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A}STRACT

Malra subetancea were extracted fron the vrhrle nale reprr'ductr:

1ve sys.ten (MRS), nale access'ory gland (Uec) ald aale reprcdructivc

cycteng' fr:ee fron aeccesori gland ( AG free-Mlts ) of dlffcrert

aged [. J-l.tt-oralts adu]-ts. The anrurt of each nale substance extr-

act wfr l*creased wtth thc increaee t",rt\f, 
fff,rlfr,,t},l,,1alc',1.lo ft-

tracts *ere tle nrgt etinuJ.atrry .r'cG /stncc 
-thr,+*roo*t*ag..nervry

cnerged (NE) virgln neths wciPe relprnded \affi fi the lnJectlra of

dlfferc:rt cotcentratlrnc. thc hlgher the anrunt rf inJected MRS and'

Ag free-Mits extracts the hlgher thc percentage rf the ovlprsltlng vlr;;l'

fenaleg. On the other hand, treeultl ghlwed that the ylunger the

nelc, frcn whlch tbe ertract was obtained, the hlgher the pcrcents-

ge rf l.vJ.poslting fenaler. The najrrlty of nalc ltinulatrry factor(s)

teena to loe cucentrated intr ths MAG. The stirnulating activity wat

fr'nd tr lce concentration-dependent. A11 nale substance extractc of
Vrvlrn

NE nales stlnulated egg-laying, ia NE/finales' n're than those of

older nalcs. The eXtracts obtalned fron y.ungcr rnales were mor?

potent.
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TNTIIODUCTTON

liatin3 ls known to increase fecundlty in a nunber ef ineect spec-

icg.Thr nreche.BlBil by whlch crpulatlen enhanccE the rate of ovi.prcitlrn

renslr: lbssure. Hlwever, it ls well knrwn fact that tn a number of

Dipterar lnsects nating etlmulates rvlprsitlor due tr a nale paragonial.

substance ejaeulatcd inte the fcnale ( EnlqeLaan, I97O; Leaprld, 1976).

As far aer L,epldopteren ineects are cencerned, there is little infrr-
natlon ot the role rf matlng in rvipesitlonal behavlour. Yanaoka and

Hirac (l9t'17 ) fresentcd evidence that in Bombyx mori the lnject;irn ef

an extraot of whrle male reproductlve aysten (MRS) in water or Ringertor

solutien lnto virgln' females (Vps ) resulted in stimulatisn of egg

laying. Fi.ecently, Haehem and Megahe.d Metwslll (1985) revealed the oce-

urrence o,f a slmilar male factor in the Egyptian cctton leafworm

Spodoptera .1ijtora11g MRS extract which stimuletes the evipositlon

when injected into the haemrcoel of the virgin neth. Ms.reover, llashem

( fgee) denonstrated that the nutuel injection of the llpid-free
extracts of the whole MRSg betweea !r nori and S. ll_ttoralis slgnifl-
cantly stlmulated thc oviprsitionnl actlvity (OA) ln the Vl's. He prst-

ul-ated that the nale factors a::c not specif lc f or elther insect species.

Ne addltional info:rnatiene on such ovipositisn stirnuJatory factor

in S. littoraIle MRS have se far been available. However, such dats

night be important in understanding the nechanisn of ovipositj.on of

such lmportrant insect pest and the slnilar ones. The present study

wgs corc€rr1,Bd to lnvestigate t]re site sf the male subetance into the

MIIS and the role of the aacessory gland (AC) of S. littorg]le males

ia the oviposition induction.
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MATERIALS AND MET}IODS

A stock cuLture of g' lit-tp:pl-iS was kept in the laboratory at

room tenprerature Q5 tzo') and 65 ! 5 % reratlve hurnidity. \'rt,cr needed,

pupae were sexed, nales and females were kept seParately in isrsJated

ceges. Emerged adults of either sex were collected and used in the €xp€t-

rinente ert the desired ates'

Vari0usrnumbersofnalenothswerecarefullydissected:.tthedecir:-
ed age to crbtain either intact }lIRSg, nale accesssry glands (MttGs) or

&ceesserJf 6land free-nal-e reprrductive syeteme (AG frce-MRfjs ) '' In the

experine:rts reported herein newly emerged(NE) na1ea, lales aged 48

and 72 h:n vyere dLssccted. The tlssues were earcfully cleanad -lrOrn fst

body dur:Lng dissectj,cn. tissues were ccllected snd preserved :[n deep

freez (-,,?5.rC). The extracticn ef nale substallcc€t fren the abovemention-'

ed tissues and the removal of thelr llpld contents were carrieri out by

honogeniza.bien, centrifugation and lyophillzation eeeentlally accordr'ng

to the netlnod of Yanaoka and Hlrao (1977) sliehtly rnodlfied by Hashem

aad Megahed Metwalll (1985). The powder extracts were obtained and the

araeunts in ngs of the MRS r MAG or AG free-MilS equivalent to one naLe

(S mg) u'ere calculated'

The injectlens of MRSs extracrs were carrj'ed out :i'ntraat'dcmlnally

uslng l rn} eyrlngc and a hyprdermlc needle by neans of a microsppllca-'

tor.Dry'powderextractsuspendedinthetlesiredvo].uneofglassdlet-'
iIl-ed weiter (Dt') and lnjected intr the clorcal region of the slxth abd-

oninalseg;nentnearthedorenlvessel.I'emalegshowedbleedl.rrgfollow..

lng inject;ion were discarded. Each injected female received the deslr-

ed amou:rt of the powder extracf suspended ln 15.5 ul of D!T.

Statistlcal analysis adoptetl in all experiments

all probable cornparison csmbinations were achleved

at probab:L1lty levele cf 0'05 and O'01'

were rF r test, andr

usj-nE L. S. D. test;
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RESULTS
Melc s-Ubetance -extra9te :

Fig. 1 olearly denonstrates that the It$tf velues, the anounts ln

nts ef the,extracts equvalent to one nale, are affccted by the nale ssco

The clder glre nale r f,ron which the tlgsue ls rbtained, the larger the

anou.yrt of t.he resulted extract. The Lncreese lr rrsff value of AG free-

MRS ig nore proafuncrd. Halneg (198I) demenstrnted thot the ductue

cjecultorius elmplex of NE nales cf g. ll-ttoralis was cclrurldas or palr:

yeJ-lew, but after 2 daye aa .range plgnented secrgtlon bcgan tr accurn-

ulate ln 61.3 % of the exanlnecl nalee. By the d,ay l thls pigment had

darkened ts deep red in vlrgin rnales (VMr). Howevarr present rcsulta, vvhi

indlcate the increase in th6 dry prwtler extract of the reprcductlve

systern of t,he \IMg after emergenee by tine, suggest the accunulatlon rf

secretory'material(r) frsn the AGg. The pronounced lncrense of S rg

values of, AG free- MRSg and the slight increase sf the same value of

AGs nay indicate & trangfer ef this secretlrn(s) from AG intr the

ductus ejaculatorlus simPlex.

Pgrcentasgof sv{lsitins VIst :

Three, main experinental groufs of NE VF noths of the subject lneect

were estarbllshed and used for the lnjection rf male gubstancesr. vx's ln

eech grou! were lnjected with 16.5 yI of DW containing 0.1 ,O'2 ' O'5

aad 1.0 $ ng of nale substance extract. Flrst groul was used for the

lujectior:r with extracts rf wholc MRSg rbtained from NE, 48 hr o1d and

72 hr clit na1ee. The secrnd grou! was used for the injectlon v;ith AGs

extracts obtal-ned fren males of the sane ages' The thtrd group waa useil

for the J.njection wlth AG free-MR$g extracts rbta,ined also from the

saBre ages. Thrce types sf control groups we'e aIsc, establlshecl: grou!

M whlch oenteined females nated naturally with nE vlils; grouf v which

contalned umtreated Vtr'e; and greu! DYr: which contalned V!'s lnJected

with t6.5 ,r,r1 DV;.

AND DISCUSSION
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fhe lercentages of ovipasiting Wl in the 21 hr followlns the

injectlrn, with nale gubstance extracts were deterrnined and data arc
s

lresented. 1n I'ig. 2. MAG extractf proved, when lnjeeted, to tre the

nost etlnrulatory cRes slnce the percentages of ovipoelting VFet were

1-OO % in all concentratlone of verioug Erouls eroept that of the lovrest

concentra;tlrn, 0.1 S nrg, of the 72 hr-old raales. The percenta6e of the

oviposltng fcnales wns found to lncrease as the anount of the lnjected
s)

MiiS and ,|G free-MRS cxtracti increased.

0n th.e other hand, d.ata clearly denronstrate that the younger the

nale, from which thc extracte were obtalned, the hlgher the percentage

of the ev'lgositing Vtrb lnjected vlth theec extracts. In this c.ncernt

the effect of the lvhple MRS-?2 hr-old extract was found to be weeker

than that of the AG f,ree-MRs-72 hr-old extract. However, l-OO 7' '1
femaies of the M group were oviposJ-ting wlthln the 21 ht fsllorving

nating. \1'1t5ln the sane period, all fenales of V and Dt'groups were

unablc te dePosit anY egts.

Average QAs were rbtained at the end of the first 21 hT follotting

treatments. Relative OAs of injected VFs were determined ta express

the degree of rvipositi.n. They were calculated by relating r &s

percentag€sr the nunber of eggs laid/fenale, in 24 hr after injection,

in each g;roup te the average nunber of egg laid/female, in the same

perigd,oftheMgrou!.Fi-g.,lpresentstherelatlveOA's'

Data presented in Flg.3 show that the injection wlth af1 m.ale sub-

etance extracts has stnulatory effects ln the OAs of the NE ITs i.e.

most tl then ovlpreited in the first 21 hr fcl lowing the lnjection.

However, fe,nales of V and DVi groups deposited no egils during such

perlod of' tlne, but f,emalee of M 6roup laid a large number of e8g8

( lgO.6 !:7g.3 ). Thc OAs incressed as the extract cencentrstisn lncr-

eased. Ttris can be clearly dernonstrated ln Fig..l whj.ch shows t;he rela-

tivc OAs ef the lnJected VFs ef all groups.

Stfinulation of ovlpositj.onal activity (OA):
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Statsrlrecrf- analysis lroved that thefe AI.e highly Sl6nifJ'oant

dlfferencee ln oAs due tr the injectton rf dlfferent male subs'bance

extracts rf the sarnc crncentratlon. Analysle denonstrated tha't at o-1

S mg and e,,2 S mg htrghly slgnificant differences a:re' exj-eted between

oAs due tra all AG extracfg, fron dtfferent aSed males, and those caused

by all other extracts,. But, the differenees between thc effects of AG

ertracts talces fron u""!o" aged males are found to be inslgnlfneant '

Tbe same trrlnd wsb eOcured when the conccntratlon O'5 S rng rf various

extracts.wet:e used, but 1t ehould be notLced that OAs caused b.y the

injcction oll AG extracts from NE malee is hlghly significantly greater

than thcse::efered elther to AG extracts, from other aged males' or all

other nal-e Eubstance extracts. It ig noticecl al-sr that OAs caused by AG-

48 hr a.nd AG- 72 hr extracts are hlghly significantly er elgnlficantly

greater thag those cAuged by other male substance extracts'

At the oencentratlon I S mg, statistical analysls cleared that OAs

caused by A{i-NE extract 1g alse the greatest .ne and it 1s hlgh}y slt-

nLflcantly l3reater than oAs caused by AG free-MRS-48 hr, MRS-72 hr, and

AGfree-MRS.-TZhrextracts;anclseignificantlytrenterthan^G-72hr
and MRS-.18 lirr extracts. MRS-NE extract is h'i€+*y significarrtly' actlve

than both M;RS-?zhr and AGfree-li{RS-72hr extracts and signlficantly activtl

thanAGfree.-MRS-48hr.$tlnulatignofegq-layingresultedfroraJ-nject.ion

efAGfree-M.RS-NEandAG-4Bhrextractsisfoundtebesignificantlygrea.-

ter than thrat resulted frrm lnjeetlon sf both AGfree-MRS-72hr and

MRS-?Zhr extracts.

It has been demonstrated by several nuthors in a number of Dipterrrnt

coleopteran, ],epldoptersn, NeuropteranrHemipteran, and orthopteran

Lnsects t;hat natlng reeults in the stlmulatlon of oviposition' Evcn

the larvi,pa::oue tsetse,-Glossj-pa austeli exhiblte<1 dependence ern nating

fsr ovulertion and larviposltion stimulation since Vf' did not qvulate

end their: m.ature eggs eventually disintegrated ( EiezLe and Dervey '1977)r'
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0n the other hand, Odhiambo (1968) revealed that there wes no lnf-

luence on e{fg production or ovipositlon by mating ln the cetton stainer

bug Dysde,rcus fasciatus under laborator:y cenditions. Contrary, Pathak

recently (1992) found, also under l-aborntory conditisns, that the nated

fcnales (.UFrs) cf thc !,ame lnsest specles lay substantially more eggs

than VFs. S:Lml1ar1y, whilst Stockel (1972) reperted that VFs ef Sf-lgJgggg

eerealellq never lay eggs, Ayertey Q975) reveal-ed that in Vfs of the

same insect speeies 98 % lald eggs.

However,, Brath and lrester (Ig7il reported that matlng hns the effect;

of accele:ra1;iag the devclopment of the eggs especlally in the:lnsects

with a ehrerl;1ife-span, preventinE reecrptlcn of the etgE, and stltnulat-'

lng the najor oviptsition in lnsects with a short life-span. 0,1's of the

nated anrl rrirgln control femaleeS groups V'DW and M; in the p:resent

study ghorr 1;hat natlng has the same influence on the release o:f egg-

laylng in S[ littorels , the fact whlch confirms the previous finding;e

on rtber :Lnslect speciee.

th.e agti.ve factor(e) which lncreages egg release is produced ln tire

malc paragonia or MAOs. Implantatien or injectisn of MAG mater:lal, or

its analo{Iu€r, into Vtr's will greatly lnduce oviposition in a nurnber of

specles belcrnging to different insect orders. The transplants of the

MAG, or the lnjectien of its extract stinulated the oviposition ln
DrosoirhllLa nelagogastel' (Kummer, 1950 c.f . leepold,I9l6) , iiiusca -

gongstlca ( Rlenan and Thorson, 1969) and ln mosquitoes ( Leahy rJ-g6T).

Concernln8 Lepldopterans, Truman and Riddiford( *- l-974); itlcldiford

and Ashenhurst 1J97 J) (c.f , Yamaoka and llirae, l-977 ) presented evidence

that in $raloph_ora cEcroBia the reception of sperm by bursa copulatlix

trlggered th,€ release of an evipesition stimulating hormone from the

intrinsic cerlls of the c.c. Injection of an extract of the wliol-e

MRSs, lnc.Lud.ing AGs, into VIe

(Yamaoka and Illrao, 1977) and

stimulates egg-laying in I.
S . 1i t toral is (I{ashem and

mor]-

tlegahed
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Metwolly r19t35 ; llasbemr1986)'

, 0viposltlon in VFs was stimuJ'ated, j-n tbe present investigationt

by the inje,otion, into haemocoel , cf the MRS' MAG and AGfree-MRS

extractg co.ntaining the niale subetance' T"e have conside'red' hereln'

only the injected MIiS rnaterials and hAVe not taken into csnsideratlon

alry aecrertion by the female. Possibly the ovipesitional- I.€spolirs@ could

involve &n interaction of contributl0ns of both the male and f'emale

(Karpcnko and Nerth, Ig73). However all females used in theser exper"l-

ments wel.e NE and unmated. Even those of DV; group showecl no ovlposi--tl::',.

stinulatl.oa. Thug, the only variable measured was that of the male/ and

the discLrssi.on of our results must , the;'efore, be limited to the func''

tion of i;he ma1e. 0n the other hand, the ava.ilability of a sul-table

oviposltj.on, slte, of conditions lvhlch favour egg-laying, can gtimulate

oviposltj-ou. ( --

presentecl h.ereln were

The trlresent results strongly dernonstrate that stimulation of ov1-

pcsiti-on in, 9. littsralis is caused by secretory material(s) exists

lntheMl\,GretherfactorsPlayratmsstamlnorroJe'

The majority of male etimulatery factor(s) it 9. llttoralj€ seen's

likely to t,e concentrated into the MAG sLnce the AG extract w€ts about

B and 11 times more active than the Mrls and AGfree-irrRs extrac'r;s, resp-

ectlvely' -

All nnale substance extracts of ND males stimulated oviposi'tion more

than those of older nales when injected lnto the VFs' Iiffeets of elthe::

concentrati.ons were also more pronounced ss well and caused p::oportlo;'

nal- resprDnses. However, the maximum stimulatory activity on egg-laylng

w8.s broulghl; about by o.5 s mg IvIAG extract. AG extracts of var:Lous msrle

ages w€r,B distinctly stimulative to OAs in ws at n1l- concent:rations'

lut effeocjbs rf both iviils and AGfree- MRS extracts of 48hr-old males

were obvlous only at cencentration 0.5 s mE er higher, whereas simllar

EngeImann,1970). The oviposition data

obtr.rined in the absense of such conditions'



cxtracts .f 72br-old males caused only

adninistererlatlSng'

11.

very weak stlmulatlons when

Therewiagnonatrigrrrnstinulatl.oninoAsduetoMitsorAGfree-MRS-

NE extracts even when I S ng wae iajected into \rFE' It ls highly prob-

abrc that; further Lncreasa in rvipositlon can be achleved whcn stlll

nore oon*entrated extracte rurpeneions are used frr injection. Ilerative'

actlvltioe ef oviposltion as rcEpcnses to lnJection of male substances

sbowed thc tane afercnentlcaed features'

Present results denonstrate that stinulation sf OAs are m$Lnly due

to AGs arrd are also function of malc 8$?o At lower anounts, 0"1 and 4.2,-

S ng, inslgnificant dlfferenceE' were found 1n the stimulant effects dut:

tc the nralr, age. Despite the increase ln the s mg values rf the male

substance extracts in elder dissected @nes(I'lC' l')' results proved that;

extracte f:rom yeunger nales were m're potent ln releaslng egg-laying'

Thls Ied u6 to suggeet that ln E' llttoralis lt ls probable that the

activefac.tor(g)lntheMAGaccurnu].atetlsecretionmayundergcseme.cha-

ngesorreserptionbystorage,lntrllvlngmslce,forprolongedperird

oftine.T,hesechangeemayresu}tinareductloninitspotencywhen
extracterd and inJected into vl's' Hcwever' the degree of accuracy of

suchhypothesis,andwhethertherel-saslngleactiveCom|ol}€lntinthe
fluid oJl tlrc,llAG, wi.ll- prrbably be determined only by the use of puriflet'

ettracts.

presenrt results suggest that the rvlpositlonar stlmulation broughl;

about b:r such male substance(s) appeared te be at least cuan'bltative

rather ther.n all 0r nrne for each female. [his str"roulatory actlvity ls

concentra'blsn-dependent since lnJection Of more concentrated extracts

gave dist:Lnctly largsr Insysas€ ln egg-tleposition.
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