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INTRODUCTION

\ T&@ predators play a great role in the naﬁural .
| eantr@l af aphids, 4Among the aphidivorous predators

| a@eeiﬁellida and syrphids are more important than the
rest, they beiug highly efficient and handy predataro.
Thera is very 1ittle infarmatian on thc fond raquireﬂentﬂ
of theﬁe aphidivorous predaﬁarq and how pofential they
are in destrrying the aphiﬂs Some casual observations
are hovever, avallable on the predating capacities of
W ahg Fabr (Lofroy, 1909; Bagal and
Trohan, 1945), ﬁaﬂeinella sqgﬁumpuﬁctaua Linn (Bagal

and Trehan 1945), Seynnus zeramnelinus, Muls (Lefroy, 1909),
Seqaatniilu (Rapur, 1942), Ghllocoms Glezifug Fabe
(Bao, 195&), Brugus satugslis F (Rapur, 1942),
Adonda kg Goze QKapur, 1942), Bodolda gerdinalls,
;(Saaraman»um, 1956)y syrphid larvee (Deoras, 1942), and

5 wt ptellaris Fabr (Gupta, 19585 Lal and
,Haque, 1956; Imms, 1960; Sita Raman, 1968), There is
:praetically no knawledge of the food requiréﬁ@nts of

the pre&ators and how far they are able %o eurviva under

linited or restricted supply of food,



Knawledgc of the routine capacity of the
-different predators in destroying the noxious pests ang
on thqir food reguirements will help in selecting out
the more effieient ones and making use Qf_ﬁhem for applicd
blolegical control, Hence the present investigations were
takon up with a vi@wvta study the feeding potential of
some common aphidivorous coceinellids and a syrphid and
the feeding reguirvement of C.gsexmaculotas

A veview of lilterature on tﬂe Indian

enueﬂaphagau& coceinelllds and syrphids 12 aleo prosented,
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REVIEW OF LITERATURE

Cocéinelli@s are the most impmrtantvamong the
entémophagou" predators in India, The role thcse play
in the matural control of such pests as aphids, mealy
bugs and scales is very significant,. Syrphid maggots
also have bsen found to be potential enemies of aphids.
| The following is a‘review of literauure on the predaceous

cocelnellids and syrphids in India,

Coceineila s

Lefroy (1909) recorded this species as

amﬁsﬁj‘tQ.a"a Linﬂt

distributed throughout India. The larvae were found to
feed on the wheataphid, ﬁggrgggghgm-gggggg&gg;kby. and
the mustard aphid, 4phis brassicse Linn, Husain and

Nath (1927) found that C,septemmunctata fed on the citrus
Psylla. FRahnan and Nath {l@%ﬁ)‘noted it as feeding .on
the eges of Pyrilla pervuallils, Singh (1942) recorded
its occurvence in Kumawm Hills-feeding on Erioscoma.

Bagal ang Tréhan (1245) reported the oceurrence of
Esseptemounetata in Bombay and found it feeding on the
young nymphs of Peregrinus maldis, The mazimum number of
aphids consumed by individual larvae and palrs of aduits
of C,septompunctata are 420 and 22574 with an average of




106,29 under controlled conditions. Lal and Sing (1945)
also noticed it in the Kunaun Hills feoding on all stages

withouts food for aboLt a month and that 1q~ao generations

He observed that it coula survive

could oeccur in the field in one year in the case of
Q&ggnﬁgmggggﬁgngg Varma (1954) noted 9 varying grades of
colour patterns in the adults of Cegontennunetata, It was
found that eoalescimg of the spols in the béetle‘wag by
the gradual spreading of the black pigmented areas along
certain well defined lLines, Sing and Wayyar (1981) found
that each ovary of C.“gmgnggggigdg consisted of 7o~96
ovarioles, The females 7&1& the first batch of oggs
normally betwoen 10«17 days after emerﬁenee and the number

of eggs laid was variable in different females,

According to Lefroy (1909) C.gexmacnlata was the
commeonest coceinellid in the plains and besides the cotton ‘
ophid, Aohis gosgvpli Glov. it fed on Anhis gardui Linn.
and A.adusty Zechrt. The small spinose larva habching from
the egg of G.sexmacnlato started feeding on the aphids and
required about QDO aphids a day and lived thus for 113 days.
The eggs were deposited on the laavaes of the cotton plant

among or near aphid eolonies. In captivity about 90 eggs
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vere laié-._ Ggg period was 5 days and pupal period 4-86 days.
Subramaniam (1223) reported this speeies as most widely
distriboted species in India and they wers often brightly
coloured and were remarkable for the wide range of colour
variations which they exhibited. Hussain eng Nath (1929)
recorded Citrus peylla Disphoring cifrl ag one of ibts hosts,
According to Kapur {1940) it fed on various stages of
Aleurolobus barodensig. M, & Serious past of sugarcane in
Orissa. Rahman and Nath {1940) noted that the coecinellid
controlled the Indian sugercane leaf hopper, Pyrilla |
Modawal (1941} obsevved that it did not

cayaléﬁe unless 1% was fully fed, Pruthi {(1942) reported

the ogeurrence of a species of I

stichug as parasitic on
the larvae and pupae of C.gexuaculats, Bagal and Trehan (1945)
found that the adults of Q.gexmaculate fed on the young
nymphe of W naldis on sorghun. The maximum nméber
.of aphids consumed by individual larvae and pairs of adulss
of C.goxmaculats were 303 and 16,4321 with an avérag@ of
60+84 per day, Subramaniam (1950) recorded Homalotvlus
Llamining (Paloan) as a parasite on the grubs of
Cesoxmaculata in Bangalore, Ralshpal (1951) cbserved that
the elytral spots developed gradually after o3 hours of
‘emergence and that the full compliment of colouration

developed in ten hours, sturndriah and Channa basavanna(l953)
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noted Hamalggzﬁga 2psy Iekragtichus SPey and an undefermined

braconid parasite attacking the grubs of cqgggﬂggniﬁiaq
David (1964) noted that Cesexmaoniata caused considerable
reducﬁian in the population of the sugarcane aphida, Khan
and Husain (1965) observed that 1t enjoyed a country wide
distribution snd was well established as an aphidivorous
predator.especially on groundnut aphids, - They algo foung
that when there was no host for it to fed upan cannibalistic
activity oceured, adults and grubs feeding on eggs and
‘pupse of their own gpecies,

Sevmnus spps

Lefroy (1809) notie@d.ggg@gagz,ﬂ’v

ﬁhr@ughout the plains, He observed that 1t required 75
aphids Gaily for 1ts food and lived for 7-10 days. Tho
larva was clm%heé with white vaxy procees@s, the pupa -
remained in the cagt larval skin and the yupal perlo&
lasted for a weel, Ayyar (1925) reecorded that the adult
beetles fed on ﬁh@‘éggs of ﬁim.mealy sceale, |

= maggmg_ﬁreen. Cigar shaped white eges wore laid
by the female slnglj on the body of the female seales. The

hatching grub found its way to tha egy sac of oha scale,
burrowed into it and fed on the’eggs inside. EKapur (1940)
reported that Sgymnus nubilus Muls, and _S.gracilus (Motzch,)



enrolobus

preyed upon various stages of Al baradensis Mask,
a serious pestvéf'sugéraana iﬁ Orissa, Again Kapur (1942)
recorded that they were cqmmenly found iﬂvtﬁé Pﬁﬁj&b'aﬁé
Delhd and were very activé predators 6n aphids and seales,
Aphis laburni Kelt. A.gossypid Clov, A.maidis Fitch.,
A.popld, Fons., and Myzug norsicac (Suls) were cm&?zﬂméﬁ' by
the adults and grubs of S.pubilus Muls. and S.guadeiliun
Hotachs The adulis vere alse found to foed an’gggigzggzg
apraptil (Maskell) and A.orlentalis (Wewstead) in Delhl.
4 grub consumed Prom Beld g@hiﬁs.or aymphs in a day and

fron 12«13 nymphs were consumed by a beetle in a day. 4The
eggs were laid only on plants infested with Apbis Jabuyrni,
usually in batehes of 4 eggs, in eoncealed places such as
under the cast skins of aphids. The female had a fairly |
long ovipositor. Pupal period way 4.8 to 7.4 days. The
adults lived for 25«50 days and they did not oxhibii
cannibalism. David (1964) noted that ngﬁa@g_ﬁpp. caused
consliderable reduction om the population of the sugarcane

@«\E’hi dse

Shillocorug nispitus Fabr,

Lefroy (1909) reported that C.nige
A.gordui Linne as well as on several scale insects like
\storolocanimg, Husaln and Nath (1929) found that it fed

: oo



on various stages of w W a serious pest
of sugarcane, Kapur (1940) recorded Q,n;gg&ﬁng as commonly:

oceuring in Qrissaﬁ Rao (1054) found that both adults and
nynphs of Cenlepitus fed on the seales, one grub consumzng
nearly 8 1adividuals in a days Inside the rearing cages

the 1nsec§ lived_for ten days only without foody and 20 days
with sugar solutions, Again he noted (Rao, 1959) the beetles
assembled in considerable numbers on the under surfaae of
banyan tree leaves for aestivation, each tree containing
more than 1000 individuals. Trials showed that they caula

be used for biologlcal control,s David (1984) observed that
1t played an important role in the reﬂuéﬁian of thersugaieane
aphids, Khan and Husain (1965) found that Senlgrity
dauntry - wide distribu$10n feeding on the g&aunﬂnue aphids,

3, enjoyed

Brumus, sutuzalls, ¥e

Lefroy (1909) reported that B.guturalls was comaon

in the plains, feeding on the cotton aphids, cotton mealy
- buge and probably other éucking insectssy The larva was

- reared on Phanacoccns insolitus Gr. It ate the mealy buge
in all stages and pupated among them. vﬂnsain and Nath (1929)
found it feeding on the citrus psylla Dianhorina
Kapur (1940) observed that it was fairly common throughout
the year except during the extremes of climate. It occured
a1l over Indla, He alserfouﬁd (Kapur, 1242) that a grown up




grub consumed from 10«15 aphide or mealy bugs in a days ﬁn
adult consumed about 18-30 nymphs of  the aphid or mehly bug -
in & day. According to him the mode of fe@éing of the grub
was remarkable, It fed by a process of alternate sucking

and regurgitation of the soft hody Q@nténts of the preve.

Bges were laid in cluste?slsf 4«23 in concealed places,
Incubation period was 4~2 days. There were ¢ instars, The
larvae congregated for pupation. Pupal period was 4.5 days,
6«5 generations were completed in an year. The grubs and
adults exhibited cannibalimm rarelys, It could Ee'ntilized

in the field of biological control. Ahamsd (19%?) found

that the introdugtion of the Coccinellid, B.guturalis for the
control of Byrilla gave encouraging results, Rao (1042)
observed that B.gubupalls was a predator of the nymphs of
gm@%}m 8a I*.u riao ,
but that it afforded little control, Hussain and Khan (1945)
reported that Eygmﬁamxggga fed gregariously on eggs and

lafvae of various Aleubodids. In 1965 they recorded it as

By 8 new pest of sugareane in India

an important predator of groundaut aphid,

Kapur (1940) reported A.varicgsta From the Punjab
and Delhi. Again he (Kapur, 1942) vecordsd that Ad

¥ericgata fed on Myzus narsicag Sulze on raddish, Anhig m,
Bracnveaudus nrunis (Koch.), B.hermela, Healonhorus g ;
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and &:W W The numbsy of agmds consumed by
the aedult was very. varia‘ble. Often the females consumed
more than the males and the number varicd from 25 to 75
- nymphs per days When sexes were egually re@xﬁesente& the '\
average came to 45 nymphs a day, ' The tobal number of
nymphs consumed by a single beotle during the Life time
came to 1260 for male and 1530 for a female, e observed
~ that the mode of feoding of tho adulbs ond grubs was similars
The imner sofb a;:étefntig of the prey was caten and ﬁeavily
chitinized parts wore left undevoured., The egzgs were laid
on the under éurf‘a@@ of the leaves, The average longevity
of the adulte decreased with inereased temperature; The
sex ratio w&s 3 males to 4;. fsmlés;; G=8 generations uére
passed eaeh year. . They could iive without much activity for
over .ncm’chs even 1f no mm.ﬁs wore prmﬁ.ﬁeé; mm larvas

and adulbs exhiidited eamib&li,,m in the rearing cagess

3 SDPDe

| Kapur (:Lm*a) recorded that Rodolis mufficollis, .

MWs H» ngtara, and R. aining fed anm .
purehasl. Sudbramaniam (1950) noted a parasite, W
Zamindung, on Hodolds erubs predating on the Finted acalég i

,;ggm unchasi «mslc. He reperted B.gardlnslis, Re.amabilis,
e ':‘_*;Eﬂ@.ﬁbﬁﬁﬁlﬁﬁ-frgm Hysore state and Regardina
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B.2luzind, Bepatarda end Reminima from Medras.. Ho further
(Subramaniam, 1955) found that the larvae of R.cardinalis
destroyed the eggs of L.purchasi. He recogniseé that
200-280 egge were eonsumed by a larva.

Bosides the more important coceinellid predaters
mentioned above several other speeies were recorded in India
by various authors, For er:émple Lefroy (19209) recorded
Aglis vegtlts Muls., as a predator ef' Mah 2husg
Clands soror We., as feeding on the castor mealy wing,
Aleurodes sp. Subramaniam (1928) recorded Swnls melenaria
Muls,, as a predator of Lontosoma ostemum Dist., Kapur (1940)
Pound that the adults of larvae of £oclophora Octosisnnts Muls,,
Ceperrotteti, Mals, and Yeranla spe preyed upon various stages
Cof @euro;gbm iaamdg@gs Mask.g a serious pest of sugarcane
in Orissa, Permah (1940) mentioned about the introduction of
the Coceinellidae, nodicens Marshe,

Gesimidting Sic., Ceflavicens Croteh., Rentilis geens Mals,
and Asyg, Lrindlatug Warsh,, from Trinad against the coconut
scale, éay,iw destructor Sign., Puttarudriah and
Channa basavanna (1952) found a new coceinellid, Synonvehs
grandis Thuomb, feeding on a‘eolény of the aphid Orepma
hambusicols Talzﬁhash;t_s on bamboo bush in Bangalore, BRoth

adults and larvae féd on the aphids. 4nother similar

Cruptosnath
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large lady bird beetle Anigsolemnia dilataba Fabr., was
noted along with it bub in lesser numbers., DBobth these
species were found to breed sueccessfully in the laboratory
on & larger number of species of aphids infesting a
variety of plants such as g?aﬁn&nu&, eotton, cowpea, pea,
rose, jJack, brinjal, cabbage, raddish, mustard, and other
vegetable and orchard erops. They further (Pubberudrajah
and Channa basavanna 1953) gave a list of beneficial
aoseinellids oceuring in iMysore, These coceinellilds were
Svnoavehs, grandis Twunberg, Anisolemis Gllafata Fabr.,
Svala melanasis Muls, Chilomenes sexmaculats, Fabr.,
Alesls opey Soccinglla opp.s Coolopbors blsellats Muls.,

- Vorania cardoni (Weize) anﬁ “gggz;gg,;gmggguggng,ﬁinn.

Large numbers of the grubs were noticed to be destroyed by

a Bulophid parasite Lebrasthichus sp, end this happened

usually when the predator had been very abundant in a

fielde '&néthar paragite recorded was Hg
Lal (1952) found that Anureohis beliehrysi Kalt., a serious
pest of peach in hilly areas of U.P. were attacked by a
number of coeainellias'namaly: Caoslonhors, sangehi Huls
Illeis sp. Adonia variogba Ooez., Balla eucharig Muls.,
B.brachme Oastrd Muls. and Senopda bilecoustulata Welse.

3 ol QL. 2P

Rae (1952) reported the occurrence of Cryntoloemus
montrouzieri Muls,, in India Krishnemurthy (1952) reported
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it from Bangalore, David (1952) noticed thaﬁ €alliphorg sps
and Yeranis sps caused considerable reduction in the population
of the sugarcanc aphids, Khan and Husaln (1965) recognised
ﬂﬁzagn;a‘Spﬁ.anﬁ Yexagnla sps as important predators of thé
groundnut aphid. ‘ | '

‘ Lefmy (1909) reported that abmt 67 species of
syrphids were neticed in India. They were commonly ea}.led
‘as tho *Hover=flies', The syrphi& larvae fed exclusively
~on aphids, which 414 much damage to plants of various kinds,
The adult fly laid 1tes eggs on piants infested with é.phids.

The larval skin hardened and formed a caée of puparium

énclasing the trus pupa. Bhatia and Shaffl (1933) recorded
the oceurrence of mnggmm (Sphaerophoria) Javanus Wied.

which attamkéd aphids on cottons Uttah (1940) found that

in Delhi district the syrphid larvae fed on a mumber of
aphlds which included R 34y Dooudobrasgicge Fe |
on safflower and Y. a&éénae F on wheaﬁ, barley etes
 Deoras (1942) obg;ertred that a single syrphid larva destroyed
about 484 aphids in 4 hours, The maggots were very voracious

| feedeors, The aphid was %;eld by the mouth and sucked dry,

When very hungry they could suck about 2 aphids per mimute.
Lal and Gupta (1953) observed that the syrphid Sphaeronhopia

geutellaris (Fabr) preyed upon aphids in India and afforded




-
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useful control. The larvae attacked one another in‘the-
absence of aphids and survived without food for a long
peried provided water was availaﬁié, Ial and Haque (1958)

- Pecognized that the syryhﬁd;\ﬁ,géuze;;ggis was of potential
. impertance in India for the .control of aphids, particularly,

,*60brass'cae on whlch the larvae fed, The

'1&??&8 deatrayea 401493 aphlés each at 12.8°C and 62.3
"per cent relative bmmidiﬁy conpleting their ﬁevelapment in
D davs and consumed 308339 aphids at 22,200 and 71 per cent

relatxve humidity and completing their developmend in
12-13 daye. Imms (1950) reported that economically the
:_pradacicus larvee of this family were uoiable in being
important enemics of aphids, coccids and other Homopbera.
" The capacity of syrphid larvae for the rapld destruetion
of aphids was found to be remarkable. He observed that
the entire 1nsecﬁ was nevér devoured, but only the soft
and readily assimilated body contents were sucked oubs
Hugain (1965) observed that the syrphlds formed & very
imporbant beneficilal greug of insects from the econonmic
point of view in the eontrol of groundnut aphide, Of the
syrnhids, Segontellanis was the most iﬂ@O“ aat ,
aphidophagous species in India, Sita Raman {(1966) recorded -
that a single larva of Xanthogramms scgte;lggg requlred on
an average of 123 aphid, A.qraceiveora per day.
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MATERIALS AND METHODS

1. lnseats
(2) Shilomencs sexmaculaty Fabr.

The cges of C.sexmacnlata were collected from

the field on glyrieidia and cow pea plonts infested with

- Aphds grageivora. Orube vhich habched out from these eges
were uﬁilié@a for finding cut their fecding potential

Adults of Gegsoxmaculata required for the feeding experimenta |
were obtained either by rearing i;hem out in the labmatcry
or from pupae cellected from the Pield.

(b) The pupae of Scvmrug guadzillum and .ﬁ@&i...aiim
- glreunflexgs~ These wers collected from the field on

cow pea and glyricldia zalam:s infested with A«grageivorg.

The emerging adults were used for the feeding experiments.

(e) Zanthogromma seutellare Fb (Syrohidag) eges of
Zegoutollaze Fb were eollected from the field. The silvery
vhite oval eggs could be easily located among colonies of’
Asgrac zgmrg on glyricidia or cow pcas

(d) Aphids ,
Two gpecies of aphids, vizs, A.grace 1‘vor§§ and
Iogontens odingg vd were used in the feeding experiments.
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ey

- 0f these the former was collected on glyricidla snd cov pea
and latter on mango, Parts of shoot bearing coloniles of the
aphid vere collected and breought to the laboratory. Only

medivn sized aphids were used in the experimentsc

2. Eguinmenks |
 These ineluded the followingie

1, Specimen tubes

2, Petridishes

3, Muslin cloth

L, Gamel.héir brush

5., Blotting paper

ﬁg@hags

The required nuuber of aphids was placed on
tender terminal shoots of glyricidia or manso as the sase
may be, which were‘eut to a length of B emé,' The ghoot
bearing the aphids was then placed in a petridish on wet
blotting paper, OUne grub or adult was then introduced
into the potridish allowing it to feed on the aphids
provided, The aphids were supplied every morning and
éifference of aphidg supvlied and thogse left over was

recorded dailye.



DETAILS OF EXPERIMENT
AND RESULTS



DETAILS OF EXPERIMBENTS AND RESULTS

A few experiments were conducted to find out the

feeding potentlal of some of the common aphidivorous imsects.
Tnese studies were made with grubg snd adults of Chilomenes
sexmaculats Fabr, adults of Seympus guadrilium Motsch, end
Psoudaspidinerys giveunflexa and the larvae of the syrphid,
Xanthograma seuLellore Fb, Following are the debails of |

'these‘stadies and their resulis.

Exneriment No, I

\

Daily consumption of the aphid Jphis craceiyora by the lerval

Fabr *

stages of Ghilomenes sempaculata

Egperimental detgiis,
Larvae of C.gexmaculata useds

Aphids used:

First instar grubs whieh had

Just hatched from eggs

- ¢ollected from the fleld were

used for the esperiments.

Colonies of Aphis ¢raceivora
infesting glyrieidia and

cow pea were collected from =
the field together with the
shoots they infested and

brought to the laboratory,



Number of £irst instar
grubs used for starting
the experiment,

Experimental yériad:

Teuperature during the

experimental period:

Relative humidity during
the expe?imental period

Prosedures

k-3

wIE

fonsd
o

Aphids which had relieved

thenselves of their oral

anchorage within the plant

tissues and were froely moving
about alone were used for the
studgies, Individuals of the
same size (medium size) were

seleeted for feeding the grubg,.
80

29«0=1966 = 7~1~1967,

- 78475 = 35.47%F,

88,668

The selected aphids were put on
small piecos of the host shoot

and exposed to feeding by

- individual grubs vithin petri

dishes, For the full Qetails

of the proeedure see under

- YMethnodst.
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Results.
Data on the number of sphids consumed by the
individual larvae of the firet, second and third instarve
are tabulated in Appendices I, IZI angd II1 xeéyeetively,
and thesé~areﬂsnmmarisea in Tables 1, 2 and 8 réspoctively.
It is observed thet the majority of the firet instar grubs
moult on the third day, The numéer of aphids consumed by
& single grub on the Pirst day of hatching varies from
2 %0 8, with an average of 3,48: On the seceond day the
- eorpesponding figures are 27 aﬁé 4.92 respectively., During
~the first instar stage a sﬁngie grub consumes 2«15 aphids
with an‘éﬁéfage of 8,98 aphids, T%e nunber of aphids
canvumed on the' first day of the @eaond instar is 1 %o 20
with an average of 5.48, The corresponding figuves for/the
second day are 1. ko 24 and 5,62 respectivelys The number
of aphids consumed on the third day is £ to 15, the average
being 5.76, During the second instarglmaﬁarity of the
grubg moult on the third day and a single grab consumes
2.33 aphlds with an average of 24;13. 1 4o 30 aphids are
eaten by a third instar gyad on the fi?st.day, the averagoe
being 15,75, On the second dey the number of aphids eaten
are 12 to 45 with au average of 22,75, nQn the third day
the feeding rate varies from 5 to 30 aphids with am average
of 17.78. Majority of the grubs pupate on %hé third day of
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the thiéd instars The avaraga nwnber of aphides consumed in
the third instar stage is 58.76. |

~ Out of the 80 first instar grubs with vhich the
experimenz was started only 54 moulted giving giving rise
to the second instar grubs, there being 82,58 mortality
among them, The average duration of the firet instar is
sgen %6 be 2 days. Among the sccond instar grubs there is
70.36 mortality, Ot of the 54 grubs used there are only
16 survivels. ?h@.avarage @ﬁraﬁien 6f the second instar
is 3 dayse There is a survival of 81.£5¢ among the third
. instar grubs.. The average duration of this instar is S dayse.

in ﬁhe‘féading exzperiments
, uwihg the larval stages of
Eegexpaculata, a condition
aroge when the first Instar
% larvae died without feeding
) o ' on the aphlds supplicd.
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Summary qf‘observations made on the feeding potential of
the first instar grub of g&ggﬁgﬁﬁgggggg[ {Summarised from

Appendix I)

Total Mo« of grubs used

No. of aphids consumed per grub

Znd.day. -

No. of grubs d@aﬂ-‘

Poreentage of survival

Nox of aphids eonsuned per
grab

Nos of prubs dead.

Pereentage of survival

Ho. of grubs moulted

No. of aphids consumed per
grob c

No. of aphlds censamaé:ber _
grub during the flrst instar

80

Range -
Average

82,758

Range

Average

16

76.12%

- Rangs

Average

Fange
Average

3,48

- 7
4,92

2 « 10
3.9
2 =15
8:98



‘ﬁummary of abservatiens made ort %h@ feaﬁing pmtentxal af the
-s@can& mstar gm’t:« of C.’._ emma ey ats
: ‘ &ppanﬂix IIJ

‘fﬂﬁai Mo Qf’gxahg,aSQ& e

'i_ﬂm of mﬁnﬁs canmea per
. grub .

%@m ea:t* gmb;% used
Hovg, eﬁ" grubs c‘ma& _
-é’emmﬁpm of survival

Ho.of aphids consumed ver
: gm:zb :

Hou of g?uhs'aaeﬂw‘
Ko, of grubs survived
’?erceni:ag‘e of survival

fo, of aphids eansum@d pe%z*
gl

FQ» Qf g?ﬂbs ﬂia&
. Hos of grube survived
Fopeentage of mwﬁw:i

Hse of aphide consuned peor
gmb

Percentage suwivﬁ,l of - gmhs
dumng second insi;ar

Avc,,mga duration af i:ﬂe apoond
instar

Noe of apm.ﬁs consmeﬁ pe:r gmts
- duwing aeeoaﬁ instar

54

52

20

B1.53%

. Ranpe

Average

5
o7
84,3?%

f&v @rage

13
18
50,26

Hange
Average

29.63%

3 days

Range
Average

Range -
_ Average |

€Summarise& frem

1«20
B+48

2 =15

: 5??%.,

3. ~ 14
5;% b

3 - 38
24413
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Summayy of observations made on th@'feeaing potential of
the third instar grub of ghggzuggnlaga (Summarised fram

Apnendix III)
Total No, of grubs used 15
Ho. of aphids Qonsumed per Range 1«30
gr‘ub - Averoge 15,75
o, of grubs dsed 3
Percentage of survival 81.25%
Hoe - of aplhilds annsnmed;per‘ Bange ; <45
grubh Arorage 5«76
oo of grabs surpvived 3
Percentage of survival oy 4
Ko, . of aphids eaxsumed.per Ranze 5 = 30
grub Avorage 17,78
Va, of aphias eensume& ﬂer | e - 7
grub Average ‘3,5 '
No. of grubs pupated 3
Percentage survival of grubs ",
during “thind ingter aL@?5%
Average duration of the third 3 days
instar |
. Woe of aphids congumed per Eange 42 » 76
grub guring third ingtar Average 58476



 Feeding of the grubs with sugar
solution in addition to feeding

- them with aphids was tried as a
vemedy for thise Doteils and
rosults of the experiment are

‘e

given belows

Number of Pavey instar

" grubs used for starting 10

the experiments
Brporimental period: 8-11-1965 = 10-12-1966.

Pemperatuve during tho
exporimental period  }

SCRWER.

78476 = 86,76°Fs

Fi

N ﬁel&tiv& hundeitys - o,

Procedures - . Small pieces of host sheots were
| dipped in sugar solubtionsg and
- thése were used for colonising
the aphids selectad for Peeding
 the g?ﬁhsa The gugar solution
wns thus supplied enly to the
f&?ﬁt instar gr&bs; Rest of the
details of the experiment as in
Experiment Ho.l.
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Hegults,

Results of the experi iment are shown In Appendices
- IV, V and VI and thelr summaries in Tables 4, 5 and 6. The
number of aphids Gonsumed by a larva on the day of hatching
of the grub ig 2edy the averagé’béing-2.8. On the second
Gay aAgrub eats 3-5 aphids with an average’of 4,22, ﬂuring
' the Pirst instar s w 3ingle grub consumas aboud 5~9 aphids with-
én average of 7.11s The numbep of'. aphids eafen on the first
ddy of the second instar»variea between 14 and 20, the
average being 17.22s On the second day the corresponding
?;g eg are 12 au and 24 and 19,44, Hos{ of the grubs moulg -
lan the thivd day. ' The QVarage‘ﬁnﬁbeﬁ‘pfiaphi&s\consumed by
a grud during thé‘Seasnd instar'étage>13*22341vw1th.an average
of 38,44, 21 to 31 aphids, with an averagéwaf 28,11 are
conswmed by the grub on the first dsy of the third instar,
on the second day the corresponding figures are 3&_%0145~aﬁﬁ

39.33 respectively. ALL of them pupate on the third daye

Ot éfithé 10 first instar grubs used for the =
experiment oaly_dné diés, Average duratlon of the first
instar~lasté.2 éayé. None of the aaeondfins#a?_grubs»ﬁie,
the average &nratian of the third insﬁar is 8 days. No
- morbality on the grub¢ is noticed ﬁuring the third instar
also, The average. duration of this instar i1s 2 ﬂays.
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Summary of the observations made on the feeding potential
of the first instar grub of C.gezmgoniglo on 4.guaceiyors

and gugar solution {(Summarised from Appendix IV)

;i ‘1 §'I§ -an-
Total Ho.s of grubs used

Noe of aphids consured per
grud

Nos of grubs dead
Percentage of survival

fparage No. of aphlds
eongumad per grub

2xd.dav.
Persentage of survival
' No. of grubs moulted
Ho. of aphids consumed
Per cent survival of
grib during lst instar

fverage duration of £ivst
insbar

Ho. of aphids consumed per
grub during first inster
astags

10

Range 2
brovuge 2

207

Renge 3 =5
Average 4.28

1005

.9

M1
208
2 days

Range 5«9
Avorage 71l
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\

Sunmary of tha ahsewatiens made on the feeﬁing gﬁtenﬁia’i
of the second instar grub of Besgnamnlata on 48808
© and sugar solution (Sunmariced from Appendizm V)

Total No. of grubs used e |
No, of apmds consuned per Rango 4 - 20
- grib | B - Average 17,22
Ho« of grubs dead 35 KA
Poreentage of survival 1008 .. |
fo. of aphids gconsumod per Range 12 -« 22
grab Average 12.44
Percentage of survival - 1008
Mo, of grubs-moulted 8
Hoe of aphids ‘aonsuned pey y
grab o 14
Pementaw survival of grabg 1008

&wﬁng goa fma instay

byevage ﬁ&mtim of seeond

instar 2 days
Ho. of aphids consumed por Range 27 » 41
grub during seeccond inster Averags 28444

.stage



the third inotar grub of | e

and sugar ﬁalutiﬁn (Sﬁ@ﬁa&i*eé 9?&@ ﬁ@%@%ﬁi& VI)

RS

Total No. of grubg used.

Hos of aphids consumed pew
grub

Pereont survival

Bos of aphids ﬁmﬁfﬁm@d @@E
grub

i«lm af pinbs gﬁ:gm%@ﬂ

grmh

E-“r»m % survival of @:m%ag
é&@mg 8rd inshay

Average duration of Srd
instear ,

' Hos of aphids consumed pey
zub during Svd instar
stage

Rapge 21 - 33
frerage g@gll

Nf‘

M"'@ T B 45

évamge 39,53

80
100%
2 days

M e - 585 « 96
&v&‘f‘*ag@ ‘?%78
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Daily consumpbion of the aphid, A.gragaiyors by the adulte

of Sesamnaculata reaved out in the laboratory

Total nunber of adults useds

Erperimentel periods
- Tomneratures

Relative hunldity:

Progedure s

Adults of S.gexmaouiatia

rearcd out in the laboratoery
were used for the fecding
expw@uﬁﬁ@

10

12101966 = 24=11.1986,

76488 = 85,8297,

88,82%

The ccunted number of
aphids put on the small

vleces of the hogt shoob

 were introdueed into clean,

gterilized test tube, ond
¢losed with & muslin cloth.
Observations weve taken
every day bebuwesn S.30 and
12,30 A,H, Rest of the
dotails as ig Experinent

Roess
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The results of the experiment are shown in

Appenddx VIT and an extract of this is piven in Table T

- Sunnary of observations made on the feeding potential of
 the adults of G.gexmacniste. (bred in the laboratory) on
A-graceivora (Summarised frou Appendix VII)g |

-—m---sa-au--ac---—-m-m—ma---::-:m--:-a-—---:oma—------a--m

No. of adults used: 15
Survival periocd of adulty Range 13 - 48
- . _ - Average ST
Total No. of aphids consuzed Benge 263 - 1301
by en aduls during ibs 1ife &rerage 908,7
Noe of aphids consumed by  FRange 8 - 44
an adult peor day | foredage 27,22

. The adults conswie the vhole body of the aphids ezeépf;ing '
theilr highly s@mmmz@& portions, On the day of snergence
one adult eats 1030 ephids with an average of 20,7. The ,
number of aphids consumed by an adglt per day ranges betueen
10 ond 46, The average feeding wato per day of individual
adult boetles ranges between 20.83 and 31,08, The
longevity of the adults varies from 13 %o 45 days, the
average life of the beekle bemg 3541 €ayss The maxinum
nunber of aphids consumed by & bestle is 1301, congumed in
43 dayse The welighted uemn of the number of aphids eaten
pey day by a beetle is 27.22,
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Daily consumptian of the aphid, A, f*jinf~vihV the a&ults .
of ﬂ,ggxmggulgma raared aut frem pupae eallected fram the
field, |

Adults of C.gexmaculaba used: . The pupas of,C.sexmaculata
’ ’ | ﬁera-cnlie@taﬁ=fram the
leaves and shoots of
vg&yriaiﬂia and eow pea vhich -
wore infeéteéAby;g.“

The adulis emerging out from
these pupas. were used for ‘
o _ - the experimenﬁ.
Mo, of adults useds : 19 |
Experimental periods . 174111956 « 2742-1967,

Temperatures 76:31 « 86,95°F,
- Humidity:s - B 86,495 .
Procedures Ag in the Experiment No.I.

~ Data on the number of aphids consuned by the adults
~ ave tabulated in Appendix VIII and simmarised in Table 8,.
The pumber of aphids consumed by the adults on the day of



Sy mw of obhs aﬁwtg cme mé@ on the feeding potentiel of

the aduits o 1ta whose pupae ave collected from

- e T - £ 0 - --—-rum-m—-muu--:e-—-a-u--mma—mga--an—nm——mmus-_---—u:—m

Hos of adnlis useds | =

urvival peplod of adwitss  Hange 3 e 108
Survival period A%gﬁ% S5eot days

"?"faﬁé, ¥o. of aphide Range 120 - 7608

eonsuned by an aduld . ,
é;ugix@aﬁ’ ﬁ:ﬁjmi‘m Average 1818,00
No. of sphide concumed by Tenge 34 = 109
an aduis per day Averoge  Bl.86

D ) I €D £ A I D I T B S T D TS T £ 0N AD W W I WD D D <29 T OLD ou S N D D WD 2D T 2 AT D D D WD D £ T Y D 9 S 2> G D

esergence vardes botuween 34 and 64 the av@mg@ poP b@a@l@
being 4.5, The average foeding rate of individual
heetles per day rapges E@%@?@@é 35415 and 77074 The
;m%m of aphids consuned per day rangey bebuwoon 34 and
108, The longevi ty of the adulbs veries from 3 to 108
ﬁays, the average being 96421, The makimug sunber of
aphids eaben by a bestle is 7805, consumed in 108 @&?ﬁa
The welghted nmosn aumber of aphms consumed per best

pey day btaroush oul thely ;'i.if@ $ime g 51s96,
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Lomontiers gddnae by the
wmm

ffa@ ilb pnpae ealleeﬁe&

Adults of C,sezmaculata used: The pupse of Cegoum

were é@ll@éi‘:ed from the
£ield and brought to the
Laborabory and placed in
& gterilized pobridisk
for cmergences The newly
emerged adults wore used

for the feoding experiments.

Aphide vaeds ColomsSoa of

infosting tender shootz ang
leaves éi‘ zzz\-mgé were
celiected from the ‘Tield
together with the s’i’ic)ets

.“.

and brought to the
laboratory. The selection
9% bhe aphids for the
prporient Ras &8 mentioned

wnder i;L, tarizls and Hobthods,.



bsmbér of aﬁul%.sa useds
Experimental poriods
Pemperatures
Felative humiditys

34

.17w1~1967»~-1~4¢196?

75,72 = 90.,43°F
84,245

Tha msults of the gzperiment are given in

Appenam xx and stmmariced in z'able Yo

Sum:zary of ao&awaﬁims made en the i’eeéing pc}tenfsi"l of’

the adulée of Qegos

u----m--—m—-—----—--——------—

Boe of aduits used
: Suwwal pe 108 of aﬂal%s
Total FVo., of aphids

consumed by an adult during
its iife

Noe of a;mma consumed by

an adult per day

Range
‘ Average ,33 |

, Odinas (Sumzaari

Renge 5«8

Average 46481

Rango &aéo - 7588
Average GG

&5 - 194

Tae number of aphids consumed by the beatlé on the day of
emergence 1s 45 to 75, the avemga boing 67,83, The _
average f’éeéﬂtﬁg rate per c’iay of the iﬁﬁiﬁ?éualk beetlcs

vaties botween 58.67 and 100,66, The number of aphids

consuned pe:c doy ranges botween 45 ond 124, The welghted
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mean of the nunber of aphids eaten per beetle per day
through oub its 11fe time is 92,38, The longevity of

the adult beetle ranges from 5 §o 8L days, the average

boing 48.89 deyss Tho mazimum muber of aphids consuncd
by an adult beetle 45 7132 in 31 days.

A
]

Romber of adnlés useds
- Bzperimental perlods
Tamporabures

Relative humiditys

1 used: The pupae were eollected

from the £icld and the
adults whioh emerged oub
from them were nsed for

the experiment. The aphids

©used for the feeding was

:,&ﬁﬁv i ” ‘

13
S1wiSelit8 w uRel8967
T1.87 « 87,3300

334745
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30 medium sized aphids were
geloctod and introduced into
the tube as in the other

- expérinents. For the first

17 days the individual bectles
were suppli:ed with 30 aphids
cachs Subsequently they were

-fed with 15 aphids each per
day and this was continued

t111 the beetles dieds Rest of

. the “ﬁei;éils_as' in Expezfiment'

Appendix X gives the

Hos lp

-results of the experiment,

The adult beetles survive for 6 « 60 jdays and within this
range they constme 169 - 1130 aphids with an average of

17,51 aphids ‘pér day per beetle. The average longevity
of the-adults is 87,36 days, -

Suwival of the adults of @ﬁgg@aglam when fed with 15

aphids per day throughau‘b ﬁ:s life,

Number of adults useds
Experimental period:

8

19+1=1967 « 3+3-1967,



Temperature: 75:0¢ = 87,31°F,
Humidity: 83,557
Procedures 15 medium sized aphids were

selected and colonised on
picces af the hoét shoot and
introduced into the tube. The
rest of the experimental

, Qetalls as in Hxperiment No,1,
Results,
" Results of the experiment are tabulated in
Appendix XI., The adults live for 2 = 58 dave with an

average of 39,8 days,

GRnerimental detaijs.

Humber of adults used: 3 . '
 Bxperimental periods. . 29w12-19G8 = 26-11967.
Temperature: _ ' - 78 « 87,37°F,

Relative humidity: , 33,24% - |

Erocedures » | The adult:s beetle was taken in

a clean tube and was supplied
with a gieee of glyrieidia $wig.
Rest as in Experiment Noe. I.



=t

o

€
06}

Hesults,. h B
Fesults ave shown in Appendix Xin\ Yor 4 a'ﬁ'days
the beetles move about actively searching fﬁr\“h@ir préy,'

Then they decreasingly bocome weak and die iﬁ\& « 7 days,

average duration of 1ife is 4,15 days. El\
Exporinent Ho. 9, L : \i\
Daily consuzption of the aah1d$ R‘gggg;;xgxg bJ the ‘adults

of 3 mmXQQQ&'F%¢7,}¢QLQ

E&szgﬁ&aagalwéa&_;l‘&
Adults of S,ggggf;,

acllesteﬁ Tzom glyricidia,
cow pea and Bupatorium in
tha Lmela'vué used for the

Feeding experiments.

Aphids useds ' Aeglaceivora.

Ho, of aphids used: 21

Experimental period: OBwl1=1966 = 25-1=1967
Tenmperatures’ 7540 - 52,1800,
Relative humiditys 87.50%

Rest as in Bxperiment No.l.
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Begulde, |
Resulds are shown in Appendix XIII and summarised

in Table 10s L -

| ZABLE X.

Summary of observatians maﬁe on the feeding potential of

the adults ofgw madell
Appendiz XIT1).

------‘_--—-n--—:‘_—-------ﬂ----&-—--“-------—ma:&:ﬁmﬁ‘_@‘_

o, of adults useds 21

Survival period of adults: Range 18 = 65
. o . dverage 46,67

Total No, of aphids * Range 181 - 582
consumed by zn adult Average 4AT73.43
during its 1life .

i (Swmmarised £ram

Ho. of aphids eonsuned by Range 2 -20
an adult per ﬁay _ Average 9,28

aphids with an average of 9,43, 2 tq 20 aphlds are eaten
by an adult per days The average feedihg' potential per
day per bectle is 9,26, The average ‘feed.'mg rate per day
of individual adult beetle Tanges between 9,25 £0 11,50,
The longevity of the adults varles. f’-rém 18 to 65 days, the
averags 1ife of the beetle lasting 46,67 days. The maximum
number of aphids consume& by a beetle is 546 consumed in
&5 aaya. The weight:eﬁ mean of the number of aphids eaten
‘per day by a bectle is 8,41,
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Da‘lly consumptien of the aphm Anm W by the
aaulta wf f,i a8

Adults afﬁ?~m" %4, ngeds  Pupae were

.aalleeted from the leaves and
shoots of glyrieidia and
cow pea plants in the field
‘L fram among aphid colonles,
. The adults emorging out from
them were used for the

‘experinent.
Number of adults used: 20
Expewimental pari%@s . 4allel966 - 17«12.1968,
Temperatur@s . 77 - 86,950F,
Rolative humiéity: . 88,958

Rest as in Experiment No. I.

Rosults of the ezperiment are tabulated in
‘Appendix XIV and summariseqd in Table 11, The number of
aphids consumed by the adults on %he-éay of emergence
of the beetle i3 8 to 13 with an avérége of 19;55;
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| stmma:ey of ah«emtions made on the i‘eediw pmtentia&. of
the adults oi’ “ | '
{Summarised f1om Appenﬁix XI?)

s o - N T N . . . R .

| No, ei"aﬁults 'usedz T e i' | . o
' Burvival period of adultss = Range 10 « 44
- S - : Average 28,25
Total No, of cfults o e - |
eonsum;ﬁ by an adult g Hange 25 “Oé

duping 1%s 1ifes hverage . 278.8

‘To, of aphids conswned - Bange 1 ~19
by an adult per day fverage  9.83

R o - Bairsaing S . 1 o » o " » -y Lo ! N 5 Sl S

, j’.i‘tza niaximm. rxu;%abe,sr, of . ayhids ea@xzmeé renclics upto 19 aphids
per days The iaveragehziﬁber of aphids consumed by the |
individual ‘beat-ias per day ranées betwecn 9,02 and 1245,
 The ‘lmgévity ‘bf the adulis varies from 10 %o 44 aayé thé _
average 1ife of the bestle ?}eing 28;25 days.

Daily eonsumptian af the, apm.d Ao'j_
of the symhid, &W Mm

yora by the larvae

‘Larvae of W W used: The eges eo}.lectea
:E‘mm the f’iam were pul .‘Lm&
elean stoprllized petrl éigh on



A AN ' ‘
7<§ N7
o Coa i o
‘) r: ‘/&. e 0 ///\\i\
) e
\/")'9\ AT L
Rt wet blobbting paper,  The larva
whlch hatehed from 1% weve used
for the experinent.
Bumber of larvae used: 14
- Bxperimental period: Dl G7 o BB,
Temperatures © o T746 - 89,9707,
Relative humiditys 82.4%

Rest as in Experiment No.I.

Réf;gl‘gﬁ &
Resulis of the experiment are tabu¢atad in Appendixz
XV and & umnar;sed in Table 12,

ABLY ZTY
MMM .
Summary of obe@rvatvon nede on the fe

ééﬁﬁﬁ%&J;JQQQ‘éﬁsﬁLlwéﬁﬁa

ding nobential mf

w}

mﬁﬁ of mq é@b% useaa x@
Lafval durations - Renge G = 7
o Average 8:07
Total Wo. of aphida Range 287 - 1448
consuned pey lovva ~ Averase 257 .56
&verage Ho. of aphids lgt day 20460
consuaed per larvve . ond Agy 32,86
afber hatening, 2rd day 51,38

4th day TH.36
Sth day 92,88
- 8th da 108,43
Fth day 10000
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The maggot cats 7 « 28 aphids on tile day of hatehing, the
average rate being 20.5. The mmber of aphids consumed

rer day ranges between 7 and 110. The avérage foeding rat-é
per day of individusl meggots ranges between 42,50 and 68422,
The lcngevit;{r of the maggots 19 6 =« 7 days, -tha average

being 5,07 days. Most of them pupate in the 7th da,y. The
maximum nomber of aphids consumed by a mggot is 485 aphids
amsumed in 7 deyse



DISCUSSION



DISCUSSION

Hesults of the experiments presented éﬁll show
that the feeding capacity of the grub of C.gexmaculats ie
least in its day of hatehing and increases gradually as the
grub grovs. 'A.grub has & maximom life of eleven days and
the average number of aphids consuned oﬁ ﬁhaséAdays ares
3,48y 4,92y 2:9; 5.48, 5,62, 5.78; 5,94, 15,75, 22,76,

Tlﬁ may be noticed that

there is a sebt back in the number of aphids -consumed per

17476 and 6,5 aphids respectively.

grub on the third day of the first instar and fourth day of
the second and third instars., This is beceuse most of the
grubs nmoult on these days and those which do not, feed little,
On the whole it may be scem that starting from an average
conswaption of 3.48 aphids per day on the day of hatching
the number of aphids consumed inereases to 22,76 per day
consumed by the third instar grub on its second day. The
average nuber of aphids consumed by the grub during its
different instars are 8.98, 24.13 and“58.76 for the first,
second and third instars respectively. Acecording to

Lefroy (1209) a grub of Qggggmggglggg requires 200 aphids
during its larval stage vhile Bagal and Trehan (1945)
observed thot the maximum nuuber of aphids consumed by a
grub is 303; In the present investigations it has heen
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seen that a grub during its larval stage consumes on an
average of 93.62 aphids and lives for a period of 3-11 days. -

At a stage during thege investigationé econsiderable
morbality was experienced among the first and second instar
grubs wh@n fed with aphids only and the firet instar grubs
often refused to accept the aphlds supplied even vhen the
aphids.wer@ of the first instaristaga. When the fivrst
instay grubs soon afther hatéhing were supplied with sugar
solution in_aﬁﬂitien £6 aphidg the reﬁult was epectacular
and it uas observed that there was 90 per cent survival among
the first instar grubs and no mortality in the subsequent
instarss ‘Further the feeding rates of the grubs fed with
the sugar solution (in addition to the aphids) increased
considerably, these vere 7,11, 38,44 and 70,78 g;im‘r.ds per
) grab for the first, gecond and third instar respectively as
againet 8.9y 24,18 and 54,36 aphids respectively consumed
Aby‘a grub reared oubt without sugar solution. Th;s‘indicates
that the grub fed with sugar solution is more powerful and
vigoéaus tﬁan that fed only with the aphids. It may be
that the carbohydrates play an important role in the mutrition
of the insech. It thné appears thét in nature the grab feeds
on other mabterials to provide for this 9avbahyarates
component and the honey dew secretion of the aphids and

nactar are rich sources of this component.



The capacity of the adults of Cegexmaculata to
consume aphids has ﬁeen found to vary“consiﬂerébly‘ ‘
depending upon the condition under which they were Hved,
ﬁ@tW@en the adulté'réared out in the laboratory on aphids
only and those obtained from pupae collected from the fleld,
the feeding rate 1s far more higher in the fleld bred -
adults than in the laboratory reared ones, Thug the .
average feeding rate of individaal beetles, pér day ranges
betwoen 20,23 and 51,05 in the former and 35,16 and 77.74
in ‘the iatter, ﬁhe welghted means of the consumption of
aphids per day per grub being 51;36 and‘sz,sa respectively.,
The ohservatiaaAmay be eorraléted with the observation
reforred to pr@viausly on the mutrition of ﬁhe grub;’ It
'appears thas the>lab0?atery reared beetles are w@akﬁr'than
the fleld reared bactles and this ﬁay be because in the
fielé it is abia~to get a complete foods It may be pointed
.ouk in\ﬁhiS'ﬁonnéctian that this beetle has bheen observed
to feed on nectar in the field. Desides the feeding
potentlal, the longevity of the adults also varies in the
two types of beetles, the longevity has been found to be
13 o 45 days (average 83,1 days) in thé labmiatory reared
beetle and 3-103 days (average 35,81 days) in those
collected from the field. The maximum number of aphids
eonsumed by the bestle is 1301 in the former and 7608 in

latter typen,



47 -

Gamgaring the capacity of the adults of.
- Sssemmaculata to feed cnidifferenﬁ types df‘aphids it has
observed that the'beeﬁle-is able to congume a eonsiderably
mcxm munber of the manga ephide Joxontera gdinge than of
£h racad Ora3 the average of feeding rate per day of the
bée&le on L.gdinae is 67,33 and that on A«Gra
92,38, Bagal and Trehan (1945) observed this to be. 60,34
nymphs of _,gmggm maldis. Th« ﬁibaer number of
a:28inge consumed by the bheetle appears to be due to its
 smaller size as compared with the ether, |

uxperxments eanaueted on eontrolied feeding of
adults of. .&.W have shown that mle czéults can

'I‘survive withm’d; affecting itc noemal, auratian of life even

F when ahe nunb@r of aphids cansumed iz reduced to 185 per day

from the ad 1ibitum 1@1?94. of 81 apm.&*' pey day. The adults

hovever eauld naf: guzw.ve stav-vaﬁien f’ar mm:e than 6«7 dayse

| ?h’aafé axlsts 2 general ccz,-rel.atim between the
nuznber' of aphids consumed per day by the adult beetle and |
its longevity.’ Thus 1t 1s’ seen ‘that »génemlly; individual
‘beetles which have a higher feed:mg rate survive for lenger

ricds and viceversa.

The female of ___.W eonsume more aphids
than the males and the femal&s are larger in size than the
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moles, 1% has heen seen that hne average fesding rate por
day iz 94,38 apa ids fov female md g1 .91 aphids for uale,
The death rate @r the female is less than that in males,

'Ameng' the predators Q.W, Ezey
Sirqumflora, ﬂc%&ﬁ@&% and Eegont 1
Cesexmaculata has heen found to be the nmost a@ﬁ:emi:m‘!

pméawﬁ of the aphid cons zmmrr 45 e 124 aghiﬁs of the
_S}Wﬁiiﬁﬁ‘ Ze pdinac ané 84 o 109 AsL¥accivors per day wi*‘h .
a maximum ;91-‘ 7139 and 7608 respestively. Iis survival

| reriods lagts 5 o 8‘!. and 3 to 102 days. The naggot @ﬁ*

eilore whish cansumes 7e1a¢ aphids par day llves Por

| 8«7 days feeding e maximw of 485 aphide. Adults of
iaw 2ats 2-80 aphlds ber day lives Por 12-G5 daye
écr;s;@a_iﬂg a maxinum . of 5&2 aiaﬁiéa-pé& amxlt. ".és.e:?r;umé of
Reglxewnfiong has an eating vate of 2.19 ephids per day

live for 044 aay“s, consuslag upto 804 aphids per adult,
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SUMMARY

_ Studies have been made on’thé feeding potential
and food requirements of the grubs and adults of Chilomenes
sexmaculata Fabr, and the feeding potential of adults of
Sevmnus, guadrillum Motsch, and Pseudaspidimerus cireumflexs
and the maggots of the syrphid,.xagghaggémgg segtgllgrg Fb.

The‘firs% instar grub of C.sexmaculats feeds on an
average of 3,48 aphids of Aphis graccivors during its first
day and 4.92 aphids during its second day and on a total of
8,98 aphids during the whole instar, The first instar lasts
for an average of 2 days and suffers a martélity of 32,5%
under laboratory conditions. The second instar grub feeds
on an average of 5,48 aphids on ite first 5.62 on its second,
5.76 on its third and 594 on its fourth day. The second
instar has én avérage duration of three days and suffers a

mortality of 70:37%. A grub of this instar consumes a
total of 24,13 aphids on average. The average consumption
of the third instar grub is 15,75, 22,76, 17.78 and 6.5 on
the first to fourth days respectively. The third instar
grub feeds on an sverage of 58,76 aphids and lives for a

period of 3 days suffering a mortality of 18,75%.

The average nuuber of aphidsA(é:craecivora) consumed

by a grub of C.gexmaculats when fed with sugar solution in
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addition to anh?ﬂ is 7.17 on vhﬂ first instar, 38.44 on
the second instar and 70.78 ia the third instar. The grubs
suffer 10% :zzoﬂ;amw on the 'fﬁ.r‘s{:, and no mortality in the
~ subsequent iﬁsﬁa‘rs.—; ' |

The &d&l.bs of G,magu},g,mg, reared out in ‘tha
iab@raﬁgry mnigﬁgggggggggﬁifeadu an an average of 27:22
avhids per day and 906,7 aphids during its life time which
Losts o an ave?age of 33+1 days. The adnlts of Ce.gexmaeylata
chtnined from & @?pupaa ﬁ@iiect@& from the field consumes
tn an arverago of 51,36 aphids ner Gay and 7608 aphids dnring

its 1life ?asﬁ ng 25,21 dayy O e BVEPAEc,

fielﬁ nred adult of U.sexcaculabta eats on an

-2dinag per day

and a tobal of 5611 aphids during its iife time whioh aceupies

. od I‘

average 92,38 aphids of the Snacies,;bﬂc

4G4+81 days on an average;

« E§UQW£mﬁnt$ o wan r@lleﬁ feading of the adults of

;~%-@g;%p FAR A,cwqm 2iioga show that % gurvives for a

perted of 37,38 éa;m on an gverage wien fod with 20 aphids
per day for the firet 17 dsys and 15 aphids pér‘day for the
rest of the perindy Tor 29,8 davs when fed ﬁiéﬁ 15 aphids
per dey through out its 1fe, and for 6.16 days uhen

completely storved,
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Jun, (£i2ld bred) consumes on
¢ ‘fi.gaﬁri pex day and 473.43
aphids durlng Lts whole 1¢fe 1aqt&ﬁb o1 an “Vﬁyage 46.67 aays.

The adult of Bs , ";g§§1€fielé bred) has a
feeding rate of 9.83 apmas (&.,,;

during ite liPe uhi th lasts on an avervage 28,25 days.

seivora) per day and 276,8

_ fne feeding Qﬁgwhﬁiﬁj af the mageet of X.geutellare
i3 382g3a aph*da ﬂa?im@ igs iawval duraticn which lastswrov

an avavage of 540? days.,
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Appendix I
Feeding potential of the first instar grub of C.gexmaculata
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Appendix IT
'F@edinﬁ potentzal of second instar grub of G gamg g; g
\ - on éaamc.ﬂmm
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Appe ¥ II
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Avpendix IV
Foeding potential of the first instay grub of G.sexmacylabs
© Aegraceivora end sugar solution
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Avpendix V¥

Feeding potential of second instar grub of C.sexmacnlata
on d.grageivora and sugar solution
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Sle into v — aphids

Hoe second ls% gnd Brd consunmed
instar day - day day

L Ba13-88 15 24, I a9

3 5 12w 27

4 g 23 " 27

5 ig 15 169 49

8 7 20 m . a7

7 13 19 0 37

8 20 21 1 41

o 1= 20 _ # as

keI 20 21 w 41
Total 155 175 ic 348

5 e o o 21 3 A o 06y i e e e o o ; 2 0 g ' " e b b o



Feeding potential of the third instar grub of C.sexmaculata
on A.graceivore and sugar solution

~ Date of  Numbor of aphids eaben  Fotal | Averame.
moulting  on days after moulting number number
E_rla to the 0 0 00 i s 925 220 D - e 0 D i 9 o of ‘
Kos thirg st - ong - 3rd aphids aphids
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5 24 36 P 59 26,5
6 o1 34 J 55 97,5
7 27 a1 " 83 34,0
8 30 a7 i 87 83,5
9 31 40 " val 35,5
16 30 a4 " 74 37.0
Total 253 254 30 637




Feoding potentisl of adults §£ Ce.gemnnenulats reared oub in the laboratory on A.gracclvora
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