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i _ •' ^Ki© pr^iators a, great ifol© lia, th© natwal •

, ©f aphi^s# Mmg aplii^iwi'oiis i>i»0dat©rs '

, ooeeiaeiltSs aM syrphids are more iaijarfcaiit than tlio

^ a?est, they b©iag hlglily efficient and hm&w pTe&atoTs»
l?herQ is vesy little .iafopuation on the food •reqiilr©fBents

/ • • ', of these apliiil's^oroas- pr@«lat©3?s ani feow potential they

aTB 'in destfoyiag' the ap&lis* Som© qasual obserratl^ms

are '̂how©\»e3?5 availabis on tlx© predating espaeities of

ghilojaonQS .e-^^aaoiilata^ Bagal ma

Ifreten,^ 1345):^ goeoiaeXXa s©ptiMptmotata himxi (Bagal

. :aad ti^eMn 1945)« 'Se^nt^s Ifctls (lafroy, 1909),;

CSapur, 194S)| 2?ab3?

.(Ba®, 1964)9 ^ CKaptii?:, 194S),. ' ' "

.;; • • CKapui?! im2)^ B0_aoliE:- eaMiimlis,-
:('S^feOTaiaiiissi;! ayrphia lar^m (D^02?as,|'1940)^ aM

B.oMella:Pis:. Fahr COuptay 1953y Lai ani^

Wmt 2fiias^ 19S0| Sita R^aa, 1966)» " JHer© ij3

^•. • ' • ' pfaJitically' no Im^wiedgo of the food af^qBireiaeiits of ^ ,

:i tM pre^tors- md how th@y me. a^l© t© su^ii;© mnsSer

llsait©^ QT S'«5it3?i0tea supply of food*
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I&io^ledge of the routin© capaeity of the
different predators in destrojriag tlie noxiotis pests and
on tiseir food vem^TmentB will help In selecting out
tho mom efficient oneg aid making use sf tiiea for applied
Blolsgioal 0onti?0l.^ lieaoe tl^e present inirestigations iteve
taken up a vlmi to study the feeding potea^^tial of
soa® •ooa'aoa apliidivoFous ooeoliiQlXias and a SFi^Hid and

the feeding, requiremeat of Ssmsstisia*'

I

A mwlm of literatur©- on the' la^iaa

©ntoaophasous Q©OGtoliids and syrpiiids Is $1sq proseatefi^
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RE?IEW OB^ LITERAfUHB

CoGcineliids are the most iaportant ^ong the
eatoiaopliagoug predators in india^. ThQ role these play
ia the natural control of such pests as aphids, mealy
bugs and sealos is very significant, Syrphid maggots
also have been fomid to be poteatial enemies of aphids.
fhe following is a review of literature on the predaceous
Goeeinellids and syrphids inladia*

Linn*

hQtToy (1909) recorded this speeies as

distributed throughout India. The larvae were found to
feed on tho vrheat-iaphid, lfe.,arc>siT?,hu^- ^rai^aMuB^ •Mw. and
the mustard aphld^ Ar^his brassioa© Llm* Husain and

Hath (1927) found that C. s.©Bt^aB^ct.ata fed on the citrus
Psylla, Eahaaa and lath (1940) aoted it as feedis^ig on
the eggs of SSEmtoa* Singh (1942) recorded

its occurroace ia Kuaaim Hills feeding on Mmm*
Bagal and frehaa (1945) reported the occurrenoe of

in Bombay and found it feeding on the

young nymphs of Feregri^na maidi,s« The laasimum number' of

aphids consulted by individual larva© and pairs of adults

of -g#septeapunctata are 420 and 2S574 ^rith an average of



tm*2Q mdeT eoatrolled oonditlous* MX md Sing (1945)
also aoljicefi it in the Kumm Hills feoSing on all stages

He msem&d that It souM survive

x-7ithout food for about a noutli md that 16-SO generations
coiiM oseuE' la the fi^ld-in one year ia the ease of

S*SS8^S83SBifcsS^*' (1964) noted 9 v&i^lug grades of
G010U3? patterns in the afiults of .SsmSssmBSMa* It was
foimd -that eoalescimg of the spots in the beetle %jas by

the gradual spreading of the black pigaented ayeas along

esrtain well defined lines# Siag aad layyai? (1931) fomd

that each ovai^ of coasistefi of 76^96

oifarioleg». fhe-feiaaleg laifi the first batch of ©ggs

noi^QQlly between 10-^1? days aftei? esiei'genee and the number

of- eggs laid was variable ia different females*

aemaeulata Fah^.

.ftacoMing to L©fj?oy (1909) .a^gexBiaeiilata was the

ooaiiiQaest eooqinellii in- the plains and besides tha cotton

it fei on Aah3,a siim,

.4*S!telS 15ie siaall spinose law^ hatching froai,
the egg of started feeding on the aphids' and

3?e<iuired ahout 800 aphiSs a day and liued thiis for 1^13 days#

The eggs vqtq deposited ob the las-ves of the aottoa plant

aacsng oT ne&T aphiS eoloales* In captivity about 90 eggs



wem ialfi* Egg period was S and pupal pei'iod 4-6 d&js*

Subraaaaiasi (19^) report9d this speoiGS as most widely

fiistribti>t©5i species in India and they were oftsa briglitly

coiotired aad wefe remarkable for the ^de range of eoXov^

variations which they (52£liibit©d<», Hussain and lath (1929)

recorded Oltms psylla Biap^oylm eitri as om of its hosts.

According to Kapur C194D) it fed on various stages of

Ml^Q•de.ll3J.s.i> M.j a se^iGiia pest of sugaTOaae in

Ofissa,: Ealman and lath (1940) acted that th© ©oeelnellid

coBtrolled the Imriiaa 'stigai'eaie leaf hopper, 'Pv^rllM

a0PBtigil3,a^ HoSa^al (1341) obseiTOd that it clid not

copulate mless it was fiiliy fed». Priathi (194S) reported

the oeaurmncB of a species of getms.tieh-tis as parasitic on

the larvae ensS pupa® of ,G,>sex^acalata> Bagal and Trehas (1945)

found that 'th©, adults of 0»s.e^a,c;iiata, fe€ <m the yoimg

nyniphs of ra^i,aig;. on sorghm* fhe m&ssimm nmber

.of sphids consmmed by iMiiridwal larwa0 md pairs of adults

303 md. 16,321 with an averag© ©f

60per day,, SnbramaniaQ (1950) recorded Hosaalotyliis

(PaLnas)-as a parasite on the gmhs &f

C.gQ:5gaa.eiilata in Bangalore*, lakshpal (19S1) observed that

the elytfal spots developed gradually after ^ hours of

'eaergenee and timt the full eompliiaeat of colouration

(SevelopcS In ten hours# Putturudriah and Gliama basai?aima(195S)
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ilot&d sp«| asd aii tmde:feeraiii©d
brae^id parasite attaeMng tM grtibs of

¥ "•! M^llll^llip A

Bav-id (1964) noted tliat «|a.U0^d' coasMerablfe
reductiott in the- adptilation of the mgrnamm apliMs.,. mm
and mmaln iX9m) oUomM that it enjoyei a comti^ wide
distribution .aM was well .established as an apMtoorotis
predator ©sp©Qially_ on groandaut aphids, -i They .also foima.
that there ms- ito iiost for it to m upoa'eamiifeaXistic
activity occuredj afluits aad'grabs.'feeding'Ofi eggs asd
pmpae of their owa species*

sppj,

2.©froF (1909) jioUqM mOs^
throughout the plains.. He obs©r'?©a that'it required 75
aphids Saily 'for it.s fooa anfi li^^d for 7^10 days* . fho '
larva was elothed 'with ^hite wa^ processes., th© ptipa •
reiaained in the' east larval skin aid tm pupal p©ri.ofi
lasted for a m@K Ajyar. <192S). recorded tiiafe the adult
beetles fed on th© ©ggs of niia .mealy seal'®,

^g^ijl^Grieen, Cigar shaped x^iite eggs laid
by the female singly oa the body'©f the female sealos* fh©
hatching' grab found its- way to 'th® egg sac of'tho scale, •
?Jurroifaa into it and fed on th© 'eggs isisida* Kapur (1940)
reported that .gs^^QIIS, iHlMte. tas« ana_..S.*graailttH (Motseli.)
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preyei upon various stages of Atoii^Qlobiia baybclmeig Jfesl^,,

^ &03?lous pest of gugar.eane ia Orlssa,. Agaia ICap^ CI942)

reeofdei. that tliey eosimonXy foimi ia the Pimjab aafi

Delhi aiicl i^©r© irsxy ac?ti-v© pi'edators om aphlis aM scales ♦-

A^llE Kalt« Glov, 4*1BMIS

Fons#j> mA BQ,g;3lqa€^, (Suls) wer© coastaiaed'

the adults m& grabs of. iuls#

UotsQh*: !?lie adtilts, tfsipe .also fotmd to- f@©d cm AonidiQj.la

C^festeU) sad 4*€>giQat,alia (iewstead) in DelM:,

A gmb eonstjaea from 8«^1.4 aphids or apsplis la a day and

fmm 12*^l8 ^paphs •^qtq Qon&maod a tj^setle in a 3ay.» file

eggs.' mm laid only m plaats infesteii xilth Mhls lato?imi;^

wsimlly ia teteties of 4 eggS| in eoneealed places suoli as

nuS©!* tlie 0ast gkiiis of aphids*.* flie feiaal© haa a fai3?iy

long OYipoBltom Pupal period was 4.^8 to 7*4 days# Tlia

adults lived fov 25*>50 aays and tliey did mot osshifeit

Qmmi'balisa* Bavid (1964) noted that Sem^i^s, spp* catiso<3

eonslderabl© redjietioji oa tlie population of tho sug^mmB

apliids,

Jjefroy (1909) reported tliat Ganigrit^.3 fed, mi

ktoaTAni hlrm*: as ¥ell as on sweral soale lEsests like

MtemleeaMua* Hteaia and Math il92B} fotma that it fed
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on various stages of a serious pest

of stigar^ane# ifepm' (1940) recorded gAiiigrittis as OOTiaaly

oecurlBg Uk Orlsea* (1954) found timt botli adults and

n^phs of g*jgtotoa ^ed on the scalesI cm© grub eonsualng

nearJy 8, individuals in a day* Jnsid® the rearing cages
the inseot lived for ten days cmly without foodj and 20 days
with sugar solutions# 4cain he noted (Sao^ 19S9) the beetles
assembled in eonsiderabl© nuabers' .on the under surfaoo of

banyan tree leaves for aestivation^ each tree containing
aore than 1000 individuals* Trials shwod that they could

be used for biologieal control# Bavid (19^) observed that

it play©d ^ important rolo •in the r^duotion of tho^ 'sugarcane
aphids# Khan ^d Ht^ain (19@S) found that S*lllSSSilys. on^oyed
country •» ;«ide distribution feeding on th© groundnut aphlds*

IiOfTGy Cl§09) reported that SSteSMS ciMaon
in the plaimj feeding on th© cotton aphidS| eottbn sie^y

bugs and probably other sucking insects* 15ie larva was

reared on insolitus 6r^ it at© tho aealy bugs

in all stages and pupated among thoa* and Nath (1929)

found it feeding on the citrus p^lla Diaphagina citri,

Kapur (1940) obseivod that it ifas fairly eossaon throughout
th© year exempt during th© extreEjos of cliaatOt It occured

all over India, He also fouM (Kapur^ 1942) that a groan up
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grub eonsiaaed i0~15 aplilds or aea3.y Bugs in a day# Ae

adult eonsumei about 16->S0 n^piis of, the apJjid or- moaly bug •

in a Aceo^iiiig to Iiiia the iiode of fee^iiag of the gxiib

¥aa reisarkaMe. It fed Bjr a proeess of alternate sucking

alii regui^gitation of the soft body coateats of the prey*

Bggs wef© laid in clusters of 4^S3 in eoncealei places*

"Ineubation pepioi '.fas 4'p'2 days* xhe2?e were 4 ins tars* Jtie

lawa© Qoag.jfegat^d foi? pupation# -Pupal ^e-riod 4-5 days,

6-S generations t>?©r©, ooiapleted in- an yea^» Tiw grubs and

âdultjs e:diiMted eannibalisa rarely*. It could bo utilised

In the field of biological coatr©l» temad (1942) found

that the introduetloa of the Coeeinellid» Btgntnpalis for ths

control of encouraging results^ Rao (1942)

ofose.inr©d that ^as a predator of the nyiaphs- of

a nsi?? p©st of sugaro^e in India

but that it. afforded little eontrol.# Hussaia and Kbm (194S)

reported that .S#siitti^alig fed gfegas^iously on eggs and

lar'^a© of irarious Aleurodlds* la 1965- they r&e&rded it as

an isipei^ant predatoa? of groundnut aphid,

Adoiiia 'iraffi^^ata (-Goae)

Ka-pur- (1940) s-epDSf-ted ..iVy,a,Ele..£ata..,-i'3?«5a the Punjab

and Delhi, Again hs Clapuf's 1942) that Mo^la

fed on Sulse on s'addlsh,- isMs.

(iCdoh^-),.^
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timMT ot'mHim eonsaaea ^•

thB adai^t was wsiy, t^'a-jpiable# Oft® the feaaies oosstsmed

laor© the maJ.©© mS. th© atiaiiea? tra2?l0d fr<»i SS t© 7B

r^raphs p©i» dasr# Ihea s©ie@s mm ©quslly repi^eseiitefi tli© •

averag© daiae to 4S nji^ph^ a ^y* 12i© total rsEBatJei* of

apipte, Qoasuiaea W a singl©-.beetle 'toiag-t!ie'lS.f© tlm©.

csme- to 1B60 for aal^ .aa^ l-SSO i&r a f-staale*- ife €>bg@3Pir'ed

that tlie moiSe ®f of the afliiits and .g2?ute %fm

fh€ immte soft coateats of the, ptoy ''^s eatea aafi h®mi%f

ohitiiiise.a parts xmm left IHi© #gg© w@r© laM

oa the siiff^ee of the i^a^^ss.. 15ie a^^yage lojagevlty

of the ad^ts wibh tsm^.tPatupGii.

.rntlo was 0 m0MB to- 4 tBrntm* geserstions mm

Sjassea eaoli srea-r.*, , fij©y e©^ild liire vg%hm% .mueli aetivitsr for

omw 2 months 0v©m if no apMfe -wBrn provMeS*. tim la3?tra©

•and adiilts emiiMted caRnlbaXisa •in %h& 6ag©s*
\

MaMa ^pp*-

laptt^ (1949) ree'Ojpaed that Badfllia •mfficollis. .

ISSSISk, I;» !♦■ IgQWq,
myelaasi* Stib^amaiast. C19S9) aot©<S a parasit©^ ,SE9iBS5Sl28S»

iMSMi gj^lJS predatlag- Oil tii© fluted scal^i '

issm. jWtel ^sported .I^aaaitoM^f •H*a^Mll8.^
Steelismlsk itom %sor© stat© and B*e.ai;g.l!mll3,
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and B^ainiiaa froa Madras*- Ho further

(SubraJaaniaaii 19&S) found that "the larvao of R.emvdjnn1-t!=i

destroyed the eggs of He reoogjsised that

S00-2S0 eggs wem oonsumsd by a Ieto#

Besides the aora ispoi'tant cocoiaeilid predators.

a©ntioa©d abotre- several oth©i* speeies^ were redoi-ded in India

by vario^ authors. For oxmple LBfm^ (WOB) s«©corded

%ls# 9 as a predator of Monophiebija gp^, and

$' as feeding on the &astor mealy

sp#. Subramaniam (192S) reaorded Stm-ip, aQlftT^afia
mis»^ as a predator of .GQDtQse^.-^ oatQit^ug Dist^j Kapur (1940)
fouad that the adults of. lar^a© of g,aele>phdra Qoto3igH?^tj% Muls-.,
U*Mttls.#, and sp» preyed upon irarlous stages

ba,2^,q^Q^£sis^:• Maa'ka a serious post of sugBTQone

in Orissa# Feona^ (1940) mentioned about th© iatrodaotion of

the Coociaellids, gr^.tjoa^at^^, nodicQps Marsh*.,

S*SMJ.Maa Sie.» g*sisd»mss.: Groteh.., Pe^t,il^q._ eg.en^, Mulg^ '
and 423£3> Jfersh# $ from frimad against th© eoconut

seale^ •d®8,t.ri2etor, Sign, 5 Puttarudrlah and'

Ghanna basavanna (1962) found a ubx^ ooccinellidj

I'huBib^ feeding on a colony of the aphid Oregsia

ilgjatei^iala ^^akahashls on bamboo bush in Bangalor®, ' Both

adults and larvae fed on the aphids,* /pother sliailar
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large ladj? bird beetle Ani^soleg^ia. .^ilafcata. was

noted along Mtli it but ia lesaei? rimabersi. B©th tliose

species were fotmd to breed smeoGSsfally in the labomtor^

on a la3?g©f aurabef' of speeles of aphids infesting a

Tarietsr of plaats such as groundnut^ eottoa, cwpsa.j pea,

rose, ^aclcj brinjal, eabbagej 2*ad(31shj Biusta3?dj and other

vegetable and orsharS crops* ©ley further (Putteraaraiali

ar^ Ghanria basavama 1953) gave a list'of beneficial

coeeinelliSs' oeeurlng ia Mysore# fhese coccia©lli6s were

smSla ©imberg® Fabr,,^-

mi^,la!:^agla Muls 5 s,QxgiaQulata Fabr.,

SSSM. ^P'«'f Smsteua MulSt^j'

?erania eardoai (Walse) mS Prpi&yle.a. I^*t3.yuietat.a Mnn^ '
iiiiB men "Tjic e3S3=s!a~—%ti=ia"=T7—D •

Large aisabers of th© gxiibs were' noticed t© be destroyed by

a Euiophid parasite t^tragtlcMa sp*. and tills happened

usually when the -prefiator had been ^©ry abimdaat ia a

field* toother parasite recordo.d was sp«

Lai (19SS) toim that ^©J4,cliMi Salt*, a serious

pest of peaeli in hilly areas of 1J*Ps ttiere. attacked by a

ntuabar of coeoinelllds namely: Co.Qloohora. ails

xiiQis- sp. Mmla.3aslsgSa OQes*,

B^braehme. ,Qas,t3a.. Muls, and

ife6 (1952) r©port©a the oecmrrenc© of Gy^.folaemms

montro'ag'.ieri IMlSm,. In India Erishaaaurthy (19S2) reported
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it irm Bangalore, Davia (19M) noticea that Caliit^hor^ sp*

X^ah^n^a,: sp# eauseS consl^emMo reduction in th© population
of th© sttgatean© aphids, Ehem and Husain (1965) i^eaognised

sp# and ^ei>ania spi, as Important predators of th©

grotmdaut aphid.

Lefroy (1909) reported that about 67 species of
syrphids were notieod in India# fhoy were e<^3i8ionly called

as th© •Hov0r««flies*t Th© ej'i^hid larvae fed exolt^^ively

on aphids, ^ieh did lauch damage to plants of various kinds#

me adult fly laid its eggs on plants infested with aphids*

ISie lartral skin hardened and fomed a ease of pupariua

©nclo^ing the tru^ pupa# Bhatia and Shaffi (1933) recorded

the oceurrenc© of (Siahaeropl^ori^) iavantLq Wled.

lirhich attacked aphids on eottont Uttah (1940) found that

in B©ihi district the syrphid lanrae fed on a number of

aphids which included pgendobi^a^siQ^^

on safflower and ay^enae F on wheats barley etc#

Deoras (194S!) oba^rved that a single syrphid larva destroyed

about 4^ Aphids in 4 hours# She maggots were very voraeiot^

feeders» ISie aphid was held by the mouth and sucked dry#

Mhen very hungry they could suck about 2 aphids per lainut©#

I)Ql and Gupta (1963) obser\?©d ^at the syrphid St>haerot)horia

seutell^ris (Fabr) preyed upon aphids in India and afforded



useful controls The larvae om aaothop in the

abseno© of aphi^s aid suwi^eS ^ithotit foofi for a long

period prolricled tfater was available* 1^1 and Mqm (1953)

reeognisea that the sy^phi-dj .S>s©,iite.ll^rig was of potential

importance in tn&±a for the •-cont^'ol of apliids, partieularly,

on wliich the Iss^trae fed* Ihe

las^ae destroyed 401«.493 apliids each at 19*8^0 and 68»3

per mnt rolatl^^© hwaidity cerapletiag their detrelopment in

8*-9 dsys and cosisiaaed 30S-«339 aphids at 22*2O0 and 71 p©i» cent

relative humidity and completing their de-velopmant tn

lS-13 days* Imas (XOSO) .reported that econoisieally the

ps@daciGUS larsrae of this faiaily vrnvB notable in being

iispos^taat ©aeales of aphids, coecids, and ot-her Hoaoptera#

The capacity of syrphid larvae fo:£' the mpid destruction

of' aphids ms foimd to be renarkahle* He ohsenred that

the ©atir© insect x^s ae'^dr dewured^. but only the soft

and r&adily assiailated hody contents sucked out#

Hussiia observed that the syrphids formed s very

important Bemfieisl group of insects frm. the ©conoaic

point of "^iew in the control of groundnut aphids# •Of the

syr-phids, S,^3cpt,t,Ql,lai'is^ wafs the laost iiapo3?taat

apMdophagou^ species in IMia, Sita EBsmn il9Q$-} recorded •

that a singl© lar^a of XsathograaEia aeutellarG required on

an atrerag© of 1S3 aphid^ A«c.rac,oiiroi'a. per day#
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MATlRJAIiS MB '

u

file eggs of £*asmSi3,SSS were collect©fl from

tli© field on glyfieidia oad Qm pea pimts iaf$st©a with

iSte Qinibg which hatched out from these eggs
wero utilised for finding owt thQlx* feeding potoatial#

Adults of S'e^iiired for tlie feeding ©xperimeatf

mTQ obtained ©ither "by rearing thea out ia the labomtoiy

OF fTom pupae. c©ll@eteS from the fi@ia..

Cb) pupa© of F3,e^d;ias,T>,|.d6iaain^g

il3Mltesa$- Those mm oellected from th© field on
Q(m pea and glyrioidia plants iaf©st©d with A».egfflgeiirQff|,^

Sflie ©aergijig adults mm used for the feeding essperisients-..

Cc) X^t=HqgMa|% .aeiitQllargs, Pb CssxslUflSS.) ®ggs iDf

^ eolleeted from the fi©ld» Th® silveiy
white wal ©ggs eould be easily located among colonies of

gimcidia <5P cow pea,i .

(d)

Txm species of aphidSj viza „-A^emese^itroyA aiid

•SSiSSSSSS -0-<3i.n^,q, MBTB used in th© feeding exporlmeats.
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; Of these the former was eollectefi out glFPieidia and cot*; i^ea

I an<S latter on mango# Pai?ts of shoot 'beai'lng colonies of the
i •

I aphiil \mve collected and bi^ought to tlie laborato:)^# Only

I •, laediiM slaed aptiids. xmm used la the experiments#

|\ ^ Smtesaiis.

i -rS ' ' , fiaese ineluded the foliowiag;*-
!

1» SpecimiBn tml30s

2t Pet^idislies

3, Muslin 0lcjth

4» QmeX .hair bi^ush

5., Bldtting paps^
i; •

«

• 5^:-

•fe^as-issi^Mala

fee i'equi3?©(a imails©? of aphlds was plaoed on

tender terminal shoots of glyrieidla or aaago as tlie ease

may be, whi&h imm mt to a iengtli of 6 amst The shoot

beas'.ing tli© apfiids't^as then placed in a pstrMisii on wet

"blotting pap^s?# <fete gimb or adult was then introdueed

into the petrldish allm^ing it feed on the aphlds

provided# The apliids were supplied eirei^ moroing and

differeiiGe of apMds supplied aisd those left over v;as

recorded daily*
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mTAlhS OF 2XPERIWTS AMD •

A few experiments were condticted to find out th©

feeding potential of somo of the cosMon aphidi^orous insects,

Theso studies were made witln gm'bej and adults of Ghilogieneg

adults of m.&

•Ps.oudaspidimQTOS. clrctiiafle:m aad tlio larvae of the syrpliid,

Xanthogr^mrm g.otitQl^lage Fb» Pollowing are the details of

these studies aad their results#

Bs:tterimeiit I'lo. I

Daily coasuaption of the aphid Aphis cracQivora fey the lartal

stages of .qhilamenes. .g,©„m8%oji34t_a

Laryae of C.ge3oaam:^lata useds-

Aphids used?

First Instar grubs which had

just hatched froia eggs

collected from the field were

used for the ©speriaents»

Colonies of Aohis. erao;eii?0!ra

infesting glyrieidia md

cow pea were collected from ,

the field together with the

shoots they iafestisd and

brought to the laboratory.
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Huiaber of first ia^itas? .
I

gml33 msed for starting |

the experiment j.' • |

Experimental periods

Tempor'atur© darittg the

es^perimeatal periodi | • * S6#47^i?,^

Helatiire htMiditjr <3uJliag ^
the ©Kperlia©htal period if

P^Geedureg

18

^0ilQh had relieved

tJiCTsei^QS of their oral

ancliarag® witliln the plant •

tissties aa4, fmelf aovliaig

aB0ut ai-on© t^ere used for the

studies* Individuals of the

s^e sis© CaeditJsn' siae) were

sslectsfi for feeding th© gmbs,

80

29#9«.196@ # 7^1*1067.,

'Bie Selected apMes were put on

saall ptetQB•of the host shoot

smd exposed to feeding fey

iaQivi<3mI gniBs t#ithin pstri •

disii©s« Foa? the full details

of the proceimre see imder

*Methods*.-
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feta m th© niMbeip of .aphids tlie

indl'Q'iSitalL lai^^ae of the f*i3pst|: second aM thiri tastafs

ar© tal»taat@cl la Appeadiees It and IXI ]?0s^eetiv©lyj

and these am si»aiaa2?ise<3 ia fam©s .1^ ^ ^ respeetively,

Xt is~ obs©3?^ei that the majority of the- first iiistar gmhs,

moult on til© tliira iay# !&e nusaliej?' of apMds eonsiMed. by

a single ga^ab oa tii© fifst. day of htateblaig: f^oM

S to S| witil oa a^^yag© of 3»48ii Cta the second day th©

•oorposponaing fig&m ar@ S«? anfi 4i»9g;i?esp©eti^ely* Daring
I

th© fis'st iastai' stage a siagl© giub cGiisiiiaes 2-lS sphic^

witti as'averag© of 8.98 aplsias# fh& amafess? of spMfis

•0oms«sie'fl on tli©' first €ay of the second imtal^ i0 1 to- SO

ylth. m a^ai^age of 6«48* to co3?respoi3diiig figures for^th©

s-@e.#Bd day airs S€ m& SaSS r©gp^.oti¥ely», She aualser

of aphidg coBismed on the thiM day is S to t!ie memgQ

being BrnT&'m Mtiag the seeoad instar^ majority of the

gf>ubs aotxit on th# tbird iay and a slagl© gi^b consmos

aphids witu m averago of S4#13,- % to SO apliid^ are

^atett by a thiM ingtat ,@Bib om the first iay^ th© airerago

b^ing 16#7S# Oa the seoond Qay the mabe:? of aphids eaten

aire X2 to 4S witii ^afi- airei»age of •@2:*76« Qa the third fey

tiio feeding rate iraries fjroa S to QO aphids with aa average

of 17,7a# ^Jority of the grubs ptipat© on the third day of
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the thlM iastati fhe a'̂ siPag© nuabe? of aphids constaaed in

th0 thl3?d iastar stag© is SB*?®#

Out of the 80 first iastaS' graBs with which the

©xpGSflmeiat isfas starfeed onljr S4 moulted giving giving fise

to the seeoM instaf grubs | th^r© bein® 32,1^ mortality

siiaong the®# meva,g& duration of first instar ig

seen to be 2 Mong the seeond ihstar grubs there is

7O»30 mortisility# Out of the 54 gnabs used there ar© only

16 survivals* fh© average duration of the second instar

is 3 days# There, is a auirival of' 81*mon$ the third

instar grubsr fhe average duration of tixis iastar is 3 days#

MmTitmnt. -p.: .

Bgfeet? of-simp_Xemeating:-.the aBhid. diet, .of .the larvae, of

0ugar solutioaa on their survival and

feedingi

In the feeding essperiments

using the larval stages of

C*s.e^aoti.lata^ a eondition

arose when the first instar

larva© died T^ithout feeding

m the aphlds supplied#
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Stearaarir of observations mad© oa the feeding potential of

th© fiz^t iastat grab of (BusEaarised frm

Total Ho# of grubs used 80

Uq* of apfeid^ e^s»d per gnito, Bange ••
Ammg©

Hd*; of grabs tofi ' 13

Percentage of susr^ival 83»f&^ •

Ho* of aphlds coasnraed poi' Hange
g«ib Airorage

fJ©#: Of gmhs d©ad. IS

Percentage of 76^1Sf'

Mo* of .grabs moulted , ,

Ho, of aphids &msmed p&T Bangs
gSTib Average

2 - 8
3^4S

g » 7
4*9S

B m
S*9

Ho« of apWlds Qommed i^ng© S t5
gmh dming tha first instai? Av©3?age 8*98
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of. obsewatloiss laad® on th© feedlag potential, of
-the tliird iast^ gmb of .QAseaefaamilafes^ (Si»aarisea fi^m

• ' • App^iSisc XII)

Mjte

total Hd» of gmbs' tised

Bfo* of apMdg (SQusisiseS
griiis

lo* of gcTuiss aiai

Fe3?oentage of surviiral

' of apiiMs ^oiisuaiea psit
@3?s-tb

So#' -of grabs ent^imd

pQjeontage. of smi^trival

.Ro». of apM4s o©-as!tM^ pet
iimh'.

, • ' '

Jlo» •of apMis Qonstmed ^©f .
-grab •

Kot 9f grubs pupated

P^rceatage survival of grubs
teeing, tMrd instar

Airerage "diiraticm of tlie thts*a
inistar • '

. lfo«. of aphidS' cosaufaed pey
gmb dtirJ.Bg third iastar

IS

^nge

3

ai,s6^.

aauge
A^0?age

13-

100^

%nga
ilromge

Kaage
4i?'erage

3

S days

J^nge
Average

X •# 3®
1S*7S

i:#®

B * BO
17*78

S.» 14

42 • 76
6S*7S



ium'feei' of iasi^

grtttes tor staHt^,

the @a^@s*4ia@itt.'» .

Bspatiaeati^

teiag isim

pmioi

24'

fe^ll^g #f tli0 g?ii% sngm

mMtim la a^aitioa t® t^e^iSi

¥as. t3?i@i m m

w&snlts of #a#©fteeat aim.

g|v€o feeic^s

W

s^w.sii •#'

7sm *

0f, Mst stodots mm

to s^ia^ 0©3,mM@ns aafl '

• #®3?e met fm ©ol6Bisl«ig

tlte apMis fat feeiliag

%li® gtmte-# aiig^' mintim

wm'ihm smppii^a
t

ftet iasljaf tet' ©f tlie

details ©f tjlie a@. ia

'&pai?ia@iit H®*!#
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fesuits df the experimeiit are shcswaa In A|jip^dices
f ana VI cmd thsi? stuiBa^ies In fables 4, 6 aad S# fli©

nt»nb©i» Qf aphids constimea by a las^a on the day of hatching
of the grab is 2^ ©ir<srage bslag g.S. On the seooM

CE^ a ginib eats 3-5 aphlds vlth an average of 4#22# Ouring

the flTst iiistar a slagie grab nommm about aphids with

an average of 7«XX» nu^bs:? of aphids eation on th© first

iay of the second instar varies between 14 and SO, the
average being 17#gg« Qa the second Say the corresponding

figus»as are' 12 and, S4 and 19*44* .Most of the .grubs 'laonlt '-

on the thiM day#, ' the average, nuaber ;of aphids-^omm^d by

a gmb toiag the' sesond instar stage- is- •S7-i'>41 tfith .an average
of S8f44.« SI, to 31 aphiis, %Jith an avorage•of 28*11 are

oonBuaed by the gmb on the first "day of th© third ins tar,
on the second aay th©•corrss-poaiing figitros ara 34 to 45 and •

S9t3S a?©speotiv@ly» MX of th§m pupate on the third day,

. Oiit of the 10 first instar grubs mod for the

©speriment only one dlos# Average duration of the first

instar lasts S days# None of the second insta,r grabs diO|

the average duration of the tMrd instar is 3-days# Ho'

ai.olHbality on the .gTObs is' noticed dni^ing th^ third instar"

also» !I?h© average •duration of this instar ie 2 days.
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mwn M

SmmB^ of th© obsewatiom siad© on tlae feeding potential
of til© first iastsp grab of AfHasslism

ana $n$$x soMttm CSwaaristsa Smm Appmdis: IV)

fotal io« of gtti.^3 «sei

Ho# of apliifls Qonsmjed p©l?
gs?ub

Hoe of grubs ^sad

Pes?e0ntag-Q of anwival

Mmme lo# of apliids
eonstsfsM pe» grab

SMJSa

Pemmt^gB of siwiiral

Ho, of gm^s moiilted

Ito* ot apliids eonstiaed

for c?eat stiwi^al of
gmb toing 1st tsiBtm

Average teatimi of fisst
ii30ta2»

H04. Qf aphi^^ eamnmoQ p&f
grab during fis'st inst^
stages

IQ

Rang© 2*4
AV03?ag© S«8

2.

BQ$

Range S 6
Average

9

Nil

00^

S days

Baage 6 - 9
Average 7#11
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't

Stsamyy of the'ofesejpvafci^s m^e'm th© feeding ^tontial

%m •imtm gmh'of SfMffiSiltoa

mi SttgaF sotetlcm CSmm^is©i fmm V)

latf.A?,

fatal lfo» ©f giatj® usM

of aphi.^ edzisumsd p®!?
• • grul5'

ifo# of gra^

Feraoafjago of siiwimX

Mo# of apM^'i ^©U0i«>a pBW
gi»ali •

"^V..

B©i»oea^ae© of' ' •

ife# of gfufe-moistea

Io» or apliicis 'd^sis^d^
gjmfe

Peraefttqg© sii3?triirai of gsii'bs
am?4ag @©eont tmtm

Pmmm Mm&ttm af
iastjar

Ho* af ap&ids, ©onsiM^d per
grub dusiag seaond instor
stag©

Bang® 14 '•» ^^0
Averag© X7,tSS

Hli-

10C55

Soiig© 3.S • S4
•A^e2?ag© 2^«44 •

10^

t

ia

2 days

Bs^e •» 41
Average 38*4^ .
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2.

©f ebiierratien^ m ttm f^eiiag potential of

tfe" tMfi i»staa» gmh of m

and nugm s@Wticp (Sasiit.atis.ei.^fx'o®'Appeaiiig ff)

•MUm, •
fetal S% of ifttM aseA.

•©f &pMM& ea-asiiffis^ pm
g«il^

»Jag

P&mm% mmlful

Id,# M apliiis e©aa»S i©^-
grafe

I0-# of fftt'iJi pipaHeii

of apMts'eottswpi 1>r s
gs^ • '̂ " .

Peysest sas^lval of
' igtlug 3M te,t®

Af^@fag# of St4'
Sm%m

Is«, of apliiAi ©©asmei
gmh mAui Bm imtm
®tag0

Fang© SI Si.
iwerage 8S».|1

3.®^

-&mge ' S4- *• 4B
M&agB. S§*S3

t

1©^

g iays-

.fesg© ^ 5S -♦ m
&WQmg®
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Mily Qommptim of the. mohM^ to" the
«>|-WJiii:i!l»WI»l<»i»M.»fcii»iwliii»www»ja>nwW«M'i<lM«i>l»il#l*''*l>:»lWIW»i^ilW UlliMiilM.,

of g>.aeii^aenlata lyeared out in the laborato^

AawlvS of £, 4 iiseSs MviltQ of

fetaX tsiasfcer of iis^ds

p©i?la<S«

PfosedtiX'ei

fmrot out in the iab©i®t©Ey

^i?e -ssei for tli© fesiiag

i©

- 24-11^086*

fetse as#8s^F»

33#,S^ -

a© mm^&w-of

apMdg put- oa tlie smll -

ptBe^B of host shoot

w^m int^i^oteed Hit© ^l©aa,

@t©riliseS t03t tn^Bf mid.

eiosea -wtth a tmslln, ^loth,

iteea^atioas mwe tateesi

w©i?y tetwe®® S«S0 ani

1S.#S0 B08t of tlie .

details m M fepsriiseat

la»g*
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%s«lts of tlie ©ispefisieat $xi

.Appsiiix ?II aM an mtmot of tliis is giiraa In Table 7^

mnm. mi

of oM©watiQi5s s^d© on t!i© fee^ag potoiitial of

th^ ftijilts of S«SSMSaliiSB Cl)r©fi in tlia iafeo^at-ory) m

SjmsiteS' iBmmmi&m ftm M^prnMs. ifXD#

Ho, of aQults mQds W •

Suwi^al pefiofl of Bang© ",33 * 4S
• iHsr-srage Mmt •

fotal Ifoe of apIiiflB {jQD.siiaed iango t<SB ^ 1301
rni adult teing its life .4ireFags Bm^7

Iq#.. of. aphias eoKstaiaed hj Banga 8-44
m 'B&mt pB^ iar , if#28 •

fho atots eonstisie the vfhol® bo^ of the apliids eseoptlng

, tlieis® liighl^ seles^d'tised po2?tloiiSi, Qn of aaef^genc©

one atot eat© 10^0 apMfls^ irith m ammgB of SO*?* The

numhQ^ of ^pM<3s cosisisaed fo;/ an adult: p®'̂ ranges lietweeii

10 aa€ 46* &© aiforag# feeding mt© •per d&j of iaiiiFiaiml

adtalt beetles raages Iscteen, 20*3S &nd 31.OS* to

loageiritg?' of tlie aitilts irarios IS to 4S tlia-

average lif©' af fciie beetl© teirig SS.#! Hi©

aiMlier ©f apMs2s consumed hy a beetle is 1301eonsnaed in

43 d&fs* Tlie tfeighted aeoii of the mmbea? of aphids eaten

p@^ my by a fe©©tle is- S7,Sg*
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odnstiaptiQiS' of the apM^,, A.e'»adeMd^ the adults

Q!it ftom pupa© collected tH©'

fi®M/ •., _ - •'",

Miats of SSMBSSSSia. iaseds

l?o» of adults used:

ExpeTimmWl. periods

T^p©ratur#$

Humility I

P3POCedU3?0«

fh© pupae of, G^seicfiiacttiata

we?©- oollestea tmm the

lea^ea aM shoots of -

•glir-SPieidia aM eow pea which '

WQm ifi^estea by A.ftgaGciv6p^.

fhB_ adtilts eae^giag out. froa

th^se' pupa©'tirer©. used for

the: ;<&3cp@2?.tontf

19

1?*11-.1Q8® • 27^S«1967*

76;t31 - SS,9S«^F.: • •

BM9% ^
As ia tlm ib£periia©nt io#t»

Data on the .mtifflbes? of aphids ooasuijsed b^r th© ^4ults

are tabulatea ia Appendix VIII smd suTaraarised ia table 8,.

fh©, Mib^F of aghiias ooastua©€ bf th® adults m th© day of-
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Qf obseiffations wm&b .m tlie feefilBg potential 'Of

%l2B -a^Alts o£ .SiSSS^^iSS wliose" papa® a?© eolleeted. frsa

tits •fi^M iSwasFi^ecS frsa ¥121}

Sd* of aioits. useds 1^,

.4.
Swi^al p@M®6 ©f aflttltei &ttg0 3 ''#

8S-t23. •

fatal. I©* of
; tor -en

iii^iag tti- IMm

amg©

&v#rag©

3^0 fBm

asist« "

- So#' ef apliiis sosOTi^i if
.as mMLt fiSF

-^aEs 34 # %m
Bum . : -

mBtgmm r&^%m fcetife#a, 34 aai M- ti»© memg& Ijeeti©

iaiag 414^^- Si© a^a^ge Ifesiiag mt© '#f iadiiriamal
./

li#etl0S P0W rmg0s betifees S5#3J^ .aai W#f4#

smljer of spMie Qommm^ p©^ reaages hetwBQU M mi.

IQB-t • the of t.lie afimltr %-arias 'Z^

isysi th© fw©i»ag# bslag 2B«m* ••Sim -mxisaa-'tumteff ®.f

•».pMds ©a^©a bF a l3@@tl© is. f606^| eoasiEaea ta 3.0©

fija ysiglited 'fiiQaii of apMis ooasmed '.per '1s#0tl©'

pel' day tlUHmgli oat their lit© tia© ia S1»SS«
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feiXgr odastaaptitm ot the asMd Mima by th©

B.MtB ot out from tlie p'spaa 'eoUeeted

fgoia th© field«

Mults of C?|,e<^a3a.ctilata iisMf ^le papa.© of

w©'fe eolieetei fwm tim

fieM aiKl b5?ottglit to the

laboratof^ aad piaasd ia

a petridisli

for emorg@as©» 'Ki© newly

6a©".^ged afelts tsrei?© used

fop tho- feeding espeflaents-

Gc'Icv^leg of

isifastliig shoots aiifl

lom^ss of !Baa§© %mT^

Qoliectecl JToni the 'fi©M

togetlim' Hith tlie sHoots
N

aati teonght to the

laliomt«ry„ flie seleetioii

'Uiia spMd® for tlx©

ex|?aj:'itii^ritL;iiras m Jiimtioned

•«?r.der feto^iais and i'istliods.
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aii©asi of the number of a^ids.eat©a per beetle per da^

tliTougli, oat its lif© tiia© is 9s#sa»' 2^ loageirity of

•tlie-adtalt beetle ranges from S fo' 81 4ajs.j t'm memge

being 46*89 Saysj, Eie m^mm mmhor of apMds <SQi"jsiM6fi

by ail adult is 7350 tn 81 Says:#

S»viral of tm BMlts of .O^g;exmagH.lata..

MtsXts of S'SsroStiiiiB pupa© Q0llGCte«2

tvm tUe fleM aaS th©

admits tiMcls ©laergssS *ya1;_

tii€a ware tised for

tjliQ esperimeat:* . fae apM4s

• lisea fQt t!i0 fe@4iiig
< --

S^iMbei' of awaits us<sSt

pe2?io«as

Heiative huiaifiity® -

12, •

SX^X2*.19S6 ^ 2-S^lW

na? m •
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PrdQedusfe t 3d meMaa siaed -apMds mm

seXsoted and introduced into

tM tube'm • tu tli© Either

- •For th& fitst'

17 &aTB tk@ individual t)©etles

•ferere smppliM with 30 aphids

©acliii, Subseq^tteiitly %fem

fed with IS apMds each pep

iaf and tliis was eontiaued

till tile hmtieB died# Best of

• t!i0 •details,.as ia Ei^erlJient

1# •

S^alSa*

^pmdix X giir^s the r&mlts of tM ©xpsriiaent*

file adult beetles survive for 6 * 60 days aad within this

tang^i they coastua©' 169 * IISO' apltids -vd-th m. air©2*ag0 af

17*51 aphi^s per ds^ per beetle# fhe average iongevity

th©-®^ults ig S7»3S day$:» ' . . • .

gurviiral of the adults of £«seaBaQtilata: \3hea fed Mth IS

aphids pQ3? day thyoughout its lif^#

Huiaber of adults usedl <5

Experlaeatal period! 19-1*1967 •#' S»»3'»10S7i,
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femperatoej ?5,,04 ^ 87#31%,

Husldityj 83«SS^ •'

Proc0au3?G,? iQ meOlmB Blzed apliids wej-e
. selected and colonised on

ploQes of the host shoot and

introduced into the tube. The

rest of the experiaental

details as in Sxperlmeat No#l,

fiesiilts of th© experiiaont are tabulated la
Appendix XX, fhe adults Uv& for S - ss days with an
average of 39»Q iays#

,llo,| a .

Stmfiiral of the adialtg of g»gg^mgsilata when stajnre'd,-

lztierli!ier,t:a:^, .

llimber of adults usedi

l&periaental period!•

fmperatures'

Relative hiMlfiity?

IS .

•• 29«lg-.1966 «. 2S-l«1967e

7B ^ 8?«S?e>F.

•S3*24^

fhe adult/i beetle was talceh la

a ©lean tube and was supplied

t^ith a piees© of glys^ieidia twig*

Best as in E3cp©fia©nt lo*' I.
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Sesaltg- as»e sliwn in Appeiiiix 3CII^\ For 4 - 6'days
\ . ' ,

the Ijeetles nmre abmt actively asa^'ehiag fo^i,their pr©j»

Thm they decreasiagly bccoiae 'weak and die ia\^ « 7 days
aves?age iuratioa of life Is 6»1S days. - \

il I

B:a;r>-my5,iaent- l.o^ .9^-

ifeiiy constimptioa of the apMld^ W the 'adtilts

of Mm&m, mmSMMm

U

'iv

AmitB of liseds Mults of

Bm&^giTsg from the piipae

ec2,l0c*tet1; fs'ois glyricidla?

sow pea and Eupatoriuia in

tlifi field VQTe used for the

feeding ejsperiments.

ApMiS USGdl:

Ho# of aphids usedt

Futperimental pefiofis

femperaturel

Relative humiditys

Best as in •Ixperiment lo.#!*

21

g5'^ll-1906 - 25«1»1967

76«9 ^ 89,1*2%^

87^1
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Sitoll.*

aj?e shown in Appeis^ij? XXII sffiaaafiseS

iM fabl© lOt.

'mm^ •

Smm3!f of 0lss©mtio2ss sM©' m th© feeding, potential of
the adults of ,%iaari8, atiaayiituM (SiiBjmarissja tvm

Append XIII).

Ho» of adults uaMs •

Total Iftt of ifMas
eonsiaaefl by ^ adult
aijrlag its life

Ho* of aphids amrnmed ty
aii a^ult per iay

•tli0 of mQTgmQQ a single bQetlQ^ aonmsms 6 -Z^li

aphid? with m average of 9|43# S to SO apMds' are eaton

by m adult day# 1^© average fsj©d.iiig |ioteEtial fer

day p6r Beetle is 9*26^ l&e average feeding rate per day

of individual sdult beetle ranges between 9»SS to Xl»BOm

fhe iQEgevity of' tii^ adults varies-• froa 18 to 66 daysj th©

average life of the beetl© lastiiig 46#67 days# The

number of aphids eonsuaed l?y a beetle is 546 aonsuaed in

GS days, fhe v^jighted a©m of th© ntmber of aphlds eat»^ii

per d^ by a beetle is 8«4l»

gl

Bang© IS # 66
Average 46.0?

Bang® 181 S8g
Average 473*43-

2 -•&©
Average 9t^a •
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teeglBQnt

rnily oonsuaptioa of the aphid evsiGGl^nt^ Ijjr th©
aau3,t0

aetailfi.

Mults o:rv^e0eua^y>td1,T!>Q-y>m us@ai %pae mm

.eolleeteS fpcMi th© leaves- aafl

. shoots of glyrleldla and

Qou pm plants ia the fitM

•from aaoag aphid ©61oHi@s:v

the Gdults emspgteg out fyoa

'tlw mvo used for the

experliaenti

tohe? of adults tisedi

feaperatures

Best as iii Expei?iamt fJo# ti

80

4*Uat66 X7-iS^l©6S.'

77 • 86«9S0Fg

Besuita.

Besults Qf the a^BTimmt sr© tabiilated in

IIV aad susuaafisM in fable 11. ti?h© atiaber of

apliMs ©onsumed the aimlts- oa the- SQ2r of' eiae3?gea6e

of fettle is' |J to IS with tm airemge of X0#65#
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Ht2abej? of iai^ao useds

ISxp0?iaentaI p©rioas

femperatiir©'#

Relativo tatdiijys

Host QS ill Bitperimeat

42 '

%t blotting paper^ •fhe larya

•^/ftiioh liatched frm it were med

fof th© oKperiiaent^-

M '

77*40 - 89^97%

B2-»M

He^tilta d>

Hssalts. 01" the ©sperlment are tal»ulat©a ia Appeadis
•XV ami ei®asris-Gd in fable 12*

Stasiaary of obs^rmtiosjs .msfic! on the feeaing petaitiaX of

Ilo^ of itiagg©fe3

Lafval duration4

II?otal fo» of aphida
0oasis3ea.,per lawa

Average rJo.« Qf apliids
consumed per las^fa

.aftoi' hateliing.

t»<n«'«wt»0 9t» aiitt ciP,f,* «» m n

14

-^es'age

Baags
Avemge,

1st €ay
Sad day
Srd day
4th -day
Sth day
6th day
?th ciay

6-7
5i,.07 . .

• 287 ^ 1448
467«56

S0«60
32..S5
51^36
?t«S6' •

,

103^43
100*.00
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aaggot 7 28 m the- Say of hatchiiig,. ti*e

average mte being S0*6» 2Iig muabeF ot aphlds Qomm^

p&T ^2^ TmgB'B toetw©en f and 110, fhe m^jpage tmiing x^ate

Fet of- aaggots rangss betweaa 4S#.60 and 68*.2a,»-

fii© loageirity of the maggots is ®* f days| the average
b^ng 5,07 <lays« Host of tlim pupate in th© 7th d^« !lie
maximm nmh@T of aphids Qornrnm W a maggot is 48S aphl<Js
eoii^iaa©d in 7 Says,#'
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Eesnlts of th© mpQTlmmts presented will show

that th© fsedlag eapacity of the gsmb of G.^c^jcmiaanlata^ is

least in its day of hatching and Increases gradually as the

grub grws*. 4 grub has a msiiam life of el©y@a days and

the average nmaher of aphMs Gonsumed on these days ar®

3^48., 4,92, 3»0j S»48j S».62,. S»76|

17*76 and 6#5 aphids t^csspeotively*

there is a set back in the niMher of aphids eoususiod per

grub on th© third day of the first instar m& fourth day of

the s^ie^Qd third instars« This is b®csus© laost of the

grubs moult on these days and those which do not, feed little»

On the whole it. may bs se©p that startiiig- from an average

coastimption of S,.4S aphids per day on tho day of hatching

the auaher of aphids consiMed increases to 22.76 per day

eonsumed by the third instar griih on its seooad day# fh®.

average niMbep of aphids eomuaed hy the gruh during its

different instars are SiSS, S4*13 and'*68w76 for the first,

secoM and third .inS'tarS'- respectively* iteeording to

Lefroy (1909) a grub of G^gesemaculats, requiras 20Q aphids

during its lai^ral stage while Bagal and Trehan (1945)

ohsfsrved that the moximm fiusiber of aphids consumed hy a

grub is 303# In the present investigations it has been

^^94, 15»?5, gS,76^

It may be aoticed that
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mm tlmt a gmh duHng its larval stag© eommes on m

average of 93*62 aphias and lives for a period of 8»11 days*

At a stage during tliege iiaveatigatiorig eomid&mble

mortality was 0:^perienG©d mong the first aM second instar

grubs ¥h©n fed with aphids only and the first instar grubs

©ft0n Infused to aecept th© aphlds supplied even wh^fh the

«iphids mr& of the first instar stage# IrSien th© first

insti^ grtihs soon after hatching were supplied with sugar

soltiCiosi In addition to aphlds th© result was spiectaemlar

and it %}'&© observed that them was 90 per e&at survival mong

th® first instar grubs and no mortality in the subsequent

instars* "Fits?ther the feeding rates of th© grabs fed with

th^j sugar selutidii tin addition to th© aphids) increased

considerablythes® were ?til, 38.#44 and 70t'?8 aphlds per

grub for the sedond and third'instar respectively as

against S^9j S4%1S and aphids respectively eonsased

by a gntb reared out without sugar solution* This indicates

that the gr?ib fed. with mga^ solution is more powerful and

vigorous than that fed only with th© aphids* It may b©

ihat th® -^ajfbsjhydrates play an iiaportaat. role in the nutrition

of the insmtrn It thus appears that in nature the grub feeds

on other laaterials' tO' provide for this carbohydrates

coHiponent aiMl the tioaey dew secretion of th© aphids sad

noetar' are fiah sources of this coaponant.*
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•capacity of th© adutts of to.

es^astia© aphlds has i)ee» found to vasy coasiflerably -
d©p©a<liiig upon th# coaditloa «nd©r which they were Ifered*
Between the adtilts reared out in the labaratoiy oa aphlds
only and th©s© obtained from pupa© coileeted from the fi©ld,
the feeding rat© is far more higher in the field bred

adults than iii the laboratory reared ones* fhus the«,
average feeding rat© of individaaX beetles, per day ranges

between and 31<,a5 in the forsaer and 2S^1B and 77«?4
in the latter^ the weighted means of the consumption of
aphida per day per grub being Sl#86 ^d 92#38 respectivelyj,
Th© observation may b© correlated Mh the observation

referred to previously on the nutrition of the grub* It

appears that the laboratory reared beetles are msikpT

the field reared beetles and this ©ay be because ia th©

field it is able to get s coaplet© food# It may b$ pointed

"^Ms: connection that this beetle has been observed

to feed on nmt& in the fields Besides the feeding

potential, the longevity of the adults also varies in the

tvo typos of beetles, the longevity has been found to ^

13 to 4a days, laverage S3«l Says) in the laboratory reared
beetle and 3«103 days^ -(average SS,S1 days) in those

fiollscted from the fi^ld* ihe ataxiaum number of aphids
(sm^iwiM by the beetle is 1301 in the fonaer and 7S06 in

latter types#
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e<Mparing the eapacity e>f the aSuits of

i6*Saa23aSatoSL to fe©a oa different tjrpes of aphids it has
olffleiifefi that th^ beetle is able t© ooRgume a eonsidefably
mme amber of tli© mmgo ^aphlds odiyi^A th^ of

t;h© average of feeOing rat© p©r day of th©

• bleti® m i® ^»33 ma that on A*sm$MXm, ,
92«3at ^gal m&. Ttehm Ci9€5) ob^ervod this to be 60i»84
ayaptis of tejgrlnnf; ^h©- Mgh©r aaaber of

^ S*S^SS6 eojsstaed by tlt$ beetle appeals to' be flue to its
snialler size m eojspared trith tho ^her#

li^periaoiits @oaS«ot©a m, eontrolled feeding of

adults of-SseSia^USiSa shi3wn that th© adults- can

survive without sffeetiiig its norniai duration of life mm
"arhen 'ttm nuaber of aphifis- donsuaed is •reduced to IS per day
froa the ad libituia level of 51 aphids per day»^ fhe adults

however could not aui-vive starvation for laor© than days.

;as:isti§- a ganeral ^jorz^lation bettfeen the

. number of aphidi donstuaed per day by tlm adult beetle and

; its longwity# • i^ua it is'seen ^that'gesierallyj individual

beetles .i^hieh have a higher -feediag' rate 'survive for longer

periods and vi^eversa*

'Tke foaalo of &ms.exaaea3,g^teonsuae aior© aphids

than th© males and the females are larger in size than th©
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laales^ it hm s^m ttm th^ air^rag© rat© p©?
is mas mhUB for immU m& 9U91 a.phMB fos»,

fh® deata mte of tm 'trnum u lem. 'thm is siaies*-

i^oag' the p3?eda.tQi?s Sssm^lgJias

ma' S«s^g|S;Um- tli© aiult 0f
G.,seTOeniiata Ims bsen fouad to b© tii® laost potential •

off the aphid mmiming 4§ to IS4 aphids of tii®
.SpseSss* 34 to pe^
a laaslmtiia of ?3^i anfi 7606 TOspsoti^-^ly, Its sus^gl'̂ ai
periea-ff lasts S to- 3:i anS 3 t-o 103 Bte maggot of

^ which eansiis©3 ?«10S aphiclsi -noT ^ay liTOs'̂ ior

• ;?e«<tiag a aasiam of 48S apW.44, ^fiuits of •
aatS' 2^20 aifaMs pei* flay Itvm fcis* i8*-SS iars'

Qommaing a afS ai^uids-.pis^ ^A^tnts of

Has? an satlog S'ate of 2^19 aphM& p©s» ^a^-
live for 10*44, as,ri.> upto -Sm apUSs pes? aalait, •



SUMMARY



S U M M A B Y

Studies iiave beea laade on the feeding potential

and food requirements of the grubs and adults of Ghilomenes

sexmaculata Fabr, and the feeding potential of adults of

Seymnus. a;i3,adrillm Motsch, and Pseudaspid#merug circmaflexa

and the mggots of the syrphid,

The first iixstar grub of^ G^sesaaaciilata feeds on an

average of 3,48 aphids of At>his craecivora during its first

day and 4«92 aphids during its second daj?- and on a total of

SsSS apMds during the -whole instar* The first instar lasts

for an average of 2 daj/s and suffers a mortality of 32#5^

under' laboratory conditions, .The second instar grub feeds

on an average of 5*48 apMdss on its first 6t62'on its second,

6.76 on its third and 6»94 on its fourth day» The second

instar has an average duration of three days and suffers a

mortality of 70i,37l» A grub of this instar consumes a

total of 24.13 aphids on average. The average consmption

of the third instar grub is 15.75, 22-,765 17•78 and S.6 on

the first to fourth days respectively. The third instar

grub feeds on an average of 58.76 aphids and lives for a

period of 3 days suffering a mortality of 18.75^,

The average number of aphids (A.cracclvora) consumed

by a grub of Gtsexmaculata when fed with sugar solution in
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sa<!itie5s to aphi4 is f±m%- 33.44 on
the sesoi^d lustas? and 70*?g ia the third inst^. Th© grubs

suffoi*, 10 mo:?tall.,ty on tfe© tim%- and m mo.siiallty la the
siabsegu@at instars*

fh^ 0»d.t2lts of .S*S^S§iSillS6Bi 3?©a3P©d- ©ut la th@

laboratory on fs-ods on bxi aveipage' of 27*22

avjliMr^ per day sna 906*7 aphids dtirisag its life tinie which

©a 221 aiFerage of 33a. days*, fhe adrats of

obtained fi'os th@': pitpao ooilceted frem the field constsaes

on axro^agd of 6i,»:36- apMds-pos^ day aiid 7606 aphids during

its life lasting SSi,:21 days on cos a^e^ago,

y Afield "orsd .adult of C»s<3^[aa<^uigita -^ats oa an
s.vemg& 92«3S apMds of the bpbgIqb Mina^. per day

and a total of 6611 aphids durlrig its Xife t'iise i-rhioh ascuples

46♦SI My$ on an avBrag&p^

' ' ' ' oil cmtT'Q'll.m te-adlag of the adiilts of

thafj if, stirvives for a

period &M 37^36 on m i^h©!! foe'; with 30 aphids

per iay fot the fi»st 1? •fei'-g and I-S aphids pbr day for- th©'

-rest of the psri^dj, for tm% %fi.tli IS aphids

. per dsF tliroiigh mit its aBd for S*16 dajrs t?hen

c<>cij>!t©tely starv^t^^ '
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fh©' of Cfield tei)' Qotmrnm on

an average of 9*26 apiiids (AfSEiaSSiS^S) sasi 4*^ #43

aphMe •ias'iiig Ite. lifhol,© lifs lastisig m sn a?©2fage 4Q:»®7 Says.,,

fhs adult of-g;«ei3*ei33:?^flQxa (field tefeij) hag a

fseiiag -mt©' of apMfis, C4*Si|SWSiS9i^

d.ij3?iag Its-•life lasfjs or* an S8«.gS days*

'Bie feeding pdt^iitial of the -maggot of X^gcatQllaa'Q

is 3S2.#SS its Xainml fiurs-'bloa idiloh lasts- foip

an a-f/brag^ of S#07 Aafu^
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