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There can be li'b'elé~ doubt that a knowledge of the
role of nutrition in insect parasitea could be regarded
as an important key o the suoccessful. introduotion,
mul tiplication and establishment of any parasitic species
- from one country to another where they are either scarce
.or(altog'e‘bher absent (Narayenan, 1957). Wolcott (1939)
observes that the successful int;oduqtioﬁ and establish-
ment into Peurto Rico from Brazil of a large wasp L__g._r_z;g
americana Sauss., which is a parasite of the mole
ericket, Scapteriscus vigmﬁa Soud., ,depeixd on the
‘Presence in Peurto Rico'of theftwo weeds Borreyia- |
Yerticillate and Hyptis atrorubens from whose flowers |
" the ,.w‘aapé obtain the nectér, the only éoureé" of their
nutrition. When +the weeds are not in flower the- wasys
are short 11vad, they deolins in numbers. and eventually
perish. This feeding hahit of the parasite and corres-
ponﬂing inorease in 1ong971ty appeara ‘o hawe gome
influence on its power of prol:tficacy to lay greater

number of eggs.

1% is also reeorded ‘that many paraeites belonging -
to the families Ghalciﬁae, Braconidae and Ichneumonidae
sting and foed - on ‘the body fluid of their hos+t to



: oémpletg oogenesis. ’ﬁetap_lg ous helvolus the Encyrtld ‘
paresite of black scele, Saissetia oleme (Bern.) feeds
normelly on the host end usually produces sbout 400 egge.
When hos+t feeding ia either nrevented or intarrunted the
parasite leys only some 50 eggs (Doutt, 1960).

The food plan‘?. on whioh the host deye‘lop's nay also
render it either suitable or unsuitable to & specific .
perssitic abtack. Fianders 1939) hes shown that
: ,Habrolegis roun G‘omp. y developed reaﬁily on the
Californien red scalg Aonidiella auran'im. (Mask) ini‘eating -
citrus traes, but the parasite. :Eai;.ed to compleie its -
davelOpmen‘h on the same host found on Qx_____ revoluta. ’
Since the food reguirements of paragitie inseets émffer
:Erem slseeies te speciecs 1% is oniy reagonable %o assume .
tha’s auah requiramenta de‘bermine the eui*bability of a
hos’c for parasites, in much ‘the same way that the food |
_requirements of the Medlterrane_an fruit fly determine the |
kinds of fruite in which it can develop,

i‘hé fact that thé n‘_nﬁcitién of the mofhar may
affect not only her own fertility, but also the develop-
men'k ef her offspring is strikingly illusi;rated by the
work of ‘Reynolds (1945).



These observations tend 4o suggest the presence
of certesin essentisl putritional factors in sultable '
hoste which are either $otally wanting o¥ present in Yoo
low concentrations in unsuitable hosts. An intinate
knowledge of thaae‘intrlguing but nevertheless interes%«
ing phenomenon would greatly faelllta%e the mass
multiplieation-anﬂ intro&ugﬁicn-ef'i&seeﬁ Eaxﬁﬁitea to

gon%rol ROZiOus ingect pests in any locality.

Thsugh cenalderable amoun’t of work on nutritional
regnirements of inseets have been done in ganeral a8
Sweetman (1958) had peinted out, 1zt#le'a@¢igzte infor-
nation exisis velsting ﬁ@ the fee&ingyhahiﬁsvéf:maﬁy

groups of parasitoeids.

”ﬁerefere wm%h viaw te s%u&ying the nuxritional
réQairement cf“ﬁiérooracon brevicornia Weam., an important
lafval parasi%e used to- con%rcl '¢he black headed coconut
caterpilliar, Neghantms aerinopa ﬁeyr., %ha present work

was un&ertaken.

Miernbraﬁen h&eviecrnia Wesm., is meaa«mulezglied

in the biological conirol lehoratorien of Kerale stote
using the lavvae of Cozgyra cephalonics (8tainton) =8 the

lsboratory host anéd the paxasitas ere pericdically released



in large numbers throughou$ the coastel tracts of the
state to keep the black hesded coconu$ eatérpilxér under
check. The studies envisaged here aims to £iné cut the
effect of various post nutrition on aeveloymenﬁ,

Llongevity, fecundity znd sex-ratio nf the adulb g&rasitoid,

_micrshx&@en.b@aviaarnis using the lervae of lorecyra

genhgleniea ps 4he leborsiory host. Thnugh work on this
sepect of s peresitoid has received seenty attentxon,
eome work ¢n this line hes been initiated by Katiyer (1962)

on Migrobyacoen gelechige eond Trichogranme STENeEoeNs

pinvium.

A brief rveview of work done on the effect of
nutritipnfon fecunaiﬁy;‘&evelapment agd longevity of
insects with special reference 4o entomophagous forms is

zilso presented.




REVIEW OF LITERATURE

EFFEOT OF NUTRITION ON FEGUNDITY, DEVELOPMENT
AND TONGEVITY OF INSECTS WITH SPECIAL
REFERENOE 10 _ENIONOPHAGOUS FOBHS

. Insects cen meintein life over relatively long
periods of time on a diet of ‘very limited nature or even
without any ;@ood, In order to grow and reproduce,
insects like other enimals require in their food edequate
quantitiea of water, minerals, orgaenic compounds as a.
sourca of energy, carbonr, nitrogen, sulphur, e%sen*bn.al
eminoacids aml vitamins which are indispensable to the
- fmetio.niné of protoplasm and which they are unasble ‘o
synthesise (Trager, 1953). |

EFFECT OF NUTRITION ON FORM, DEVELOPHENT
AND _LONGEVITY

Limitation of the quantity of food available to
growing insect ordinerily results in the formation of an
adulb of reduced size., Metalnikov (1908) and Titschack
(1926) had shown that adult waxmoth and clothes moth of
only oné tenth pormal weight can be obtained from

partially sterved larvae end partial stervation prolonged

PR
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the length of larval period and increasea the number of
moults; The small adult females obtained from the larvae
reared on a quantitatively inadequate diet lzid fewer
eggs both absolutely end in proportion o their weight
than female moﬁha from adequately fed larvae. However,
partial or complete starvation during the late larval
periods seemed to accelerate metzmorphosis in most
holometabolous insects. -The adaptive significance of an
insect's ability to curtail its larval period if the
food supply is suddenly exheusbed is well illustrated by
the investigation of iafon et al (1939) on the larvae

of meal worm Tenebrio molitor. OCbmplete starvation of

larger larvae produced premasbure butb otherwisé normal
metamoréhosis and ‘the larval period was shortened by
two months with elimination of at leust two lerval

instbars.

- Bergman (1940) had observed that the quality of
food prdfbundly influences the developmnent of insects.
He found that though the silkworm larvae could develop
on a diet of letbuce lezves, their growbth was far

“inferior to that obitained on mulberry leaves. The
layvae of potato beetle Lephinotarsa decenlineata feed

well on Solanum hendegonii asnd S, capsicagtrum but they

failed to complete the development on these plants



though the nature of subatances responsible for such
gffect is naﬁ‘knawn‘er@uwelatjgﬁdgég 1933).

~ The en‘tomophagous garasitea'preaent,some,interest~
ing nntritianal'peeuiiarities.‘ Thie is n@%\snrpxising
gince most parasitoids are highly specislised =nd ave
restricted to few species of hosts {Trager, 1953) Sinee
 the food requirements of parasitic ;nsaeta émffer, i% is
reasonable to assume that such requirements. detemmine the
suitability cf & host for parasite, in much the sanme way
that the food requmrementa of tha ﬁe&iterranaan fruxv fly
determine the kinds of fruit in which it can ﬁevelop '
(Flemders, 1938). The host of the parasitoid is not énly
 its food but it is @lso the enviromment in which it lives,
nnuriéhea aﬁd eompletes ite daveloymenf (Doutt, 1960).
‘Bhllke others this environmen% zs dynamie end eomplicated
with all biological phenomena of life end therefore it
exerts an uggar&lkalaﬁ influence on the rate of develop-
ment of the parasitoid in & remerkable menmer. A3 Salt
(1941) mentioned, the hoat is not & passive wictim end i+
‘ie often ghle to impress ite mark upon the parssitoid
- ‘that systematieally d@stregs i%. it'mag beqaea%h bo its
parasite &mpcrtanﬁ, gonetimes s%riking Legaﬂg ei‘mexnhg—
logical, pkysialagi@al an&,behgvieaxistic charachers.



Some interesting effeots on form ﬁrobébly'of a
nutritional nature have been observed in Trichogramme
semblids by Sslt (1937 and 1938). When the ese parasi%eé
were reaied in the eggs of ths moths, Ephestla kuelnisila,

Sitotroga cerealella or Barathra breasiocamg or in two

species of Chrysopa allfthe males were winged., When the
parasites were allowed‘te dewelop in Sialié 8D,
gmaurOPtera),»417,9ut of 419.males emarged were wingléss
and th@y peaaeased markeély different antennae'fxom‘thOE@

of winged forms. He alse observed that Irichogromme

Svenescens was unable to mature in Sislis luseria, end a
few that eould compleite development and cmerze oul were
feeble; showed physegeetry and soon died. I, gvemoscons

larvae likewise fziled o develop to adult stage in the -

eggs of the beetle, Temebrio molitor although they
reached yrepuﬁal or ?upal stege. Again the parasitic
larvae.déVQlepiﬁg in the eges oi_Bxunhua 8p. wera goloure
less and trenspavent whereas those davéloging in normel
host such as Epheatia were cresm-~col.ocurad end épaqu@.

All these observaticus suggest the praaeﬁee of csrbrin
essential nutritionsnl faeters in suitable hosita which are
- elther laqkiﬁg or prasent in oo low a concentration in

unsuitable hos+ {Trager; 1953).
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- Zn an unsuitable hgaf‘the paraaita.éﬁeeumbs while
it 1s in a stage of rapid growth either as embryo or as
a larva in suitable hosts (Elanaera; 1938). Naiayanan
ot al (1955) studied in detall the effect of different
hosts én develdpﬁent of Miecrobracon gelechise., The
\.ﬁevelbpment of the parasite when bred on different hoasts
varied considerably; +the parasite took nearly 15-18
daya'aﬂibichberogqularvae a5 against the usual 10-11
day§ on Corcyra host to complete its development.
Nerayanen gj,g;ﬁ(1955§ have studied ‘the effecf of
nutrition on Irichocremma evenescens minutum and the
following réaults‘were obtaingd; ‘Freshly amerged
unmeted males lived for one day withut,foc&_and water
oY aﬁ extract of Gorgxra-asgaa $upplied wi%ﬁ water only
ihey 1ived for two to three dayes. When fed on different
sugers 1ikeyélucoae, fructose, guerqseland~maltoae¢gthe
parasites lived for four to six deys, With giucose and
proteins (like skimmed milk, yeest extract or Corcyra
eggkextraot) they lived for three fo.ﬁour days. The
corresponding figures for freshly amergeﬂ unmated feémales

were two dayé, three days, nine to. ten days, and three to-
| elght da&s. The authors have noticed %haﬁvéﬁx of the
four sugars tried, fructose showed significent increase
in longevity and addition of protein in nutrition had no
effect. - ' |
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EFFECT OF NUTRITION ON FECUNDITY

| The fertility of an adult insect depends in whole
| 'qr in part upon the adequacy of its nutrition during the
Ap;;e_—;maginal stages. Some insecis, such as ‘ﬁ_z_;e eaturnid

. moths teke neither food nor water during adult stege, s0

- that all the nut:citi.onal requirements for bedily activity
dur:mg e,n adult life. e:t & week ox two and  for the develop-
ment of hundreds of egge by the female must he.ve been
'cb'lzamed from £ood stcred during larval life (Qrager.
1953).

' Stober (1927) hed stated that many Lepidoptera,
Diptera and Hymenopters require during thelr adult life
only some carbohydrate as 8 sbui-oa, of ‘enerw._ H is only
among fenale insects thet specisl nutritional reqtiix?ef- '
“ments for reproduﬂtion.in‘ addition to a source of eﬁerw,
have been observed, Grison (1947) found that +the number
of -ég‘gs laid by female potato beefle;a depend on the
species of plant on wh:‘wh they feed and also on the agé
of the leaves they eat. ’:Beertlee ~fe.«i on old potato leaves
lgid only 8-20 eggs whereas beetles fed on young ﬁéi:ato
leaves laid 30-50 eggs. He attributed this prolificity
%o the higher lecithin content of younger leaves since
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beetles fed on potato leaves coated with lecithin
emulsion laid more egge than those fed on untreated

legves.,

Glaser (1923) observed that Musce domestiocs laid

& few eoggs when fod on sucrose glone but they'laid.more
eggs when fed on sugrose plus‘heuillon. He aiap |
mentioned that the biting fly, Stomoxys calcitrens laid
no eggs if fed on serum alone oxr washed blood 9?113 aloﬁe
but feeding on a éombinaxion of these two bloqdéf:aetions

.

produced noxmal longevity and reproduction.,

Hobson (1938) noted that the blowfly Lueilis
serioate nommally requires a meel of mes% juice before
i% will lay egse =nd that the meat could not be replaced
by either milk, blocd serum or oiher protein conteining
meterials. However a combination feed of serum with
autolyzed yeasd induced prolificity e good as that

obteined with mest juice.

The relation of blood mesls to egg production by
mosquitoes provides en especially interesting illustration
of the effects of muwbrition on fecundity (Heeht, 1933).

Culex pipiens laid itwice a8 many oggs per milligrem of

blood ingested after a meal of canery blocd as after &
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meel of human blood. Observations mede by Roubgud et al
(1934) showed that Aedes megypti laid move eggs when fed
on rebbit, guinea pig, canary or turtle ox £frog blocd

then when they are fed on humen blood.

Buxton (1948) found that fless, Xenopsyllas cheopis
fed well and Llived normally on baby mice; but they laid
only & small nmunber of eggs. However if the fleazs were
first fed for & few Eﬂurs on an adult mouse and there—~

after on baby mice they laid larger number of eggs.

BEvidently these obsexrvations as pointed out by
‘Trager (1953) show that there is not only a requirement
for an ample quantily of proféin in the diet fdr nermal .
feoundity but specifie proteins or aecesséry substances

or both are also fequired.

In the honey bee colony worker oxr neuter type
femele i spparenily differentiated from ¥he queen type
by nuiritional factors., It is well known thal if newly
astched honey bes igrvae aré transferred from workex
cells {0 queen cells before the third dey of larval life
they develop into gqueens (Grout, 1949). Despite the
weight of the traditional view that honey bee gqueens are
| differentiated from workers through receilving "royal

jelilyd a nitrogencus.glandular product after the 3rd day,
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Haydels (1943) has pointed %o the significent fact that
the queén lai'vae ai:’e fe& continuously ’throughau‘f: their
development whereass after. the third dey werker larvee are
fed only at intervels, waabara (1948) hes advanced
evidence favouring the view that queena sre differen- /
tiated devalopmentally from workers on a quantitative
rather then a qualitative trophic basis. Wheeler (1923)
considered the worker ant ‘a. hunger form' inadequately
nourished. to an ineamplete development af the ovaries.
It ia s:agnifioan%‘ ‘to note that $he production of ‘annual .
sexual brood cantaining quaena oxr female repreauetive
forms in soeial insects oeeurs when food is mest

plentiful (Whaeler, 4928, Cumber, 1949).

 The fact that the nutrition of the mother nay |
affect not oniy her own i’értili‘by' bu.'b. also the develop~
meﬁt of her offspring is stx&ikinély illnsﬁrateﬁ by the
flour beetle Tribolium destructor '(Reynblds§ 1945); The
offapring of adults fed on less highly extmeted wheat
flour (85%) developed more rapidly +than these of adults
fed on more -highly extracted flour (60%). ~ The effect af
parenial dia‘& was B0 8trong that the larvae fed on the
(60%) flour but descended from adulis fed on (‘85%) flour,
grew better ‘than those whieh reeewed 'hhe heiﬁ:er diet but
were deaeended from aﬂulta fed on inferior diet.
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Though the immature paréaitaid iz completely
\ enﬁamoyhagoua it may have a quite different nutritional
requirement as an adult. Many feed on henay dew, nectar
'and other organia substaneea (Swae’anan, 1958). " According
to-Douts (1960,) honey dew is extremely valuable and
 naturally airaiiablé i‘ééd for meny speaies." ‘Iﬁt has

| aeveral essential amineaeids in free atata, a high
coneentratian af aarbehydratea, vitamins end minerals.
Experimmta have ahovm tha:h not only is heney dew requ:tred '
,by meny inaea‘ks far egsg preﬂnotion, bu‘h a s.vnthetia
suba“kitute for haney dew can be mmtﬂ.ated in a chemiaally
daf:’med dieb (Easeny 1950). _mm fed on haney
: pmduced abeu‘t 100 eggs. It fed on honey dew or chemi—
eally deﬁnea aubs%i'su‘be the 1ndividual pmﬁuced nearly
16@9 eges. Even #he disi;ribnﬁion of some paraaites are
emirely influenced by the loca*kion of the seuroe of heney
dew (Sweetman, 1958). ' The aduits of “_Qgig vernalis Roh. ,
a pamsita of the natoriaua Japaneaa heetla gm’b nomally
feed on aphid honey dew {Gardner; 1938). In Puer'ko Ricoy
- Tiphia waBps nevor become abundant enough to be effective |
agag_ngt white gm‘ba where the availabilivy of honéy dew
is guite acamea 'ﬂéw@ver these wasps in Hai‘bi!dépénd on
the nectar of the flawera of wild Earaley ?@-&i cn
~gabtive T.y. whieh is ‘prevelent throughout the year and ‘the
parasite pepula;‘bicn :‘gs ‘adequate to keep the white grub
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populgtion éf‘a much lower level than in Puerto Rico
where neithei the nectar from the weed nor the honey dew
is available for the sdult wasp (Wolcott, 1942).

Larre americesna, & larval parasite of:fhe mole
oricket Scapteriscus viecinus Scud,, depends on ‘the nectar
obteined from two weeds Berrgria,vertidiliaﬁa end Hyptis
gtmorubena. The distribution of the wasp entirely '
depends on the distributien of these two weede in Puerto
Rico (Wolcott, 1942),

On ‘the other hend th@re are nany narasi%ic'
yzgenogtera that appsear never to frequent flowera and
probably they exist on organic materials available by
praying on the finids exuﬁlng from wounds of theilr
inaee% hoata (Sweeﬁman, 1958) A number of Spee¢ee foed
quite cemmanly on the host body f£luide that exude from
the wounds\produced by the inaertion of the ovipositor,“
especially if the host is exposed. This phennmenoﬂ*waﬂ"
first observed by Merchal (1905) in the chalcid genus
Totrestichus and Doten (1911) gave an excellent descrip-
tion of this habit, Thevfeeding punotures'may be made
only on the'particular stage of host which is attacked
by the'parasité. When feeding punctureé'are made for
feeding purposes only oviposition often takes place in
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ano%her individual of the same host species. Frequently
e nnmber cf individuals ney be punetured in auneesszon
wi thou any deposition of eggs taking plaee. Fau:e (1924)
hes described the process in aome delall with respéc% o
~ two chaleids éf the génera Pﬁeramalus-ahd Burytoma and
he eongluﬁee Shat this habit is fxequen% es a method of
‘extracting nutrient from the hosts. ~Flanders (%935)
states thet it is probable that nimgenqns food of this
kinﬁaia~ne¢essany to secure complete maturation of eggs
befors ovipogiticn and this habit is assoclated with the
stage of development of overian follicles.

Dlaaaers (ﬁyéﬁ anﬁ ?953) had demons%rateé that if
ﬁeﬁgggyeue ha&valus, ; parasiﬁa of blaﬁk seala Saiasetia

eleae is wi%hhel& ffom its hoets for long perieﬁs
ovigeneaxs eeasgs ffom iack of pratein. When placed with
iﬁslﬁast, the female imme&ia%ely'a%arfa~fee&ing upon it

| and-fhreé.&aya'later begins %@ QVipﬁsit; |

Karayaﬂan 2t 2% (1955) in %ne*y studion feaLﬁ thet

addition of frgctaae in the nutrition of Izichogr

ma gave
execellent resul®s, They aiso noticed that addition of
protein rgsu}ﬁéé in the ilowering of the feéénﬁigy:af‘%hg
parasitesu The authors are af_opiaieh ﬁ@a% ﬁﬁg parasites
Qanng% é@simila%e aﬂy1mﬁre,quanﬁi$yxef yzeﬁ§inlﬁhan that

ooze out of the host eggs when punsiured foxr oviposition.
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Kgfiyar (1962) had studied the effect of nutrition on the
feeqnaiﬁy én&'longéviﬁy of Bracon geiechise and
Teichogranma evanescens minutum using their hos® Cexrcyra
cephalonica, reared on various synthebtic diets. The
parasites bred from Corcyre reared on crushed sorghum

- mixed with 8f.yeast gave the best resulis.



MATERIALS AND METHODS

A MATERIALS

a) Hosts.

' Adult moths of ‘ﬁémm ‘eeg_haleniea were obtained
from the Parasi*be ,B:.eeding Station attached to the
Diviaion of Entomologys Agrieul‘t:ural Go;l-ege,; V-_ella.yani.
All these moths were those emerged | from larvae reared
only on coarsely ground whole wheat flour, The esggs
collected from these moths were utilised for the produc-

“tion of hogf larvae used in {hese experimenfg.,

b) Parasites.

. Microbracon brevicornis used for rearing & stock
culture of ,paraéi‘*é,ea for the experiments were also | '
obtained from the Parasite Breeding Station attached to
the Division of 'Ep;toméiogy,‘ Agricultural College,
Vellayeni, The parasites were those continuously bred on
‘host larvae, Corcyra eegl‘ig onice, ‘rear-ed‘ on wheat flour
only. . o | '
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¢) Materials used for the preparation of nutrient media
on_which host lervae were reared durigg the exgeriments.

The following materials were utilised for prepara~

tion of nutrient media for rearing Corcyra larvae for the

experiments.

1'.

; 3"

4.

5.

6.

7.

9.

Coarsely ground whole wheat .flour, ebtained
from the local market.
Beng_al ‘gram powéer, got from the loesl market..

Black gram powder, cbtained frcm the loeal

.mearket,

Sximmad nilk powder, ob'bained from the local

" market,

American flour, obtained from the‘ lc-éél merket.

Yoeast ex'braot, Manufactured by ALE&IBIO
cmmm.s BARODA. |

. Glueoae, manufaetured by BRITISH DRUG HOUSE,

BOMBAY.
Fructose, menufactured by BRITISH DEUG HOUSE,
Whole creem millk powder - Busck Jun and Co.,
A/S Copenhagen, Denmark.
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10. Thiamin manufactured 'by ALE.‘;IBIG GHEMGALS
BARODA. = o

a) Eag laying chember. (Fig. 1)

A wide moufhod 1 b, bobile with Yhin wire gaise
$ie@ over its mouth was kept inverted over a deep petri-
dish and this chember was uta.lzseé fcr the eallectlon of
Coroyra eggs. The egga laid by the moths were aalleeted
from the getxwdmh&s& and were uh,lnsed for reaving host
larvee on different nutrient medis. By this meibed a

continuous regular supply of egge were chteined.

e) Re vi% of_ haets l&rvaa. (Fig.z!)

Coxrgyra larvae were reared on the different
nutrient media contained in reotengular glgse troughs

measuring 26 em. x 17 om. x 9 cm.

£) Beeving of parssites. (Fig. 3)

The parasites Microbracon brevicornis were reared

in specimen tubes meesuring 7,5 am. X 2.5 cm.
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g) Feeding of the adult parasites.
Adult parasites were fed on diluted honey streaked
on narrow pieces of elongated coconut leaf bits.

B. METHODS

The following nutrient media were prepared for

reering the hoat, Coreyra cephalonica larvae.

Medium A. Cbarsely ground wheat flour used as basic diet.

Hedium B. Mixturs of soazrsely ground wheat flour fortified

with Yeast extraet (3% by weight).

Medium C. Mixture of coarssly ground wheat flour (75% .

ﬁy weigh') + Bengel gram powder (25% by weight).

Medium D. Mixzture of coarsely growad wheat flour (75% by

woight) + Black grem powder (25% by woight).

Medium E. Mixture of coarsely grownd wheat flour (75% by
4 weight) + Glucose (25% by weight).

Hedium B. MNixture of coarsely ground wheat flour (75% by .

weight) + Pructcse (25% by weight).

Medium éu Mixture of coarsely ground wheat flour (50% by

weight) + Black gram powder {(25% by weight)e+
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‘Glucscse (25% by weighkt), fortified with 3%
Yeast by weight.

Medium H. Mixture of coarsely ground wheat flour (75% by
weight) + Whole cream milk powder (25% by

welght).

Medium I. Mixzture of coarsely ground wheet flour (75% by

weight) + Skimmed milk powder (25% by weight).

Nedivw J. Mixture of ecersely ground whea' flour

Lfortificd with Thiesmin 25 /o8- /en. by weight.

Medium K. Americen flour.

1. CIreparation of nutrient medis on which hos$ larves
were resrod during experiments. |

Mixtures B, ¢, D, 8 F, G, H and I were prepared

as follows,

i) The éequired quentity of the component
material was zdded on to & pard of the basic dlet first
and thoroughly mixed up. ZThis mixture was f’u:g*thg;r mixed
with the rest of the basic diet s0 that a uniform

constituency was oblbained.
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i1) In the case of Thismin (J) ¥he required
- quantity was weighed out and was dissolved in water. The
liquid was sprayed uniformly on a part of the besie dlet.
: Thia was dried under shade (room temperature) and later -
mixed throughly end uniformly with the rest'qf‘the vasic
diet.

2. Rearing of the host.

The adult moths (voth malea end females) of' Oarexra
were kept in the egg laying ehamber and the egga wore
collected from the Petridish,

- Lots of 500 gm. of.the different nutrient madia
were taken in eaﬂh rectangular glass ‘trough and about
200-3@0 eggs colleeted as mentioned above were introduced
into each. The trongha were then kept olesed'by covering
their moutha with thin muslin cloth tied with rubber bands.
Observations were made in each lot on the hatching of the
eggs, the duration af‘develapgent‘of,the larvae._pupation
and emergence of the adult. The last instar larvae
collected from each‘medium were utilised for the various -

experinents,



24

3. Rearing a stockculture of Ei¢robraaqn_brévicornia.

A s‘tockcul ture of fhe pérasiﬁs reared on quéxga
larvae fed on coamrse wheat flour alone, waé‘maiﬁta;ned in
‘the 1ah¢ra$a:y end utilised for different experiments.
This standardised. method of rearing the paresite minimised
'to e large extent the variation in size, vigour etc. of

the parasitéa used for different experiments.

The female parasitea were eaazly iaentzfzed by the
preaenae of the prominent evipoeitor. Five Corcxra
larvae reared frcm eachumedium were 1ﬁtradueed into a
Spectmen tube into whidh a mated pair of’Mierobracon
" brevieornis (male + female) had slresdy been intraduced.

| Fram eaeh,medium ten,lots of oaierpillaxs were ex@osed to
tan different pairs of parasites. The apecimen tubes -
- were elosed with ectton plugs and ware arranged on & ‘tube

raak anﬂ kapt under clase obaervation.' o o

t

The nnmber ef egga laid, the duration of develop-;A
‘ment of paraaiﬁie larvae, sex—ratio etc. were reeorded.
 The paraaitas emerged fr@m eaoh_lot was used for studien
on their longevity and feeunﬁity o |

Bnring the experimenta the parasite~m1erobggeon

: brevicernis was fed on haney diluted with water. (1:3)
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twice, first on the 2nd day after emergence and then om

the 5th day after emergence.

4. (a) Determinabion of period of development of the

host larvae (Corcyra)

The periocd of development of the host larvae in esch
food medium was calculated as the number of days from the
date of hatching of eggs introduced +ill the pupatién of

the 1 aﬁa@ .

(b) Determination of period of development of

parasite Microbracon brevicornis

The period of development of the parasites was
determined as the number of days from the date of
oviposition of the p&rasites'%ili the date of emergence

of the adulbs from the hostg.

5. Determination of longevity, bobal number of parasites

emerged and sex-ratio.

Ten pairs of parasites emerged from the host larvae
fed on each nutrient medium were taken in ten separate
tubes. Care was baken %o see that the pavssites thus

collected in each tube were those emerged on the same
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day. The parasites were fed on diluted honey. The
 longevity of the parasites emerged from each lot of

ecaterpillars fed on dlfferent madia waa,?éeoraed.

The total number of parasites eﬁerged from each
lot of larvae reared on different nutrient media was

found out by counting the nunber of adults ererging daily.

The 8ex-vatio of the parasites emerging was also

recorded.

6. Neasurements of perssites gnd host larvae.

Neasurements of %en para5ités selected at xéndom
from the host larvae reared from different food media
were recorded. The parQSites wers mounted on é slide in
- glycerin with the dorsal side ﬁpwﬁrdae Qhe'meésuiementa
were made gnd$r 8 mileroscope with the help of mierametersq
The measursments of the host larvae were made with the

help of & pair of dividers ageinst & millimeter scale.



EXPERIMENTS AND RESULIS

With a view %o studying the effect of the host,
) jGorey_m larva reared in different nutrient media on
’develepment, feoundity end longevity of Microbracon
brevieamia, a larvel parasite of the :tormer, the :Eollow-— :

ing two series of -e;;perimema were carried out.

In the first series of fe,xperiﬁen‘l:s, oleven

- difforent imtrien"a nedia wore u'lsiliaed Yo ascertein their
effeet on the developmen‘t and growth of Coxrcyrs -
cephalonica larwraa. Goarsely ground whole wheat ﬂour
was maintained as ’ehe be.aie diet throughou‘&.

Different nutritive medie used.

A. Goarseix gwunﬂ yhol_e wheat flour (basic diet)._
"B, Coarsely ground wheat flour fortified with Yeast
| extract (3%).

V'G_,» Mixture of coarsely ground wheat flcur (?5%) +
. Bengel gram powder (25%). '
Ds Mixture of coarsely ground wheat flour (75%) +
| Blaok gram powder (25%),- " |
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Mixture of coarsely ground wﬁeatjflaux (75%) +
Glucoese (25%).

Mixture of coarsely ground wheat flour (75%) +
Fructose (25%). ‘

Mixture of coarsely ground wheat flour (50%) +
Black gram powder (25%) + Glucose (25%),
fortified with 3% Yeast.

Mizxture of coarsely grenﬁﬁ wheat flour {(75%) +
Whole creem milk powder (25%).

Mixture of coarsely ground wheat flour (75%) +
Skimmed milk powder (25%).

Coarsely ground whea# flour for%ifiea with
Thiamin 25 mg./em.

Ameriean flour.

Fﬁve handred graﬁa'bf each of ﬁhé‘above'me&ié‘was

utiliseﬁ ﬂo rear abou$ 200 aaterpzllars.

Pexiod of exgarimen%s. . 6~19~1964 - 22—12~1964
Pemperature during the § - Minimum: 74°F - ?EQF-=

perieds (|  Meximm: 80°F - 83°P.

R.H. during the period:  80% - 92%.
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About 200~-350 eggs were introduced into each
medium end detailed observations were recorded on the
nature'and duration of development, size of the larvase

ete.

Results of the GXperiménﬁ are presented in

| Table I. A minimum layval period of 28 dsys was observed
bn larvae fed on g medium containing éearsély ground
whole wheat flour sgnd fructose. A maximum of 42 days wae
cbeerved in the larvae resred from the basic diet medium
containing coarsely sround whole wheat flour. Addition
of black gram powder and glucose to ﬁhe bagic diet forti-
fied with yeast ah@:tened the laival period nearly by ten
days. All other medis exerted more or less tﬁe geme
iafluence on the 1azwal'dévelopment of Gafgzra. Regarding
pupal duration a minimum period of eight deye was seen in
larvae fed on s basi§~diet mixed with bengal gram powder.
However the longest pupsel dﬁratian was ﬁc%iaea in medium
conteining the basic dlet %o which either skimmed milk
powder or black gram powder was added. ~Addition of
fructese o basic diel hed 20 exerted any influence on
tha‘dnrationaot-pugal.perigﬁ.‘ In a1l other ﬁedia the

pupel duration did not mhow much changs.
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Total de‘velcpmeﬁtal ﬁériod was considerably reduced
to the minimum of 44 days in the medium containing basic
diet to which fructose was added. The longest duration
of 54-56 days was noticed in ‘the medium contzining the
baBic diet only or the basic diet to which whole creem
milk powder was added. The basic diet to which either
skinmed milk powder or glucose was added also showsd
prol@ﬁgétien of %otal developmental period. All other
‘media exerted only more or less similar influence on the
to*lsai develépménﬁal- perioﬁ, of m W.

Lergest sized larvae measﬁring,18.7§ mn. xiiééﬁ ME. Were
reared on a,meéium of basiec diet to which glucose, black
grem powder snd yeast were'éﬁﬁed, Smellest eized larvse
measuring 1@:56'@M@‘X'1q61 M. were'reaée@ framvmedia
containing basic diet to which glucose wes added.

Similar results were notieea‘by‘additian of black gram
_powder to basic diet also. ALl the other media practically

showed no grea{waxiaﬁena between them.

The second series of experimen§s LA to K) were
carried out to ascertain the effect of varisd hos
autrition on the feeundity, Longevity, sex-ratio,
development and size of the pexaaiﬁe m@qubmem |

brevicornis. : R
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TABLE T

DURATION OF DEVELOPMENT AND SIZE OF CORCYRA

LARVAE REARED ON VARIOUS NUTRITIVE MEDIA

bt

_______ L_I F_f G Y_G 2 %_ 2 Average AVverage
Name of Nutritive medium iﬁﬁﬁi:ﬁfun ﬂ;siigf A;E;:fe A;E::fe t;nggh :égg%
period of perlod of period of duration l?;;?? 1?;;?;
25 eggs 25 larvae 25 pupee (days)
A. Coarsely ground wheat flour 4 42 10 56 16.50 1.%4
B. do. fortifled with yeast 5) 36 12 53 16,00 1.29
C. do, + bengal gram powder 4 36 8 48 1550l 25
D. do. + black gram powder 3 33 13 49 RS e
B, do. + glucose 5 36 11 52 10.50 1.01
F. do. + fructose 6 28 10 44 15,60 1.26
G. do. + black gram powder +
glucose, fortified with
yeanst 6 32 11 49 18.75 1.46
H. do. + whole cream milk powder 4 39 11 54 15,35 14
L. do. + ekimmed milk powder 5 34 13 52 1Gemas =28
J. do. fortified with thlamin 3 34 11 48 15,50 1.22
K. Americen flour 4 24 11 49 15.56 1.20

——— — i ——

__._--_—--'—‘-——
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EXPERIMIND A

Effect of Corcyra larvae as host reared on the
medium containing coarsely grouixd wheat flour %o its

paraesiie Mierobracm} brevigorxnis.

Experimental details
No. of host larvae used in §

, ’ 5
each lot for parasitisation:

No., of parasites exzposed: 2 (1 male + 1 female)

(2 pair mated)

No. of paire of pavssites |
gtudieds 8 1
Stage éf the hosd 1@%@ 8 Barly s"ﬁagiean of last
. exposed: instar lervee
. Pericd of the experiment: 22—1@«-‘5-964 -~ 22-12-1964

. Tempersziure duving the period: Heazxinums: 8®°F - 83"3‘
Minimum: T74°F - 78°F

R.H. @uring the period: | 7% - 92%

Procedurs: Pive les’ instar Corcyra larvae were exposed

to each paly of mated (male + femsle) parasites and
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observetions were recorded on their deveiepmeht;
1oﬁgevity, feeﬁn&i%y and sex-ratio:. The abservaﬁiona'

‘were repeaﬁed on ten different paire of parasitee.

Resultas: Table II gives the results of the experiment
‘showing the duration of life-cycle, sex-ratio, biometrical
studies and‘martaliﬁy during egg, larval and pupal stages.

The lifa»eycle was eompleﬁed on an average of 11. 3
»aays, which conszstea of 4.8 days a8 egg periaé, 2 daya
as larval period and 4.5 days as pupal period. The ratio
of male to female parasites was 10317, mhé'avérage'length .
of the parasite observed was 2.52 mm. The 1ength of the
antennae was 1.22 mm, and that of the wing spen was
2,37 mm., The length of the ovipositor was 0.55 m,
Though 78 larvae hatched from eggs laid by 10 parasites,
only 44 eempleted the-larval per&ad and pupated. The
larvel mortallty a8 well as pupal mertality was feirly
high reaching 56.4% znd 56, 8% respeetivnly

The parasites fe(; on ailuted honey eon‘tsinued o
1ive for 5 daya@"cf the 10 pairs ef'paraaites exposed,
all females laid: eggs gnd their total nnmber was 117,
The eggs were leid in the course of 4.8 daya.
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TABLE II

DURATION OF DEVELOPMENT, ADULT LONGEVITY, FECUNDITY, SEX-RATIO AND BIOMETRICAL OBSERVATIONS OF
MICROBRACON BREVICORNIS LEAWSD ON CORCYRA CATTERPILLARS GROWN IN
MEDIUM 'A' CONTAINING COAASELY GROUND WHEAT FLOUR ALONE
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EXPERIMENT B .

Medium. Coarsely ground wheat flour fortified with
Yeast extract 3%.

Experimental details.

Period éf'expe?imentz ' 8-10-1964 - 15-12-1964
Temperature during the period: Minimum: T74°F - 78°F

| ' Maximun: 80°F - 83°F
R.H. during the periods; TT% - 92%

Other details are a8 described carlier,

Results. Tab;e IiX shoﬁs the résults of the experiﬁent.
On an‘dvefage the liﬁe—eycle'wasveomyleted in 19.9 days
whidh_oonsistedfof 3.7 days'aa}egg period; 2.3 days a8
iafval péridd and 5 days as pupal period. The ratio of
male to female baxasitgs was 38314. The awerage»léngth
of the parasite Abserved was 2,87 um. = The length of the
antennae ﬁas 1.18 mm, end that.of the wing span was‘2.56 mm.
and tha‘oviposiﬁormeésureq 0.55 mm; Though 149 larvae
hatched from egge laid by 8 parasites, oniy.sa compl eted
‘.tﬁe whole life-cyelé.‘ The ﬁortality during incubstion,
. ‘the larvél mor%aliﬁ&'an& pupal mortality were 25, 44%,
40.69% and 47.73% respectively.
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ITT

ADULT TONGEVITY, FECUNDITY, SEX-RATIO AND BIOMETRICAL OBSERVATIONS

OF MICROBRACON

BREVICORNIS

REARED ON

CORCYRA CATTERPILLAHS

GROWN

IN

MEDIUM 'B' (COARSELY GROUND VWHEAT FTOUR FORTIFIED WITH YEAST)
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The parasites fed on diluted honey continued to
live for 7 days. OFf the 10 pairs of‘parasifés”exposed
only 7 females lai& eggs and the total number of éggs

laid was 124 in the course of 4.6 days.

EXPERTMENT G

¥eodium. Coarsely ground wheat flour + Bengal zysm powder,

Experimental details.

Period of the experiment:

- Temperature Guring the period:

R.B. durlng the perloa.

5{
‘?

9-10-1964 ~ 12-12-1964

. Minimum: 74°F - 78°F

Woximum: 80°F - 83°F
TT% - 92%

Other details ere s desoribed earlier.

Reguits. Dsble IV gives the results of the experiment.

The life-aycle was completed on an average of 12.5 days

which consisted of 4.6 deys as incubation period, 2 days

as larval period and 6 days ae pupal period. The ratio

of male %o female parasites wes 4:1. The average length

of the parasite observed was 2.87 mm. The length of the

antennae'was T.12 mm. and that of the wing spen wae

2,53 mm. znd the ovzpoaitor measured -0 2,51 mm. Though '

41 larvae hatched from eggs laid by 4 parasites only 5
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TABLE IV

MEDIUM 'C' (COARSELY GROUND

DUBATION OF DEVELOPMENT, ADULT LONGEVITY, FECUNDITY, SEX-RATIO AND BIOMETRICAL OBSERVATIONS
OF HICROBRACON BREVICORNIS
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completed the life-cyole. The mortelity during
incubation, larvel mortality and pupal mortalmty were
25.94%, 50.50% and 80.95% respeetively.

| There is an'inoreasing trend in the mortality rate
@t larval and pupal stages especially in the latter. The
parasites fod on diluted hnney continued to live for 6
dQFSd The gi ngle femgle emerged,. did not lay egae,

EXPERIMENT D

Medium. Coersely ground wheat flour + Black grem powdexr.

- Ex erimantal,details

Period of the expe%xments ‘ - 13~10-1984 ~ 15~12-1964
Iemyemabure during the periodi: Minlmum: 740F = ?BQF

| _ | Maximum: 80°F - 83°F
R.H. during the periadé : T1% ~ 925 |

Other details ave as deseribed earlier.

Besul%a. Tabla V gives the vesulis of the sxperiment.

" The life-cydle wae completed o en average of 11.63 days,
of which incubation period wes 4.9 days, larval period

2 days end the pupal period wés 4.7 days. The ratio of

males to females was 22124, The aversge length of ‘the
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TABLE V

DURATION OF DEVELOPMENT, ADULT TONGEVITY, FECUNDITY, SEX-RATIO AND BIOMETRICAT, OBSERVATIONS

OF MICROBRACON BREVICORNIS

REARED ON

CORCYRA CATERPILLARS GROWN IN

MEDIUM 'D' (COARSELY GROUND
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parasite 6bae_rvéd was. 2,87 mm.;. $he length '01:,‘ the
antennae ;éna,s 1.18 mm. end that c»f the \wiﬁgspan was

2.59 mm. The length of ‘thg‘evipeéitor véa,fa‘ 0.54 min. ‘
Though 87 larvae hatoched .fram eggs” iaiﬂ by 9 parasites
only 46 completed the E;ifa»eyelag The egg moriality end
larval mortality were 24.66% pnd 27.92% respectively

5

while ‘the pupel mortalliy was 54.05%.

. The pevesites £ed on diluted honey eontimued %o
live for 6 days. Qf the ten ;r;a,:l,rs, exposef only 9 femeles
‘laid esge. They laid 126 egge in %he course of 4.3 days.

BIPTRINENT E

Modium. Coarmely grownd whea’ flour + Glucoss. -

Experimentel detailz.

Perdod of the esperiment: .  T~10-1964 - 19-11~1964

Temporcturs during the pericd: Minimwm: 74°F - 78%F,
, Meximums S80°F -~ 83°F

E.H. during the perisd: - T7% ~ 0%

The rest of the details =re as above.

Hesults. Teble VI gives the resulis of ths sxperiment.

The life-cycle wes completed on an aversge of 12 days
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TABLE VI

DEVELOPMENT, ADULT LONGEVITY, FECUNDITY, SEX-RATIO AND BIOMETRICAL UBSER?Aélﬂﬂﬁ

OF MICROBRACON BREVICORNIS

DURATION OF

IN

GROWN

REARED oy CORCYRA CATERPILLARS
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which consisted of 4’daya e incubation period, 2 days

es larvel perioéAand 6 days as pupel period, The ratio

of mele parssite to female nar,site was 3:0, The average
length of the parasite was 3.2 mm. The lengﬁh’of\the
entonnae was 2,1 mm. and thet of ths wing spen wes 2.33 mm.
thugh 16 eggé.were laid by two parasites; only 3 completed
the life-cycle. The mortality during incubation, the
'iarval morbality and pupal mowr ality were -;.1:%, 1%.29%

and 40%‘$ea§ecu1vedj.

The pavasites feﬁ on @iluted honey 11?9@ for 9 days.
As the emexged yaxaaitea were all males observation on

feoundity was not made.

EXPERINENT

Medivm. Coarsely gyouanl wheat flouy + Fmetese,

Experimental deteila.

Period of the experiments 7-10-1964 ~ 22-11-1964
Temparature during the period: Minimum: 74%F - 78°F
| Mexizmms 8@°E-~ 83°F

R.H, during the periods. | 77% - 90%

Tho rest of the deltails are as dewcrdbed gbove.
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TABLE Vli
DURATION OF DEVELOPMENT, ADULT TLONGEVITY, RECUwpyqy, SEX-RATIO AND BIOMETRICAL, OBSERVATIONS
OF MICROBRACON BREVICORNIS RUEARED oy CORCYRA CATERPILLARS GROWN IN
MEDIUM 'F' (COARSELY GRoyyp WHEAT FIOUR + FRUCTOSE)
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. Results. Xable in gives thg results of the experiment.
The life-gycle was completed on an average 9£'12 days
which consisted of 4.4 days as egg period, 2.1 days as
larval nerio& and 5,5{aays 89 pupal'gerigd;ﬂ The ratio
of males Ho Ffemales was 16:30. Ths average leggth.oirthe
nar ita was 2.99 mu, The length of the antennae wan
1,21 =n. The wing s@én measured 2.34 mwe. The average
mezsurement of ovipesitor in females wes 0.64 mm. Though
109 iarvaefhaﬁeh@é from egee lald by 5 perasites only 46
pompletad the life~his%ery. The egg moriality srd larvel
norbaiity were 25.20% and 46, 84% we¢peo+iveig. The pupal
alitw wes a8 hxgh as 55.18%. | |

The parasites fed on honey gonﬁinued'to live for
17 ﬁaya; Of the 10 nalire of pax 33&%93 axpozed, only T
fomaler lsid eggs. They laid 76 egge in the course of
5.1 days.

EXPERIMENT

e
-ie:

Mediwz., Cozrnely ground wheat flour + Black gram powder +

Glueose, Fortified with Yeast extract.

Exﬁerimental»deﬁaiia.

‘APexiod.gﬁ the experiments 6=10=1964 ~ 22-11-1964
Temperature during the pericd: Minimuwm: 74°F - T9°F
Masimum: 80°F - 83°F
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TABLE __;L
DURATION OF DEVELOPMENT, ADULT LONGEVITY, FEGUTNITYL_SEI—RATIO AND BIOMETRICAT, OBEIDEVATIONS
OF MICROBHACOQON BREVICORNIS REARED ON CORCYEA OCATERPILTLARS GROWN IN
MEDIUM 'G' (COARSELY GROUND WHEAT FLOUR + BLACK GRAM POWDER +
GLUCOSE FORTIFIED WITH YEAST EXTRACT)
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R,H. during the period: T1% - 90%

The reat of the dadsils are am above.

\

Resu?ta. Table VIII gives the result of the experiment
The life~eg@1a was completbed on an average of 11. days
, which consisted of 4.5 dayas as egg period, 2 days as

kaxval period ond 4.8 days es pupal period, The ratio

5.
St

f wale

o

o feunle parasites was 112 14. The average

e

lenghh of the parasite was 2.96 wmim. The svermse length

<

£ antermee was 1.2Y mz.  The forewings meazured on an
everags 2.32 mm. zund the ovipositor measured 0.69 mm.

e

Out of the 91 larvae hatched from eggs laid by 7 paraeites

-,

only 25 @@mp1ﬁueﬁ the sze_cycie. The egg mortality and
1ayval mortality wers 25. 76% and 44.30% respectively. The
pupal movrtelily was as high me 65.49%.

The parssites fed on diluted hcmey continued to -
1ive fPor weariy 16 days. OFf the ten vaiz rs of paresi hes
exposed, only 6 Jemales laid sggs. They laid 104 eggs in

the course of 5 daya.

EXPERIMINE H

¥opdiga. Oeoarsely grownd wheat flour 4+ Whols cresm milk

powdar.
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TABLE

OBSERVATIONS

CUNDITY, SEX-RATIO AND BIOMETRICAL
GROWN IN

-
-

RUARED ON

DURATION OF DEVELOPMENT, ADULT TONGEVITY K pE

CORCYRA CATERPILLARS

OF MICROBRACON BREVICORNIS

MEDIUM 'H' (COARSELY GROUND WHEAT FIOUR + WHOLE CHEAM MITK POWDER)
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Experimentgl details.

': Period of the experiment: © 19-10-1964 = 15-11-1964
Temporature during the period: Minimums T74°F - 78°F

: o Meximum: B80°F - 81°F
. R.H. during the peviod: . 83% - 90%

The rest of the details are as above.

'Resul ta. ‘Table IX gives the results of the experiment.
0f the ten pairs of parasitée -exyos_'ed‘, only one female
leid eggs. ﬁthe number of eggs 1@1&’@- fé;und to be 8,
of which 6 1arvaa hatched and %hey,re‘ac}"wd only upto ‘the
pupal stage. Thus the 1ife-oycle was not completed in
the med_i.ﬁn; The indu‘bation period and larval peﬁod ‘were
| observed as 4,5 end 1.75 days respectively. Merteiity
during inoubation was 25% end the lerval mortality was 0%
while the pupel mortality .raaohefd '100%. The éx_periment
was repested twice and parasites failed %o la;rany eggs.,

EXPERIMENT I

Medium. Goarseiy ground wheat flour + Skimmed -m.tlli powder.

- Experimental detsils.

period of the experiment: | 21*10—*1964& ~ 6-12-1964

Temperature during the period: Minimum: 74°F - 78°F
o Meximum: 80°F - 82°F
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IABLE

X

OF MICROBRACON BREVICORNIS REgzED ON CORCYHA CATERPILLARS GROWN IN

MEDIUM 'I' (COARSELY GROUND WHEAT

PFLOUR + SKIMMED

MIIK POWDER)

BIOMETRICAL OBSERVATIONS
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'R.H. during the period: 80% - 91%
The rest of the deteils are as described earlier.

Results, Tsble X givesAthe resulte of the experiment.
The'lifefqyéle consisted on an average of 11,84 days of
Awhieh 4.17 was the eég period,'2.77 the layvel =nd 5 the
ﬁupal periodslreépee%ively,, The ratio- of male to Ffemsle
was 22,5. The average length of the parasite wae 2.54 mm.
an&'that Q£ the sntennae was 1.22 mm@;.mhe wing span
measured 2.40 mm. md the measﬁrement’of the évipeeitor
was 0,56 mm. Of the 67 larvae hatehed from eggs laid
by 6 parasites only 27 completed the‘liféQcyélé. The
mortality &ﬁringVineubation end that éﬁxing the 1arval"'
strges were 32.78% and 46.06% respectively. The puyél
‘mortality was me high as 72.22%.

The parasiteé feod on ﬁiluted honeg 1ivéd for six
aéye. Of the ten pairs of paxaéiﬁea exgeaed eniy 4 o
fomales laid 8288 Totel numbgr of eggs ia&d was 79,
in the course o£:4 dnys. | | |

IEXPERIMENT J

Hedium. Coarsely ground wheat flour fortified with Thiamin,
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Experimental details, e o
Period of the experiment: 16-10=1964 ~ 31-11-1964

Temperature during the period: Minimﬁmt 7403 - 789F
| | | | Maximum: 80°F - 82°F
E.H. Guring the périod: | T1% - 91%

Théfrest el tha'éetaile zre as describeéd earlier.

Results. Table XI givea‘the results of the experiment.
The'life—éyele was completed on an average of 50 dgys of
 which 4 days was the égg period, 2 days the larval period
eand 4 days the pupal periocd. The ratio of male parasites
to femele pzrosites was 18:18. The average length of the
parasite was 2.96 mm. The sntennas measura& .18 mm.

The wing span.af ﬁne parasi%es was 2033 mm, Thervipoaitor
measured 0,66 mm: OF the 60 larvee hatched frcm eggs laid
by 4 parssites, saly 34 coz pleaed the life-cycle. The egg
morszlity, the lsrvel umortality and the @uyul mozbality
wers 24.76%, 11.30% and 42 5Eﬂ TSEDE veiy.

The parasites fed on diluted honey lived for 9
days. Of the 10 pairs of pafasites exposed, all the 10
females laid eggs. The total numbeér of eggs wéé 250,
1aid in the courss of 4 days. |
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TABLE XI
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DURATION OF DEVELOPMENT, ADULT TONGEVITY, FRCUNDITY, SEX RATIO AND BIOMEWRTCAT, OBSERVATIONS
MEDIUM 'J* (COARSLLY GROUND WHEAT FLOUR FORTIFIZD WITH THI AMIN)
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Medium. American flour.

Experimental details.
Period of the experiment: 21-10-1964 -~ 8-12-1964

Temperature during the period: Minimum: 74°F - 78°F

Maximum: 80°F -~ 82°F

R.H. during the period: 80% - 91%
The reat of the details are as described egrlier.

Results. Table XII gives the resulis of the experiment.
The life-cycle was completed on an average of 10 days
which consisted of 4 days as the incubation period, 2
days as the larval period and 4 days as the pupal period.
The ratio of meles to females was 16:54. The parasites
meassured 2.87 mm. The length of antennae was only 1.18 mm.
The wing.span was 2.59 mm. The ovipositor on an average
measured 0.54 mm, OFf the 88 larvae hatched from eges
lgid by 6 parasites, only TO completed the life-cycle.
The mortality during ineubafibn snd pupel morta;ity were
25.43% and 21.67% respectively while the larvae showed
no mortality at all, -
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The parésites fed on diluted honey lived forxr 12
days. - Of the ten pairs of parasites exposed, only nine
females laid eggs and the total number wes 124, laid in

the course of 3 days.-
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DISCUSSION

EFFECT OF DIFFERENT NUTRIENT MEDIA ON THE
DEVELOPMENT AND SIZE OF THE LARVAE OF
'CORCYRA - CEPHALONICA (STAINTON)

As seen in mabla I the average duration of develop-
ment of Coxgyra larve in the basic diet, medium (A)
containing coarsely ground wheat flour, extended for a
period of 42 days. However ¥he shortest lsrvel duration
viz., 28 days was noticed in the medium (F) conteining
the basic dieb fo whieh fructose was addéd. }Addition
of b;abk gram powder and glucose fortified with yeast to
the basic diet (medium &) exerted ﬁore or less the same
influence end the larvélllixe was shortened %o 32 days.
It was aleo seen,that gimilar results were noticed in
larvae developed in mediuwa (D), consisting of basic diet
to whieh,black>gram powder glone was sdded. However, all
other media exerted more or less the same influence on
‘the auratioﬁ of larval development. It was élso noticed
that the 1arva1'ﬁhrétion was«reduced,in_all media
.compared to the medium (4) containing coarsely ground -
wheat flour slone. - The observations revesled that sddition

of either fructose (medium F), or black gram powder,
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(medium D) or a combination of black gram powder +
glucose fortified with yeast (medium @), to the basic
diet shortened the larval duration considerably -

nearly 10-14 days.

Krishnamoorthy and Rao (1945) had shown that
.addition of yeast to the cereal diet of Corcyrs larvee
improved the nutrltlonal quality of the mixture. .The |
present observations also confirmed that addition of yeast
to basic diet (medivm B) shortened the duration of larvel

devélopment.

. Though Reo (1954) hed observed that Corcyra larvae
thrives best in coarsely milled eéreals and that the
pulses ére poor media for larvel developuent, the present
sbaervations had shown that a mixture of black gram powder
or bengal gram powdexr and céaraely ground wheat fiouw
-(mediﬁm D or C) improved the nubritional guality of the

aixbture and shoriened the larval duration.

The average pupal duratlon was not much influenced |
be varioua nutritlonal media. However medium (C), contain-
ing besie died to which bengal grom powder was added,
ghortened the pupal dﬁration by two days compared o

medium (A) containing basic diet élone. The medium (D)

containing basic diet to which black gram powder was added
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and the medium (I), containing basic diet to which
skimmed milk powder was ndded, prolonged the pupel period
by three daye, compared to the medium containing basic
diet only. However, the significance of this disparity
in addition of different kinds of proteins Yo the basic

diet is not progei&y wnderstood.

It in glsmo observed dthat the tobdal duration of
development of Coxgyre varied with difforent natrient
‘media. @hé shortost duvation of 44 daya was nodlced in
the medium (¥) ecntaining basie dieh %o whieh fructose
wes added. The longest duration of development of 54~56
days was néﬁieed-in the medium cohtaining'baaie»diét only
or basic diet to which whole cream milk powder was édded.
'ﬁaalﬁion of either yeast or glucose or skimmed milk powder
showed th&t the total duratlon of developmen% was not<mueh
affected. However, medium (C) containing bengzl gram
powder or medium (D) cdnt&iniﬁg black gram powder; or
medium (G) containing black grem powder end glucose,
fortifieﬁ with yeast or medium (J) containing Bh¢mmin to
the basie died: reéacaﬁ the total duration of 6evelgpment

- by 7-8 daye.

The cbservations showad that addition of 2 sugar,

Like fructose, or proteinaceous material like bengal grem
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powder or black gramn powder to the basie diet was éapable
of reducing the total duration of development of Coroyrs
cephalonica by 8-12 days.

Thgmgh‘@bservations made bj Ayyar (1934) end Rao

- (1954)had shown that total duration of development of
Corgyre gophglonics is prolonged in nu%riénﬁ media of |
vulses, the present obssrvations showed that a combination
of eithér bengél gram powder or black-gram powder to the
bagic cereal diet considerably reduced tne total duratlon

of development ef igwcxra oeggg;onlea.

lt~was algo seen that the largest sized last instar
. larvae were harvested from medium (G) containing black

- gram powder and glucose fortified with yeast o the basic
diet. Hewever, the smallest sized larvae were heryvested
from media (D & B) containing basie diet to which either
black grem powder alone or gluccse glone were'édde@a |
Al other media exerted more or less the same influence

ou the size of the larvae,

EPFEGZB OF HOST (comm LAEVA REARED OF DIFFEBENE
| HU&ERIWT MEDTA,; om ‘EEE I‘UBATIUN OF _ Lﬁvmmmw
OF THE PARAS mn, mcmm;;ccw Bamcomxs WESH,

The shortest duration of development ie., 10 days

was noticed im parssites reared on hosts fed with the
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: @eﬂiuq (K):cqntaining American flour, andEthe mediumA(J)~
containing the basic diet fortified with thiamin. The
longes+t duration of development ie., 12.5 daye was
' noticed in parasites resred on hosts fed with ‘e basic

diet to which wae added bengel gram powder. All other
- hogts :eg.on,différént media exerted more or lesafthb aame"'

1pf1uenoq on the durgtion of development of the parasitedrig o)

: Howgver,‘theideyalppmenj,of the perasites on hoste
reared in médium (H} contéining the basic diet to which
wholq cream mi}k powder waa'gdded, was rgther.peculiar.
| mi;ongh' ten pairs of parasites wore exposed to fifty
caterpillars, only one parasitised the hosts by laying
‘elght eggs end ‘these eggs completed development only upto
the pupal stage and no adults emefﬁéé, Though the experi-
‘men%'was.réﬁea?ed;twice no hSafs wore parasitiaed;"l |
Therefors the hosts resred on & bpeice diet to which whole
‘oream ﬁiik‘ﬁowﬂer‘wésﬁaddea appeared %o be gquite unsuitable
for the davélopméﬁﬁ of the paraéife. \As-pointe& out by
Trager (1953) these hosts possessed either too little
essential nutxitiﬁngl_faatqrg fox eamylgtﬁ,ﬂételoymént of
.‘the parasite aleaggad,them altogether.

?%hough'%he.morﬁéli%y'of’the'pérasites:aufing

incubation period was more or less the same (25-30%) in .
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ell the hosts rsared on differvent nutrient media, mortality
appeared to be'sligh%iy'higher in the hosts reared on
medium {I) containing the basie diet to which skimmed milk
powder was added: As this difference in the rate of
mortality was not much pronoupaed and aa‘tha rortality in
2ll other cases were more or less aimilar during incubation
fperiod{ ______ i% appeared that the hoots reared en dxfferent

nutrient msdia did not axaf% any appree;able infivence on

the development ﬁf,;he‘egg s5tage.

waever, %ha 1arval morﬁalzty of the parasite(ﬂg<%)
; rearad on dlfferent hosts fed in various nutrient media
- @iffered eonsiﬁera&lg ie., fyom O o ¢ 6“.' @he lowest
lervel merbelity ie., 0% wae noticed in paraaites reared
from hosts Ffed with nutrient maﬁium (K) cuntalning‘amerzc&n
flour, 'Ecw'percaéﬁsges of larval mor%éli%y4rénging from
11-19% were natm@@& in yamaﬁites reared ixom hoats fed on
wedium {J) conbaining the baaia diet fortmfied with thiamin
‘and medivm (E) conka&n;ng.basic diet to‘whlah glueose was
auéed respeoﬁively. " Howéver the'hbé%é‘reaéed oﬁ basic diet
" alone proﬁucea %ha maxamnm mortality 19., 56 4% among
perasibic larvae. The ebservatlon appeared 4o revesl that
the hoste reare& @n basic diet was deflcient in some -

- essential nutritionsl I &avexis);far.eompletaen‘mf larval
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dovelopmont qf the paraside. Eosté reared on mediuam I,

G, E,‘" G znd B also produced fairly high mortality of
parasitic larvae verying £rom 40-50%, ‘though fhe percentages
of mortality in all cases we:ré low compared to the hosts

reared on basic diet alone.

Tha pupsl méextality of the parasite reared from
varicus hosts fed in differen'b nutrient media alsc showed
consideradble yari&'t;iens z-angiig from 21% to 10.0%. Hosts
reared ou Americen flouw préé.uaed the lowest pupel morta-
lity (21%). Hosts resred on medimn-('ﬁ‘)' containing the
basic diet o whieck full cream milk powder wae added
produced the maximum 100% morbality and showed that the
perasitic puvae could not complede development.  Pupal
mortality of the parasite reaved on hostg fed in,~ medium
(I) containing basic die® bo which skimmed milk powder
wes edded, ond in medimm (0) containing basic diet to
which bengel gram powder was added, were also high ranging

rom T2% %o 80%. ALl other hosts resred from different
nutrient madiaémﬂuced-m&rtality of the parasites ranging

from 40% to 65%{Fig-5)
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EFFECT OF HOST (CORCYRA LARVAE REARED ON DIFFERENT
NUTRIENT MEDIA) ON THE LONGEVI®Y OF THB
PARASITE MICROBRACON BREVICORNIS

A1l the parasites emerged were fed on hbney diluted
with water (1:3) on the 2nd dey after emergence and later
on the 5th day. The parasites were also supplied with
COrcxrariarvae for oviposition. They were not Found
stinging the hosts for feeding on their body fluid.

?résent observations showed that the adult longevity of
parasites reared from different hogstas fed on various
nutrient nmedia, varied considerablg ranging from 5 o 17
deys. Parasitee reared on hosts fed in medium (¥) contein-
ing besic diet %o which fructose was added and medium (G)
containing basic diet to which black gram powdery and
glucose fortified with yemst were added, lived for 16~17
dsys, showing the maximum period of longevity under
iagborabory conditions. Pérasites reared fyrom hoste fLed

on (Medium K) Americen flour continued to live for nearly
12 days. The éhortest duration of longe#ify was noticed
of parassites reared from hosis fed on medium (A) conteining
the basic diet.only?' All‘other hosts reared on various
nedia predueed more or legs the seme effeat on the

longevity of the afult paresites. fig-6)
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EFFECT OF HOSIS (conegRA _LARVAE REARED OFN .pIFEERENT
" NUTRIENT MEDIA) "ON_THE FECUNDITY OF THE
PARASITE MICROBRACON BREVIGCORNIS

The 1a§ges§-nnmber’of‘egga (25) wers laid by
parasites reared on hosts fed on basic diet reinforced with
thiemin. Hosts reared on medium (B) céntaining basie diet
fortified with yeast, medium (I)'éontéining basic diet-to
which was added skimmed milk powder and medium (G) contain-
ing the basic diet to which was added bleck gram powder and
glucosé fortified with yeabt, also produced appreciable
effeot on the fecundity of the perasite which laid from 17
. t0 20 eggs. The smallest numbér ofﬁeggs were laid by ‘the
’:parasites reared from hosts fed on medium (a) containing
the basic diet alone and in the medium (P) containing the
basic diet to which was added fructose. Parasites reared
on hosts fed on medium (XK) oontaihing American flour and
medium (D) containing basic diet to which was added black
gram powder, also produced greater number of eggs as
compared to the parasitea reared from ho-ts fed on baezc
diet only.Uﬂg-T)

The observations revesled that the fecundity of
perasites was influenced byvhosfsrreared on different media
end addition of yeast or_thiamin_to the basioc diet of the
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host éppeaxed to increase the feoundity of parasites. -
Results of a similar nature were obtainéd by‘Katiyar
(1962) on Bracon gelechise Ahmd., and Trichoggammé
evenescens minutum Riiey, where hosts reared on a diet 6f_

crushed sorghum added with yeast produced best results.

EFFECT . OF ﬁDST (GORGIRA ‘LARVAE REAEED ON DIFFERENT
RUTRIENT . M&BIA) ON THE SEX-RATIO OF - THE .

PARASITE MICROBRACON BREVICORNIS

mm

Gonsmderahle variatlons of sex-ratio were noticed
in parasztes reared on different hosts. The largest numbey
of female parasites, sex-ratzo being (54 females to 16 males)
was produced from hosts reared in medium (K) containing
American flour. The hosts reared in medlum (A) eontainlng
the basio diet and medium (F) containing fructose and basic,
diet, also produoed male and female parasltes in the ratio
of nearly 1:(1.7 %o 2). The hoste reared in medium (D)
containing the basic diet to whioh black gram powder was
added, mediwm (@) coﬁtéining the basic diet %o which black
‘gramvpowder, glucoge and yeaét were added and medium (J)
.60ntain1ng vasic diet fortified with thiemin produced male
anﬁ:female'parasitea in the faﬁio of 1:1. Hosts reared

from medium (E) containing glucose and basic diet produced
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no femele paresite; ell the emerged adults were males.
Largest number of mele pargsites were produced from hbsta
Treared in nedivm (G) containing bengel. gram powder and
basic diet and 1n medlum (1) containing bagic diet to which
was added skimmed milk powder, the ratlo of male o female
parasltes beang 4.?. Hosts reared on medium (B) containing
basic diet $o whleh yeast was added also yroéuaed larger
number of mele parasitea. Ullyett (1936) had observed

that parasites emerging from smell sized hosts are usually
males and thoge emerglng from larger hosbs are usually

females.

Present Qbservatiuna xevé&led that the hosts reared
in medium (E) were éll.the smallést sized larvao and the
adult paraéiﬁes emerged from these ho&ts were also all
males and confirmed the observations made by Ullyett (1936).
However simnlax small sized hosts reaved from mediuwm (D)
produced male and female parasites in the normal ratio of
1:1. Though the size of the host larvae produced in media
(D & E) were more or less identiesl, the wide disparity of
influenee of the hogis on %he gex ratios of the parasites
emerged sppeared more due o a qualitative rather than

gquanditative trophic basis.
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EFFEG@ OF HDSTS (GOBOYRA LARVAE REARED ON DLFFERENT
EUTRI@NT HEDIA) on EHE BIOHETEY AKD SIZE
OF THE ?ARASLTE MICBDERAOON BREVIGORNIS

leferences in the size of the paxaslhes reare& -
frcm dlfferent hosts fed on various nutrlent medxa eccurred
to some extent. The female parasites reareé on hosts, fed
1n.medma (F) containimg coarsely groun& wheat flour +
fructose and (@) containing coaveely ground wheat flour +
black gram powder + glucose, fortified with yeaot, and (J)
containing eoarsély greund wheat flour féftified with
thaamin were all larger than ¥hose reared on hnsts fed in
medium (A) and they measured nearly 2.96 mi, to 2,99 mnm.
‘Their ovipoaltars weve alsoc longer ecmpaxeﬁ with the
paraslﬁes raareﬁ Lrom heats fed on medlum (A) containing
the basie diet alone, The smesllest sized parasiltes
measnring 2.52 nm. %o 2154‘ﬁm. were reaved ﬁx@m hosts fed
on medium (&) canﬁaxnmng basic dzet alane and the medium
(I) containing basle aiet and skimmed milk powaer, ,A;l
e%her hosts rearved on different meﬁza exex%ea‘more or less
the séme influence oa‘th@ size of %he naraaite. As hed
been pointed out by Eont% (1960) theae éiffereaces in size-
‘caulﬂ be due to ﬁhe variations in $he quantity of fooa
1ngested during the larval s¥age of the parasites.
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EFFECT OF HOST (CORCYRA LARVA REARED ON DIFFERENT
NUTRIENT MEDIA) ON THE EMERGENCE OF TOTAL
NUMBER OF PARASITES MICROBRACON BREVICORNIS

Total number of adults emerged from different hosts
reared on various nuitrient media showed considerable
" variations (Fig. 8). Largest number of parasites were
reared from hoasts fed‘on medium K containing American flour,
snd mediuﬁ F, containing basic diet to which was added
fructose. Hosts reared on medium J containing basic diet
to which wes added Thismin also produced large number of
parasites. Hosts reared on medium B containing basic diet
to which was added yeazst, medium D containing bagic diet
to which was added blzck gram powder and medivm I containing
basic diet bo whichiwas added skimmed milk powder showed
no great variaxiopa; The sma;lest nunber of parasites
emerged from hosts reéared on medium C containing basic diet
to which wes added bengal gram powder and medium E contain-
ing basic diet to which glucose was added. However, no
parasites emerged from hoste reered on medium H containing

basic diet to which whole cresm milk powder was added,
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BAR DIAGRAM SHOWING LARVAL MORTALITY, PUPAL
MORTALITY AND ADULT LONGEVITY OF
JICROBRACON BREVICORNIS BRED FROM

| CORCYRA LARVAE REARED ON
DIFFERENT muéglsmi mgnxA‘ ~ \

Coarsely ground wheat flour (basic diet)
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' 4 + glucose
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19 + skimmedmmilk‘ﬁowder

’e + fortified with Thisuin

-

American flour,
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BAR DIAGRAM SHOWLNG FECUNDITY, DURATION OF

DEVELOPMENT AND NUMBER OF ADULTS EMERGED

OF MICROBRACON BREVICORNIS BRED FROM
e e ——— " a o
CORCYRA LARVAE REARED ON DIFFERENT

Svmt——————

NUTRIENT MEDIA

Coarsely ground wheat flour (basie diet) -
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American flour

*

fortified with yeast
bengal gram powder
black grem powder
glheose

fructose

blaek gram powder +
glﬁcosexfortified with
yeast

whole cream milk powder
skimmed milk powder

fortified with Thiesmin
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TABLE XIII

AVERAGES OF DURATION OF DEVELOPMENT, ADULT LU“G@EITY' FECUNDITY, SEX-RATIO AND BIOMETRICAL OBSERVATIONS

OF
Tota

i gg;:;;;ﬁegf ERtivs
A 11,30 3,86
B 10.94 6,50
o 12,58 2,50
D 11,65 6.57
E 12,00 3,00
F 11.96 11,50
6 11,20 5,00
H - nil
I 11,84 6.80
J 10.00 8.50
K 10,00  11.70

R ey i —— . a—

oex

ratio

M:F

I

Fecundity Longevity i

QIS REARED ON CQRCYRy OCATERPILTARS GROWN IN DIFFERENT MEDIA

Mortal ity
during
cubation

(%)

Larval
murt%

(%)

—— i —

1ity

Pupal
mortality

(%)
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S s e . S

10:17
38314
4:1
22324
3:0
163230
113214
2235
18516

16:54

11, 70
17. 71
nil

14,00

10.86
17,33

19,75
25,00

13,78

L7 |

O O O =

17
16

29,87
25.44
25494
24 466
50,00
25, 20
25476
25,00
32,778
24,75
25.43

56.4
40.69
50. 50
27,92
19.29
46, 84
44,30
nil
46,06
11,30
nil

56.8

47.73
80.95
54,05
40.00
55,18
65.49

100.00

12,22
42,68
21.61

Longth o D&M Length of Tength of
adultse antennae forewing  ovipesitor
(cm.)  (mm.) (=) -

2,52 122 2.37 0.54

2.87 1.18 2.56 0.55

2,86 19172 2.53 0.51

2,87 1.18 2.59 0.54
only males emerged
2.99 1.21 2.34 0.64
2.96 1.21 2. 52 0.67
2. 54 1,22 2.40 0.56
2.96 1.18 2.33 0.66
2,87 1.18 2.59 0.54




SUMMARY

therature on effect of nutritlon on fecundlty,
development and longGV1ty of insects with special

reference to entomophagous £oxms has been reviewed.

Coiiparative studies of eleéven different nubrient
media were made o ascertain their effect on the develop-
ment and growth of +the larvae‘of’corcgra 6eghaloniéa (Stainton,
using coarsely ground wheat flour as a medium of basic diet,
The _lé;r:'val duration waé considerably reduced, by 10-14 days
when the larvae were reared in a medium of besic diet |
, containing‘eoarsely-ground:wheaﬁ flour to which either
fructosé, or g comb;natmon of black gram powder and glucose

fortlfled with yeast were asdded.

zmhe pupal duration of Corcyra cephslonica was not

much affected by vavious nutrient medig, though addition
of bengal gram powder to basiec diet’iﬁ the lgrval nutrition

shortened the pupal period by two days.

It wds also noticed that the total duration of

development of Corcyra cephalonica veried with different

nutrient media. Addition of & suger, like fructose or a -
proteinaceous material like bengsl gram powder or black
gram powder was capable of redueing the totzl duration of

developmente
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Largest sized Corcyra larvae were harvested from
a medium containing the basic diet %o which was added
black grem powdey and glucose fortified with yeast.
Smallest sized larvag were obtained from the medium

‘contzining the basic diet o which elther black gram

- -powder zlone or glucose alone was . added.

In a seoond aerles of experxments the effect of host .
Corcxra larvae reare& 1n different nutrlent medla, on the

develoPmeut, i‘ecundlty, 1ongevi°cy, sex-raho, total number

of emergence and blometry of Mlcrobrgpon brevmcornxs Wesmael. ,

2 larval pavesite of the former was studied in some. deteil.

Tha shortest duratlon of larval develonment of
the paraslte waa notlced in hosts reared on a medlum
contalnlng Amerlcan flour and the medium contalning basie
diet ‘to which thiemin was. added. Hosts reared on a medium
of besic diet to which‘whoie,eream milk powder was added ‘
appeared o be quite unsuitable for the develcpment-of the

. parasite,

Hosts rcared on varmous nutrient medla dld not
'_exert any appreclable effect on ‘the develoPment of the
egga of the paraSLhe. S ‘
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Larval mortaii%y of the parasite reared on
different hosts fod with various nutrient media differed
considerably. The lowest larval mortzlity of the parasite
ie., 0% was noticed in hosts veared in the medium contain-
ing American flour. The highest larval morbality was
noticed in hosts reared in the medium containing basic

diet.

. Pupal moriality of the parasite veared fyom various
hosts fed in differvent nuirient media 2lso varied consi-
derably. Hosts reasred on imeyicen flour produeced the

lowest pupal mortality (21%).

?

Hosi3 reared on basic diet
to which full ovream milk powdex was‘a&éed‘praduceﬁ ‘the
meximun (100% mortazlity) of the parasites during pupal

atage.

Adul longevity of the parasites reared from
different hosts fed on various mutrient media also differed
considerably. Parasites reared fﬁam hosts fed on basie
diet to which fructose was zdded and parssites reared from
hosts fed én,basigzﬁiet to which black. gram powder aznd “
glucose fortified with yeest were added lived for the
naximum nuﬁber'ofldays (16=17). The parasites reared on
hosts fed with basic diet alone showed the shortest

longevity (4-5 days).
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Largest number of eggs were laid by parasites reaved
‘on hosts fed on basic dict to which thiamin was added.
Hosts reared on basic diet to which yeast, glucose and
black grem powder was added and hosts reared on basic diet
to which akimmed.milk powder wgé added, also showed
inereased fécundiﬁy of the parasites. Parasites reared
from hos%s‘fed'with*baSic-dieﬁ produeea the smallest number

of eggs.

| Variaﬁion@ in the sex-ratio of the‘parasites reared
from hostJ fed with dlfferent nutrlent'medla were prominent.
The largest number of 1“e.na:!.e para31be9 were produced by |
‘hostg reared in Lhe medlum eontalnlng Amerlcan flour. Hosts
Yeared on bagic d;et.to theh glueoae was added nroduced
no female parasites. ALl the parasites emerged were males.
Present observabions glso revealed bthat the smallest sized
hosts wreared in s medium containing basic diet and &glucose,

produced only male-pérasites.

Differences in size of the para51tes reared from
dlfferent hosts fed on vamlous nubrlent medla occurred to
some extent. Tha female parasites reared on hosts fed in
nutrlen% media. conbaining Eruetose to basmc d&et or ‘thiamin
to basie diet or black gram powder and glucose fortified
' with Ayeas®.. to basgice diet, were the largest measuring

‘nearly 2.96 mm. b0 2.99 mun. Their ovipositors were also
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longer than those of the parasites reared from hosts fed
on the medium conbaining the basic diet., The smallest
sized pé,rasi%es were reared fxom hosts fed on the medium

containing the basic diet..

| Total number of adult pavesites emerged aleo varied
in‘differen*i; hoss.  The lergest number oFf parasi%eé
emerged from llésts fed on medium eon‘bain’ing Mmericean flour
and medium Qeﬁtaining basic diet to which wes added
fructoss. The smallas‘_& number of pamsitbésf emerged £rom
hosts fed on the medium conteining basi¢ diet t0 which was
- added bengal grem powder end the mediwm containing basic

diet to which glucose was addeds
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Fig. 1

Bgg laying chember used for collection of
: - Coreyra eggs

Class troughs containing dlfferent nutrient media
for rearing Corcyrs larvae






Fig. 3
Tu‘be rack containing apecimen tab es. used :t'or
rearmg the paraswe M. brevmsgia
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