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ABSTRACT

Bioiogical studies cl the predatorl midgc, Aplidolete.s

ophitliml'zu \tere carried out cornbining two variabies: i.t..

tempclature and prcy'. spccies. All assal's were run at 16 L: 8 D
photoperiod and 6A% R.H. Feeding on the cereal aphid.

Rhopalosiphutn pacli was combined with three dift-erent temperatures

.20" C,25" C and 30" C, rvl,ci'eas assa'vs l;sing l. gttssl'piiand'1.

craccivora \&'ere done at25o C. Results showed that the cereal aphid,

R. padi induced low larvalmortality and high l'emale fecundiry-- Tl,le

temperature of 25o C r.vas selected for rearing this predator becaus.- it

rvas associated with high hatchabiliq. low larval moftality'. high adult

emergence rate and high female oviposition. f'he fernales of ,{.
aphiciiiti,tza prefer to 1a1,most of their cggs on ihe lorver surlace of the

leaves. N{oreover. the mean percentage ofdeposited eggs decreased

graduaily w-ith ciecreasing aphid density on the plant"

Key wards: aphid , Aphidoletes aphitlim.v-zu . Aphis cracti''ctra' '4piti's

gossy'S;ii,predator, reurittg ,RhoStclosipkunt trtuLii'

iernPeralure.
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I.INTRODUCT{GN

-[he midge. A. aphidint:a (Rondani) (Diptera: CecidorlviidaeJ
is a seneralaphid predator, allacking man1,'aphid species on different
ht:st plants (Wood-Baker. 1965 and Nijiclcli. 1988). Morphological
and biologicai studies of lan'ae, pupae ancj adults af .1. tilthiilinl':u
were carried out by Roberti {1946). In Eg1,pt, the morphoiogl'tif all
stages a{ Phenobr,:mia cphitfit,ora (.:,4.apltiditnyzal rvith some aspects
of its biology rvas studieci b-v- Ismaii (1S63). Horvever. .4. aphidinn:ct
is considered a cornplex of various gcographic populations. rrhich
difier in most biological paranreters (Havelka and Zenrek" 1999). This
predator was investigateri u'ith respect to its suitabiiitv ibr the controi
of aphids in greenhouses (N{arkkLrla and Tiittanen. 1985). At the
heginning of the iq70's. A. cpltidimyzc was used l-crthe [-.ir,.logica]

ut)r:trol of aphids in greenhouses (Krivan and Hareika, 2000)" llefbre
apolS,ing this prerJator ibr the bioltigical controlof apirids in Egy'pt. it
\\,as essential to stud.v its bioiogical activities under differe nt
tenrperutures rl'ith larr,'al lbeding on diilerent aphici species in order to
choose ihe best rearing ternperature and ttre proper prey species lbr the
r:rass prc''duc.tion of L cit ltiCim1,,za.

2. MATERIAL AND METHODS

Indiriduals oi thc call niidge larvae, A. aphidimvzd were
coliected tiom okra. .4belmoschus esculentus plants infested ivith the
colion aphid. .lpkis gctss.t'pii in the Experirnental Farm of the Faculn
af Agriculture. Cairo Unir'. Giza. irg:-pt. These Iarvae were transf-erred
to the laboraton and prorided rvith suff-icienl individuals of ,4.

gossvpii as tbod material in plastic boxes (15 X20X 10cm). The
boxes w'erc botlonred *'ith I cnr high-moistened peat as a pupation
substrate. A rectangular area of llXll cm lr'as remol'ed ficrn the
i-.o:,cr of the bcx and replaced br nruslin cloth slued to borders of thrs
arca to facilitate aeration. Within these bores. the lan'ae *ere
maintained until adults etnergence. Ten pairs (nrales * females) oi
these aduits were then housed in a -elass cage (30X30X30 crn)
provided ivitlr a pot pianted *'ith bean seedlings inlbsted with the
cowpea aphid" -41this cruccit,oro. Moreover- drops of nutritional
solution consisting of 1 bee honey":



-711-

1 -"-east were kept on the lorver surface of the cover of this cage as fbod
material Ibr the conflned adults. The seedlings 1\cre considered as an
oviposition site lbr the predator females. l'hus. the por had to be
changed daily. Deposited eggs were collected daily to be used in the
lbllorving experiments.

2.1. Effcct of prey on biological activities
This experiment was conducled under laboratory conditions at

25 l_1" C, 6AYo R.H. and 161-: 8 D photoperiod regime. Three aphid
species i.e., i1,. gossyTtii, A. craccivora a;rd.R. padi u'ere testcd in this
experiment. In each case" newly hatched iarvae were transferred
indiridualll' rnto rear;ng giass boxes (5 cm high a*d 7 cmdiameter)
usins a small fine canrel-hair brush. For aeration. a circular area of 5
crn diameter was rentoved from the cover of the box and replaced by-

rnuslin cloth glued to borders of this area. The box *as bottomed u,ith
a disc ol fiitcr paper incisiened irith ilater drops. One leal'of bean.
rvheal or a disc tiom cottorr with sufficient number of aphirjs and one
lan'a of predator \,\,ere placed on the filter paper disc kept at the botton:
of the box. The food material u,as replaced ciaily rvith {iesh aphids and
one drop Lrl\vater vr-as added to ihe filter paper disc. Duration and ratc
of' food ccrnsun:plion rvere determined tbr each iarvai instar untir
reaching the pupal stage. Rate of larval mortalit-t in ail treatments was
recorded through 5 replicates,20 larlae each. f ull-grcwu lan,ae rvere
provided witir a piece of moistened cotton wool in a glass box as a
pupation site. Pupae \vere kept under obsenation until adults
emergence and thus pupal duration was deterrnined for these
individuals. flonsequcntly, einergrnce rates anii sex ratios q.ere
estimated for the five replicates mentioned above. After adult
emergence, in all treatments, each pair {rnale -+- fetnale) was kept in a
transparent plastic c3,linder cagc (10 cnt higli and 7 cm dianretcr)
colered rvith muslin cloth and placed on a pot planted uith one bean
seedling inf'ested b1,- A. cruccivore as ar: ovipr-rsition site. Adulls r'ere
provided xiih one drop of nutririonai solutiou (l ,y.east; 1 bee honel;
*hich w'as plae-ed on the internai side of the cr.iinder. pots *'ere
chaneed daii1, and kept ro calculate or iposition pcriods. egs durariLrn
and iratchabilitl. Life span of rnales and females 1\ere also calculateij
fbr all tleatnrents.
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2.2. F,ffect of tem peratu re o n biolo gical ch aracters
Three temperature degrees i.e.,Z0 + in C, 25 + 1" C and 30 + 1"

C associated with 60% R.H. were tested. In all treatments, the aphid

species, R. padi was used as a prey with photoperiod of 16L: 8D. The

same technique of the above experiment was follorved to study the

effect of tenrperature on the biology of the gall midge.

2.3. Oviposition sites and effect of variatrle infestation levels on egg

laying
Three bean piants (20 cm each) grown ir, plastie pots were

infested with 25. 50 and 100 individuals af-4. craccivarc / plant and

the fourth plant had no aphid. These four plants were kept in the same

cage (50X50X50 cm), each plant was placed near the angle of the

cage. F ive mated lemales (2 days old) were introduced to each cage.

This treatrrent was repiicated 5 times. After 2 days, the plants were

removed and examined under the iight microscope and numbers of
eggs <ieposited on both sides of the leaves, buds and stems were

recorded.

2.4. St*tistical analysis
Data of all experiments were statistically analyzed using

classificatiorr orre-wa) ivlSTAi veisiorl 4 { 1987). Sigrrificant

differences among thesc means were tested by LSD test (P<0.05)

3. RESULTS AND DISCUSSION

3.1. Egg stage
3"1.I. Incubatior pericd

At 25"C, duration af egg siage ranged between 2.45 and2.75

days according to larval food (aphid species), sho'rn'ing no signifrcant
differences among these periods (Table 1). Incubation period

decreased gradually with increased temperature rvhere it lasted 3.95

days at 20'C, 2.45 days at 25oC and 1.85 da,vsat30oC. Moreover,

Table (2) shows a significant difference between periods reported for
20"C and both 25"C and 30oC with feeding an R. padi. These periods

at 20nC and 25"C appear quite siniilar to thcse given by ilavelka (i980
b) under the same thetmal conditions i2.5i andl.67 days^ respectively)
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'l-able (1): Effect of prev tvpe (aphid species) or rhe preimraginat
developmental time (davs) o{ .4. aphidinn:a re.arerJ *t a

nstant te ture of 25oC.c0 m

Stage .4. craccit,ora A. gossypii R. padi

Iuu--5S ')1^ 2.45 a

Larva

First ;ilstar 0.qi a 0.98 a 0.88 a

Secontl instar 2.13 a _.+6 a -.-+6 a

Thirrl instar ,tr.05 a i.8_1a 3.7 a

T.L.P.

\talt ir.8 6.7 6.',l

Fen.iaie i-.4 7.7* 7.4

Mean 7.1 a 1a^t.Ld 7.45 a

Pupa

Male 6.i 6.8 6.5

Femaie 7.2 "t2 Ai

Mean 6.95 a '7.A a 6.9 a

Freimaginal
develcpment

ili.rtat)

Male 16.3 15.5

Femaie 1' l ia a
t /.-\ 17.3*

i\lean l6.t a 16.9 a 16.4 a

Mean_s. followed by the same letter on the same rolv are not significantly o;rrer"nt
(P<0"0s).
+: Significant diffbrence between the two values for ma[- and female r {P<ii.05i

and by Bouchard et al" {1981') at23oC (2 days). However. Havelka and
Zemek (1988) stated that the egg duration atthesametemperature
differs according ro the geographic population cf this predator. On the
cther hand, Choi er al. {2{)Ci) recorcieci longer periods (4.5.3.5 and 3
days) under temperatures of 20, 25 and 30oC, respectively. Generally,
many authors showed that the incubation period was prolonged
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propoftional h' with decreasing tefirperatures (l iavelka. 1 980 b: Morse
and Croft, i987: Nijveldt. 1988: HavelkaandZemek, 1988:Choiel
al.. )401).

Tahle (2): Effect of temperature on the preimaginal developmental

Means followed by the same letter on the same rovr are not significantly different

€<0.05)
*= Significant difference between the t*'o values for male and female 1p<0.05)

time af A. onft

Stage :0" c 25'C 30" c

Egg 3.95 a 2.45 b 1.85 b

Larva

First instar 2.35 a 0.88 b 0.78 b

Second instar 3.2 a 2.48 ab 1.83 b

Third instar 4.7 a 3.7 b 2.6 c

T.I,.P.

Male 9.8 6.1 4"8

Female r0.7 '74 5.8*

]\"'fean 14.25 a. 7.05 b 5.3 c

Pupa

N{ale 10 6.5 5.4

Female 1 1.4* i.) 5.6

\{ean 10.1 a 6.9 b 5.5 c

Preimaginal
development

(Total)

\Jaie n1 -,/-). I 15.5 12.1

Female 26.i* 17.3* \ j.-

N{ean l-1.9 a 16.-+ b 11.65 c

I-
t

I
I

l
l
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3.2" Hatchabilit-v
The obtained data indicated that there \1,as no significant eff-ect

crf various iarval prevs ol hatchability of ..1. aphidirry,zu eggs, rviterc its
rates reaclied 88% u'ithl. craccivora. and 89% rvith both A. gas.slpii
and R. pudi. Hardly an-v infbrmation is available on the efl-ect of larval
focd r.v*pe on t;gg hatchabili6,. of this predator. Howel,er, hatching ratcs
were 84. 89 and 87Yo at 20,25 and 30oC, respectively. showingntr
significarrt c1ifl-erences. These resuits coincide with thcse of Havelka
(i980 b) rvho mentioned that liatching rate was increased n,irh
increasing temperaturc from 15n C up 1o 25" C. Sirnilariy'. L4orse and
Crolt (1987) recorded a hatchine, rate t')f &9.9% at24.2u C. Moreover.
Haveika and Zcmek ( i 98{i) stated that the hatchabiliry.' diftbrs at the
sarre temperaturc according to the geographic population of the
present prerlator.

J.3.I-an'al stage
3.3.1. Duration

The present sludr showed that tiie lan'a of A. uphitlimy:u
devele-ips through three definite instars, depending on rjetection of
laryai eruvia. This nuinber of instars confimrs the report of l\'fcirse and
Croft (1987) and F{arris (1973) for this predator. Hov,,er,er, Azab er ai.
i1955) recorded four larr,al instars for the same predatordepending
onlv on ihe bod,v-size ald coi*r. Data summarized in -Iables (l&2i
shorv that the duration o1-the lan'al stadia prolonged with developrnerrt
of the three ianal instars. The present sludl' revealed that tbeding on
the albrementioned aphid species had no effect on the total lan.ai
period ('fable li. This period (at 25" C) lasted 7.1 day's n'ith -1.

craccivaro. 7 "2 days rvith l. goss,,,pii arrd 7.0-s days witli R. padi.
Horvevei. significant diflerences rvere repofted for this perioll due to
r,aried temperatures, being 10.25, 7.05 and 5.3 days at 2(r.25 and i0"
C, respectivel-v (Table 21. Azab et ul. (1965) recorded 6 dars as a

larval duration at 27"8" C rvith both A. gossl:piiandA. ptoticae -their
results coincide rvith tlie prescnt values given at 25 and l0'' C. Also.
Havelka and Zernek {l988) found that the iarralder,elopmcnt tinre
diffcrs among the geographic popLllations of this predator eren undcr
the saine conditions (temperature and prev). In contrast. rnanr authors
reccrrdec shofier periods in comparison rvitir the pericrds reported in the
present studr: Havelka (1s80 b) (7.1 Cars at 2{)" C ard 5.15 dals ar
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25" C rvith ,{y'e.qo ura'iiciae and Aphi.s .farlcrc' togetlrer) and Choi et a/.

{2001) (?.3 days at 20" C. 5.3 day's at 25' C and 1.3 da;s at 3U' C r'vith

iv:[. persicael. In additiotr, it appeared that the total larval duration

differs according to insect's sex. Llnder the different temperatures and

feeding conditions. this period increased b,v 0.6 to 1.0 dayforthe
fegale than for the male (Tables 1&2). No significant differences were

noticed betrveen these pcriods except at 25" C rvith feeding cn l.
gossvpii and at 30'C with feeding on R. pctdi (Tabies 1&2).

3"3.2. Feeding capacitY
It appeared that the mean feeding capacitl' of thc different lan'al

instars o{ A. aphidimvzrt i.ncrcased graduall,v f,rom the i" to ihe J'''
instar in all treatments. Siinilar findings were recordedby Azab et al.
(1965); Sell and Kuo-Sell (1987) and h'iorseandCroft(1987)"1'he
rnean f-eeding capacitl, of the lan'a differs according to the provided

aphid species (-Iable 3). This capacill' signilicantll variedbctrveen

f'ecding on A. r'raccivoru {32.05) and both A. ga.ssvpii (37.25) and R-

patti {37.45). However. Azab et al. {1965) found no significant

dillerence betweett the number of irrdividuals fiom both aphid specie >

A. gossypii and A. ptlricae consunled b,v one lan,a of this prcdator

under ihe sarne terrperature (:?.8"C). R. itudi collsllmptiolt increased

slightly with increasing temperature from 25'C (37.45

individuals/lan'a) to l0"C (,12.45 individualsilarva).rvhiie no difierence
iias sho*'ii betlvccn tlie number coilsumcd ai lO"C {.37.2

individualsllan'a) and that at 25"C (Table 4). Choi et al. i20A1) firund

that the total consumption of M. gter-ric:ae increased gradually'witli

increasing tempcrature froln I 5 up to 30"C. Generally, records

reported by previous authors seern to be quite difl-erent from those

recorded in the prescnt investigation or aphid consumption. Higher
recr-',rris \r'$re repofied c.g. 60-80 indiviriuals of A. gasiypii llarva
(Robe*i. 19:16) and 40-60 individuals of B, hrussicae /larv'a(George"

1957). Also- lo*'er records u'ere repo(ed c.g., 5.2 large apltids r:r i4'7
small aphiCs of ,11 persit'oe' larra (Nijreltlt. 1966). 10 large aphids or

2B srnall aphids of ll. persicae ila*a(Uigun. 1971 ) and 5 aphids of,-1.

pomillarvailJlzak,lg7g).Data presentcd in Tabiesr,i&.1)indicate no

significant drffcrence amolig retc-s oi cotisumed aphids br lnale anii

femaie larva although the f-emale larra shou'ed a higher rate oi
consunrption than the male in all treatitlr'nts. ,\ sittlilar resiilt tas
recorded b1' Sell and Kuo-Sell (1987).

'\A \, ;-t
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Table (3): The mean feeding capacity of A. uphidinrlzo lana when
fed on different aphid species at a constant temperature
of 25o C.

Table (4): The mean feeding capacity ot A. aphidimyza rarva when fed on R.
padi at various temperatures.

;

{phid species

Mean number of aphid individuals
consumed by larval stadia Total consumption

1" instar 2"d instar 3'd instar Male larva
Femalel arva

Mean

,7 crcit:ciycra 2.2 a 87b 2l .1i b
30.9
J -1.;

32.1 a

,4, gossypii 3.15 b 9.65 a 24.45 a
3 5.3

.) v.i J /.-l a

R.gdi 2.9 a 9.6 a 24.95 a
I5.8
39. r

.17.5 a

lrleans lollorved bl same lctter in the santc coiurnn are not signifioantly (P<0.115)

Temperature
C

Mean numbers of aphid
individuals csnsxmed by larval

stadia
Total consumption

1*
instar

2'd
insta r

3'n
instar

Male larva
Female larva

illean

2A
5.25 a 8.1 b 22"95a 36,2

3 8.:
-1'7.2 a

25
2.9 b 9.6 a 24.95 a 3 5.8

39. r

31.5 a

JI,l
4-l ab 10.9 a 21.45 a 39.e

.1 i
.12.45a

Nlcans follorved b1' same letter in the samc solumn arc not signiiicantl) (i'}<0 05)
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3.4. Mortali$'.
lvailable literature shows that larval morralitl' rate of this

predator differs in tlie laboratorl' according to three factors l.e'

geographic popuiation, rearing prc,v and temperature' The predator

iur*. 
'r"".id 

on R. parll shou,ed a lorver percentage illofialirj" (896)

ihan on,4. o.ut:citctra .G6%) antl A.,qo,i])Pii (14o,10) utrder the saille

temperature of 25', c. Ilavelka and Ruzicka (198.1) stated thatthc

p*r."rtug* rnorlalit-l' of larl'ae reared ot1 r'al'igus aphicl species did not

difl'er and f-luctuated befween i3 and 2lon at2:' C. 'fhe tenrperature of

30,, c induccd a higher percentage nrortaliq' (D%; than both

temperatures of 20o c.{i19lo) and 25" c(s7;). sinlilarresults$ere

recordecl b,v- Havelka ( 1 980 b) anci Halelka and Zemek ( 1 988 ) rvhere

the,v statej thar the mortality of la^ai stage was higher at 20'fl than

thai at ZS,, C.. l-lorvever" t{a,elka and Zemek (1999) recorded high

larval nroftaiity in ten geographic popuiations (35'2 - '"1ya) 
at2-7" C

rr ith fceding on A. i)i.\ttm.

3.5. PuPal stage
Data presented in Tabte (1) indicate thatthe aphid species had

no efTect on pupal ciuration wlrich was 6.95 dals rvitll .4. croct:ivorct-7

da,vs r,vith L gos,sypii anij 6.9 rla1's rvith R. lta"tli at 25'' C. The duration

of pupal stags decreased gradualil, u'ith increased tenlperature. A

sirniiai obseri ation *'as recorded bt' Harris ( 1 97i ) and Havclka ( 1980

b). l.his stage lasterl i$,1. 6.9 alrd 5.5 dars at ]0' 25 and 30.,C.

respectivell.**itt] t'."ding on tlle sanle pre.v-. R. ltacli. Quite sirnilar

ralues rueie preuiuusly' recorcied b1' Azab et al' (196>) (6-9 da,'s at

27.8.- C) and Havelku l toso b) ( 10.95 and 7.99 da1's at 20 and 25" C.

respectiv'ely). it rvas noticed that the pupal duration differs according

t0 sex, thc dift'erence in pupal durations betn'ecn tlre two sexes rattged

l-retrveen 0.2 and 1.4 dav (Tables 1&2) with a significant difTerence

only bettveen utale and fenrale pupal duratiotts for pupae prtiduced

from larlae fed on R. Padiat 20" C.

3.6.Total preimaginal d uration
Theaphidspecies(at25"C])hadnosigniticanleffcctonihe

total rluration of preirnaginal stages (Table 1). The total preimaginal

developtnent periods $'"re 16.'i days with l' craccivoru' i6'9 dals

L
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\,vith A. gttssl;1tii and 16"4 days rvitli R' pccli' No infonnation is

available'"Uo"i the effect of aphid species (as a iarval food) on the

total dcvelopmentalperiod olpreilnagiilal stages of this predator. This

perir:d rvas ionger *,iih decreasing temperalure, it iasted 24"9.16.4 anC,

iZ.OS Ouy, at-2A. 25 and 30" C, respectively (Table 2). Havelka and

zemek (i988 and 1999) tbund that the totai develcipment period at23 -

25" C ranged betu,een 14 an<j i7 days accordingtothegeogra[hic

populatiori.Datain.fables(l&:)indicatcdthatthctotal
a*r"topr,t'tal period rr:as longer in the case of fernales than in

malc,s. 'fhe diff"r",',"* between both sexes in total preirnaginal

deveiopmentrangedbetu.eetr]and2.4day's.Asinrilar-findingwas
recotded b1, Uygun (19?1) rvho nrentioned that the raales emerge 1

day befi:re tire 1'emales.

3.7. Rate of adult emergence
Aphid ,p"cieJ as a larYal food had no efl'ect on adult

enrerqeitce rate (ai l5' c)" $'here it \\as 91.90,6 rvith,{. c'raccit'ortt'

92ozir r.rirh A. gossl,pii and 92.59,; $ith R. patli. A coincident result was

recordedbyKuo-Sell(198q)rlhostatedthatthr:rateofadult
elnergence was tlie sarne rvhen fecding on thc cereal aphid. R. padi or

tire [..r,., peach aphid. t{. persic.ce. on rhe othe. hand, adult

emergence rate was rnuch affected by temperatur€, *.here this rate

,each-ecl 89. g2.5 and '78..4% at 2A, 25 and i0" c. rcspcctivelv.

However, Havelka (1980 a) determincd thc adultetnergence rate b1'

915% at 25o C.

3'8' A,lult.tug"
3.8.1. Sex ratio

lrt the present investigation neither aphid spccies nor

tenrperaturr seenred to have a clear elfect on sc-x ratio of l'
uph'iditry.;tt 

-ihe ser ratios (females %) f'luctuated betu'een 5l .74 and

52.66% in the rarious alorementioned treatments giving a final sex

ratio ol52.1o.t ( I maie: 1.06 lemales). Similar ratios were reported for

thispredatorbrSetl(is76)arrcHeirnpelarrdLundgren(2000)(1:1)'
Moreover, Llarelka an,1 Zemek (i999) mentioned thatthe sex ratio

differed according to the geoeraphic populatiou' where.a range of '17

to 72Yo femaies u'as recorded tbr ten eet-.graphic populatiotis cf this

predator.
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3'8'2'Adult lolFtnts 
*ales or fernales did not ditter according to larval

LongevttY or

t'eedingonthetu''J'11''uoiitlsf"tie'e'i'''iruttindingrrasrecorded
br Se* and Kuo-Se r;li'il i ;;". .:.5i1' 

i:ll'#:lJll'Jl""1Tl
:iJ;" Jr-upr'ia'' L't pn"!f,'o -:',T ;: ;;. i.a. , : and 5 davs

i""*.ti,:' Tirc malc longertltes o' ti ,f S.,',-t.O and 8'7 da,s with,,[*i 
*m *' T ?',::F'li:;;1.;;. i H,:* trti .* mnl

fiiif;i,;11]i;tl:i;!T[i:i:i:?'j*.'Ti:?';1:,;;;::i:j...............: 
r'ngcr

ma re r on gev ity r old' J;, ; ;;i;",p,_'".". ::1*'l=] l' ulll]''il,"It'1,
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A. gossypil and /?. padi as a larval prev. respecti'e11, (Table 5). On thc
other hand, this period oifftred significantll, ,..urding to temperature
(Table 6), r'vhere it lastcd g.g and :.1 erays atiO and i0. c.
respectively'- o* the c.nirar1,. Haverha and Ruzicka (1gs1) reported
16 cla1,s frir oviposition period at22o C w.ith the aphid,'Actrihos;iphun
pi.stlrr"

No postoviposition period rvas repoftcd for a[ treatments
except tiiat associated r.vith females rearcd at 20.c rvherc it lasted 0.6
da).

Table (5): Adult longevity and oviposition periods (Days) of A. aphirlitty:a
with larval fceding on different aphid specics at Z5c C.

-\'li:ans fcriioived by the sarre

(I'<0.05'
.tnlc rr,iumn arc n{}[ ,i.,ru]:- tl-. ,ilitara,

Table (6): Effect of temperature on adult rongevity and oviposition periods

\leans folkx,r,ed b-r' the samc

iP<ij.05I,
the sarnc colunrn are not signilicantly diflercni

3.8"4.Fecundit5-
The nrean nur,ber of e-qgs raid b-i ft'rnaies pr.duced iior,

larr.;re reere d on ,l.cr€tcciyoru (73.4 eggs,,fcnraie) was l,;rvcr than that
pri-;iluced {i'.m larvae reared on r. go.r.r.r'1tii{91.9 eggsii-e*ale).rfi.
Ir;"ril (85.8 eggsiltmale). Kuo-Scll (l9gg) rcpcr-red o i.,;gh*, fecunclin.

Aphid
species

[.onger,'it1' 0vipositicn periods

l\4ale ['ema]e Preovipositicii Or,'lposition Postoviposition

A. craccivora 4.8 a 8.1 :r 1.8 a 6.3 a U

A. gossltpii 4.2 a 8.6 a 1.7 a 6.9 a 0

R. ;x.;cli -<.0 a 8.7 a 2.2 a 7.0 a 0

of A. a with larval on R.
Temperature C Longevity Oviposition periods

2A ( i,, 12.1a -.2i7 9.9a 0.6
f(J --i.0a 8.7b 1.7b 7.0b 0
30 2.2b 5.0c r.3b 3.i c 0
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rate for females produced from larvae fedon R.padi thanforthose
produced fiom larvae fed on the three other aphid species- The

temperature of 30o C was associated with a lower numberof eggs

(56.9 eggsifemale) than that recorded at 25" C (85.8 eggslfemale),

while egg productivity at 20" C (82'5 egglfemale) did not differ
significantly from that recorded at25o C. However, a range from 70 to

1 i0 total eggs laid by A. aphidimyza female was recorded by different
authors, e. g., Uygun, 19?1 (70 eggs); Kuo,l977 (76-98.8eggs);
Havelka and Ruzicka, 1984 (80-110 eggs); Gilkeson and Hill, 1986

(98.5-109.4 eggs in 1983) and Choi e/ al-,2A01 (105-3 eggs)'

However, Cilkeson (19S7) recorded a total fecundity of 154.3 and

248.6 eggslfemale in two separate experiments. Moreover, Havelka

and Zemek (1999\ recorded a total fecundity ranging from 48 to 148

eggs/female among ten geographic populations for the predator under

invesligation.

3.8.5. ESg laying behaviour
3.8.5.1. Oviposition sites

It was noticed that A. aphidirnyza females prefer to lay most of
their eggs on the lower surface of the bean leaves (72.15% of total

eggs). Meanwhile, very few eggs were laid on the upper surface of the

leaves (2.4%). The mean percentages of eggs laid by females on buds

and stems were 16"7 and 8.8%, respectively. A coincident result was

recorded by Mansour (1975). Most aphid species predominantly

colonized on the lower surface of the plant leaves. Therefore, the

behaviour of the Aphidoletes females is well adapted to the aphid

behaviour (Mansour, 1976). Aphidoletes females laid their eggs singly

or in groups of 2 or 3 eggs each at most. A similar finding was

recorded by Azab et al. {1965), rvhile Harris t1973) mentioned that

some eggs were laid in clusters of up to 4C eggs. Moreover, some eggs

were deposited directly on the aphids; a similar obsen'ation was

reported by Harris (19'73).

3.8.5.2.Effect of aphid density
It appeared that the mean percentage of deposited eggs

decreased gradually with decreasing aphid densiry from 100

individuals I plant to plants without aphids. These percentages were

67 .5,24.5,7.5 and 0.5o/o far the plants colonized by 100, 50,25 aphidsi
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plant and plants without aphids. respecti\ely. N{iesner (i g75)
obsen'ed that pre3i odoul attracted Aphidoletes females to iay.iheir
eggs anong aphid colc,ies. Acc.rding to uygun (1971) and E,l-Titi
(1972'"197-1), no eggs were laid in the abse*ce oiaphids. The presence
of aphids near thc egss ensures that despite a [or.v searching iapaci5,.
the nervi-v hatched lar..,a can find its prey (Wilbert. 1973).
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