4:1¢ cstorprlliers of
Spodoptera meuritis then pmiathion  Further Sondoz
Insecticaide iz fowmd to be 3 377 4lmes more foxice
than parsthion The ld-p lines “end %o bo parallel

indionting that the caterrillars manifeoty simiiar

respunnes o inoveaaing domes of tl o tro inseoticilez



Fig 3

Log Concentiation - Probit Mortelity relationship
betweon perethion and Sandoz Insecticade 6538
and larvae of Spodoptera memiitain

rig 4

Log Concentration - Probit Mortality relationsal ip
botween pmrat on nnd Sendoz Inscoticide 6538
and lavrvae of Fymphuls dejunctelis
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Exporximent 4

Concentration~mortelity relationship between
porathion end Sendoz Insceticide 6538
end Nymphule depincialis lsrv-e
Detalls of esperaments

Concentration of inpscticidas The concentrations of

tha two inseeticides used were 0.02, 0 G1, 0 005, 0 0025,
0 00125, O 000825 end O 0003125 veor cend

Contyrol: Peddy planta pprayed with water

DPnte of pproying: Q1-19T0
Tempernture durlng Mexioum 31%0
experinent

Huimum 30 5%G

Hunidi4y duving experiment: E-xamuzm 95
Ainiwum 67

“ypsedures Ao degeribed in defnil under “HMatoriel ond
Hethoda”®
Reot of the doteils ns inm ex eriment 1

Regultss Reo 1ta are repvesented in Table 4 and Fig 4§
The vesults of anglysin of the éato ere es followys-



Table 4

Hortalldy of caterplllerm of Eymplmle Sopunctalis
when veleesed o1 paddy pa=1%s Apreysd with
pexsthion and Sardogz Inscoticade 6538 in

different concentrations

Gonoogn gggtion Tercan$ago mortality in 24 houra"
insestiordes ngrathion Sgndoz Tnoectieiden
(9 023
0 o2 100,00 400 0O
¢ 01 100.00 96 20
¢ 005 96 30 88.69
0 0025 92 59 51 86
0 00125 7% 08 T8
0 000625 29 63 33
0 0003125 11 11 o
Control 10.00 10 00

& 711 perceiteges except cent per cent end that of
control, correctel by apnly ng rbott's formula
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Zerathion Sguloz ingecticide 6538

Rogresaion ¥y =2 8302z - ¥ =3 932 -
equation 0 447 4 608
Ond —aquare 2 42 429
Heterogeni
<:cu=f1.’:lf<;,ua'n*lt:W 0 807 143
LD 5 0 0009405 & 002527
Fliuolal liwmite u, O 000448 0 001370
m, 0 001576 0 004669
Relative toxicity
tocing tlab of 1 o
parathion ig 333
equal to one

Sandos Inaeotiride 6538 ic seen 4o be leso
toxic to Hymphulr depuncizlia imrvac than pe=atlior
L D 50 vglues indiogpte thet Smndoz Tnnecticide 6538
io 0 333 times ao toxie as peyatnion  The ld-p lines
are noarly parsllel ghowing that the larvee ! n¥emors
or lems identicel responsen to ivicrosned drpes of
the two toxlcants

Bxperinent 5
Concentration-—oriniity rcletionship botwoen
parathion end Sandoz Insecticide 6538 znd
ppterous pdurtn of Aphip creccivora

Datnllp of experairent

Concontrabion of inaecticiden The concentrations of
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inascoticides used were 0 0125, 0 000625, O 0003125,
0 000156, 0.000078 end O 000039 per cent

Date of spraying 49=1-1570
Temperature during Hoxamum:  33%¢
erperiments Minumm 22°C
Hugtdity during Mayinmas 90
oxporimon®

Hinimum: 67

Preooedurs:  Preporation of dilutions of insectloiden
sne £ c21 spiliontion and soneasment of resulis were
dome en described under Methwods, The aphive after
asraying were ansfemied to dean pottil b = gnd fed
vith tmem A rilic o ol

Weaulss H3ulel a1 gprodeiied in Teble 5 wnd Pig 5

The yeas 8 of gamlysaim of the drte are ms follows ~

2peathion  Sandoz Ingocticl e 6538

Regreaslon ¥ =1 1508 + ¥y =2 256x &+

e ation 3 0921 2 134

Cha~gqanrs 11 82{Signilicent) S 64

Hoterogonity 2 973 1 41

eacflicionte

LD %0 0 0004548 0 0001862

Fiduoigl limits m, O 000215 0 0001387
m, 0 000362 ) 0002508

nelative «oxXl ity

toking tint of b ) 2 44

paratsdom is
cqual to one
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Mortallity of adults of Aphin craccivora whem
oprayed with emulsiong of parathion and
Sandoz Inmecticide 6538 in different

coneenti ations

conggnzigtion Percentngo morinlity in 24 hourn*

ingectioldes Parathicn Sandoz Ingecticide
(%) 6538
0.00125 7T 78 96 30
0 000625 51 86 96 30
0 0003125 37 03 59 26
0 000156 33 33 37 03
0 000078 22 22 25 92
0 000039 14 81 0 00
Con trol 10 00 10 00

& All peroentegen, except tlat of control corrected
for control moriamlity cppl,ing Abott's formula
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T

©.29

] ||
o 891 93 4940 7955 2 0949

1o (CcoN ¥ o3) A\ 3

PROB T MORTAL TY

CNAPHALOCROEC S MED NAL S

PARATH ON
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It will be seen that Sandoz Insoctrcide 6538 io
relatively more toxic to Aphig eraecivora than narathion
Thug baged on T D 50 velues Sendoz Inneoticide 6538 is
found to be 2 44 times more toxic than parathion
Judging froz the yelative slopes of the 1ld-p linoes,
Sandoz Tnaeccticide 6538 appenys to heve slaghtly more

resovonse to inarcases in doasgo tien parathion,
Experiment 6

Concentiation-mortality relationship between
parathion gnd Sandoz Inncctiowde 6538
nnd Cnavhaloeroeciz medinnlio lervae

Doteiln of experiment

Date of oxperiment: 19-1-1970
Temperalmi o dning Hexioum 3380
experiment HMinimimm: 32°°C
Humidity during Moximm 90
experinent: Biniomm 67

Boot of detzilo a8 in experiment 2

Regulta: Resul v aro repiewented in Teble 6 and
Fig 6 Tle i1ocoulto of % e gnplycia of the dnta are

a0 follorni-
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Experimont 7

Conecontretion-nortslity relationship beiy een
peyethion and Sandog Inreoticide 6538
anil Tribolium epntancum adults

Detrils of experiment

Coneentrption of ingeeticidea:

The concentrations of

the two inseecticides used were 0 005, 0 0025, 0 00125,
0 000625, 0 0003125 and O C0015525 por cend

Rumber of inseets in
eech 2eplication

Dete of experament

Teaperature during
experimonts

fumidrty durang
exper Inent

()]

19-1-1970

Hexinun
Hinanum

Heximun
Ainimum

Beo* of the detailn ao in expomaiment 2

3%
32°%c
90
67

Regml t9 Reaulta nre reprogonied in Table T and

Fig 7 The remilte of the sanplyn o8 of the data axe

ny follova -
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PROB T MORTAL TY

TR BOL UM CASTANEUM

a. VE A
>
&..7!".?\.\@
g - — ——  PARATH ON S i
——— SANDOZ NSECTC DE GS3&
8~
u.l.
A-l
Y
Dl.
a T T J 1 T i
100 232 4848 7959 20969 139 9 2 6989
| F B
T oG (coN x 0%) 7
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Parathion
Rogreasion
equations ¥y - 2 129X 4
1 091

Chi-pquare 0 85
He*arogenity
coefﬁ:ienﬁs 0 212
LD %50 0 0006855
Tiducisl simits B, 0 0006252

m, O 0007216
Rolative toxieity
tuting tnt of 10

paratiicn s
equal to one

Sandog Ingecticiace 6538

y-382xk-
3 590

22
113

0 001766

G 001679
0 001858

0 389

The Sandez Inscoticide 6538, io secen to be
relatlvely less Yoxice to tho gdulis of Tribolium

caateneun, tlom peratinon,

the foymey is found to be

on,y 0 382 tausmeo po toxic as the ledyr The response

of the inseect to increpcses in docer is higher in
Sandoz Inmceticide 6538 mo much oo that at thae higher
loses thoy epproximate in theiy toxicity

Ignoviment 8

Concontration-aortat ity rorntions! 1p beiween
pmathion snd Sandoz Inaeoticlde 6538
ond Pericallia ricini larvae

Dotaile of experiment

Date of exporiment

20-1-1970
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Temporeture dumring experiments Mex.mam 33 5%
Hindmua: 32 5°C

Hupidity diring experiment: Hoximom: 35
Hinimam 562

Rent of the deotnile as in experiment 2

Regilto: Regulta sro represented in Teble 8 pnd

*ig 8 Tho resul s of anzlys & of the daba are =6

followdz=
Yarat ion Sendoz insaobicide 6538

Regression ¥ =1993L ~ ¥ =1 5947% +
eguations 0 927 0 415
Cl-aquare o 67 187
Hotorogenity
coelfiorent 0 223 0 458
D 50 0 00942 0 00507
Fiduergl limits =, 0 006516 0 004207

o, 0 01361 0 00611

Relative toxzicity

taking that of 1 % 857
pexatirlon is

aquel to ono

It will be observed thet Jandoz Insectrcide 6538
is slightly more %oxic to Poriocnllis rioini omteroillms

than parathion, it being 1 857 %imen more toxic than
pavethion The 1ld-n linco mre more or less partellel



Table 8

¥ortelity of caterpillars of ™aricpllim ricini
when eprayed with emuloions of parathion and
Sendoz Inaceticide 6538, in éifferent

concentretiong
Ooncgnggaﬂon Wercentzgo wortellty in 24 hours
0 (e} -
1133?;:5).01@9 Darathion Sendoz Inseeoticide
6.04 33 33 93 33
0.02 70 00 88 67
0.01 45 67 63 33
0.005 35 67 56 67
0.0025 10 00 36 67
0 00125 0 00 6 67

Control Y] 0
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indieating siniler rosvonses to inoresgsces in doges of

the two insso*lcddes,

Expe:iment 9

Concentration-mortality relntioncship between
verathion and Sandoz Inpectic do 6538
and the gembs of Fpilanhne imnlicals

Deteila of expe iment

Pate of sproying: 24=-2=-1970
Terperr tura during Hoximm 35 5°C
exporiment:

Jdiniruas 32 5%n

Humidity diving expeoriment Heximum 95
Hinimum: 61

Prece uro:  Prepalation of tle dilutions of insecticiden
art tleiy spglication pnd e~oeoment of repul4e vere
done g3 degeribed under Mevwhoda. The grubs atter
gprigiag wore rensforred 4o clesn petridishes ond fed
vith hrdiersenwd leavesn

Rost of the detsils se in exnoriment 1

Reil b9t RBesulta are roorecented in Teble 9 and Fig 9
The resulia of tf e mnalysis of *he dats are ne follown -
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outicle which offers mn efficrvént bmrrier to the freo

entry of contact toxicanta.

The Sandoz Insecticide 6538 under tiiel 1s Been
to be more toxic than varat fon to some important nesnts
such a9 lervae of Spodoptors llttoralin, Spedopters
nearitia, Epllachng implicata, Pericgllia rieini and

ndults of Aphis crncciven. Ity toxielty approachen
*hnt of parathion to peits like larvae of Cnanhaloerocln

nedinglin, adulte of Cylas formicarius and lIarvne of

Coroyrs cophnlonicn To inseots lilke adults of
Epilacine 2oplicata and lsrvee of Hyophuls Gepunctslig
parsthion 4o far wmoie toxie than Jendog Inaesctircilide 6538
(Tgble 17)

Ad r1egmids the poroistiice of toxio resiuvues it
ia olserved that in gonoral bouh perat: fon pnd the
Sandog product behave in tho szne vay  The Sandoz
Inpecticide 6538 loses its ryeoidupl toxieity complotely
to Svlian “orulceriip by tle 4th Gny, Yo Epilsolna

igplicats (grube) mnd Mephelocroeis medinalie larveo
by the 8th dey mnd to Diporieis obliqua larvee by the
16th esy (Tables 13 4o 16)
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