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.~ INTRODUCTION AND HISTORUCAL BACKGROUND ~ = - - e

Sex Udl‘TCﬂCOdUCtiOH i% a univp*sai éharacteflafic OE hi"her orydnf R %
{sms. It is affected by~ saverdl fe Lnrs,'sdme_of whiph are food ﬁupply;
'teﬁperature,.‘unLd{’v, Yight dntensity, sPaée;vthe>preSen¢E'df aﬁsencejoﬁ', o T
- other éﬁim&ls, and che.availability 6fv5ui#éhié mateé{‘_  |

“Internal fertilization occurs in all the major-groups of tervasrrisl

[ 9
j+3

=

[ P
2

x4

741

aﬁimals, including*iusécté,'feﬁtilés, birdv; andbmammals,v In wild
’rlc mémmals £h9 P“eaeuce of thé male.can have 1mportant effecté in qt:ﬂv a":; B
 ”t1ng rhe femal? at Lhe onset of - thnv)“eedxna seaaon. and canvsynchzonlze her
heats with Lhose of aajacent f0m3193 (deller, 1969) Thé necessary*préreq~'
uisite”fbr fertilefconqeption is the;presence:andAinteraétioﬁ-of‘5otﬁ,a,male,, 
énd a f@ f tie saie spoétes. ”Thus;,thehmaié Himsélfiacts as an fﬁv§~
ronmental factor anthp reproductlon of the. fema]e, and oanvbe very 1mpu1tauv:.
'iﬁ his eftecté{oﬁ ¢h  rodu t1v1hy of rhe female population. |

fIn;ihseqﬁs,iéveﬁ~when-the intimate confroﬁtation.of'&'pﬁif“df”indie

VLAualsbhas ocgurrnd maéing is.po.rponcd untll after a. courrthp rltual 10 ' :
 performﬁd Some insccts copu]ate onlv OMCP and lay thpir eégs in a Sanla

batch;lother. lav batches of ev?s at Jntervals, and may copulare 1epeatcd]y,.

'a‘few;dthars 13 'qtuglp eggs at tairly regu]ar intelvql, 'wtn-all cashsu 3
'howeverg vdity of tho fomale dnd Lertiliiy of the male are. 1nfiuvngud by

many'factorsi
Thcre hd% beern- conQLdLrablo confu%ion in. thu use of Lelms desciribing -
’:aproductive_activity; Fo]iowinp the u>agc of Pearl (1927) and Alpatov‘

11332) I wir! use. the tarm- ”fegund1ty when sueaking of the numbe nx.eggs

Jaid by a femalé;'whetheruor not. théréggs“areVViabie;'"The,number:of adultﬁ,.

offgpring producéd by.avfemalefwill be-ﬁéfefred:to_as:thé:”productivity";,



only by‘theirfeffécts-Oﬁ‘lﬁngevitV;buﬁﬂalscfby reétricyiﬁg égg"

'énd-pVipositioﬁ'iﬁ‘btherw

4

Envircumental influences ‘may 1imlt the productivity of a female not

oduction

ys. Nutrition ham: a poverful cffect on the rate

uof'develﬁﬁmeni, arpan size, !5 fo SPQngffeCﬂﬁdity;nand_pr@dﬁgtivity:of-the fe~

~omale (ClLark And Rrrkezﬁlu, 1964)., Hiatabolism is a Functibn@bfzﬁhaﬁambient

- ti6ny Some - inzects produce: A normai numb@r of - eggs without being mated; but -

'3tuq (Govraﬂ anﬁ Loher,

- sustailried preducticn of -cocytes- and eggs by fom La

‘v.hut nlac thL d pnmxtior of EQRS isfin'gomeaﬁ.

credse w:rh tempet“rure (¥

ture wggs of whan ot
- Wheén males”are-pfeghnt,,egg’m&tdraﬁi@nfo:‘mvipgsiﬁ
o eges. d IVPJ<n% angil

T(Mﬁllénh?;'1937)Yamd’3ﬁverﬁi'§@

Marlng evhancas oys P

tenpardcure: i ingﬁcts,wsinge'zhﬁy'area@oikil@th]vmic,auimalmsf-Within a-

-

tfangs df. U empo dtui“:xhit permlts uurviva] Af rha 'r&nge;du&s_hét.destroy’

Aéomé part sof “the reprnductive«gystem5'e production can be expected to At

O‘
=

att

‘962)

. Insects dif

f-in'ﬁhe’gxtémﬁfto-whichfgppulatibn affeﬂtsxégg produt-

iﬁ*mmst‘monfparthenogeﬁaﬁic'ﬁpédiﬂs;'virgin femalas*efthafﬁdp»ﬁpt'form-maF-

ay. do, such-idnfertile épgs ave vavely laid

in many insects, the developnent of egge i vl thir absence of males,

?y;is»”#ctivafad”s~'Thu9;

LIS R

after copulanion dn ¢ ' Gloasi fna palnali

- gpenied {Roy,

Willis, 1956).

“usv‘Bﬁﬁiﬂkﬂﬁ

gages thalt w

fr&qu"nr 0r PuﬁfLUUDu v

{u01the, 1970)

Not'only‘méy_cepulétidn provide the initlal stimulusﬁfoﬂpépgenésié,

éthwdQﬁ&ndént'cn coﬁua}

T T "":“']" N

- (Gevber, 1967).

’ }- Iﬂ {ihe_-. fda“ch. gei‘j. o

"ma'ﬁs 15 necessary for

;atyon. ?hus, Jn-rh ;-""*‘

Thafmobja ua, '{S umn, 1938), Lhu:j,y
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,beaﬁ_weeviI' Aeanthﬁscélides_k létué (Bushnell and3Bndéhton,-1946), and the.

Meditorraneaﬂ flmur moth, LDhL}Lid (Brandt, 194/), ovip051rion is retatded
until after copulatlon. The:SaMe;applieﬁ_to'manv acridiids.‘ In the desert

10cu1&, SChiSLuC?TC& QreLQrLa, Lopulation hasten% soxual maturiry and 1egun~v

fdityfofvthe_femaleg'bﬁt it’xs not necess ary for her. sexual marurdrion (Husainr

3§ﬁd Mathur; lQGS); In thc hog louse, Hdpmatopinus, howover, copulatlon ‘seems

>

‘to havp e nffphz, :p iay ng commonLes thlce dayq alter the . fina1 moulf with .

or wffhout tbe ?F“GPnCD of Lhe male (Floréncc, 1921)
In genera1 the lircrature indicatcg that oider fema1e¢, whan'md**d
']ay qmdller numbex% ot eg?s vtth a Jower viablllty than thosc from yavnq

mothers,{ WOke,kﬁLly, and Roqenberger (1950) rcported that the age of Lhe

_-mdsquiaO@:AedQ§ﬁa’

" tor in t%p numhpr of ey g% lald ”Thus;-at.five{days'offage theyfcbtained-a
meaﬂ,vgile of b9 P,hs mer: fenalo. Hﬁwéver £our~weekmoldﬁfemaias.producad

;érméaﬂycf"nniy 5&;, kxbhards and Kolaerlc (1037) observed | decllne in eg

_ produeilon in oldny On00ﬁ91tus fasc1atus, and reported that tha few eggs La1db’

“]at@ in thc iecuvd n@rlad weighed less, Look longer to develop, and had'a

-:lower hdtching peronrage. Greenberg (1955) observed a redu¢t10n in cgg pro¥

'ductlon w1th 1dvanc1nw parental age fo' palred Musca domestloa malntained at'

‘259 7.” Jallahan ({96?) deOnGt*dth a %1milar deol{n in r@producLLve Lapac--‘v”
ity*With.incraasinw-maternaigayewfprﬁtwb straiHSpof-the.same«species;. MnréJ- -

- overy ~the e ? .I*id by ﬂldar £]ieq were legs Viubl tﬁathh63e~IAld‘by.young. 

"parents¢:

“The mechanismq cf activation of.o€ulation«and/orfcvipdsition»have

'/nui aL the t1me of the bload meal was a signlfiuant fac~ .

: ,remaiuﬂd reiatiqv;y unoxplﬁ"ed and the few eoecieb Lhat have been invaeti—_

gated sEem to demor&bw te qulLe a b{t of variabiliry with regard to actir :



L

ating mechasttams, In the losust, elther pyécopulaﬁnry contack with normal

males or copulatica with castrate nales wili inducs prodaction Uf_Eerti1a

eges (Novrvis. 1954).  However, in the bed~bugﬁ’cime luctujarid »gnly the

presence of sperm in the female oviduct causes ens maturation and ouhhrqu*r“

16> N

pfoductién'of*feréile eggs,(bavls,VIQGS) L%v dcvelopmeut in,ﬁhis'spECiér

f&rtilizaﬁion,’egg.deVelﬂpment is apnarentlv contrnlledfﬁv'a'horm@ne pro-

 duccd hy the Lnrunra a?l

Naraxn \196x), ﬂhownd that egs produwtjon in. the fru*r fly ’uf@ho~

'90plila meiVQov‘srer,.ianeages»tapidly wichin>the'fixst few days-of‘lifa;

a&taining;a'm&ximumfon the: fourth day of egg laying. Thereaftér, egg pro~-

o

vduation'décfegqﬁs,ww,l the fortieth:day of esy layiﬁg;v:Hansanfahd Ferris .~

(IQZ?}VdﬁmdﬁStrated-thgt»mated females lay 1.63 to 2.00 times the punber of
‘egys that virginsllay;.audfthat femalﬁs'mated to sterile wales produce about

 the dane number:of egg, .ag thor ndted to fert ile~malasplfMaﬁing in this sam

species’ causes an {mmpdiate’andfcongiderabl&’accélefatisn-inxegm pfoduttion

_(Laufinat3:1§3ﬂ), _Heria st Hdvid (196/) subwecLPd D, m@laﬂooaqtﬁ~ f*maleé

to an excﬂUsi@ely7glutide'diet-aﬁd-found that;vitginufemales lay_fewer;eggs_

stinulates

Q'ma:ure'sigri 1bi tly fewer eggs tﬁaﬁvnated ¢u0a&~Fnd

“gin, sugai-f

Ies in*the rate-of eﬂ#*démcsitibﬁ."Thévlattér lay their eggs very quickly

'during tb 1t-firv" waok nf ]LFe..-Théjfﬂrmer'reﬁain'the mature: epgs in the

never. vecurs ‘untdl ihe aemaln ba: bPPH ferrtLizea (WLLlanFy 1639). After .

-

54

thaa- females thét:at “er*i?*”e{i“ ?hv‘addmtlnn of ma} 35 to 1’01ae ¢ females

o aﬂathérfpuhlir st ion, MPILG {?976) sa rzad thdt v"v'

females. © However, the: principal diff@renca between the two kinds of Fémalgg'

(RIS

———————OV&%%G%G&——Q%ﬁ—éPbﬁnifiﬁn—%gJvtTy*luw'AUd.b@giuu>Uﬁly”deEr'awweek of Tife.,

“quk‘(lGYG),reparteé-that ydung virgin D. melanogaster females lay almost no



o cggs while mated individuals of the same agc exhlbit a h)ph fecundity. .Even . R

_Tmating with sterile males reGULt in a marked increase dn epg lavjn? by the
females.~ By 72 hours psaL—matinq, hnwev thb 12VL1 dropo to that of virgin'

females.

[N

”Butz.énd-ﬂayden (1962)-9ﬁcwed that'the'nUmbér’of'gy.mélanogésper

-adults emerging from egas laid by parantq 35 days ‘0ld is:eonsidgrably-lbwer o e

than that from. ndfenfb 24 hour%-oid;’ Moreﬂver, a;seﬁigs.0f expe%iméntsHiﬁ— 
.volvingwﬁéfeﬁ;s.ﬁf’fl)vtheisaﬁe'ége,f(Z)Tyﬁung maié§ﬁamdfdld females, and -
~C3).§oun8gfemalé$,an&@91d mélés'éhbwea tﬁat thefviéﬁiii£9 @f.the;eﬁéfging'u
'iiadults*ié'ﬁegétiwely-ééfrelaéed w*th the age ut the maternal pareut. O'Bfiénf

' (1961) also obqerved that aL 259 C., off%pring from older D.. melanogaster

-

~parentsfproducekrewar v able ewgo and fot a: shorter'nexiod of tjme than off—v*

'»_spring Lrom yaunﬁea narﬂuts, which continué_ﬁohlay;éng:OVﬁr“& 46%dayvpericd$

Regard] 'ﬁf whether~0ne'is.1odking;atlﬁérioﬁ@wQSpectéabf-iﬁsact re- -
'praduction flom the point of v1ew 01 being able Lo confrol certain insect
1panu1atnﬂﬂg wbpn neceSQarv or whether orig- 15 - 1ook1ng at them merely as -wagic 

,vrekeaxrﬁ, riuch- more: jnfalmutlon regarding repraduction in ipsects 5b ﬁ“”ﬂ&d
lieffectb of dniayed mating o0 Lhe Fecunditv and thc productivity of females,_iv,1f-

cas a]l the woLk ﬂdﬁ been con fined to ane specieb, D. me?anogdqte »“Because

fthis{WOtk should‘be;eXtendedutD“othabvsﬁeciESVWithiu thefgenusflehavé.cho$enf-
. to work with the widely dIQtrjbutnd.upecies, Droeaphlgﬁ LmMIggan% otuztevant,- -
*19211‘ In the prnoenf QXPPTimPHCQ, t,havelexaminad<tﬁe»eﬁfeats'af delayed»:-v

ese fewales,

mating on: the facunaitv and . nfoductlv’ty of hisanp e”bfﬁ




« . MATERIALS. AND METHODS -

The original stock of Dy os onhila immlgrans used in ‘this study was”
csljoctﬁd be i:e'ﬂastfeam-ianacksqn,lCalaveras Cduntyghcélifdtnia;’-Theﬂev
fii&s were.growﬁ,fdrﬂseveral géneratidns*in«a,Fofma Cihntlfif Model 12;inﬁ

vuubarov at: 25 Iniciﬂ'They were expoqed to llaht ddily from J avill, - to 7ﬁgnﬂ=y

Cand kept i "'forfLZ hoﬂrs;ﬂvThis‘was accqmpl anwd by p1aciﬁy a Tensor

]amn cor e otk

 tﬁt¢d;inf5GQ.mI‘:j&Ea WXthfplastic-fcamfgfapﬁérshbn'Cardliﬁa;Instantggy‘

 ,2§1l§ medium" ﬁ(Caroliné“ﬁiological Sﬁpﬁlnyompany) séedeﬂJwithf1ivé_
iFleiSChmaﬁﬁ‘s békef? yeaato

" Preliminary expetimﬁnts with'vaxyinquuaﬁtitiést£'fobd:weré,performé'

; ed‘invérdefftd¢6Et@ﬁminé3théioptimumfamﬁuht7fﬁr produ“txon of Jarge flies"

'-The“reasaﬂvfarvkhig wa;»that Tantawy'

%tima,ugg-ﬁtdducyién;f 1n{thﬁvaeﬁﬂnﬁ'wofk¢rcbntrbl-and'

ékperimentalfvials containgd 4 grams lnstant medimm -and 30 mls water, aud i

all Lhe fu)law;nb , undamaged £1igs ware

waed ~.:‘1‘h;¢_'3\.; ol ,:v;-‘rgrii;‘s{ :

e days: posteclosion

af 411 the Fliﬁs;ugﬂdtih_thiﬁ*ﬁp&kfwﬂre less. than uév

at thL Ltw of ovipesition,

A piint'det ef exphflm@ur 'wa@ LGﬁdUuICd in utd'r,t et dn:nporox~

imation of - the tecunsty ‘of D immiy 6 Qﬁeﬂx*ndomly cnoqpn awlvn 

» hirened Virgin f&malejand’tWQ.neW&y%hatched'malsaawéré ﬁlacad An an- 69 mi

: vial._ Allgthrééfwbraytﬁansﬁerred'th;arfreéh-vialﬁéif"*Qéwhgﬂra,~andfan

~egg'cbuﬁt hf~the]usﬂd3vialwwé§;mada~' The waus

;4>fﬁ* prmreduro wan - Tepeat ””*ﬂ&ﬁﬁa Bcrh @t .mfﬁ

fex$Efimentsjwb"'“* ated 60 times,




‘(dnv‘

In*the5d6finitive’eXﬁériﬁehtswto*he»réﬁbﬁéedﬁhere;;thé'c6nﬁrolﬁjwére -

established hv placiny thtee newly«hatched Vil?ln toma1es (co]lected w{thxn

 .four.houPS’of,hatnhiﬂg)~and threc newlv«hatrhed males in a vial cautaxning

»_,medium; The flies w¢re transferred to f1esh1v prepdred vials everv 48 hours,

: hew males of a similar age were piven 1n cava o[ death or: escape of ma]“h."

gThe usedgvials~were kepﬁ~in”the~incubatdr UHdernthe'experimental‘cdnditiong-.Jv»

*fotﬂthejéggs_tb'devéioﬁ@ ﬁWhéﬁéEHEQQQpaézstartédvto,hatéh;ﬁtﬁé ycﬁhg fliés~ 

~were counted every 24 hours, and the mean number. of offspring per female was

recorded;

' '”Thévtreétmeﬁts ﬁaT se up in tha same manner except that the virpxn

females vere firq iso}acad'«

fdayq before bPLﬁg p?acwd 3n the ﬁleGLnPP of nnwly~hatched mdles.j During

'-fheir porlod “of xwolazi*nithuy waze kept in,gzoups of Lhrea 1n.separate

' V1a135fﬁnd;wara:tran zsrved to freqh vialb every &8 hou*s.d Offsprin? coUnts .

- ;wer@ made in: exactly Lne'qama mannar as Lhe contrml experlmentq.‘ A total‘of»w'7"‘

20" replicates or th@ onntrols and adch trnarment was. made, and 780 flies of
: eachiSex?Wetegusadﬁiﬁjallg These daTa werﬁ then analyzed by means of the

 Student's t-test, |

For cex!aln lengths of time: e g“r2 4 6 '.;,24->5




gmentsithat»fcmaiésVdm,not'1ay»ferti1e'eé?s;béfore»thteeﬂtbAfour“déys_afté

. URESULTS

Tablé’l éhowg the RuCENE fecundity of 60 femdies mated soon after

ecIOSidn;gaﬁd 60 femﬂlaS'matedflO*davs latér.’ The mean fecundity pnr con--

_trol female"reaého a peak on the sixth day of life .‘.FemaleS'kewt'virpinf

for 10 days lay fewer cvgs, and ‘these are laid over a longcr petind of rimgu

The results of ‘the defznitive expnxim»ﬂuq are pre@ented 1o Tabla 2.

Each-datumyis a mean of~tha:number'0f of fayring prchQﬁd-perffémale in eich

“of. rhe 20 vials ove1 the i:wo»adu\\;'pem*f1 jndlcated ,Thefe ﬁéreuthiee.fee
im&les per vjal untll thev hwoan to die. in the period of 34 to 50 day: :

' Seve ral. concluqluno gan. be drawn L1om these dataa'

First,.it can,be seen i Tablesz,as,well‘aé in'thegpiloﬁ*eﬁperi~ »

'  @¢16éibn;. A]qo, uvxpop;tnan of. vldble ef gs continups until 3& to 44 &ayﬂf

.A ,0f adult 1ife when rHc fenales ate kept in  rcﬁps.Q£,three. 'HDWever; iﬁ-b
 :thP pilot experlmants ehawn in. Table 1, 1: @an;be Sééngpﬁat egg iéying
i,fceaSEswbetween.lbwtdwzzldays_followiﬂg_haféhing.wheﬁ_thélfemaléé4a£e”k§pt'

-psingle with anly males prcqent.v

Secondly, the mean produutlvitv per conLrol fcmale rewvhes a peak

on t&e fifth o Sixth day tcllowzng 9L10bion.:.The femaleS‘kepE virbxn,zz'

'hbwever,_all havv -cak Dzoduct£VLLy ou. the thlrd or, fourth day efter belng

-.:"placed uith ma }eanb

Thtrdxv, a%??& is a stxiking dlffEILnCG botween tho pcdk proJHuri-' ’
-’vities mf females kept virgin for. SlX or more davs and Lhat of thc COHLrOloM -

frconttol fema]as and Lhose kept vixgin for onlv two or four ddys produce slgw. 

“ﬁnififantlv mors - offspring during tneir peak” interval thav do thcsa kepr

3jvixgiﬁ iQr'six @rjmofa‘daysv(Figure'l),



Finally, the total produvctivity declineé'with increased length of

“virginity, as seen in Table 3. Fox-Qxampla;“mhavmeaﬂ;tdtal‘prgductivity

of fémaléS“kept;Virgiu for six days 19-2333(5;'D¢-=-61)'And,thatﬂof'the con-

'trols.isﬁﬁ3l (S;FD.-’2 53).  The difference betweénithGSe:mcan5 is‘ﬁigﬁifiw.
cant at the 0.5% level.
-'It.must;be'mentiahedw.ét this point, that egg counts in-the pilot.

experiments are only_estimatés:owing tO'ﬁhe-limitea facilities avai1ab1a for

" counting eggs accurately. Also, since egg counts were made only once every .

- 24 hours, quite a few of the eggs had_hatchédiintO'larvae7~whidh-hadfburrow{

ed int0‘the7media,”andfhence~could’not be seen. .
. As‘the-péridd'of-i$01ati0ﬁ'incréases"theaﬂﬁmber,Qf-virgiﬁ fémalés‘
Startsfdwiﬁdling;.,anefbf.them live past'24,daysvof;Virgihity;_1On the .

~other haud, Table 4 shows that. there is no significant difference betwezn

the iqngevities-bf.thﬁ mated femaleg in_the‘defihiﬁiva'woxk,:tegatdless of .-

- their lengths of virginity:',Howevef,‘theslqngeﬁiti&svof the single females -

~in the pillot experiments are lower than those of the grouped females in. the

. definitive wérk»
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| TABLE2

' MEAN PRODUCTIVITY ?ER.DROSOPHILA.IMMIGRANS FEMALE PER TWO-DAY INTERVAL

Length of Virginity
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' MEAN TOTAL PRODUCTIVITY OF 60 DROSOPHILA IMMICRANS FEMALES .~ - -

TABLE 3 .~

'Days,offVirginity,j
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MEAN LIFE SPAN (IN DAYS) FOLLOWING ECLOSION OF 60 D. IMMICRANS FEMALES

“TABLE 4

‘¥Days of Virginity§ Mean Life Span

i K
F¥ R B
9 & 0 19
Fale 10 20
0 38
2 36
L, 4 { 35
6 35
4 8. 36
. 10 35
e 12 '35
SR 14 37
A 16 35
18 - 33
20 34
22 36
24 35




... . DISCUSSION -

The pllot experimentg indlcate that no egpq arelald: by control

D. immigrans femdles until the third dav of 11fe. Th13=1s also indicated . -

“by the first appearance of offspring in- Lhe three to four day VldlS of “the
control experiments in the definitive;work.' This'is slightly diﬁferent;"

»lfrOm.that,réported“for_other speciés.’ Fox example, no eggs‘afe laid by

fis; 1929)5“while on ‘the average, Drosophilaopuéckii'feméLGSgdo not rédéh,

» sexual_maturity until two days after'eoiosion‘(wdlfébefg; 1958)Q‘_

Production‘of offspfing in.D. melaﬁotaster may”begin'on»the sec—
ond day of ]1fe, tntroa%in? rdpldlv to: a maximum. on the fourth and fifth-

: ddys, ansd then dtclin‘np gradually untii shortlv beforc death (Hanson and

_ Ferris,-l929},]-Thege'authorSuconcluded that-thé slow1ng up'is oneﬁfeature

E of age, and that thera 1s generally one day or more of non- produution bo~<
fore dearh Nn!dlﬂ (1962), also, Eound that daily egp productlon in this-
vSpriES qhowo a 1apid 1ncrease duriag the. first few . dayq rearhlnb a peak
on’ the fourth day of egg laylng.’ Thereaftpr, egp productlon gradually da-

.creases; Unfortunatply, he. doeq not mentlon anv corrplatlon between davs

;following matlnz and davs of egg laying.. On the other hand Dav1d and

','Clavel (1967) obsorvcd a pea% on the third day follow1ng mating in this.

‘same.spe01es.’ The aoparent discrepancy bctwenn these- resultq may be due"

to diffelences in nutrztional medla and/or experlmentaJ dﬁsign. D. buackliqnih'

"does not - exhiblt any’ egg laytng rhvthm.r The: mean number of ergs per female,

 per: dav ranges from 32 to 44 (WQlfsberg,‘l958) ' shimﬁ, kaneko;~&nd Momma

©on the fifth day postwmating. My etpetiment% b ave shown‘that produatxvxty'



‘in D. immiprans reaches a peak about the sixth day following mating, and then . - -
tapers off gradually. °
The meén’prodﬁctivity bbServed'in»the,éxperimehts fepofted»ﬁere’for

;D immi?rans control females at the. time of peak prodqction ls 41 offspring

SIS

per female per dav,'which is. less than the 74 O and 95 1 noted by Narain_

- (1962) and David and Clavel (1907) res pectrvely 1n'D.vmalanogaster; This.is.% S

 with n the rangp observed hy Gregg and Day (1965) in Droqoyhila hydel. -
_lheqe authors obtained 'optimum'’ valueq of 40 to 60 epgs per female pcf dav
It mustgnot be'fargotten that‘all;these authvts;s;udied;fecundi;y Whereas
my experlmanto have examined ﬁroductivity | - |
Hanson and Ferris (19?9) Merle and Dav:d (1967), and Cook (1970)

-

_observod that D. me]anozagter females maf d soon- aftor ec1031on produce av_.,-~ r,‘ o

far greater numbier of mffsnrinp thau~tnose female mated a? ldfel datc,
My.expérimeﬁES-with D immiggans have demonst’ated stllar re@u?fs. Merle“'

and Dav1d howevet pointed‘out-thatttecundltv*ln-D. melanogaster 1s~netg’

L

”affected if copulation.occurq w1thin thc flr;t iivé days post—gclosion,A

llater matlng reSulL% Lﬁ a decxease dn producriv1ty.f Myrexpeviments,‘how~f
"~§ever, show. Lhat isolatlonvof D, llmmigranq females tor everi: four aays.resﬁlts':i;
:’iﬁ striking dlfference in productiV1tv (Table J) Th13 dlfference mav Be
’attribuued ro spec1eq and/or dleta1v dlfferenoes. ) | oo

My experimenta, togethar wirh tho e. previouely.ﬁentloned,‘ralse the.

“interestlng problem of how Lhe malp stimulateq ovip031tlon :n the female.A
vlhat he: plays ‘a ver§ important.rola 1n @tlmu]atan renroduction in. ﬁhe feu;‘.

~

o male is apparent from Tables 1 and 2

In i_mg_inﬁe££s+_egg_laying_commences—gnly—afte{ co p‘l*ticn. The

‘act of copulation cnnatituteq a physical (mechanical) stimu’us to- egs ldY"“



18

.~ ~

ing in prcsonhila amelophila-(i.QL,melanogastet) (Quyénbt;’1912)w Here, it

:seems-that'the.effect'iscmcrelyiop.ovipositioﬁ5  thc“cggs1érc.fcrmedlbut are
_ not_iaid-unlcss'mating.hésiccccrréd;-’Guyénctibelievéd tﬁac;‘iﬁ addition_to*fv
thévacc;of'matihg,-tﬁé;presencg.of:spefm 16 fhe.séminai reccptacies of the'  : _ .i§" L
female acts as;a.stimulantAto-ovipcsiticﬁ.x~Yet Hanson: 1nd Ferriq (1929)
jdemcnsrrated that marlﬁg with a sterllc male (in wnich‘spermatophores or :’Tfli“ E e
accessoty.gland secretibn are,produced).stimulatesvnv1 c$iti¢nxiﬁ feﬁales_'
of»tﬁéhsaﬁe'specics.'

_ Incotﬁei‘speciés,‘it-is”the cevelopment'of cggs tﬁac iS'defiéiéﬁﬁij‘

yihvthefabsehcevof-the male. In qchlstocerca the»fate'ofiddgeﬁéQis isvinF-‘>'

crcased when. females are- exposcd to the effect of male pheromone (Highnam

' cand Iusis, 1962) 'The:ptesence of”mature males brings'abcut'the.release'
'ifof neuranrzccory uuhﬁfamce, and’ consequenc]y qtimulate< egn. formdt{on.c'lu
ﬁaﬁy 1nscct° the daposztion of yolk in oocyte" s depcndent on' the Dre@enre."
r.of a hormone secreted by the corpus allatum (Scharrer,,1948) This was“ob«f

served in the bed bug, Rhodn:uv (W1gglesworth 1936), the grasshopner Me1~-'

. anqplus (Pfe1ffer, 1939), the beetle Leptlnotaroa (Wilde, 19)4), and the f~"

'fearwig,Aéyisolqhgs (Ozekl, 1958) : Impregnation,'however; seemsato be.a-pre~

réquisité.fof-the’corpuécallatum'to.exertAits éction.(Mellanby,f1939);' Thus,

in the rOach Diplopte1a punctata, the stlmulus connected w1th mating appears»

V-to activare the corpus. a]latum and it is thought to be nervous (Fn?elmann, ,
1958)
Whlch of these theorles is the correct one for D, immigranswcannotﬂ

beastéred'at thngtime,';It'seems quite pOSSibLe, hawever,”thatpmating in

;ifhe,feﬁalewéahfprcvide an'important’stimulus~by-way ofcthE”veﬁtraiﬂnarVef

_Qdfd;75f51n;¥dndfcorpus'éliatum;ﬁto‘induceithgfsubéecuenc_prédcctidn:df off



f (1962) ohééfved'bniy 29 5 eg :ﬁerusinglé feﬁale'at-theftimevof'peak produc~ - ’

- tion in 2.'Vifi1i$. .My work seems to be. in dgreemeﬁt with the foxe?olng in

" tend to lay more eggs in clean vials than in those previously occupied (Del’

(o

par
,

spring. Whether it 18 the deve]opment of epgs thaL is atimulared by mating o

or whether it is: the depo@ition of eygs that is qtimu]ated Ais not Ltear at

”present,

Del Solar and Pdlomino (1966) oboerved that D. melanopﬁqtar fenaleq

~ prefer t0‘ovipositynear;the places where~eggs.have'already been_laid by"

“ather females;"ThiS“may'beihart*of theireaéoanhy Shima, Kaneko, and Momma

_ that a»compatisdnfof the~emeggedﬁflies-shows.that thevave;age prbductmv1ty<

. pér female is highef.invthe'défiﬁitive éxperiméhts'whefe;thehflieszweré*keptl

in gfoups fothfge;'hOn”thEnothethahd,*DrOSQﬁhila,psgudodbséﬁra'fémdlcs._;i

~ Solar, 1970).

Every'iﬁsect’snecies:has'a.charaétéfistic'lifevSPSH under defiﬁed

~'g¢nditions} Hanson and Yerris (1929) obtalned a mean life span. of 20 13

days fdr D. meLanogaster femalev rparedAat 25% ¢, Howard (]939) reviewad'

thé’life soans for certain orders of in ectsg” and showed that. aault mayfllgs_'

hliVé.for Onefday,;same'Lepidoptera about160‘days;]certain*beetles‘moresthanh-“l

: IO yearu, dnd some termites more rhan 25 years.. leferenccs in llfe span

due to genetic conatltution can- be qecn dn: the work of Gdnzalez (1930) and

vMaynard Smlth (1959) Gonzalez obtained a mean- value of 40 1 days for the

'life span of adu]t D nelanovaster females._ Maynard Smlth on. the ofherizi

:hand, obtaincd m@an values of 36 4 davs for: inbred llﬂhb of Droqophlla sub—.

obscura, and 60 0 days for outbred populations° Tnasmuch -as’. the longevity

of ingect nopulat1on° may be readily modified hy intrinsic and extrinslc-,*

Lfactors, the adulr llfe spans. presented in Table 4 are, thereforo, defin~ o



 .have a shorter 1life span- than camﬁarabte fema]hq. rhroufhnuf my: cxpeximents,

0.

.éble‘farzgr”igpigiang;cnlyzwithin ﬁhe:iimitations.of ourAlaboratpryiégﬁdié'

~tions. -

It is. genérally accepted thétgfmaiés have-a vs'h-ort:eir- duratioﬁ o‘f-:' life’

iﬂthan.females‘(Rbckstein5f1964);T Mai&'ﬁusca domebtipa (Rocthﬂin and Lxehere...g»

:man; 1959),'andvméleﬁTriboiiUﬁfmadens anduTribclium cbthsum“(Park 1945)

. the’ D. lmmiPYAQ§;males'seemedﬂtovdie~earlier‘thanﬂtomparabie{f@males;’

The activitié vhich Tead up o 1Lpf0du€?4on ‘are . vcry 1mpoxtant in.

the . life cycle of the insect.,:The-prOdUCthn“ofieggsg'however»small,’is

alwaysna“dnainﬂon ghe-female-s-resékveé;of’3£tength; and there seems to be:

an'iﬁVerse corrmlatibn~beﬁweéﬁ-lbngéVitv?aﬁd'fecundity; 'Thé,life»Spanﬂof‘\

-

~ D suoobgcura females fan be prolwngéd when tne rate of eg 1aying'is ref .

duced;(Mﬁynari Hlt ' 95@) Thus, ovar110>s fcmalas (uo egg production)

éﬁd-virgin=féma1es.(1gw”ég 7rmduct10n) Jle ]Onﬂbi Lhau mated females'

"(erh & hlgh c 9 proﬁuatton) olmllarly a iedter 10ngev1tv of virgln t9~.

vmalea over math female 1n D. molano?ascer has d}so been qhown by BileWch

”; (Comfort 1956).; HbWever@“within,the]limits-Of-these:expeniments; tbefe

appaat to be no’ siﬁnifxrant diffetences 1n lonw,vity between prcrlmantal

- and-ccﬁtrollD-'immipfans'females;“'

‘Qisultssfora:~ im§ig§§gg , The minimum time taken by the eggs to devvlcp Lnto_i

At 250 ”;, the devviopmwntdl perlod from egg ro adult in D. busckii

isf12”day (wglfqoerg, 1958) Wy experlm&uLs have demonstrated simllar re—:f

’f'fljeq was . 11 to 1? davs._ Th@ deve}opmental peiiod was ulightly longer ‘in

’u;-more crowded V1als, and then approached 25 to- 30 ddys.;fg

The ma1m&;;ﬁ :

3-important role in etimulatinp rhp pr@duction of offspring in the female fo

£ g nnxL@naﬁbia_xhat—the—male—plays—a e L —



.'and Buttervorth (1970) found a lipid present exclusively in the ejaculatory S

' of renroductlon since it i% txansferred to rhe fema}e during ma*ing. Leahy

't:acf,that}is:the_most important in the same-Species‘» She suggested that a

statements regarding an "activating' mechanisnm for reproduction in D. immi-

)
s

immigrans; Bath the sperm-and fhe'naraghniél'fluid*which'fhéfféhalé‘recei= o S —

. ves at mating are possible sources of a °timulant for ovipoaition.. Brieger . -

bﬁlbvoﬁ'adult D.'melanogaéter which they feel.may be.involved;in some aspect 

.(1966) showed signiflcant evidence that the paragonial sunstance is the most - o

’meortant influence in sﬁimulatinngvipo itlon whllst Merle (]970) demon—'

strated that it is the presence of viable spermatozoa in the female genltal

nervous mechanism.isfinvolVed~ It may be nosslble to test- the 1atrer theory

'by blocklng nerve pathwavs between the reproductlvp tract and the bra1n of

A

the fema;e and thnn otndylng the effectq of mating.» If the- ov1position °t14" REIE

' mulautvis 1ndeéd & chemical~sub$tanc6 secreted by the male, it will havefto

be more specifically identified. In either cése;:it:is quite clear that.

- further éxperiments need to be=cafriéd*odtiim Qrdér to make any definite

grans.
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Iﬁ'thié>5tﬁdf-iﬁ Has'hegn demonstfated ﬁhat Drosophilé-iﬁmigréns ' o ;
b.’females begiﬁ,1aying:fertileiegg§ on the ﬁhideOr‘féﬁfth,day foilowing : _ it
eciosion; with productivity rea9h}?g é peak betﬁeen the fiftﬁ-aﬁd.siXth , ‘ » E ~§,W”,;W
days of adult life. A delé&lin mating of even fduf,days‘dedreases the | |
ratéiaS'Weli as. the- volunea 6f prﬁﬁnétivity.vbBased'on fhe‘éviéence’in the. : B
literature, it is éugges;ea tha;.tﬁe.stimulug to;ovipoéitién méy bé ne~.
chaﬁica1’9r7chemicai‘on the;corpofa allata:yia;the”yentfal neer-c@rd,' vv;' - -
Thé:lnngevity 6f‘2"iﬁﬂiﬁﬁiﬂi féméiésviﬁ grdups iSfapprOXimafely
20 days, wﬁefeas that of siﬁglevfemales»is aﬁproximateiyl35 days; :It’isv
hotféltered>by'the ieﬁgth’éf virgiﬁitylpridtu?;fmatihgAdr ﬁhe §o;ume7of.’ ’
i'bté&uctivityvaftéf it;;fﬁowevér,‘ﬁg”femalééﬁﬁ§$e pést.zﬁjdaY§-¢f virginity, o ?
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