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APRogT0CEtrus ISAELI" I I'tAlII lt KIRIAN.

. 
thc ltfe blrtoqy of tbe puesttr nr rtudict

ln the sugarc.ne borer - Elfqgtlgl Elvelb, F. r

lhe host naterlel uac rcarsd la fl.ne r*lre gauzr

cages ln the Lsboratory. The host puple uore

dlrscctod rmdar the blnocular nleroscope to ctudy

the varloul devoJ.opnental stages of the parartte.

the dlfferent davelopnantel stager rar. nountc0

ln Alcohol-glycerlne nedlun and Canera luclda

dravings yere Erdc. The totaL perlod of ll-f€ eyel'c

vas f,rou 14 to 15 dayr rurder ln averago nad,il

teEperltEre of 8?oF and the dnlnul of 56.9cF dth

rrr averege hunldlty of 69.3 per eent.

TgE ADItif SAAOEI lhe adult fu a nlmrte black

Chalcld fly whlch lstrures about 2 E.r. 1n leatth

(Fenale) and the raale belng e llttle rnlr er ln

slge. 3he ferrle has a palr of clubbed antennEe"

Ihc ovlporltor ls sltuated on the ventral slde of,

the sbdoaen. l/iac Pla'ks f vE

XT:fIFG OT ?TE I
PAN'.SITES. I

The panrltcr ar. rctlve tuedtatcly

after olrgenc e flol the host pupa.

lhc nale 1s fer nore actlve thsn the fsaale. It

d
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rpttrr ebut rrptitly ln roarch of ltg lrte. At the

aFproach of the fanlc r the rale ptres:lte ctandg fcc.

to face 8nd erotras lts antenan rrlth those of the

fcuLo. After sme tlns of courtshlp the rrla peraslte

aounts on tho fcrale and elesBs by lts 3 ;rlr of lege

.rd natlng ta&es place. the duratloa of rattng nrt

lest fron 15 to 30 geconils at a tlne.

OYIPO$I?IOi I tbe fanlc poresLtt murteil €B thc pupr
Llv.L

(uhsr the Dupa gsto €rposed and provlded for ovlposl-

-tlon &r ln the laboratory) restsd lor a uhtle,

located the pbc€ for ovlposltloa by lts entenn;o

and late! ralscd ttre tbdm .nd thrust 1ts ovlposltor

lnto the body of the pup.. fhe ovlpocltor r*c kept

thrust for rco tlla ln the pupal body for the teleese

of ths eggs. After thls aet the ovlposltor vat

rotr.cted. Ihe parastte, leter noYed sbout on thr

pu.pa for aubseguent atabs lnto the pupal body for

ovlpo*ltlon. tra the case of borerrr lodged taslalc

the sugucane stubbler the parasLte erhlblted 1te

utque ssnlc of lnstl.act ln locating the borer. It

noved rbout qn the stubblc of cugarcaue rnal tpent

uos! of, lts tloc at the orlfLee preparcd by tbo bore

bcfore pugatlon. ?he paraslte punctured ttre orlflcs

ead entered lnto the tunsel to ovlposlt ln the host

pups. Llhen the host pupa ?ar forud Just betor

a
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tDlffred rlnd of tbc mgercam ttubblc, th puaettc

loceted ths posltlon of nearest approach to tba

pu.pa and thrust lts ovlposltor lnto the thtnned rlnd

of, thc rugarstne stubble crd ptcrcrd lnto the pupal

body. The ovlposltor Ls strong and long enough to

plerce thlough even the gelatln capsule ard reach the

bost. lhls veg determlnod on the pupac of Sclrpophage

nlvsllo I end Lervaa of Chllo aonelluc $*1nh silleh

rcre kept ln gel.atln eaprulsc. ?he parasit. succers-

lully ovlporltcd lnto the body of tbe host lnscctt.
Y;aa pu'la 4

llhe nunber of eggs laid ln the body of the pupr

of eeeh tlne veg deternnln€d by lntroduelng fresh pupe

for ovlposltlon. Eaeh tlme vhen the parasltc thrust

ltr ovlposltor lnto the body of the pupa 8rd tdtbdreY

It, that pupa r|as tonoved and a fresh pupa lr�rr provlded.

The pupae whleh usre tlurs ovlpoolted vere dlssected

und€r ths blnoculer nlorolcope and the nnrcl of eggr

lodg€d vcre counted. Flve parasltes sach rrlth 1O

replleatloas rrere taken for the study of ovlposltlo

et each tlne. The sYerago of r1r the 5 prrrerltcs na

4.66 ea:gc vltb e rengc of, atntm|! 4.2 to t nld,n of

6.0 og3r per eteb. lhc nlntml nober of cttr letal by

ary lrdlvldual rra 2 and the nttr rrrn uar 10. (T1cb

table on pags 39),
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the prraslte tbmst tti ovtporttor for ovl-

posltlon e mber of tlrneg ln the rene pupa or

cbore oth:r pupae 1f avallable. }{aJor nrrnber of,

prr$ttcs eorBleteil ovlposltlou yltJrla th6 ftrrt

three dayr of thell @.rgence.

tBfltfDf?I Of I hcmittty of thc percrttr rrr
TIE-EA&T$IIE-I

\ deternlned by taktng obsorvatloa

m thc ovlpositlon of 15 parasltes. For thir

obsewatloa the fcua1e perasltes vere kept lsolatcd

ln seperrto tubes. Bost pupee uere provlded to

th.rc par.sttrr werly 24 houlr. Thls f,acllltated

the paresltc to lay eggs ln fresh pupec durlng tlrr

€ourse of 84 hours. the pupee exposed to the paresitr

yole renoy.d efter every 24 hours and kept 1n

reparate tubeg r,rader observation. '*b6n the pareettcl

ed€rtsat from thege pup&, counts t3!e takct and tho

reproduetlvo ctpaclty of ttrs paraslte uas arrlved at.

thc obsewrtlonc revealod that the nlnLqus nrubcr of

prrasltes repooduced by I slngle fmelo nas ranglng

fran 79 to 156 yltb en everago of U4.6 (Ylde teble

o pags ,11.)
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ECO S?ACE I The egg 1s scn&at eyll.ndrlcrl b

for:n, uhltlsh 1n colour, rrlth a thln sooth chorloa.

It 1s about 0.36 n.a. ln length antl O.O8 n.o. Ln

yldth stth the Cephalle end broader then the

posterlor end. The egg ls centroleclthal, the

lncubatlon perlod lrnged frm 16 to 20 trmrs.U;oLe y'alaf

I"ARVAI gIAcEI Flrst lnstar - lhe navly hatched

lervr 1s very tlny and deliuate atrd apod6qs. Thr

body ncesureE O,4&S !oa. ln length; 0.146 om, ln

rldth. Ibe vldth of the head ls 0.052 E. ?he

l-arva l-a elongatc, oval. ln general outllne,

taperr torerda the caudal cad and Eoro than tylce

as long ag broed. thc head appears to Do l1ke e

trll conlcel. proJectlon and the body lc slnple

hrvtng nolthee r.gaentatl@ aor appcndagcr. Th€

lntegunent k saooth erd naked. There {oeg Bot

appear to be a.ny dlfferentlatlon 1n the lnte .rl

orgarrr. During thls rtage the ralpltrt"ler 1r by

the rll.ffiaslon of oXfE n fron the host blood ar

the Larva ba! tlot developed aplraclel.

lla rcuth ls ventral and appears llke r

transverge s1lt. Ihe noutb paltt are poor\r'

C_=*
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Aftclo'pGd. thr ecphelle skeletan rt thta stage

conslrtr of, the euperlor aardlbular struts, lnvertcd
rlr ehapdd esndlbles yhlch a!. yea.k and e erclcent sha-

ped labrun coverlng the oral aperture. the larva

ferdr on the host fluld by auctlon. Moultlng oecult

wltbln 24 houtl' violz Pto'ta ti-

Second lnstar.larro

fhc larve ls rU.ghtly oval. Ihe larva erhlbltr

lndleatlo,ns of the regnetrtati@ ln ttre lntegnent of,

the body. fhe beed rppearg to b€ Fole rounded than

conlcel. ?he nandlbles look stronger ard. the foregut

1r yell deflnedl. The other nouth parts ** ,"{p5,

developed. The nlclgut ls enlarged. and a darker

ccntral portloa lt vlrlble. Durtng thls stage thc

tracheal strands are developed. There ar€ Do sprla-

-cles. The resplratlon appears to be slnllar to thst

formd ln tlre prevlors atag€. Houltlng occurs !.a abott

2l hours.

lilea surcnentr (everage ) 
-

Length O.996 nm.

Hldth 0.364 nn.

Eord O.O88 q,_

Vtdc Paro ly

ttlr{ lnstu lervi, 
***

t&r l,elvt la elengate, the tntetucnt Lr

-.-.G,,-
=s
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then tlbet ln the prevlous rtagc erd tlu body te found

dllfferenthteit lnto rcgtcnte. fhe nouth partc ere

better developed. fhe nandlbles ate strong and th.

strutr lre vrl1 deflned. The cephallc skeletoa 1l

eoupletely forned. Th6 lalrqc feed on all tho lntErnel

tlssu.r of the hort. Xhe suctorlaL actlvlty of thc

pharynr 1r clcrrly vi.slbls. ?be eontente ot thn dd-

gut are such dencer. At the anal end there ls dlff*-

-entlatlon lnto clefts - the forerunner of the allus.

?be splrecl.r l?r coapletelJr developcdr Open traeheal

systcn le gecn. fhle sta3c lasts for aearly tro deyr.

l[cl sursuents (avercte )

I€ngth 1.166 @.

O.313 q.rtdth

Hcad O.L19 nn.
V;cAe7t o.le

Fourth lnsta! larva.

Ibls state l.asts for 2 days crd sotetlacs s

altt1e over than 2 dayr. Ihe lerva ir ftrlforn ln

ahape and bae a heavlly chitlnlzed head ard U! body

segnenta whlch are clearly vlslble. fhe larva 1r

greylsh ln colour encl hrs ilark fecel naes aee@ahte{l

ln 1ts gut. 1he lntcgun:nt 1s thlck and the eael

cleft hag deop€ned affordlng conn€ctlon rrlth tbo

hlad gut. vtole Pt*lZ i

tV
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. fcrguErcntc (evcragr)

trength

sldth

Iard

a.L6o @.

O.rl{9 m.

0.1.59 u.

In thls stagc, the tracherl ryrten 1r perl-

-pneurtlc, It conslsta of tvo longl tud enal trunks.

Ihese are connectsd anterlorly and posterlorly by

ttanlverse cro.issutes, !{1ne palre of eplracles

atc present end these are c onnected to the longltudlnrr

truoks of, the tlachel. lt tbe Jr:nctlon of the splracu-

Iar trachea vlth the trachesl trunk ale tba enagtonos-

furg trachea vhl.ch rnrl lnto snall branches- th€

trecheoles. Ihe head ls re1l dlfferentlated lnto !p!c 
,

arld lowep lablal lober. ?he cephall.c skeleton 1s well

fonaed hartng . palr of sharp chltlnlzed nrandlblae,

superlor uadlbular rtruts affordlag the artl culatl dr

of, the rerrdlbules on the upper sldes. ?bese strutr

are connected by a gcu! clrcular bar - altstolr on

the upper c{ypeal reglon. lhe superlor srd lnferloF

nandt bular strutg are connected on each slde by thc

brac&et shaped pleurostona. (V1de pLataU, Tfit,

' tlfth lnsta" lrm.

ln th!.r rtrgc, the larval organ! cle vrll dcvelop-

dr 1lheea ls e conplete contlnulty ln the gut fron thc

routh t€ the rmrs. ltl the lnterrral organs of the host

*e cotplctelt eonrnrsd vlthout anJr exceptloa. the

larva passea 2 days ln thl s 1nstaf,, leter rests for a
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vhl1a loedlng to thE prepupaL atate" (Ylile platc

l4eesuleucata (everage)

Lngth

!l1dtb

2,93 @.

O.698 rr

Xoad 0.2O4 :r

IPPITCItrIOI{ OF DYARIS I.ITJ

thrre rrc tlvs lnstslt tlurtng t{ro I'rmt rtefr

of the peresltc. This has been conflrraed by the rppU-
(  l ' nns l

eitioa of Dyartt lrf. lh€ hcri vlilth follorr r reguL&r

geoeetrleal progt,:lllon ln successlve Lnstarr. fhc

head*rrtdtb 1n Obo 6 larval lnstars ol lprostoc€tus 
li

argyrlao , i{anl & Kutl8n vsre observed aet celculatrd"

3hc observed nrnber ln the tarlcr Yas dlrtded by thc

onc rlrlch prec€ded lt and a ratlo of lncrelrc ln each

lnstar vas f outtd. Sbc average of th€8e ratlos vls 1.44o

Calculatcd wtdthr Observed wldthg.

Irt lnrtrrr 0.O52 mt

Znd lnstar.(oro52 r 1t'r4)so.o?48 0.098 EE.

3rd hstar,(O.O?48r 1.44)3o.10?8 0.119 I

4tb tnrt*.(Of lO78 r1'44):0.15€8 O.:169 rr

sth lnstar. (0.1552r 1.44):0.2236 o.20* I

It v111 be rrrn fro the above data tint thc

Oproxlnatlon of thc obs.ned to thc calculated nol$rr€-

nentr_ fu sufflclently closo to preclule tho probablllty

of sd €cdyslr hrvlag beea wcllooked.

V
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lhc Pre oura

The pre pupal rtage 1s larked by tbo dlffcren-

-tlttlon of tlre body scgneats lnto thrce dlrtlnct

rerions - the heed. thorsr anal the abdonen. lhc

hced havlng the cephallc ltructur. looks l1ke the

head of the + Eth lnrtar hrr. lhc thoraclc rcglo

tr denrekated frol tbe brosder rnA bulborr! abdoaon

?be thomr k dlffereatlated lato 3 segnentl. tbesl

r€gnentr thrc:: out proJoctlons yhlcb dcvalop lnto

l.€3a. ?h. $trontatlon of th6 abdomn 1r ob:l,ltanteal.

the rldgut ls rcduced lnto a thlcl banl. lhc faeccr

vhlch hact accuanrlated ln the larval atagc ere voldod

off and vlth1n 24 hours the prepupe gocr lnto thc

pupal ct.tt.(Vlde pfrto f1) tblr ctrgc !r reaehed

DornALly on the l0th dey vhere the duratlon of thc

entlre l1fe cyc J.e of tbe parasltc luts 14 dayr.

tbe np.

Tho puprl rtege lasts for 4 6ryrr th. Imp. Xlcr

f,lc€ 1nrldc the hostrs pupal, caro, The pupe le of

Coaretato type.

licerwratr (evcegc)

Xcngtb

uldth

t,?r8 n.

0.55O m.

ft ta tn thls rtagc that all. the future adult

orgarur are dcveloped. In the eephrLlc regler thc
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conpound st r, tho oeelll anil thc ratannfc are devclop- 7'

-ed. Thc aonth parts - labrrq, nulller, nlndlblcr .nd i

tbe lablun are fomcd.

In tbr tboraclc reglon the 3 palrs of l.ff ail :

fut1y foncd. tbe thorex thlorrr ort lateral tergrl :

€rpansl@r or paranota and thecr dovclop lnto ulngs.

lhc |st ab'donlnal letnent corletces vlth thc pete

thoraclc ragnent, fhe Znd abdoalnal '.glent connects

th€ thorax and the abdomen.

Ia trho rbd€rn r1l tb. Lntrrnrl oraur, mch

ar tha dlgertlvo, ercretsr? and the gcnltd olgant

ale ttadually foraed.

Xde genltalla

In the nele (pupa developlng lnto nale) the

rt; ertrrnrl. genltalle Gonprlr.t the penls, e palr

of lrurcr procottaf o! paranoret 8nd a palr of,

claaperr. fhe 9th abdontnal r€gnent bcars thr

ertetnal genltrlla.

Fsnrle qenltalle

In thc frorle (pupr dlvcloplng lnto tcrlc)

thc 8th end the 9th abdonlnel regnonta cury the

*tornrl 3enrtaltr. ?he ovlporltor ls coapored of
l l
lf thrce prlra of c orpon atr uhorc rhrf,t. rre t.!,!.d

It
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yrlvea. Each valve l,r assoclatell vlt'b e banl platc , i' l i
ol velvlf?r. fhegc valvlfers at. dorlvod fr@ tho 

l\
1lmb ba.c! of th€ 8tb and 9th rcilents. ?be nedten

outgrorrths of thr 1lnb bec.c of tbo Bth t.tsont glv.

rlta to the anterlor o! venttal velvsr. the nedlan

outgrorrthr of the llnb beces of thc 9th sogrent glve

off the portorlor or lnner valvel. thc drevn out or

nodlfLEd ltnb baces of tho 9th oognent 81ve rlsc to

thc leteral or dorsel vllvot. Ihe lrteral va].ve! ero

qulte rcpareta and enthr.th the fixrctlonal ovlposltor

or teroblr uh.n not la ulc. the postsrlor valves ar€

rnltod to forn r gulde or nedlan styllt. lhc anterlor

valvea attlculat. slth the poltorlor val'ves by a

rlilgo end Eroovc devlca' lhul forrlag a chunel rttol

r.ryer for tbe pesttng dovu of, th€ egga. (Ylile pLatct'*t

l|tat]l




