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Spraying apparatus..

- Pots with brinjal plants end four supports

each for supporiing the cloth bag.

- Pots showing the ecloth hag,enclaaing tﬁe

brinjal plants,.

Brinjal plants sprayed with sevin 0.1% and
expoged to feeding by 10 2dults and 10 grubs
each on four cccasions (at intervals of 1
heur, 7 days, 14 days and 21 days after
libexration). ' '

Brinjel plants unsprayed and exposed %o
feeding by 10 sdults and 10 grubs esch on
four occasions (at intervals of 1 hour,

7 daye, 14 days and 21 days after liberation).
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Mnje.l qaﬁuyigs_a pm&e of @Zmee among the vepeta-
"
bles in mam. Being one which can be eulﬂvated throughout
the yesr, i‘% is alse favoured by m.geta‘ble growsrs. Among the
" garious inseet peste which attmic and damge’ this Crop,
Epilachna vigggﬁimtgmmgﬁgw E’abr. is by far one of the most
4importaent which mkea a heavy tell of the emp.

Mueh work heaz already been ‘done tm the use of
modexn inseetiemaa m eun%mlling w on btrinjal.
{%ngupta end Penda (1958) shi and Satpathy (196¢) Shi at.al.
(1960) Pradhen at.al. (1962)} . Dut no effort has boen made
so far in ascertaining how long the ﬁiffarent ingsecticides.
poraist on the my aftea: ama}.inatian, ﬁxis aapeet' was ¢on=
sidered vexry important because E,vigintigatmgetata haa in

aspociation with 1% a number of its parasites. Some of theae
| parasites have been Pound V*bé, éxer% gignificant effect in coli-
 tzolling the post in nature.  Thus, Appenna (1948) observed

; 7’??% af pmasiﬁam amng; the grubs of the insecl. ﬁurmg surmer
pmonths, ﬂutﬁmﬁriah anﬁ. Erishnamurthd  (1954) remrtaﬁ {tnt
econtrol of this insecet iIin nature was ‘bmught abou'h by
mmatjrégia fgvm}.&tim. Usmen and &mfm‘baﬂaxyaﬁ%?) recorded
geversl useful nymenopterous parasites on this pest. There
18 also indication that the yéraaitea are ad%ersely affected
during the rainy season as @ vesult of which the poet



iﬂoreaaes.leading to severe 1n!¢etatien and wideapread danage
of brinjal crop (&ppanna 1948).

The nh‘aﬂ-~ said facts will emphasice the nesd of
 retionelising the use of msseﬁama& sgainst g.ﬁigintimetgu
nnnetﬁtg with & view to minimise the destruction of parasites
by the insecticides. Ior thie, it is necessary to. havetbll
knewledge on the regidual toxicity of the difforant 1naecti~
‘”ci&es which,mag‘be used for controlling thie pest on brinjal.
~ This infermation will interalia help in avuidtns toxicity
hozards due to 1naeqtioide rosiduesg Henco the present in-
v&atig&tiens were undertaken to asceriain %he persistence of
insecticides on brinjal crop. These studies have been made

with eleven of the modern 1nae§tinidea. esch st ite standard
daae. The relative toxicity of these eleven insecticides has
also been ascertained by observing the tagieity csused by
theiy 1nitial ﬂeyasi% on the brinjal lesves. &he reaultl
indicate that the aifrernnt inseeticides persist -on brinjal
leaves for pariode varying from 7 to 21 days.

A review of litorature on the aifferent species of
Epilachna infesting bwinjal’ia-prescnﬁea.



REVIEY OF LITERATURE.

?&any members of the subfamily Epilechninae
{ {:occinél’lmm:&al-eapﬁera} are deetructive to the foliage
“of vegetableé, ‘espeemny of the solanacecus and cucurbie
taceous creps, in various regimsbf the .Wbrlfi. 0f these,

Bpilochna égﬁaessgﬁi@é; Moy B.indica ule., Z.piponica Tiew.

and B.yigintioctopunctate F are the common species recor-
ded oo pests of trinjal, Following is a review of literaw
ture on t?;e'ae"‘apgéiéfs of Dpiluchns ocourring as pests of
brinjal, o |

Lefroy (1909), Fowler (1912) and Pillay (1922)
re@bﬂ&a two species of Epllachns viz, E.dodecestisma and
@.vigimigcéommmm attecking potato and other solenaceous

erops in Indis. _E;.&aé&easti@a and E.vi,;mﬁocémuncmta
wexre reported to be 'e:iﬁ,ély' dintributed in South Bast dsila
and Australia (Anon :"1913);___v»'_‘fffi.mhuret {1919) noted
Epilaghne spp. on brinjal in Africe. Nuramatou (1919)

- observed H.piponies feeding @n potato znd egg plents in
Korea. TFletcher (1921) recoxdad E.&aﬁam@tigﬁm g8 @ pest

of brinjal in "ﬂiﬂﬁi&. . Hutson (1921) found E.W"

g metats coueing serious damage to egg plents :m Ceylon.
Corbett (1922) noted E.indice ss a pest of brinjal in .ﬁalay&.'




Later Austin (1925) noticed E.ﬁo&ecastigma and E.vigintio—

ctogunctata also on brinaal in the sane country. Ghosgh( 1925)
pointed out that aerious damage was caused by E.vigintiocto-
punctata in Burma.

Bunting (1930) reported E.in&ica as a pest feed-
ing on the 1eaves of vaxicus vegetables in Malaya both in
-the larval and aﬂult stages. Mnramatsu (1931) found
E.nigonica c&using ser1eus démage ta egg plants in Japan. |
Krishnamur‘thi (1&32) obaerved that E.vigmtioetogunctam
was widely dlstributed in Mysore and was prevalent in the f.'
potato growing areasg Ybahida (1936) reperteé thaﬁ E.gig;gf '
tioctogunctata was comman in, Fbrmesa where it axtadked egg o
plante. ?uttarudriah ana Kriahnamurthi (1954) censi&ered
' E.vigintieetcgunetata as a serioua pest* cf brinjal, tomato
and cucurbite in Mysore. S@ngupta and ?anda (1958) found
a.vigintioctoEunctata causing severe 6amage to brinjal in _.‘

Orissa.

| Jotwani gt.al. (1962) recognised Bevigintiocto-
punetata as a serious pest of brinjal ;n'Iﬂdié\and recorded
an outbreak of ﬁﬁelﬁésf on brinjal ﬁear Delhi in Augus£'196é.
Pawar (1964) found that Egilacﬁna beetles caused serious
damags %o solanaceous plants especislly brinjal and potato.
Ke‘iéﬁdxtad tha$.ﬁhégexﬁent of danmage at tiﬁes was 50%

or more.



~ Blolozy.

#urenatsu (1919) observed that the cocoinellid
‘E-nigsniéa had three broods & yesr in ¥orea., It was found
to pass the Winfér“in‘thé adulﬁ’stage and become active in
“the beainning of way, ovipositing towards the enﬂ.of the

" month, The aﬁult of the second generation appeared in the
middle of June end those of the third, from the end of
July. The heetles whxch woulé eventually hihernate were

found in Segtember.

Gater (1925) recoréed thax under laboratory con-
' ditions ths total 1i£e eycle 1asted 39 ﬁays frnm egg to -
aﬁult in Malaye. Austin (?925) atudied the biolozy of the
Gaecinellide'E.dodacaetigga end E.vigintioctopunctate in-
Geylaﬁ. Eggs were loid on the lower surface of‘the leaves
and the oviposition‘ﬁeriod lasted several weeks. The
maximum of 800 eggs were laid by one fpmale. The larvajﬁ
'hatcha& in 5-7 days and started feeding slowly on the

lover surface of the leavee. The larval period lasted 21
deys anﬁ<the;fuli-gr§Wﬁvlarvae pupated on the leaf. After
53 puéal period of 5-6 ‘days the aaults.éme?ged. The adults
like the larvae nibbled away etrips of leaf tiesue and

sometimes caused irregular hoiee 1& th@ leéveé.

Temperley (1925) obaerved the biology of
E.v;gintioctonuvatata in Australia. Iggs werc ledd in



clusters of 13?45,whieh‘hatchéa in 4 days. The larval stage
lagted 17-23 days, the prepupsl stagé 2 déjs and the.pupal
stagnié days. The adult wag found to fly enly short aistan—'
 ces, The fenales in tha labaraﬁory ‘began to oviposit in
about 16518 days after emergence, laying 125-252 eggs each,
The number of eégs laid under n&tural conditions, however,

apgearea to be greater,

~ Chue (1930) deseribed the life history . of
E.vigintioctﬁgun@taﬁa in-China. .The observations were taken
during July and August 1%25, the average a$mnspherie hum;éity
during the period heing 80% and. the maximum and minimum air
'temyeratuxe 36.1°C. and 22.&“3. reapectively. The number of
cges deponited at a time varied from 3 to 78, the average of
18 batahas c@uﬂteﬁ being 34, 6ne female kept for a perioa of
' 51 daya laid, 744 egge in 21 batches. Qhe erg, larval and
pupsl stagen lasted, 4, 11~15 and 4 days respeeﬁiveiy. Over-
winﬁering adults appeared by abouﬁ the middle of April end
‘starteﬁ ovipogiting. . The adults of the firet gen@ration
appeared within 17~days-an@ oviposited afﬁ&x’abaﬁt 9 days.
The héetlae laid eggé in the labaratory;fbr at least a,month.

@anabe (1931) wurked out the binlogy of E.niponica
iﬁ Japan. He found that a fe@ale laid 284 oggs on an average,
" in the course of 34 days‘. In ey, the eggs, 1ma1 and pupal
stoges lasted sbout 10, 24 and 6 days respectively and in
Avgusts4, 14 and 5 days respectively. Adults hibernated in



nasses unﬁer fallen lesves or 1n oﬁher cheltered plaeee
which vere moist and warm, They became active by about

the niddle of MNay and the over wintered adults died in

| Auguat.

-In a subsequent paper, fanabe, Sekiya and

\ Kumaguya (1934) found the eggs of'g.nineniaa géteh‘in 312
dayé,i%he'larvae §o complete theit growth in 1§¥30 days
when fed on potato and much more slcwly whien fed on tomato
or egg plant and the pupae to complete the pupal gtage in
5-14 aaya. Yoshida (1936) noted that ﬂ.xggigﬁggggggggggggg |
had T generationa & year in Japan.-.”he'egg, larval and
pupal stegos of n.dadeeastigina,and h.vigintioctagunctata
lasted for 9, 19 and 9 days resyectively in Kumaun. Kapur
(19)0) aeecribed in Qetail the life hiatory -of roiﬂiﬂtiG“
V_ctOﬁunctata in india,

S

' Pawar (?964) deacribea in detall the life hietory
of Enalaehna beetles in Gwallor in India. The female insect
laid egga on the underaide of the leaves of the host plant,
‘They were depasited singly and in batohea. ‘Faeh famale laid
eggs in 10 to 15 batohea, each batch consisting of 20 to 60
egIs. On an aversge a single female laid about 550 *0 700

‘éggs.' The egga were eilver yellcw in colour when freshly

- s laid and meaaured about 0.75 x 1.5 mnm. The eEES were homb

. shaped, pointed st the epex and flat at the base; the,side



-which is élued to the leaf"being‘flat. The egg period
lasted 3 to 4 deya. -

, ?hé grubs emerged by breakin& the pointad a@ical N
end of the ese ghd remained inacttva for the first few
hours., 4 few hours @fter emerganae the grubs sﬁartea
damaging the plants by feeaing on the fleshy matter af
the ‘leaf surface leaving the velns and the veinlets.

' The grub moulted three times and the lorvel péricé‘lastaa
20 to 25 days. The full grown~gruh'&éasurad ébaut'ﬁ-mm.
in length and about 1.5 mm. in breadth. Hxcept the head
regign; all the asgments. of the body @ere‘fbﬁnanta" bear
thick hair like stxuctureg, the seoli.‘ Eadﬁ‘eagmeﬁt be:ay
6 scoli symietrically placed, three on each side with
Wlack mi-dorasl line 'mnﬁin?g fm front to back.

?h@ full grown prub entered the pregupal stage
whiah lasteﬁ a ﬁay. During ﬁhia @92&0&, the body inaiﬁe
took a convex shape énd fingl;y turneﬂ into the pupa. The -
pupe was found stickigg to the leaves bj its posterior end,
The exuvium of the lest grub éﬁage along with scoli was |
re%aineﬁ and this formed a sort of ée#ering to the pupa
'axeégi for the free anterior gaitians. The pupal 'Stage
lasted 5 to 6 asys.

The adult b&atleg emergaﬁ cut of the pupsriun
by bursting the antorior end. The fxeshly.emerged adult



beetle appeared pale brown and the elytra were without

any merkings. Gradually the ‘ho&y of the beetle dried and

hardened, A few hours after emergence, the beetle started
feeding on the Maf suri’aee. : "’he adults becaue ready to

lay egga»wi-khin a week or ten days.

the duration of life cy‘&ie., in the absence of
hikvernation, was found to be 30 to | 40 daya. | ‘.!Zn the cnse
of those which wnderwent hibermstion, the life period ex-
tended from five to six months. |

Alternate hosts.

Jones {1913) pﬁinte& mzt that in a&ﬁiﬁwn to
brinjal e@maiﬁemble danage wos aaused fo wmato by
E.ngmtioﬂmgﬁmmgg in Fnilippines. - Vimshurgt (1919) '
- found é‘émlafchgxé,aw. attacking cucurbite in Africa. Gater
(1925 ) noted g.m on Datura sﬁzal.,' Frenoh besns, cucurs
bits and rubber. Austin (1925) observed E.yiginticcto-

punctate feeding on brinjel and i‘%ﬁz‘aemieg ém 'am;ia*
" (vitter gourd). Temperley (1928) found that in Australie
B.vigintioctopunctate comuonly attacked potatoes, pumpkins,

cucumbers, cotton and rock melons. Solsnup nigrum end

. ‘.ﬁatura gtramonium were the two most common weeds on which

1t fed. Fuijper (1928) observed E.dodecastigms on tobacco.
N Chopra (1928) recorded Epllachna beetles on 8 wide range of
nost plents like ﬁpdtata, tomato, Solanum ni » Datura and
Solenum xanthocsrpum. |



@ .

Krishnaﬁurthi £1932) foﬁn& that the food plente
of E.vigintiaetagunctata 1ncluﬁed cucurbits an& few wild
solanaceous plants, Y@ahiﬁa,(1§36) found it feeﬁing on
tomatocs in Formosa. Hakayama (193?) gtated that the pre~ .

ferred fbea plznte of k.viginﬁiactayggetata were potato

and Solanum g;gggg Lever (1944) and Cohic (1950) noticed

saevere damage to 9ctatoes by the beetlea. Puttarudrish
‘end Erishnamarths (1954) ﬁescrihe& E.vigintiéetagunctata
- a.aériaus pest of tomato and cucurbits in %ysore. The

‘grubs snd adults of Egila ng beetles attacked the foliage

of potatoes, %oma%oes,vmelona and pnmpkina (Anon. 1948).

Krishnemoorthy (1956) pointad out that B.vigintio-

| elopune tgté fed on ?xeagexsienm egeul enbun, Solanum ni rUM,

tgga foat aaa, Solanun xantnaegggum and bitter gourd.
Epilachna beetles were found to attack the folliage - of

euaumber, narrow, pumpkini and other relateﬁ vine plants,
pcﬁaﬁoes, tomotoes, and sometimes beans. In addition they
also  developed ﬁp@ﬁ a number of weeds incluaing the false
nightehade, flase cactor snd paddy melons. Pawar (1964)
obeerved that géiiaahna bectle is e serious enemy of sola-

naceous vegetables like potato and tomato.

Aﬂoaﬁxnlw

Katurals- According to Vandergoot (1924) bvad weather was
the ehief'acht:oiling factor of |§,zggintiaétanunctata
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in Java. Observations showed that no egge weré laid in the -
rhill districts during a certain period ﬁf the dry season.
‘Por this resson fields planted in the full dry season were
rarely'infgstea. Rewmedial measures were %heméfore necessary
usually only from May to June. European gru&ere resorted to
colleetion of the edults, bu* this wag not worthwhile and

" nor woe the collectien of the egg musses much better, The
collection of the larvee, when the ylanta wera ?~8 weeka olé
,'was adviaible, as the larvae were nﬁt then mcre than 3 weeka

old and haﬁ not entered the varaﬁicus 4th stage.

‘ \\*“Rustin (1925} found E.d@ﬁéeasﬁigﬁa and B.vigin io~
ctopunetata to ‘be. parasiﬁiae& %y hyumenopterous yar“sites. _
In heavy 1nfestatians h&nﬂ pleking af all the atages af the
;'past seened te be the only practiaabie nessure. It was
oboerved in Kumaun in Aprdl 1935 that the eulqphié_pafaaite
jﬁétraatiehﬁs>ovulordm Perriere attacked the eggs of

, @.ﬂgiﬁﬁoetammta‘é% and B.
but d4id not give'méch control. ¥o natnralienemies‘af the -

dodecastigma in one distriet,

\larvae and &dulta were observgﬁ. Haﬂdpicking of adults and
' egg mameses in early- apring wae of cansaéerable value in con-

trolling the pest {Anon. 1g43)

~

According t@ Apﬁanna (1948) the percentage of
‘paraaitiaatien reached as high as 77 dQuring March and July,
the average heing 40. It was fuf%her reported that the
degree of parasitlsstion might be 687 in July. The parasites
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appeared %ﬁ.ﬁuilﬁ_ug their numbers gxeatly in,the summer
mbnfhsq During this @erieé/ége,%é the high  parasitio
activitg there wap 1ittleo necessity for resoxrting +to

~ chemical eontrai. The extent of parzsite decrease de-
pended on ihé densitly of the host population and ecolo~
gical faetor@. There was & reé&ctinm'in.ths field ineci-~ |
dence af the parazita i? thare was egn%iﬂuaug h&avy rain
falz* In the abaenee of the par&gites %ha ?ea% increased
'aauaing gevere 1nfestatian and &eatraying the plants com-
gl,eﬁe’}y, ‘Puttarudrish end Krishnemurthi (1954 ) found that
;ii.ﬁgintiméag ‘uﬂet&tg eould be controllied to & varying
extent, by the perasite Pleurotropis fa#eniatugic.
Paterson {1956) found that the p&?a@l of Bephilippinensis
Bieke, 8 serious pest'of egg plant inzﬁhiliggines wan -
parasitised ﬁy the aulegﬁidzygaiabiug'agilaﬁhn&e,,I_ ;

Voman and Thontaderya (1957) raﬁartea seven
species of hymenopterous g&raaitea from Mysore of whioch

£ euﬁotr ‘is'faveaiatus, E.opilachnae and»@a%rasﬁiehgs 8SpPs

were moat 1mport&nt. Léll (?g@%) observeé Pediobius

, favealatus, ‘& aulophi&, naraaitising the lervae of
‘Epilachna sppe, infeating vage%ables in Bihar. ?he female
peravite oviposited in the lateral region of the host larva.

I ihevlabaraﬁory 3rd to 4th inotar lervae were g@&férre&._
' Developument was completed inside the host, the life cycle
renging from 28.5 days in ﬁeaembar_fa-1# days . in Harech.
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Epto'e*éht hosts were attacked by a singie female and the
nnmber of progeny per feaale was 11 to 50. Parasitism was

higheat (37.8%) in November ana lowest (9.03%) in April.

~'chemical cantrblzu " Jones (1913) reccmmenﬁed spraying of
arsenate of lead which afforded sufficient contwel of
E.yizintioctopunctate Knowles (1918) also showed that this

insect could be controiled by spraying lead srsenste or by

| dustinglraris’gréen.  ﬁandergpot (1924) reeammended a spray
Aiiégntaihing 2% lead argenate and 2 per mille soap a8 &an
'effec%ive cantro;-But this was found to be éeatly.~ Avstin
(1925) togdféunﬁ‘spraying or dﬁéting with srsenicals like
?ariaigrsén‘and 1ead“arsenaté as an effective remedy.
Bunting (1930) noted that both thé 1arvél and adult sﬁages
could Ee controlled by lead arsenate éprays mixed with séap.
Krishﬁamurﬁhi {1932) tried=a»na§p@r of insecﬁiei&ea agoingt
the beetles and th@7most‘e£feetive one was & spray of 1 1b.
lead arsenate in 50~60'éallans of wéter'with 5 lbg,., of lime
anﬂ 10 ibs. of jaggery wnioh gave over 90% cantrcl. A1l
plants in the. crop were sprmyed 20—30 days after tranaplant»
ing. Speclal attention was given in coveéring the lower -
| surface of the leaves. A second spray 2lso was given but
more lightly, %-4 weeks later, to ki1l any beetle that might,
have migrated fronm unsprayed.areaa. in cases of gevere in-
festétion & thorough spraying later ie. 1% or 2 menths;after
iplanﬁing, gave good resulis. 4 to 6 1bs. of lead arsenate
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was used in one acre, the amount varying with the extent of
meamtion. the number of sprays, the time of amliee.tion
and type of aquiyﬁent available, |

Subzremanian (1932) recemmenﬁaé that water extx-act
of yawﬁaﬁeé bark of Mundules subeross (1 oz.in 1 pint) wi‘th
Boap water aewf&a_ 1004 mortality under ylgbam'lmﬁ conditions
end 704 morbality in’ﬁhe field. |

, Tanabe gt.pl. (1934) re;mr%éﬁ that E.ninonica in
Japmz eaul& e controlled by apraymg lead arsenate in |
bordesux mixture. Aemrﬂing fsa Yoshida {1936) the beetles -
were killed by pyrethrum with sosp &e @ spray or with ash
as o dust; sprays of derris or mmtine being mueh less
effective, Bhatta and Warayana (1938) reported that alco-
hﬁlie\.eatraet of soeds of Tephrosin candide and bazk of
Mundulea suberssa were both toxic to epilachns. |

Tever (1939) found that these vestles could be
controlled by apraying lead or calcium arsenate at fort-
nightly intervals. _ Dusting the plants with a mi:t'ﬁui:e of one
part by weight of lead arsenate (or celoium ersenate) powder
and 3 parts by weight of a filler such as Ksolin (or hydrated
a,im) or spraying wiﬁh laaa araenate pew&sr at the rate of
1 1b. in 20 gallom of water was found to give good contxol
of the pest, but the epray eppeared less effective than the

dupt. Az goue ,insw was coused by the use of lesd srsenate
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on young plants, they were protected by the use of tobacco
duet mixed with an equsl quantity cf hydratea lime (Anon -1940) .
" 1% wam alao reported that Auvigintiaetagunctata could be
omntrolleé by 2 applications of = &ust of pvrethrum powder

and Kaoclin or flour in the ratio of of 134 at intervala of

10 days (Anon. 1042)

. Among & number of insecticides teéteﬁ,‘lime'
sulphur alone was found %o kill larvae but not the adulis.
Fhig material was recormended £q~be applied thoroughly, |
' particulaxly to the lower gide of %ﬁeAlee#es; at fortnightly
intervals, from the firet appearance of the beetle, gt ‘a
.coneentratioﬁ of“? to 16 gallons per 100 gallons apiay‘
| &epending on its apeeific gravity (Angn 1943}, _

ﬁohic (1950) found *hat copner arsenate could
control these beetles to some extent. DDT. O. 1% gpray and.
| 2% dust were found to be adequate to destroy the adults.

' HETP also destroyed the adulte and 1arvée of thias ladybird
J beétle (Anon -1850}. Kriahhaswami (1954) studied the use
.ot DDT. and BHC. a8 5% dust (applied at 20 1lbs. per acre)
and 0.1% and 0.05% sprays (applied ab 100 gallans per acre)
in controlling the pests of brinjsl. ﬁe found that the
;ineidencn of E.dodecastigma was fairly severe in the be&in-
ning when the first round of treatpmente was given but soon
dwindled down before the aeeond round became due. It nay

be observed thet the initial grub populetion was practically



wipeﬁ éut‘in all the treatments within 24 hours, DDT. Sﬁjl
dust was faund to be somewhat affacti?e againat adults.

. Deleterious effects were seen. on Jbrinjal planta following
the first round of BHC. applica$ion and this was found to
be aggravated by the second round. The leaves begen to‘_,
turn yollow slowly and wilted away. There wes also suffi-
_clent evidence to indicete that there existed a correlation
betﬁeen the degree of phytotoxicity md the weather, the

- forner being more prenounced in raiétively'nntter wéamher;
But on theother hand DDP. gave slight sﬁimuiatibn to the
growth of the plants. Both duots and eprays of DDT. and
BHC. gave high mortaiity of the grubs of Epilachné on
vrinjel. - | .

 Puttarudrish and>Kriahnamurthi (1954) reported
that B.vizintioctopunctate could be controlled by calcium
araénaﬁg'or iead arsecnate spray mixture containing 1:12:3:5
of calciué or lead &rsenaﬁe,’lime} jaggery ard water.
Modern chlorinated hydrocarbonsa like“BBT;,4BHc. and éexaphene
were slso found effective ageinet this pest. In the case
of dhe@icalimethnds of‘eantxal, :épeatéd'eperatioﬁs were

always neceesary to keep the pest under check.
Sengupta end Panda (1958) found that endrin 20%
E.C. sprayed at a dose of 1.9 lbs. per acre vas most effe-

ctive in controlling F.vigintiaetonunctata.- A dose of '
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2.5 1bs. of malsthion 25% w.p. per acre algo wag effective.
'ﬁgﬁaging with DIT. 5@% wettable powder-at the rate of 1.25
.lba. per acre gava gone eanﬁral but 1% wes &nferiur t0 |
endrin snd maiaﬁnian. wHe. 504 wettable gewdex~sgra3@& st
1,5 1bs. per aaza proved %o be-af'little‘vaiue for the
control of the Egilanhna grubd,

- ghi at.al. (1960) stuidied the relative toxicity
of ten 1ns¢etieiﬁas to ggilachna beetlen. Earaﬁhien wes
‘gound to be the most btoxie insecticide, followed in the
descending oxder by dlasinon, nalathion, endrin, phnaﬂr&a,
.Bm”,, diel&rin, lindane, alﬁrin anﬁ chlax&ana. "

" ghi and Saxpathg {1966) eenduéted s0me expaxi~
" ments to £in& out the relabtive effectivenese of parathion
- {0.025%), endrin (0.04%), pelathion (0.28), BHC. (0.25%)
and toxephene (0.2%) ngainst E.vi intioctopunc am. fhe
statisticsl analyais of the dafa on population of Egilaahna
grube ehowed significant veductlon, 48 hours after appli~
cation. BHO ?ruvea 40 be the least effecﬁive. One wnék
aefter a@glleazian gaxathinn gave excellent grctaetiﬁn ef the .
" erop from tho pest, The pereentaga'reauetion of grub
‘populetion in pavathion treated plots was significently
. higher than in plats treated with endrin, malathion,
toxa@hne and 3ﬁﬁ._ ftheve was no eig&ifieant difference anong
the %xea@neata of endrin, malethion, taxaphens ana BHC,
though endrin gave sllightly better reault.



‘Srinivasan and ﬂarayanaawamy (1961) found that

gone of the modern oxgano-ahlaride and organo-pnosphaﬁia

. ctmppunda were effective in comtroiling Epilachna bveetles.

Four inmecticides namely lindane 0.1%, endrin 0,027,

dleldrin 0.1% and DD?, 0.1% were tested. " IDP. 0.1% end
endrin 0.02% sprayed twice aﬁqurtnightly intervals, commen-
cing a.month after transplanting, brought down the percentage
of Bpilachne infestation on plants to O and 1.4%Ireepectively
compared with 12.9% in the untreated control,  The results were
S.4% in the dieldriny and 7.2% in the lindane treated plots.
Theage obpervations were nade alfortnight alter the gacond
round of trestments. Obmervations were again pade after
giving two more rounds of treatments; ie. a total of four
rounds with the sbove mentioned insecticides. The percentage
of infestétian'gea cent percent in the untreated glgta.

In the DD?. and endrin treated plots none of the plante

were infested. In the lindane and dieldrin treated plots

ﬁhe percentage of infestation remained constant. ﬁDT. hed
given the higheet yileld followed by endrin. Lindane and
ddeldrin slmo compared faweurahly with DDT. and enﬁrin, in

respect of gross y;aldﬁ

Jotwani g;i:_.g_]_._. (1962) used emulsion spraye of
warious insecticides to detezfmine their relative toxi-
cities to E.yigintioctopunctata. The insects were treated

under a spray tower and then traneferred to clesn dishes
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containing leaves and observed for wmortality after 48 hoursa
at gbout 27°C. Against the larvae the faxicity of carbaryl
wes 178 timeo thaf that of p'p'DDT. Against the adults
parathion, mevinphos (phosdrin) and éarﬁaryl.were regpective-
1y ovex 86, 58 anﬂlzs times as toxic as p'p' DT, while
malathien, Bﬁc, diaidrin gnd endrin were respectively 0.979,
9 334, 0.131 and 0,138 times as toxic as DDE. Toxaphene

was ineffective.

Pavid (1963) eanﬂao%e@‘exgerimenta on.briﬁsal-'
for the controel efgg;vigintiaatg@uﬁcﬁata with sprays of |
thiometon (Ekaitn}’0.1§, methyl demeton (Hbtasystﬁx) 0.1%,
mcfhyl nephthyl carbamate (Sevin) 0.1% and dust of
heptechloxr 30%. The insecticides were applled three times .
-at intervels of about 2 to 3 weeke. The resulis were
highly significant, w;th aevin'proving the bgst and methyl
@emeton and thiometon coming next in the order of efficacy.

Sevin wes neﬁ phytotoxie.

To eontrol gﬁultsand laxvae of @pilachna beetles,
ﬂusﬁing with 24 DDT, dust or epraying with 4 fluid oz. of
204 DDT emuleion, or 1% og. of 507 dispersible TDPT powder
in 5 gellona of water were recommended, A dust-consisting
of one part of derris to 8 perts of either Kaolin or talc
'(hy weighé) alpso could protect the plants, but & ﬁumbar of
application was found to be necessary to keep the leaf

surfoces covered during their early growth, Malathion st e
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. concentration of 0.05% of the active 1ngriaient gave satig.
Factory control of this peat. and could be aafely used on
any of the rlante likely to be attacked. Other inaecticideé
“which were effective againast ﬁhie peet were malathion 5%
dust, methoxychlor 0.1% spray and eaﬁbaryl (bevin) 0. 1%
_ (Anon. 1963)., i

-
| ?awar (1964) found that 1nﬂ1arge fields Epilachnae
: coula be controlled by chemieal measurEQ. Inaectieidea cf
nlant origin, viz., rotenone, niaotnine, and pyrethrum were
found to be effective in addition to the organic aynthetie
1nseeticides. Rotenone 1% at 15 to 20 lhs. per acre apravea
at weekly intervals or 2 to 2.5 1be. of 4. 4% rotenone in 50

gallong of water gave effective cqntral. Spraying with

D 25% pl. at 40 tc 56 gallons o 15 te 20 oz, 01'20% endrin

| in 50 o 60 gallpng of'water ver acre gave successful control
.6£»ﬁhie.beetle peat, Similérly dusting of 3 to 5% DDT. at
10 to 15 1bg. or 5% BHC duet at 15 to 20 1lbs. per a0ro coula
control the beetle effectively. Parathion (0.03%) spraying

. also. ‘gave good control of this peat. Perathion was reco~

mmenéeﬁ to be used before tha plants bore fruits.'



Tent insect.

HATERIAL

Adulte and 3rd 1natéx grubs of

B.vizintioctos

. puncteta were used as test insects in 2ll the experiments.

leaves.

. fhe aﬁults.ana'gruba were reared intﬁbeilahaxaﬁcmy on brinjal

- Insecticides. Detalls of the 11 ingecticides used in the

studies are given in the following tabulation.

Active

Formu-

endo, enﬂoéi

. methano naz:hth&.‘-

lene.

81. Common : Souzce.
Ho. name. “ingredient. - lation 4
12 3 4 5
4, p'p' DT, 1, 1,1-—1::-1@%1:@- 25% E.C. - The Mysore
' 242 bie (P-chlo- Insecticides
' rophenyl ethane). .Gamysny.
2. BEHC. . Benzene hexe 2045 BaCe . Imgexiaﬁ
, chloride. Chemical
' Tndustries
(inaia)~z¢d.
3, Endrin. ' 1.3,3.4.1@,10, ’i!eohnic&l. ;%ﬂ/s. smen
. hexa chloro 6, g ghemicati
e 19448 - orporation,
6?3?%1 : 5eté ’ - Burme Shsll'




thioznte.

T 3 4 5
4. Ethyl  0,0,diethyl- 46.7% EeCs W’s. Chika Ltd.,
. parathion.  ©Q,P-nitrophenyl - Bambay.
' %hiephoephato.
‘5, Malethion. 0,0,dimethyl 504 B.0. /s, Amevicen
. dithio phogphate Cyanamid Co.,
af dlethyl ner- Hew York.
cayﬁQJsuﬁeinate,
"6, Dinmecren 2=-(hloro, . 'ﬁeehnical ciba‘?estiei&es,
o ' 2 diethyl . Bombay.
Caxbamyl 1-meth31
vinyl dimethyl
phosphate. .
7. - Huvan.: 0,0,atustiyl 100 B.C. Ciba Pesticides,
o F 2,2-dichloro Bombay .«
: . vinyl phosphate. o
8. Imiden Pthalimido 308 B.C» Stauffer
BeEaVa - nmethyl 0,0 - Chemieal
- dimethyl ~ Company,
phesphoro= California.
aiﬁm"&t%-
?.9,4 @riﬁhion- O,Quﬂiethsl,anP 29% Fele Hysore
Chlorophenyl Insecticides,
thionethyl Company .
" phosphoxodi-




1 2 3 4 5

10. Dipterex S.P. dmethyl 804 S.P. = Bayer and
trichloro, - © Company,
hydroxy ethyl : Bombay.
phoasphamate, : ,

11. Sevin., 1-naphthyl 50% ¥.?. Union Carbide
B-methyl car-— India Lta.
bamate. o ——

Emulsifier. ‘Teepol' supplied by Mesera. Burma Shell was
ueed as emulesifier in the preparation of endrin emulsion from _
 technical materisl. | | |

Brinjel ﬁﬁants.if Brin3a1 ﬁlants<o£ 8 loéal'variety were used
' for the experiments. Zhey were raiged in 12" x 15" flower
pofs. Fach pot contained a single plant. <A bulk cultivation
wag also- maintained for use in the rearing of the test i:nsectaQ~
?he-pla;fS'were transplanted in pots 20 days aftex aoyiﬁg. |
One mcnfh aftgr‘tranapléntation they were ueed for the_eigeii—
ments. The plents raised in flower pbca wers sﬁbjecteﬂ'to the
same cultural practices to ensure uniformity in growth and

stand.

Cloth bags. Cloth bags wers used to confine the liberated
1nsecta on the planta._ These bage were made of muslin cloth

: and ‘measured 30" x 18%,
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Rearing cages, The mass rearing of insecta in the laboe
‘ratory was done in tesk wood oagee (12® x 12v) with glass

on all four sides. The top of the cage was covered with

muelin ¢loth.

METHODS,

_ Afbulk culture of E.vigintioetogunctgta wag
maintained in the laboratory for the experiments an descri-
" bed below.

The adults collected £rom brinjal plamts in the
field are confined in the rearing ceges and provided with
fresh brinjal leaves. The quick drying up of the leaves
are prevegféa_by keeéing the brinjal branches dipped in
‘water contained in 50 ce. conieal tlaske; The mouth of the
“‘xlask ie pluggedowith'cotton wool to prevent the insects
.from falling into the water, This arrangement reduces the
chances of the leaves getting contaminated with faecal
_ matter in the rearing csges. The cages are cleaned fre-

quently and the leaves changed as and when found necessary.

When the adults lay eggs they are collected and
~ transferred into hurricane chimeys closed at either ends

- with mslin cloth, for easy observetion of emergence of
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grubs. Grubs emerging eaeh'aay'are kept in aeparate cages
with the date of emergence noted. The grubs are fed with
fresh leaves collected from the field. Each day the cages
' are examined to mscertein the instar of the grubs. The

adﬁlts obtained from the culiture are ﬁaed,for raising _fke

next generation.

Preparation of brinjel plents for spraying.

| Before spraying, the older leaves of the potted
brinjal plants are removed leaving only the fuliy develoﬁed
and sueculenx leaves on the plants. Vhite sand 15 anylied
at the base af the plants to £411 up the crevices in the
801l and thus to prevent the insects from entering inte
these crevices in the soil.' After £illing uwp the crevices

-with sand, the plante are watered.

Proparation of insscticide formuistions,

‘ All the 1naeotiaidea were used as sprays. The
spray fluide were suspensions prepared from wettable powdere
or emulaions prepared from emulaifiabl& eoncenﬁraﬁea, or
solutions prepared from soluble or miscible materials.
Folloﬁing were the proportions in which the different in-

secticide concentrates were diluted with water to prepare

“ the 8prays.



1. Do?, 0,24 emulsions.

2, pHC, 0{2% emulationy

3« Endrin 0,025¢ emilsions

1 cc. DT, 25% g0, ..
124 ce. wator,

1 ce. BHC. 20% 1.0, .
a9 CC. water, . :

This was prepared fron
Technieal endrin as

- @etailed balow:

4, ?Parathian 0.025% emulaion:

ﬁglathion 0.1% amuléiona

e

6o Dime;ron 0.0%% solutions
7 e ‘ﬁu;an 0.05% emulsion;

8. Imidan 0.14 emuiéion:

9. Trithion 0.1%»emulsinn:
10, xﬁpte¥e1.0.1§ salutiop:
11, Sevin O.1%_au8pensiun=

0.25 &

0.5 g. Fndrin Technicel +-
10 ce, Benzenge

S% Stoelk golution,

1 co. Stoeck solution + ,
9 ec. Bonzene «+ 190 ce.1% soly-

tlon of Teepol in water=0,025%
eaulmsion containing 5¢ benzene, .

025 ces Folidol
(Parathion 46.74 2.0.) 4
467 ce. water, S

0.25 ee. Malathion
125 cce. water.

0.25% oc. Dimecron 100%
concentrate + 833 ce, water,

0,25 ce, Nuven 1004 B.C. +
495 ce. vater,

1 ce. Imidan 30% E.¢. +
299 eC, Wa‘ﬁel’.

1 ec, Trithion 209 Z.0. +
199 CC, Watero

Dipterex 804 3.7, +
200 ce, water,

0.25 g« Sevin 504 W.v.72, +
124 ce. water.
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Sgraﬁigg ef.glants.

The apraying was done usi ﬁg an atomizer connected
to-a pressure pump (Plete I). Tach plent is sprayed with 30 ce.
of the 1nsectiei&e'agray canoeraed. For‘tﬁia,4th@ sprag fluéd
is tsken in a small bottle and is. apragea on each plant so as

0 cover both sides of the lesven as well as thﬁ rest of the

plant ports.

Gon:;gggg,tha ingectsa Qﬁ the ﬁgrayed p;antg; 5

Gne haur after apraying. by which tima the spray

, fluid has dried on the leaves, four aticks are planted in ‘each
'pat at four corners amlong ite periphery (?late IIJ. The cloth
bag is then put over the plant and the free end of it tied
around the edge of the pot {(Plate. EII) The four atieks help
in kaening the bag streiched and #hus prbvide enough gpace for
, the plant within to 3tana withaut bazng smothered by the bag.

- Ten numbgrs each of adulte and rd inatar gruba of B.yvigintio-
otogunataza are confined on gach sprayéﬁ planﬁ. The. bag is
secured areund ﬁhe edge of the flower pot only after liberat-
 ing the heetlee»and-grubs on the plants. Phe beetles and
gruha usged for canfinement on the sprayed plants are starved
‘far the previoua 24 hours. f%his proeeﬂure is resorted te, to
mininise varietions in subgsequent feeaing agong the individusl
ingects.
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Aspesspent  of resulte.,
Mm .

Results are ascessed by counting %hé nnmher of the
beetles and grubs &ead and aurviving, 24 and 48 hours after
: liberatien on the treated plants. Tor this the cloth bag
i,covering the plant is untied from the edga of the flnwar pot
and carefully lifted. PMirstly the deed insects lying on the
white sand, spread at the base of the plan% are countea.

Then each leaf io examined to mee if any. dead insects arve

aticking on to it. The cloth bage are alsa carefully examine&‘
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. A series of eleven exyeri&enﬁs were eanducted to
aaearﬁain the residual toxicity of sleven modern synthetie
insecticides, when appiied on brinjal leaves. Adulte anﬂ
srubs of‘gavigintiaetogunatata were used ag test inseets.
'Bbllawing are the details of the exgerimanta and thelr resulﬁa.

after snplieation.

Experimental details.

fent insecticides . DDP., was used as 0.2% emulsion.
This was grey&xad4by diluting -
DT 25% B.C. vith wator,

. Fumber of replications: 3 each.
Number of a&ul%a7aﬁ&'grﬁha§ o .
in each yeplication:
Pest ingeet: The beetles snd 3rd instar gruve

obtained from the culture, resred
in thﬁklaﬁarmtewg~wefe used for

the experinment.
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zme 03 ataseting a»gmxg_s@_ R

‘the experimeaﬁs

~ the exgarimast:i

- wempsra%ure anzing ﬁaximam: &6°¥._ _:"V“

e pa:ma:  Windmms 78,

|
Date of camgl&%ing E A’*1ﬁ~+§§6¢”:
g éﬁéé;zﬁ?é |

- auring 4he pario&a

‘f“ﬁféééﬁuféi 7 Bestles snd Qmubg were relsaaeﬂ on potted .
R s pmm 5:3;1@3@& with 0.2@ DT,
':emulai@n; ax ? huur, 7 ﬁaya, 14 daya and |
| ?21 ﬁaya aﬁtar ayylieatian af‘the inae&ti»
':,:ai&a. %uxvﬁval of thaae baetlsa and @ruhs'
‘K_'ware chearvaﬁ sé and 48 hours sfter their

| "‘f'releaag on th& syrwgeﬁ glaﬁﬁﬁ-il
. Bepults.

Reaul%s or the e“gazim@aﬁe ave. ahﬁw& in Table I
"whi@h g&vea the percentage. survival of the adulis and g@nba

| 4lp£ the baeﬁza?tah@n expozed o the apgay@ﬁ~hrinjal glau%g.

The same resultsare represented iafﬁég¢1; It 1z obmerved that

' BDZ. is relatively move toxic %o the grﬁha thaa %@ thﬂ adulis,

The residual ﬁqx&ciﬁ?*af the iﬂae@tiai&a appasrs to be not
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. BABLE X, . |

ercent survivel of adults and grubs of E.vigintioetopurietats

exposed to brinjal plante at varying intervals ofter spra
with IDT 0.2¢ omulsion, praying

| Adults - gpung
Intexrvals of : — -
ggggiure ‘ Percent survival Peaxrcent survivs)
spraying. . N N
~ 24 hours 48 hours 24 hours 48 hours
1howr 30,0 5.0 = 20,0 3.4
7 days 33.4  25.6 40,0 - 18.6

21 deyas 93.4  88.9 86,7 80,0

apprecisbly reduced in the course of firet week as theve ig
only 29.6% survivel among adulte ahd 18,6¢ survival anong grube
after 48 hours of expooure. But st the endfbf'14 éays:tha SUr-
- wival of the adults rises to 51.6% after 48 hours of contact,

- while that éf the grubs is only 33.4%. Beyond twe weaks there
appears to be év&raatie reduction in the tox;city of the regi-
dues and it is seen that 21 days after the application there is
88,94 andAﬁé%‘aurvival.respeotively anong the adults and grubs
after 48 hours of exposure.,
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Experiment No.2,

e;ieiﬁx of residues of E?G on _brinjal leaves to the aéultg
g _at different iﬁtervaza

and grubs of Eerizintiociopungtia

after application,

Experinentel detaila,

Test ingecticides BHC, wao used as 0,2% enulelon.
| | This was prepared by diluxing BHC.
20% B.C. with water. Other details
as in Experiment Fo.1,

Resulte.

ﬁaaults of the experimant are - dhown ia iable IT

anﬁ rogresanteﬁ in ?ig.?.

TABLE II.
Parcent survival of adulis and gyubes of m.Vi 1nmiacto uncta

expoved to brinjlal plunts st varying intervalis after agrayu
img with BHC, 0.2% enulelon, :

g§t2§P05u3° Peroent survivel Percent survival
spraying. ’
et 24 houzrs 48 hours 24 houra .48 hours
7 days ©100,0  100.0 90,0 - 81.6
14 days | 1000  100.0  100.0-  100.0

21 days 100.0  100.0 00,0 - 100.0




Pig. 2

Plg. 1

Graph showing percentage euivivél of.adulté'and
grudbe of E,vigintiactogunciata observed at the
end of 24 and 48 hours of exposure to biinjal
leaves at various intervale after spraying with
BHC 0.2% emulsion. | |

Graﬁh showiné pereeﬁtége purvival of gdults and
gruSB of E.vigintioétogﬁnbtata observed et the
end of 24 and 48 hours of exposure to brinjel
leaves at variaus intervals after spreying with
DDT. 0.2% emulsion.
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% 18 emervea thet THC. is relatively more soxic to the
grubs than to the aﬁulﬁgg wut even the initial toxieity of
+ne deposld of BC. 0o 2 on the leaves does not apgaar 0

ve very high as there 18 36,77 and 23,45 auzvival of the
aﬁul%# and grubs re&aaatively when. exncse& ta %he initiel
deposits foxr 4$'héﬁrs. Thera is*ﬁﬁor auxvival of the aﬁulﬁg
when exposed %o %ﬁ@ aprayeﬁ_@lanxﬁ T &ays after s@ﬁ&ging,
indicating that ﬁhe residue becomes non-tozic %o thea
dufing that period.  To the gzu&sg hawever, the residue

_ becones camgleﬁely nnnwtexic onLy within 14 days.

Experinent HoeBs

%0 adulis end gruba of B.vigi ctanunetaﬁa at’ éiffarent
inﬁ@rvalﬁ after amgglca%iano

Mgﬂerxﬁental de»alla.

- Degh iﬁseetini&@@ s >Eﬁﬁ“lﬂ was ayplied as 0.025% emulsion
| whi@h was prepared from Lechnical

 endrin. Resb of the details @s in
_Eﬁperimant'ﬁo,?,f

Regulbs, | |

Regulls of ﬁhe experinent are @iven in %aﬁle Ii%
and graphiemlly r@gr@senﬁe& in Figa3e En&rin appears to be
max@ tozie to the adulls than to the grubs. A& gradual redu-

etion in the taxicity of the vegidue as time elapses is evi&ent.-
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TABLRE IXI,

Porcent survival of adults and grubs of E.visinticctopunctats
exposed o brinjal plants at varying intervals after spreying
' with endrin 0.025% emulsion.

. Adults ' " Grubs
Intervals ,
of exposure | N
after : Percent asurvival Percent survival
spray 1!18_4 ~ A : - v
24 hours 48 hours 24 hours 48 hours
1 hour .. 634 10,0 70.0 17.7
Tdays . 6.7 36,7 80.0 50.0

21 days L 100.0  100.0 100.0 100.0

This reduction apgeare to be more rapid after one week and at

' the end of 14 days there i 86.7% gurvival aﬁoﬁg adults end

93.4% survivsl améng the grube when exposed to the sprayed

1 leaves. The residue appesrs to be camgleﬁely lost at the end
of 21 days as no mortality is seen in the beetles and their

. grube when exposed to the p;ants-ai days'after sp:aying.



Experiment No.4.

to edult ana gm‘bxa of E.vig;imiae‘ha&etata at ﬁiffe:eent

intervals aftar gg eying.

Experimental details,

fent insecticide: Parathion 0.02"% emﬁiajién wan uséd and
this wag prepared by diluting parathion
46,74 &.c. (Folidol) with water.

Date of starting

_ (w1064
the experiment: ,

Date of completing '
27--.-10“*1 964
the experiments - :

the period. Winimums T76°D.

. Relative humidity

during the periods

Temperature during § Haximums 86°F.
§ 89-92%

Other details as in Experiment Fo.1l.

Results.

Table I”V giveas the resulis of the experiment which

are also re;ares:entea in Pig.d.
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TABLE V.

?eraenk sﬁrwi?al of adults end grubs at F;vigimﬁiactunune@eta
expasaﬁ)ﬁa brinjal plants ot varviag intervals after ayr&ying
with parathion 0.0254 emulsion.

-Adults = Grubs

Intervals _ ama "

gﬁtzggaauza | Percent survivel ~ Percent survival

epraying . e -
24 hours 48 hours 24 hours 48 hours

Thewr 6.0 0.0 10,0 3.4

7 days | 93.4 63.4 63.4 - 44.7

21 deys 100.0  100.0. . 100.0  100.0

It ﬁiil be obaerved that the toxicity of the nitied deposit
of the insecticide is very high giving nesrly sbsolute morta=
1ity in edults and gruba in 48 hours when exposed to the
dépbsiﬁ. At thﬂ'anﬂkaf T days afﬁer>sgﬁayingr$§ 4% of the
adultsand 44.7¢ of the gxuhs sumvivea when exgaseﬁ to the
treated plants for 48 hours, thus indiceding a severe re&ur
cetion in the toxleity of the residue during one week. By the
ond of 14 days no residue of pavathion appéafm tovée’ieft on
the le:;r’hg— ap no mortality is observed in the mééeta when ‘
exposed %o the treateﬁ plentes after 14 daye of treatment.



Fig. 4

Pig. 3

| Graph showing percentage survival of sdults and

grubs of E,vigintio&togggptata eﬁserﬁed at the
end of 24 and 48 hours of expoaurertb brinjal

leaves at various intervals after apraying with -
parathion 0.025% emulsion.

Qraph showing percentage aurvival of adults and

grubs of E.vigintioctoyunetata ebserved at the

. end of 24 and 48 hours ot\expoeure. to brinjal

leaves at various intervals after spraying with
endrin 0.025% emulsion.
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'feﬁﬁ‘iﬁﬁéﬁﬁi@iﬁﬁg walathion was uged a8 0.0 cuulelon.

gpis wag prepered BY éiiﬁﬁing '
mslptnion 509 B.0. with watore

Rest of the detslls s in Beperiment 4.

veaulbs.

nepults of the experiment are given in mable ¥ and

spaphicelly represented in PigeDe
PABLE Vo

AR ST

pereent survival of pdulis and grube of gyvigintiaetaﬁunetata |

expoaed to vrinjel plants ab varying intervale atber eproying
: T palathion 0. 1% emulieion. 1 L ‘

Tnbervels | AQm s - Gyubs
of exposu¥e o - :
- afber . Peroent gurvival vereent survival
apray inge
| - g@ hours 48 hours 24 hours 45 hours
4 houy ' 40,0 "397 30,0 6.7
7 daye 40,0 1000 B34 T77
14 days - 10040 1000 1000 100.0

29 asys | w000 1000 1000 100.0
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Tt will be soen thad wheﬁ axgaaeﬁ to
malathion 1 hour af
only %,7% of the ad
~¢a%iﬁg the high toxicity of the deposit. Vhen the inseaﬁs

the initial deposit of
ter opraying, for a @eria& of 48 hours,

nite and 6.7¢ of the exahs purvive indi-

- are aimilarly expoged to the plents 7 days after agr&ying
there is 100% suxvivel in sdulte and 77.7¢ survivel in the
grubs indicating a drastic reduﬂtion in the rasiaaal toxli-
eity of the insaet%eide. The residue becomes aﬁnﬁtexia to

‘the gruba by the e end of 14 days of applications

Txperiment No.6. |

Fest insectloldes |  Pimecron was used a8 a‘Q.1¢ solution
which was prepared by mixing 100%
sechnical material in water. Rest

of the details as in experiment 4.

E@Bﬂl@ﬁu . ,
' Results of the experiment are shown in Table VI
and Pig.6v It will be observed that when exposed to the

depoait one hour

and grubs 18 3.4

of continuous exposure.

sftor spraying the survival of the sdults
and 20% vespectively at the end of 48 hours
similer survivals among the adults
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and grubs when exposed to the sprayed leeves at the end of
T @ayévara soen to be 705 and 77.8 respectively, indicating
a a&veré ?e&u@tisn in‘%he‘%@xiaiﬁy'ef the vesidue during
thet poriod. -By the end of 14 deys, the boxleity of the

residue appears to be cospletely lost.

TABLE VI,

Percent survival of adults and grﬁbs"@ffgyvigintiaetagumetata
exposed to brinjsl plants at verying intervals alter spraying
‘ - with dimecron 0.0%% solution '

Adults | Grubs

Intervals n

2§%§§pegur@ Percent survival  DPercent survivel
apraying. 24 hours 48 hours 24 hours 48 hours
4 hour 134 34 5344 £0.0

7 daye 96.7  70.0 95.4 1.8
14 days 100.0  100.0 100.6  100.0

21 days 100.0  100.0 00,0 . 100,0

m‘?fiﬁ@nt Ho,. Z @

Poxicity of the residue of wuven on brinisl leaves %o the

adults end gyube of B.yisinticotopunctats at different

intervels after applieation,

Izpeyincntal detalls,

Tost insecticide: Huvan was gpplied as 0.05% enulsion.
Pnis was prepsred by dlluting nuvan

100¢ E.G. with waber.



' Pig. 6

Pig. S

_ Graph showing percentage survival of adults and

grubs of B.vigintloctopunctata observed at the

 end of 24 and 48 hours of exposure to brinjal

leaves at erioﬁb intervals after spraying with
dimecron 0.0%% solution. '

Graph showing percentage survivel of adults and
grubs of E.yigintioctopunctata observed at the
end of 24 aﬁd 48 hours 'of’gxpoaureA'ta brinjal
leaves at varioua.intervals‘aftér spraying with

melathion 0.1% emulaion.
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-

Date of starting 4

§  Bemi1--1964
the Fxporiment: ]
Date.of complsting E _ o

| 20=-11==1964

the Expsyiment:

HMaximums 82°%,

Peaporature during g
the periods I Hinigum: 74°P,
Relative hurddity ¢
' . 1 83-5049
during the period: §

Other details as in Experiment No.1.

Results, - _ »
| Results of the experiment are given in Sable VIT .
and represented in Fig.7.
- OABIB VEI.
Percent survival of ndults and grubs of E.yisintioctopunctata

exposed to brinjal plante at varying intervelp aiter spraying
: with nwen 0.05% emulsion, ‘

Intervels | Adults Qruﬁgr
‘ggtzgpnsura Percent survival Percent survival
spraying. 24 hours 49 hours 24 hours 48 houre
1 hour 3.4 5.4 46,7 16,7
7 days 00,0 100.0 100,06 100.0
14 deys 00,0 1000 100.0  100.0

21 days 00,0 100.0 160.0  100.0
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Nuvan is found to be relatively more toxic to adulte than to
gruve, wien exposed to the eprayed leaves 1 hour after spray-
ing, givihg 3.4% and 16,74 survival respectively at the end
of 48 hours of exposure. The repidual toxicity of the insecti-
cide io compietely lost during the first week as shown by

100% gurvival of the adults and grubs whon exppeéd on apraygd
leaves. for 43 hours, 7 days after spraying.

E;ggriéent.ﬁb.&..‘

intervals after gpraying.
Experimental dataila.- |

Test ingecticide:  Imlden was applied ms 0.1 emulsion
| which wae prépared by ailuﬁing
'-36% B.Co wi%h.wafer. feat of the
dstzils ag in Experiment No.7.
Resultis, ’ '

Results of the experiment are shown in Taeble VIIX
and are graphically represented in Fig.,8. It is observed that
inidan is‘aimost equally toxle to both the adults and grude,
giving 20# survival in 48 hours, when exposed to the eprayed
leaves, 1 heur~af€er spraying. Considerable reduction in
toxicity of the residue is evident at the enﬁlet 7 days?
weathering, as the survivel mmong adults and grubs exposed to
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BABLE VIIX,

Percent survival of adults and grnbs of - E.vi&intiseﬁgﬁ”rctaza :
exposed %o brinjsl plants ot varving intervels after Spraying
with imidan 0.1% emnlaimn,

Adulte - Grube

Intervals - ‘ oo o
ggtgg?ﬂﬂ?fe Percent survival Dercent Survival
spraying. — - e

- 24 hours 48 hours 24 hours 48 hours
. 1 hour (56,7 20,0 46.T .. 20.0
Tdays . - 16,7 63,4 800 . 50.3
21 days . 100.0  100.0 . 100.0 - 100.0

~ the agxaye& 91&3%& are eaan ta be 63.4§ and 59,3%% raayagﬁtvaly.
”et&i losg of taxieity @f tha zeai&ae %0 the a&ults is aeen at
. the en& @f 14 aaya &n& ta the gzuba at the enﬁ @f 2% ﬁaya.

ELCLGY O S ue y,w,,utriﬁhiaa 4] brim al 1eaves ta
adults and grubs of E‘xigigﬁggwf,3fhgwa§a at different

intervals after srraving, .
Frperimental detalls,

Test inseectieide: Trithion was use&:aavﬂyiﬁlémuléian by -
' diluting 20% E.C. with wabter. Other
deteils as in Ixperiment He.7.



T I“i@ « 8

Graph showing percerntage survivel of adulte and

grubs of E.vigintioetopuictata observed at the

end of 24 and 48 hours of exposure to  brinjal
leaves at various intervals after spraying with

imidan 0,17 emulsion.

Graph showing pereentag@.Survival'af adults and

- grube ofig.viginmioetogygcta@a observed at the

end of 24 and 48 hours of sxposure to ‘hriﬂsal
leaves at variouws intervals after spraying with

navan 0.05% emulcion.
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Repuliss

pabie IX gives the resulis of the ewperiment which

are slso repreeented in Fig.?d

%ﬁ'@}:@?} Ig- &

Percent survi?al of a&ults aﬂﬁ grubs of B .Vigiﬁfiﬁﬁﬁﬁs&ﬁ%ﬁ&ta
expssed 4o prinjsl plents at varying 3ﬂt@fvalﬁ atoer spraying
1 with trithion ﬂeﬁﬁ e*ulﬁiﬁn,

Adults - Grubs
Intervels ‘ e i
ggﬁgigosume ' ?aregnzlﬁuxvival Percent gurviva;
s@ragﬁmg. : . _ —
o4 hours 48 hours 24 hours 48 houxs
1 hour © sp0 3.4 2500 B4
T days . 46.7 29.7 5344 22,3
14 days 7647 5344 700 56,7

21 gaye 90,0 TE.T 800 T6T

In genemal; the residues of trithion aggaar to be eanitoxic o
%ﬂﬁh sdulte and grubs. The iﬁitial %exiﬁity of the &ag@sit is
'seen to be vexy high with oniy 3.4 survivel of the insects in
2 hours of exposure tO the ﬁ@f@;@é 1eavea. The loes of toxni-
 @1%§ of the rosidue appenva o be gﬁﬁanal end 33@%. Thus at
the end of 7 Gays of spraying $he survival of the expopad
sdulis snd grube are only 20,7 and 22,35 wespectively. Y the

end of 14 days, the survivel of %he expooed iasects are
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élightly more than 50%, The residue sppears to remain still
 aetive at the end of 21 deys,eventhough to a considerably
reduced extent,with 76.7% eurvival of both adults end grube

in 48 hours of exposure,

Ixperinent Eb.1§;
Toxicity of the residues of 0.1% dipterex on briﬁéal_leavea
' gggg at different

to_the adults and grubs of E,

interveles after epplication,

Experinental detslls,

- Pest insecticide: Pipterex 0.1% was used as é@lution by
dissolving 80% S.P. in water.
Tate of etarting

¥ '
g oo Joee 1365
. the experiment:

Date of complebing A
. ‘ 24wt 1065

BIDCASAECTH

the experiment:

- Tenmperature dnxing“ Baximum: 88°F,

ITIGRIDLNIN

" the period: ﬁinimums 80°F.

Relative humidity o
: 9i=06%

Rl g b e B

during the perdod:

Other details as in Experiment Ho.1.
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Resul tg, |
| Results of the experiment are given in Table X and
represented in Fig.10. | S .

SABLE X.

ﬂercent survivel of edults and grubs of E.vi intioctopunciata
expesaﬁ to brinjal plente et varying inzervaga aiter apraying.
with dipterex 0.1@ aolutian. , -

. Adults . Grubs
Intervels -
of exposure ' : \ '
after - Percent. survival Percent survival
spraying. - _ , . |
| 24 hours 48 hours 24 hours 48 hours
vhour 33.4 54 467 26.7
7 days . T6.7 59.3 . 86,7  85.1
14 days 0.0 66,7 100.0  100.0
21 days 100,0  100.0 100.0 _ 100.0

The regidue of the insacticiﬂe appeaﬁg ta_be far more toxie
o the asdulse than to the grubé. in the case of the adults
when expnae& to 48 houxs on sprayed leaves 7 days, 14 days,
and 21 d&ys after spraying theze is 593, 66.7 and 100%
aurvival reppectively while in the case of gruha the sur-
vivala are 85.1, 100.0 and 100% reapeotively. Thus the
residues of dipterex remain toxic for a longer period to the

" gdults than %o the grubs. ‘ “



. Fig;;10 " Graph showing percentage survival of sdults and
| gruﬁé oflg;bigintioctogunctata observed at the
end of 24 and 48 hours of exposure to brinjal
ieavea:at various intervals after sprayihg with
dipterex 0.1% solution. |

Fig.9 Graph showing percentege survivsl of adults and
grubg Qf‘g.vigintioctppunetaté observed at the
end of 24 and 48 hours of exposure to brinjal
leaves at various intervals after Sptaying with

trithion 0.1% emulsion.
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éigigx_of the residues of 0.1% sevin on brinjal leaves to
z; adults and grubs of E.vigintioctogunctata at different

gﬁtcrvals after Bpr

/
/ﬁ Experizental details.
;*1Test insecticides Sev$n~ﬁéa applied as 0.1¢ suapensiqn

' by suabending 50% water wettsble
powder in water, '
Rest as in'Experimen? H0.10.

Raaulfa;

Results of the experinent are shown 1ﬁ Table XI
and Eig.11. ‘I% will be seen that the adulte are far more -
susc@ptibié“ﬁo the residues of sevin than the grubs. It is

 also seen that the survival of adults when exposed for 48

. heﬁrs on sprayed plents gt 1 hour, 7 days, 14 days and 21

. dayo after spraying are O, 0, 3.4 and 6.7¢ raspeetivély;

 while the similar survivals of grubs ave 6.7, 15, 36.7 and
46 .75 resgeetiﬁely. Thus the residue of sevih appears to
remein very highly toxic to the adulis even at the end of
21 daya after applicetion end moderetely toxic to the grubm
at the ond of the same period. |



. Experiment No.11,
Zoxicity of the residues of 0.1% sevin on brinjal leaves to
the adults end grubs of E.vigintioctagunctata at different

-intervals after sgrgxigg

- ﬁxnerimental details,

Test insecticide: Sevin was applied 28 0.1% suspension

| | | by auepending 50% water wettable
powder in water. '

‘Rest as in Experiment Yo.10.

' ﬁagulfsg | | |

- " Repults of the experiment sre shown in Table XI

‘and Pig.11. Tt will be geen that the adulte are far more

susceptible to the residues of sevin than the grubs. It is
: algo seen that the gurvival of adulta when expoged foxr 48
4 hoﬁra on eprayed plants at 1 hour, 7 days, 14 deys and 21

. daye after spraying ave Gp 05 3.4 and 6,74 respeetivély,

. while the similar survivals of grube are 6.7, 15. 36.7. and

46.7% respectively. Thus the residue of sevin appears to

renain very highly toxio to the adulis even at the end of
21 days after application and mederately toxic to the grubs

'at the end of the same period.
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IABLE XX,

Percent survival of adulis and grubs of B.vigintioctopunctata
exposod %o brinjsl plants at varying intervals after spraying
' with sevin 0.1 suspension.

Adulte Grubs

Intervals

of exposure _ o , :

aftoxr Percent suyvival Percent survival

gpraying. ‘ .

24 ﬁoﬁrs 48 héurs 24 hours iéﬂ hours

1 hour T 0.0 30.0 6.7
7 daye 0.0 0.0 50,0 . 15.0
14 deys 134 3.4 6304 36,7

21 days 20,0 6.7 7647 46,7 -




Pig. 11 Graph showing percentage survival of

adulte and gruds of ;@.vig}_.ntioatopumt@

observed at the end of 24 snd 48 hours

of ezposure to brianjal leaves at variaus‘
- Intexrvals after spraying with sev‘iﬁ 0.1%

sugpension.
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DISCESZION,

The éreseﬁt investigations were primerily dimed
at determining, the persistence of differvent inaécﬁieiﬁes
on brinjal leaves when the insecticldes were applied as
sprays. iIn general, stuﬁiea on problens of Peraisténce of
insecticidesJan crops are important from three different
view points. Firatly on crops like brinjal, parte of which
are consumed by human beings, the problem of persisiance of
insecticides has significance in relation to poisonous
hazards, Séconﬁly fxom the view point of insect eontrol, &
long persisting inseeﬁieiﬁé(is perhapé more advantageous
and 966namica1. AThirﬂly if the welfsre of the biological

fand natural enemy complex of the pest is the concern and

/ the desirability of maintalning a proper balence is felt, a
E_ﬁﬁn»pgrsistént insecticide alome has to be preferred. It was
with these considerations in view that ﬁhe»preeenﬁ stéﬂy was
undertaken.. Drinjal was taken as test ﬁlant and adults and
grubs of E.vigintioetopunctats were used as test insgecte,
-This particulsy ingeet was chogen as the test insect not
only because it is a convenient insect which can be eaaily
reared in the laboratory but also heeaﬁaeﬂth&s is a very

important pest of brinjel.

Tor these studies, the brinjsl plants raised in
flower pots were sprayed with the insecticidée'ané the test

insecte liberated on them st intervals of 1 hour, 7 days,
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.

14 days and 21 days after ineecticide applicetion, The mortae-
1ity observed after 24 and 48 hours of contiruoua exgosure to
the aprayed laavea was taken es a measure of reaidue left on

the leaves. Ayart from yielding 1nfoxmaﬁion on the fate of
| the toxicity of the residues of inaectzeides applied on brinjsl
leaves, these experiments zlso hgve indicatad the relative
toxicity of the different insecticides under atu&y to adulis
and grubs of H.vigintioctopunctata, when applied at their
standard doses. Altogether eleven insecticides wers tried,
each 2% a standard concentration and the results obtained are

diccumsed below.

Relative foxicity of different insecticides to adults and

&rubs of E.vigintioctogunetataé

_ In Pig. 14 and Table XIIT ig repreeantad the 1nit1a1
toxieity of the deposits of 11 insecticide emuleions on brinjal

leaves to the beetles snd their grubs, The bars show the mor-
tality of the insects caused by the differcnt insecticide pre-
parations observed after 48 hours of continuous exposure on
the brinjsl 1eaveal1 hour after application of the 1naecti¢idea.
Tt will be seen that parathion 0,025% and sevin 0.1% are the
most highly toxic to the adults showing cent percent mortality.
Dipterex 0.1%, trithian’0.1% dimecron 0.03%, and nuvan 0,054
come next in position, giving over 95# mortality and axe
equitoxic among thémselvéé. Ehléthiqn‘ﬁ.d% slso comes upto
this stendard giving about 94¢ mortality. Endrin 0.025% ranks
next giving 90% mortality, while DD?. 0.2¢, imidan 0.1% snd




 gAmnE xz:%:’

. Consolideted statement shcwing the 9eraentage mortality of

~ adults and grubs of E.vigintioctopunctata when exposed fbr

48 h&uxs to brinjel plants 1 hour arter spraying with
eleven ﬁiffereﬁi insecticides. o

. ’»Xﬁaecﬁieiégé.' o . Adults.  Gruvs,
1. DDE. 0,28 emuleion | | &5.3' . 96.6
2, DHC. 0.2% emuleion - 63.7 6.6
3. Endrin 0.025% emulsion . 90.0 82,3
4. Parathion 0.025¢ emulsion 100.0 96.6
5. Ualathion 0.1% enuleion’ 967 93.3
6. Dimecron 0.03% sclution 96,6 0.0
7. Nuvan 0.05% emulsion 96,6 85.3
8. Imidan 0.1% emulsion £80.0 ° 80.0

9. Trithion 0.1% emulsion 96.6 96,6
10.. Qiyteréx'ﬁ.iﬁrsalutien-- ~ 96,0 75.3

11.  Sevin 0.7 suspension 100.0 96,3
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BHG 0.2% give legser moxtélitiea. BliCs 0.24 is the least
tb%ic producing only 64¢% kil) in the =dult beetles. Thus

it will be seen that except Py imidan and BHC which appear
ralatively less toxie to the beetles, all the rest of the
insectioides are quite effieient in k41ling the sdulte.

It may be pointed out in this connection, that
under field conditions apxaya_éf contact inné¢tieiées applied
to control E.vigintiaetonuaeﬁaté will exert their section
in three ways, namely, (1) direct contact effect of the ,
insecticide particles falling on the ingect body
{2) reeidual eonxaot action of that factor which is picked
_uph%ne ineect from the deposit (3) stomach notion of insecti-
. ¢1des when the depesit oxr the reaidue is tsken within the
stomach of the 1nsect together with the leaf tiasna on which
it feeda. In the preeent studies only two of the abqve
actions are involved, which sre the second and third mentioned
sbove. So under field conditions, mortelities obtained mey
be mdta‘fh&n vhat are obgexrved in the 1abaratory studiea,
Thus, even ID?, imidan énd BHC which appeny legs toxie in
the present ptudies alsa may prove highly efféetive in killing
the beetlé when applied in the field.

In the case of grubs, the order of initial toxi-
eity of the different insecticide formulations under test is

geen to be different from what is seen in the case of sdulte.
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Thue PDT 0.2¢, parathion ﬁ.oﬁﬁVané trithion 0.1% anpear %o be
the nont nighly toxie to the grnba, they thenwolves being
equitoxic. Sevin 0.1% and malathion 0.4 ave themmelves
aquitoxic and awe glightly leﬁs toxie then the former three
igaceﬁieides. Endrin 0.025% and nuvas 9.05% are nuch less
toxie then sevin and malathion and ave betwsen thepaelves
equally toxic to the gruha. Raxt in the ﬁgaéenaiﬂgfaequanee
are Inidan 0.1% and dimecron 0.0%¢. %he$ gre £allawé& by
BHC 0.2¢ and dipterex 0.1%. @eneiéexing the avérall.pieture
- of the toxicity of the Aifferant ingecticides 6 the gruba;é
1% is thus oboerved thut all the iusectiolde formulations
excepting ﬁﬁﬁ anéd dipterex give mortslities of 80% and above.

Relative auaaﬁﬂSibilijy of edults mnd gtuba at
] ietata to the ﬂiﬁf&rant 1nneati¢idea.

~ Veriations ocour in the relative suseeptibility of
tha aﬁul%a and grubs of %.virinﬁieozeaunet_ta to the aifferent
insecticides wnder test as ia seen from Table XIT7.  Thus, the
adults have bean faunﬂ to be relatively more aaaeeptibla tnea
the grubs teo endrin 0.025¢, parasthion 9.925%, ralathion ©,1%,
dimecron 0.03%, nuvan 0.05%, diptarex 0.1% and sevin 0.1%,
On the other hand the graba have besn found to be more suscepti-
biec than the aﬁulﬁa, to the inaac%iciﬂea, DDT.4 and BHC, .
Hoth the adults mnﬁ grubs show aqual auscaptibility to imidan
ﬁ.?% mnﬁ txdithion G.1¢%
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- Tige. 12 and 13 and fable XIT i1lustrate the toxi-
eity of the residues of the ﬂiffﬂr&nﬁ inaec%iaiﬂes-te the
adults and grubs of ﬁ.

i ftiaeﬁémunetaﬁg at varicus intor-
 vals afier *heir apylicatign. These figures show the aur-
vival of the insects. The toxieity of the reaiﬁues of ﬁiffﬁ*
rent 1n$ecticides aﬁpear to be &1fferant in the aﬁulta and
gruba. Thus in the aase of adults, the toxicity of chg

. residues af BHC 0.2, malathion @.1% and nuvan 0.6%% is

completely lost at the end of 7 days., In the oaae of‘gruba

- on the sther hand thedr resiéual effect 1o lost in 14 Gays.
‘Eesiduas of BHC and uelathion eautinue to 2emain toxie 4o
aame extent 7 days after their apylia&tian, while the toxi-
eity of the residues af nuven 0.05% ig cemyletely'lcst within
that peried., %he gaaiéuoa gf ﬂiﬁeeren 0.03% s parathian
0.025%, and imidan 0,12 beeeme completely ineffaetive to
adults by the end af 14 daye, while in the case of the grubs,
'residues of imidan eentiﬁues to be toxic aven et the end af
14 deys and ite vesidusl effect is eamylately lost et the
end of 21 days. Residusl effect of dipterex e;fﬁ to the
adulbs survives upto 14 days and 1a”ﬁ9ﬁaily lost by the end
of 21 days. %o the grubs, hnwever the residues of &i@ﬁerex
becomne comple’fsely ineffective ’&33 14 daym.

The course of the residual taxicity @f enérin
0. 625% is mors or laas similar for siulis ﬁnd grubs, its



TABIE XTI

Consolidated statement showing the percentage survival of adults and grube 5f,§.vigintioetgguﬂctata
exposed to dbrinjal plents, sprayed with various insecticiden, for 48 hours ot —
varying intervals after spraying.

 Adulte | Grubs
Insecticides R ‘ S e . |
- Thour 7 deys 14 days 21 days 1 hour - 7 days 14 days. 21 days

1. DD2. 0.2% 15,0 29.6 51.6 88,9 3 el 18.6 33,4 80.0
2. BHC. C.28 . %6.7 100.,0 100.0 100.0 23.4  B1.6 ' 108.0 - 100.0
3. Endrin | 10.0 36,7  86.7  100.0 17.7 50.0 93.4 100.0

0.025% emulaion | . T _
5. Malathion O.1% 3.7  100.0  100.0  100.0 6.7 777 100.0 T 100.0
7. Buvan 0.05% 3.4 100.0  100.0  100.0 16.7 100,0 100.0 - 100.0
8. Imidan 0.1% ' 2@.6“. 63.4 160.0 100.0 20.0 5543 83.4 100 .0
9. Trithion 0,13 3.4 29.7 53.4 76.7 3.4 22.3 56«7 . 76,7
10. Dipterex 0.1% el 593 66,7 100.0 . 26.7 . 85.1 S 100.0 100.0

11, Sevin 0.1% 0.0 0.0 3.4 6.7 6.7  15.0 - 36,7 26,7

vS
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Gravh showing percentage survival of adults

of B.vigintioctopuneteta observed at the end
of 48 hours of exposure to brinjal leaves at
various intervals after spraying with diffe-

rent insectlcide preprations.
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Gruph shovWing perceninge survival of grubs

of Ze.vigintioctopunciata observed at the

end of 48 hours of exposure o brinjal
leaves at various intervale efter spraye-

ing with different insectlcide preparations,

2%
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~toﬂ¢ity being complebely lost by the -end of 21 days.

DT 0.2% trithion 0.1% end sevin 0.1% show. maximun vesidual
toxieity to both adultis and grubs, thair regidnog remaining
aetively toxic to the inseeta even after 21 days after their
application. %evin_aﬁpeaxﬁ tg-ahswaremarkanlyaﬁdgh residusl
action to the &dﬁlﬁsg theke being only 6.7¢ eurvival of the
adﬂlts whan expeseﬁ to the apﬁayed leaves 21 ﬁays after the
agpliaatien.. Againat adulis P 6.@% ana trithion C:.‘Wr show
naarly'eqngi maai&galvtagiaxty whign of course is considera-
bly lens than‘thax shownby sovin, o grubs, on the.ather ,
hand r@si&uaz aotion showm by sevin is far lesg than that

' shown ta aﬁu&ta anﬁ ie naamly e@nal to %hat of DOE,

. Overall fmdigg 8. f

‘ Frnm the discussion af the regul%5 given above it
is elear thet all the insecticides unﬁer teat excepting
prok&bly BHO axe qaite effec%zve in cnntrmlling ﬁ.vigintiuﬁtaa
| P _cta&g on brinjal, by killingrtheir~adﬁ1ts, gzubs ar.both,
A comparison oflﬁher:aer @iirezativeﬂtézici%y of verious ihp
secticides %o §;+1gggﬁiaétaﬁuﬂntatg obaerved by various.

workers ie given belawzé 3

L



order of relstive toxicity of c“zif_femn’h"“inaectie-ides to B.yvigintioctopunctata observed by various

grubs in -
Petri dishes..

DNT o> Helgthion > BHC »
Pieldrin > Endrin > Toxaphne -

workers.
T51. Adult  Method of Order of relative toxicity.  Basis of Reference.
To. or’ application. ' ) comparison.
' grub, - -
B 2 3 4 . 5 6
e . Grub Am:slied on grubs Indrin > “’alai;hian 7 ,‘ _ ?m&ﬁdgwﬁ Senguptu .md
' ©  on plants. ' Do > BHO. : - doges. @anda {1958)
‘2. Grub  Applled as spray  Parathion > Imarin > © Stendard ghi'and
| ~on plant, #alethion > Toxaphne. - BHC  doses,. gatpathy (1960)

5. Grub 'mrec'& spray on Porathion > Diaginon > . LD 50 ghi, Sengupta
S . grubs in Petri = Melathion - m&rin 7 ' and Satpathy {1960)
dishes Phosdrin - p'p'DDEs » R
: Pieldrin > Tindsne > '

Aldrin > Chlordane.
‘4.  Adult Applied &s spray  DIZ_ > Tndrin > Tindene >  Standard srinivasen and
) . - on plant., pieldrin. - dogesr Horsyana Swami 1261)
5 grub Iirect spray on Sevin > DPI. LD 80 - Jotwani,Sarup and
' grubg in : . ‘ . Pradhen (1962)
"Petrl dishes. ' _
G Adult Direct spray on parathion > Fhosfrin > Sevin>LD 50 Jotwani , Sarup and

Pradnan {1962)

96



1 2 3 ; 4 5 6
. i
7.  Adult Applied e sprey Sevin ﬁetasyatax 7 Standard - Teels Dovid (1963)
, on plenk, Fratin . dopesn
8. ' Adult TExposed to sprayed Parathlon=%evin > ~ Stendard .Present
’ ‘ plants Dipterex=Trithion=dinecron= doses investigation.
Huven > W¥alathion > Endrin- ‘ .
 DD? > Imidan » BHC.
9, - Grub  Fxposed %o DDP=Parathion > Trithion > Standard Present
- Sevine¥alathion > Endrine= doses. investigation.

sprayed planis

Ruven > Imidan=Dimecron >

. BHC > Dipteref.

18



Pige 14

Bar diagram showing the'moxtality of adults
and grubs of B.yigintioctopunchata in 48

hours when exposed o the initial deposit

of different insecticides on brinjal leaves.
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The contents of the table shows that theve exists
conoiderable variastion in the order of relative toxieity of
the ineecticlides observed 2&3 verious workers. It im not
ponsidle to give a aatiefaeﬁaz*y explanation for these oppe
zent vmmmna en the conditions at which ”mem expori-
mente wers conducted, ss well ss the modes of appilcation and
the oriteric of mﬁawmmﬁm wem%e different in the Mfﬁ‘ﬁrﬁnﬁ
experiments, However, certain obseyvations have a}zm a8 good
amount of consistonoy. %hus, the fact %&a‘#vtﬁs adults and
grubs %iaw varying a&ewﬁ%&lﬁ%ﬁ to éiﬁ’fgzem: m_ﬁaa%icwea'
is o congtant feature in all the experiments. It 1 aloo seen
that the insecticidos like parathion, malathion and sevin
appear consintently ﬁéttex'ﬁhaﬁ othey inéaeticiéés inj&iiling
both the edults &né#he grubs. Among the other comnon msaaﬁ— '
ciden DDT. and emix'm oceuny varying pooitions in the arc!er of
relative tmﬁity in the different experiments, BHC. appears
to be one incecticide which is conpistent in ohowing the
lenat effect, "émng the newar mmmiei@kﬂ vhich were tried
fox the firat time in the pr@sézré inveatigation trithion,
dimecron, and nuvan have i::mw& thenselvens very affective in
: em’;tr@llmg ﬂia ‘%‘ae@ﬁaa and their grube. . B

The grasen% studies appeny %o be the fivst of ita
kind :m which an effort is made to understend the fate of
resldues of various insecticides on brinjal plants, It is
meen that insccticides 1ike FEC, nuven, dimeoron snd mia:thiaa-
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have the least reaidual action on the inaect. Amang these,
BHC. has been ‘eeen o ba not as effective in killing the
inaaets as othere. So malathion, dimeeron or nuvan appear‘
to be ldesl incecticides for the immediate contxol of the
- insect and for the mayimum preservation of their natural B
enenies like Chrysocharis sp. (Eu;oPhiéae) which is a very
 common parasite on tﬁe.gruga. On the other hand inSecti- |
cides 1iké sevin; DPT and trithian havg been seen 4o have
the maximum"reeidual éction which in the case of sevin ia
remarkably high Ho the aﬁulté. 8o during meascons which
are adverse for the natural gnemies,'highly residual
insecticides can be advantageously used for keeping‘dowﬁ

the pest population for prolonged peﬁiods.
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, ﬁelative taxieity ef x:eai&ués ef 11 ma&am
ﬁynthets.e insecticides & ymyed on brinjsl leaves, to the |
adults and grubs of @naem vigintiacteguncﬁata nas

baen aaeextamea.

o ﬁelative. taxmﬁ;y of diifemnt inaeaticiﬁea
to the gx‘ubs of Bmxgm‘hwﬁogxgnctata as indica#;ed by the
mcrtaﬁi;s af.‘ ‘the grubs when ‘exposed tcx the z.naec%iei&e.
dopoott 1 hour atter spplicstion of the inaee'!:icme, 1
" sn the ozders- TDT (0.2%)=Parathion (0.0257) > o
grithion (0.1%) > Sevin {0. 135)&*%&&1&‘5115.@!& (9.1‘@ Yy v
Endrin éO.GZSﬁ)wﬁwm (0.05%) > Iniden {0. 1?«%}==Bimasmn
'.(6.03@) > BHC (0.2 - Eip‘%s@rax (@.‘3‘53}.

she wletive toxleity 6f the @ifferent insecti-
‘eidma %0 a&u&.‘bs is in the order:- ?&zw‘mim {0.025%)=
Sevin (6.1?&) 5> Dipterex {G.W” J=Prithion (G 1% )=Dimecron
(G.O?m)wﬁuvm {0.05%) > Eﬂala thion (6.1 £) > FEndrin {G.025%)
v DY (9.2%) v Imidan (0.1%) > O (a.a;xs). g

4 The adults of ﬁ.vigiﬁﬁoctqmmetata are more
pusceptible then the grubs %o endrin, pmthion, malathion,
aimecron, nUvan, ﬁigtﬁ:éex a.na aevin at the ﬁ;eﬁcentr‘a‘hions
under triel. The grubs are more susceptible thsn the adulte
to DT, and BHC. Both adults and grubs are equally suscepti-
ble to imiden and trithion. "
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v@he orders of ﬁélative ?eaiduai 't;exiei.’sy of the
&ﬁ:erem: :S.nmatwiaas to the &ﬁﬁltﬁ and grubs oi §3.'vigm-
-*tioemgumtam 1 week, 2 weeks end 3 weeks after spplica-

tion are asg imiicateé helaw:« :

‘Gne week afta:c applica%iom-—

Gm’o: S ﬁevin > 33‘33% 7 "ifri‘i:hian 7 mm‘@mm > mﬁrm p
| | Tniden 7 Halathion > Dimeeron > BHEC > Dipterex >

' . E‘E&V&ﬁo

JAdults Sﬁev*m b ‘m‘? > mrithion Ve E‘Jmmn e i&ig;‘bei’éx&
?amthitm > Imi&an > pimecron > Muvan=Imidans

Two weeks &fter ‘applicationi-
(%mb: PEP v Sevin > Trithion > Emic’iam > Endrin 7

z’amthienzmlai;mma}iuvan» mme cransmp'berexs BHG.

Adult LI ;;%'min » DPT > Txithion - Dipterex > Endrin >

ﬁ’ar&z‘mi onstiel athion=Direcron=Inidan= Kuvan=BHC.

"Bhrae me}:s after applmatiam- |
grubs Sevin > ri‘bhim > DI > Bﬁﬁamdrinz?arathiona

:-?si%laﬁhianzﬁimaemnmzmvanjaimiaammptza::ex.

Adults Sevin > Trithion > DDT > Endrin=BHC=Pavathion=

2101 sthion=Dinmecron=Nuvan=Inidan=Dipterex.
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The following ﬁanéiuaians_have~baeﬁ wades -

(f) éll the insegﬁiaiﬁea under test except-
1ng Bﬁﬁ 2re- highly eff&ctive in killing aduits and gruhs

of B.v;gintiaetapnneﬁaﬁa.

(2) Bﬁe. ‘nuvan, dimeeron anﬁ oalathion have .
the leaﬂt resiﬁual toxicity and ‘hence these can be used
when no resiﬁue@ are desired en the ylants ie. during the

perieﬂ when the parasites ﬁf the ﬂest are in abun&&nca.i

(3) BT, trithion and sevin heve the meximum
residual effaeﬁ‘and theme osn be used when long stsndling
peraistence ls required le. when the population of the

~perasite is low and the pest is incressing.
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PLATE I, Spraying apnardatus,

E N frezunee pup.,.
B, aAtomiser with bottle containing

the spray fiuid,






PLATE II. Pots with brinjal plants and four
supports cach for supporting the

cloth bag,

PLATE I11. Pots showing +the cloth bag enclosing

the brinjal plants,



S
e A

PLATE.III.




PLATE IV,

PLATE V.

Brinjal planis sprayed with sevin 0.1% and
exposed to Teeding by 10 adults arnd 10 grubs
each on four occasions (at an intervels of

1 hour, 7 days, 14 dzyg and 21 deys after
liveration).

Brinjal plant unegprayed and exposed to feed-
ing by 10 adulis and 10 gruds each on four
ocecasions (st en intervals of 1 hour, 7 days

14 daye end 21 daye after liberation).
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