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ABSTRACT

Male substances were extracted from the whele male repreducte
ive system (MRS), male acceasery glend (MAG) amd male repreductive
systemsg free frem accesgori glsnd ( AG free-MRS ) ef differemt

sged S. litterslis adults. The smeunt ef each male substance extr-

act was increased with the increase in the age of the male, AG ex-
in egg-laying inductien r &l
tracts were the mest atinulatory oner /mince thsu‘xépeai%in; newly
 emerged (NE) virgin meths were responded 1o6~% te the injectien ef
different concentrat%ons. The higher the ameunt ef injected MRS and
AQ free-MRS extracts the higher the percentage of the evipesiting virgi-
females. Orn the ether hand, results shewed that the yeunger the
male, frem which the extract was ebtained, the higher the percentse
gze of ovipesiting females. The majerity ef male stimulatery factor(s)
seems te be cemcentrated inte the MAG. The stimulating activity was
feund te be concentratlon-dependent Al} rale substance extracts ef
VIY s

NE males stimulated egg-laying, in NE/females, mere than those of

older males. The extracts obtained frem yeunger males were mere

potent.



INTRODUCTION

Mating is knewn te increase fecundity in a number ef insect spec-
ies.Tb; mechanism by which cepulatien enhances the rate of evipesitien
remain. shacure, Heowever, it is well knewn fact that in a number of
Dipteram insects mating stimulates evipesitiem due te a male parasgonial
substance ejaculated inte the female ( Engelman, 1970; Leepeld, 1976).
As far as Lepidopteran insects are cencerned, there is little infer~

matien om the rele of mating in evipesitienal behaviour. Ysmaeka and

Hirae (1977) presented evidence that inm Bombyx mori the injectien ef
an extract of.ﬁhole male repreductive system (MRS) in water or Ringer's
selutien into virgin females (VFs) resulted in stimulatien of egy
laying. Recently, Hashem and Megahed Metwalli (1985) revesled the ecc-
urrence of a similer male factor in the Egyptian cetton leafwerm

Spedoptera litteralis MRS extract which stimulates the evipositien

when injected into the haemecovel of the virgin meth. Mereover, Hashem
‘v( 1586) demenstrated that the mutusl injectien eof the lipid-free

extracts of the whole MRSs between B, mori and S. litteraslis signifi-

cantly stimulated the ovipesitional activity (OA) in the VFs. He pest-

ulated that the male facters are net specific for either insect species.

Ne additienal informatiens en such ovipesition stimulstery facter

in S. littoralis MRS have se far been available. However, such data

might be impertant in understanding the mechanism of evipositien of
such impertant insect pest snd the similar enes. The present study
was concerned te investigate the site of the male substance inte the

MRS and the role ef the accessory gland (AG) eof S. littoralis males

in the ovipositien inductien.



MATERIALS AND METHODS

A steck culture of 5. littoralis was kept in the laboratory at

reom temperature (25 % 2°C) and 65 + 5 % relative humidity. When needed,
pupae were sexed, males and females were kept separately in isolated
cages. Emerged adults of either sex were collected and used in the expe-

riments at the desired ages.

Various numbers of male meths were carefully dissected =t the desir-
ed age to ebtain either intact MRSs, male accessery glands (MAGs) er

accesseory gland frec-male repreductive systems (AG free-MRSs). In the

experiments reported herein newly emerged (NE) males, males eged 48

and 72 hr were dissected. The tissues were earefully cleaned frem fat
bedy during dissectien. Pissues were cellected and preserved in deep
freez (-25°C). The extractien of male substances frem the sbovemention-
ed tissues snd the remeval of their lipid contents were carried out by
. hemegenizatien, centrifugation and lyophilizatien egsentially acceording
to the methed of Yamaeka and Hirao (1977) slightly modified by Hashem
and Megahed Metwalll (1985). The pewder extracts were obtained and the
ameunts in mgs ef the MRS , MAG er AG free-MRS equivalent te ene male

(S mg) were calculated.

The injectiens of IRSs extracrs were carried out intreabdeminally
using 1 ml syringe and a hypedermic needle by means of a microapplica-
ter. Dry pewder extract suspended in the desired velume of glass dist-
illed water (DW) and injected inte the dersal region of the sixth abd~
eminal segment near the dersel vessel. Females ahowed bleeding fellow-
irg injectien were discarded. Each injected femsle received the desir-

ed ameunt of the powder extract suspended in 16.5 ul ef DW.

Statistical analysis adopted in all experiments were 'Fr test, and
all probable comparisen combinatiens were achieved using L. S. D. test

at probability levels of 0.05 and 0.0l.
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RESULTS AND DISCUSSION
Male substance extractis:

Fig. 1 clearly demonstrates that the ns" values, the ameunts in

mgs ef the extracts equvalent to ene male, are affected by the male sage.,
The elder the male, frem which the tissue ias ebtained, the larger the
smount eof the resulted extract. The increase im "3" value ef AG free-
MRS is more proneunced., Haines (1981) demenstrated thet the ductus

ejaculterius simplex of NE males ef S. littoralis was celeurldss er pale

yellew, but after 2 days an erange pigmented secretien began te accunm-
ulate in 61.3 % of the examined males. By the day 4 this pigment had
darkened to deep red im virgin males (VMs). However, present results, whi
indicate the increase in thé dry pewder extract of the repreductive
system of the VMs after emergence by time, suggest the accumulatien of
gsecretory material{s) frem the AGs. The proneunced incrernse of S mg
values of AG free- MRSs and the slight increase of the same value eof

AGs may indicate a tramsfer ef this secretien(s) from AG inte the

ductus ejaculaterius simplex.

Percentage of ovipesiting VIFs:

Three main experimental groeups of NE VF moths of the subject insect
were established and used for the injectiom eof male substances. VFs in
each group were injected with 16.5 ul of DW centaining 0.1 ,0.2 , 0.5
and 1.0 5 mg of male substance extract. First group wes used for the
injectien with extracts ef whele MRSs ebtained frem NE, 48 hr eld and
72 hr eld males. The secend greup was used fer the injectien with AGs
extracts obtained from males of the same ages. The third group was used
fer the injectien with AG free-MRSe extracts ebtained also from the
same ages. Three types ef centrel groups were also egtablished: group
M whick centained females mated naturelly with NE VMs; group V which

centained untreated VFs; and greup DW which centained VFs injected

with 16.5 ul DW,
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The percentages of ovipesiting VFsin the 24 hr following the
~injectien with male substance extracts were determined and data are
presented in Fig. 2. MAG extractfproved, when injected, to be the
most stimulatory ones since the percentages of ovipesiting VFs were
100 % in ell concentratiens of verious groups except that of the lowest
concentratien, 0.1 S mg, of the 72 hr-old males. The percentage of the

ovipositng females was found to increase as the amount ef the injected

s/
MRS and AG free-MRS extract{increased.

On the other hard, data clearly demonstrate that the younger the
male, frem which the extracts were obtained, the higher the percentage
of the ovipositing VFs injected with these extracts. In this cencervrn,
the effect of the whele MRS-72 hr-old extract was feund te be weeker
than that ef the AG free-MRS-72 hr-eld extract. However, 100 % of
females of the M group were evipositing within the 24 hr following

mating. Within the same period, all females of V and DV groups were

- umable te deposit any eggs.

Stimulatien of evipesitional activity (OA):

Average OAs were ebtained at the end of the first 24 hr follewing
treatments. Relative OAs of injected VFs were determined te express
the degree of evipesitiem. They were calculated by relating , as
percentages, the number of eggs laid/female, in 24 hr after injectien,
in each groeup te the average number of egg laid/female, in the same

peried , of the M group. Fig. 4 presents the relative OAs.

Data presented in Fig.3 shew that the injection with all male sub-
stance extracts has s{hulatory effects en the OAs of the NE VFs i.e.
mest eof them evipesited in the first 24 hr fellewing the injection.
However, females of V and DW groups depesited no egs’s during such
peried of time, but females of M groeup laid & large number of eggs
( 580.6 + 78.3 ). The OAs incressed as the extract cencentratien incr-
eased. This can be clearly demenstrated im Fig.4 which shows the rela-

tive OAs of the injected VFs of all groups.
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Svotsticol analysis proved that there are highly significant
di{fferences in OAs due te the injectien ef different male substance
extracts eof the same cencentratien. Analysis demonstrated that at 0.1
S mg and 0.2 S mg highly significant differences are existed between
OAs due te all AG extracts, frem different aged males, and those caused

by all other extracts. But, the differences between the effects eof AG
extracts taker from vagbus aged males are found te be ingignifnecaent.

The same trend was eccured when the cencentration 0.5 S mg of various
extracts were used, but it should be neticed that OAs caused by the
injectien of AG extracts from NE males is highly significantly greater
than these refered elther te AG extracts, frem ether nged males, or ell
ether male substance extracts. It is noticed alse that OAs caused by AG-

48 hr and AG- 72 hr extracts are highly significantly er significantly

greater than these caused by ether male substance extracts.

At the concentration 1 S mg, statistical analysis cleared that OAs

, caﬁsed by AG-NE extract is alse the greatest oné and it is highly sig-
nificantly greater than OAs caused by AG free-MRS5-48 hr, MRS-72 hr, and
LG free-MRS-72 hr extracts; and is significantly grenter than AG-72 hr
and MRS-48 hr extracts. MRS-NE extract is highky significantly. active
than both MRS-72hr and AGfree-iRS-T72hr extracts and significantly active
than AGfree-MRS-48hr. Stimulatien of egg-laying resulted from injectien
of AGfree-MRS-NE and AG-48hr extracts is found te be mignificantly gres-
ter then that resulted frem injectien of beth AGfree-MRS-72hr and

MRS-T2hr extracts.

It has been demenstrated by several authers in a number of Diptersan,
Coleopteran, Lepidepteran, Neurepteran,Hemipteran, and Orthopteran
insects that mating results in the gtimulatien of oviposition. Even

the larviparous tsetse -Clessina austeni exhibited dependence on mating

for evulatien and larvipesitien stimulatien since VF did not evulate

and their mature eggs eventually disintegrated ( Ejezie and Davey,1977J.
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On the other hand, Odhiambe (1968) revealed that there wes ne inf-
‘luence on egg productien or evipesitien by mating in the cetten stainer

bug Dysdercus fasciatus under laboratery cenditions. Contrary, Pathak

recently (1982) found, alse under laborrtery conditiens, that the mated
females (MFs) of the same insect species lay substantially more eggs
than VFs. Similarly, whilst Stockel (1972) reported that VFs ef Siteotreg:

cerealella never lay eggs, Ayertey (1975) revealed that in VI's of the

same insect species 98 % laid eggs.

Hewever, Brath and lester (1973) feperted that meting has the effect
of accelerating the develepment of the eggs especially in the insects
with a shert life-span, preventing resorptien of the eggs, and stimulat-
ing the majoer evipesitien in insects with a short life-span. OAs of the
mated and virgin centrel femeles; groups V,DW and M; in the present
gtudy show that mating has the same influence on the release of egg-

laying in S, littorals , the fact which confirms the previous findinge

" on ether insect species.

The active factor(s) which increases egg release is produced in the
male paragenis or MAGs. Implantatien or injection of MAG material, or
its anslogue, into VFg will greatly induce oviposition in e number of

spécies belenging to different insect orders. The transplants of the

MAG- or the injectien of its extract stimulated the evipesition in

Dreso: phila melanegaster (Kummer, 1960 c.f. Leepeld,1976) , liusca

demestice ( Rieman and Thorson, 1969) and in mesquitoes ( Leahy,1967).
Cencerning Lepidopterans, Truman and Riddiferd(— - 1974); Riddiferd
and Ashenhurst (1973)(c.f. Ysmaeka and Hirae, 1977) presented evidence

that in Hyalophora cecropie the receptien of sperm by bursa copulatrix

triggered the release of an evipesition stimulating hormone from the

intrinsic cells of the c.c. Injection of an extract of the whole

MRSs, including AGs, inte VPs stimulates egg-laying in B. mori

(Yemaoka and Hirae, 1977) and S. littoralis (Hashem and Megahed




.

Metwally,1985; Hashem,1986). '

Ovipesitioen in VFs was stimulated, in the present investigation,
by the injection, inte haemocoel, ef the MRS, MAG and AGfree-MRS
extracts containing the male substance. Ve have censidered, herein,
only the injected MRS materials and have net tsken inte censideretien
any secretien by the female. Possibly the evipesitional response could
involve an interaction of contributions of beth the male and female
(Karpenko and Nerth, 1973). However all femsles used in these experi-
ments were NE and unmated. Even those of DW group showed no eviposition
stimulation. Thus, the enly variable measured was that of the mailf?gg“(e
the discussioﬁ of eur results must , therefore, be limited to the func-
tion of the male. On the other hsand, the availability of a suitable
oviposition site, or conditions which favour egg-laying, can gtimulate

oviposition ( - .. . Engelmann,1970). The eviposition data

presented herein were obtrined in the absence of such conditions.

The present results strongly demonstrate that stimulation of ovi-

pesition in S. littorslis is caused by secretory material(s) exists

in the MAG, ether factors play, at most a minor role.

The majority of male stimulatery factor(s) in S. littorslis seems

likely te be concentrated into the MAG since the AG extract was about
8 and 11 times more active than the MRS and AGfree-lRS extracts, resp-

ectively.

All male substance extracts ef NE males gstimulated oviposition meore
than those of older males when injected into the VFs. Effects of either
concentrations were also more pronounced ss well and caused proportios-
nal responses. However, the meximum stimulatory activity on egg-laying
was brought about by 0.5 S mg MAG extract. AG extracts ef various male

ages were distinctly stimulative to OAs in VFs at all concentratiens.

But effe&cts of beith MRS and AGfree- MRS extracts of 48hr-old males

were ebvious only at cencentration 0.5 S mg er higher, whereas similar
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extracts ef 72hr-eld males caused enly very weak stimulatiens when

administered at 1 S mg.

There was ne maximum gtimulatien in OAs due te MRS er AGfree-MRS-
NE extracts even when 1 5 mg was injected inte VFs. It is highly proeb-
able that further increasge in evipesition can be achieved when still
mere concentrated extracts suspensions are used fer injection. Relative
activities of evipesition as respenses to injectien of male substances

ahowed the same aferementioned features.

Present results demenstrate that stimulatien of OAs are mainly due
to AGs and are alse Punction of male age. At lower emeunts, 0.1 and 0.2
S mg, insignificant differences were feund in the stimulant effects due
te the male age. Despite the increase in the S mg values ef the male

substance extracts in elder dissected enes(Fig. 1], results proved that

extracts frem yeunger males were mere potent in releasing egg-laying.
~ This led us to suggest that in S. 1itteralis it is prebable that the
active factor(s) in the MAG sccumulated secretien may underge seme cha-

nges oI resorptien by storage, inte living males, for prolenged peried

of time. These changes may result in & reduction in its potency when
extracted and injected inte VFs. Hewever, the degree ef accuracy of

such hypethesis, and whether there is a single active component in the
fluid ef the MAG, will prebably be determined enly by the use of purifiec

extracts.

Present results suggest that the evipositional gtimulation brought

abeut by such male gubstance(s) appeared te be at least quantitative
rather than all er nene for sach female. This gtimulatory activity is
concentration-dependent gsince injectien ef more concentrated extracts

gave distinctly larger increase in egg-depesition.
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