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Fig. I .  Egg. 

Fips. 2-6. Larval instars (first to lifth). 

egg due to the action of the mandibles and movelnent of the larva hnnlly enables itself to  
possibly from the increawd pressure from escape completely from the chorion. Tt takes 
within the egg. Through this rupture, the about 15-20 minutes for tho liirva to bcco~no 
larval head first protrudes out. The wiggling completely free fr0111 tho chorion. 
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Lai.vu 

Soon aRcr hatching rllc first instar larva 
makes a punciurc on rhc body of tho host wih 
the rnandibbs and st%& feeding by conti- 
nuously ingcsting tk: host haemolymph by 
pharyngeal pumping. Oncc ihc purasitc begins 
its regular 1'cctling !novcrnunts, dcvelopmcnt is 
rapid. 

Lnrvnl 111.rlors 

Therc arc fivc 1;trv:rl instars. The Ino!sure- 
ments of in:ul~liblcs ;nld prothoracic spiraclc of 
various inst:rrs arc hbi~l;rted (Tablc I). Bc- 
cause of thc circular nature of the spirirclos an 
accurate mcilsurc~ncilt can be taken froin any 
anglc, as long ;rs t l~c maximum dialnetor of the 
apparent clliptical out-lie is considerod. 

MEASUI(E;MCNT I N  MY. OP THI!SIZE OF TILE 

PROTHULIACLC SI'II<.\CLE AND MANDIBLE 

OL: UIIzI:EIIEPIT LARVAL INSTAKS 

(.ZIL.\>L SE) 

The larva mcasuros about 0.45-0.85 JnJn in 
length and 0.16 to 0.36 mm in width. 

The head is thimble shaped and possesses 
a pair of stumpy anrcnnac. Head capsule 
measures an average of 0.15 mm in width. 
Mouth opening is situatod at the front end of 
tho head at the apcx. In describing the mouth 
part% (Fig. 7) the terminology of Vance and 
Smith (1933) has been cnlployed. Epistoma, 
pleurosto~na and hypostoina are clearly demar- 
catcd. Mandibles arc triangular in ouiliie and 
little chirinised. Each ii~andible is ariiculated 
anteriorly with tho superior pleurostomal ramus 
and posteriorly with tho infenor plourostomal 
mmus. Mmdibles consist of a main tooth , 
followed by small bristle.like teoth in a comb- 
like arrangement along the inner edge (Fig. 8). 
Tracheal system is composed of two well 
developed lateral trunks united transversely 
in the first thoracic segment and posteriorly in 
tho ninth abdominal segment. There aro nine 
pairs of spiracles, a pair in the first thoracic 
segment and one each in the first eight 
abdominal swents .  

I3iamster of Length of EiP 

Instar Prothoracic Spiracle Mandible 
-- 

I 0,ODZ:t ,0001 0,030+ .W2 

2 0.009 + .OW3 0.035k ,002 

3 O.O15-!: ,002 0.047f .004 

4 0.024f .W3 0.057rt.003 . 

First instnr Inr~w (Fig. 2) 

First institr larva is typically hymenopteri- ~ i & .  7. ~~d of first instar larva-front view. EP- 
for111 with wcll dclillcd J I C ~ L ~  and thirtccn body Epin(on)a, p ~ - p ~ c u r ~ m a ,  S P L R - - S U ~ ~ ~ ~ O ~  pleuros- 
segments. It is glassy whitish in colour. Thc toma1 ramus, 1PLR-Inferior pleurostomal ramus, 
skin is smooth without any cuticular structures. Hy.Hypostoma. 



Secondinslar larva @ig. 3 )  , . .. . . : .:' width. Mouth paas rescmblc that  of second 
~ . . ,  , ... . ' *  instar with increase in the size of the mandibles 

~bdond; instar larva measures. 0.85-1.4 'mm:,, 
in' l e n d  and 0.36-0.50 bm.  in width. , ~h t i '  (Fig. 10). - 
diratioli bf second insfa;, vaties f rom 7 :  to '  
7.5 hours. :'Xi is transluc51'1t and'pale yeltowish': Fourth instar larva (Fig. 5) 
whitd-in.colour. It  cad'be readily di6tingYlishd Fourth larva sllows only millor diffe- 
from tliepGitiolus stag6 by tlie,sizesaf'the head rences from th third Duration of the 

;: capstife, matldibk-(Fig. 9)  'and.:the spiracle.' fou*8.instar from 6 to 6.5 jlours. ~ 1 , ~  : The. head capsule measures an average of larva measures to 2.5 mm. in length 
:' 1.9-2: mm, i n  width. . , .  0.72 t b  0.85 mm. in width. Head capsule .~ , 

measures 0.35 mm. in width on the average. 
Mandibles show remarkable change in the 

: jFifth instar stage is reachcd 26-29 hours after 
: . eolosion. and its duration varies between 12 
' :  and :I3 hours. The body is yellowish white 

wards both cnds. It 
d from thc previous 

e pres .we of cuticular spines in all 
xcept 1.1 the ninth and tenth abdomi- 

e cuticular spines arc arranged as 
eglucut and is absent 

side. Fifth instnr Inrita incnsures 
8 mm in length and 0.85-1.2 111m 

- The liead (Fig. 13) shows distinct features. 
Thevarious parts are : the vortex, the temporal 

ennal region, frontal region and 
a. The mouth parrs arc quite 
mar dibles (Fig. 12) are well 

' sclerotised and b~ownish at the tip. Main 
tooth is followed by cight brisdc-like tcoth 
arra$ed in a comb-like fashion. Lrbrum is 
enclosed above by epistoma. M;rxilla is boun- 

bove by hypostoms and below by maxi- 
d stipes arc dernar- 

by a stout vertical thickening of chitin, 
stipital sclerome. Middle region of the 

.. labium is thickened into an oral area bounded 
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--- -- 8-10 hours to construct its cowon. After cons- 
truction of tho cocoon, within 14-20 hours the 
larva voids its meconium which is stored at 
the posterior end of the cowon as e black 

F R N  semi-solid mass. Tho larva at thk stage is 
PL Mx ,. c a m  as prqfupa. Propupa (Fig. 14) is yello- 

. c ~ ~  wish white in colour. Cuticular spines present 
on the body as in the caw of fifth instar larva. - ..),'P - 

--. 
' -SENS 

13 . - - -. .. . . - - 
0'3 Snr, 

. . 
I 3s. 12.  1 1 ~ ~ 1 ~ 1  bC i ibt.<i ia$>:.~r l . ~ r ~ ~ ~ - - ~ r o r i i ~ v i e w .  

AN-Anlcnnill hud, MXL- hlnxilln, EP-Episloma, 
CKU-Cnrdo, FRN-t:rontsl regiotl. ST1'-Sripes. 
S E N S - S ~ I I S ~ I ~ ~ .  L - I  LUSTSC-Labie 
siipiiol scleromc, kIXSC-Maxillary sderome, STPSC- 
Stipilal scloro~i~c, b1Y--Hyl)os~oma. PL-Plcurostoma. 

by labiostipital sclcromc. Labium prcservcs its 
division into postmentun1 and promentum. 
Trtrclical systc111 is wcll developed. Thc num- 
ber of spiraclus is s;inlc as in the first instar 
Inrv;~. 

Prcpripcr rrclri cocouir 

Thc end of larval duratian is wllcn the larva 
stops feeding. Tottrl duration of thc Iitrvul stages 
US U. Drc~vi~~ornis varies fl-oin 39 to 43.5 honrs. 
Tllu ful l  l td l;rl-v;r first ddachcs fro111 thc hosts' 
body tr~id st;l .~~s spinning a cocoon with white 
silken libros. Uso;\lly, tJrc larvae which detach 
f1.0111 tfic sirmc host body constrllcr tlioir cocoon 
\cry SIOYC to v ~ ~ h  othcr. Thc Cocoon is oval 
in ~,url inc \\it11 :I callic.\ dorsnl surface and a 
I1;ri b;rse. Oul;~. !,ul-f;rcc of cocoon is translu- 
cent wl~n~cas 111c b:rsc is tmnspnl.cnt and the 
I;tt.\a lying insidc is v:sibb. Cocoon measures 
; L I > O L I ~  3.6.1 1 1 1 1 1 1 .  ill Iciigt11 :rnd 1.7 inm. i n  width 
o n  ;rn ; I ~ C I . I L ~ C  L!IICII larva usu~lly takes about 14 

Fig. 14. Prcpupa-Laterul vicw. 

258 



It is sluggish and is capable of feeble wriggling Prior to pupati, I thoracic and nl:ilo:;iit~;rl 
action. regions become ~ifferentiatcd by a cotistruc- 

Picpa (Fig. 15) tiin at tho junction of fourth nntl ii~tlt scgmcnts. 
Tho prepupa finally casts OR its skin and the 

Prcpupa' stage l
asts about I 3  l5  hours' pupa emerges. Pupa is cxaratc and yellowish 

white in colour. About 24 to 32 hours aftcr 
pupation the body colour changcs into p:ilc 
reddish brown. Tho eycs and the tllrcc occlli 
which are red in colour later changc to black. 
The head of the pupa is flexcd downwards. 
Antennaeare directed backwards on l11o vcntral 
surface. Developing wing par!< -'c tlistinn. 
Segmentation of tho abdirmcl: i.. tlistiiic~. 
The duration of ,  pal stagc varies hct\\~scii 
72 to 84 hours. 

Ellrergetrce 

Approxi~nately ten hours bcforc c~ii~:rgcncc. 
pupal moult takcs ~ I ~ L c c .  At first, tllc I~~II ' : !  lies 
with its ventral sidc [acing the base oi' 1111: cocoo~i. 

' After its priniary emcrgcncc froln thc 
pupal exuvium, thc adult turns round and 

o lies upside down withintl~c cocoon  wit!^ its 1: 
dorsal side facing the bnsc of  thc cnconti. Prior 
to secondary emcrgencc fi.0111 t l ~ c  cocoon. thc 
adult gnaws an irregular holc at the antero- 
dorsal side of the cocoon. Lntcr it comes 
out through this hol 

Dl..cuss~o~ 

According t o  Ciaudn (1940) the cggs of 
Microbracon bnllicivorus havc a slcndcr iapcring 

, stalk, slightIy longer than r l~c  cgg hotly. I n  
Brncon brevicorriis the cgg i s  cylindrical. clon- 
gate and represents the plic~;il ~ O ~ I : I  iil' br;icoaitl 
egg. Munro (1917) r.hsc~.vcd ?lint in  R. 
hylobii Ratz. thc cialy Iarvirl sr:l!:cs 1x:rscssctl 
no spiracles and thcy lirst I nlily i11 

the fourth instar stagc. 1). 11rr1:icoriiiv s!~ows 
the prescnce of 9 prrirs ol' spirnclcs tlirougl~out 

'a*. 

15' 
the larval stages. Ac ording to Cl;ruscn (1940) 
tho mandibles of B. ~cliorrlio~~ :tl.c 4 dolitatc 
and it revcals an in( :asing 11u111hcl. $ i f  sn1;ill 

Fig. IS. Pupa--dorsal view. teeth on the inner margin of thc i~lantliblcs, 

459 
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