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4- Arrhenotokous population (Bisexual)
5- Thelytokous population (Unisexual)
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8- Synchronous cohort
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1- Gregarious

2- Solitary

3 - Multiple target hypothesis
4- Self-superparasitism

5 - Individual siblings

6- Endoparasitoic
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1- Independent variable

2- Two-way ANOVA

3- Post Hoc-Bonferroni

4- One-way ANOVA

5- Generalized linear models (GLM)

6- Binomial error distribution

7- Logit link function

8- Poisson distribution

9- loglinear

10- IBM® SPSS® Statistics (Version 20)

A5 031> ol g by Cuo yd 0l 0)lil Lo

2 0han Slp om o cslie Sl ol 415 pod (w09
L. fabarum sgqu 5Ll 5505 (V0) (w9 9 (V) (oui ST 0I5 g0
Al Uan Gl 508y (o crl )3 )9S (rFS )i g 039
e Ver dy iz gd A ) et slaygs A5 polaie 40 (M)
#5855 Ol g 0dle o3 Vo dld Sy o jine 4 pgd (g 0y
Vo 0ygm S cpl 4y iz TN G sloygs) Wi sl g
93y (gl yauj A (gilw d)lg (0)5y 93 b yss; (Sob) odlo y50;
e siln)ly S g g g 4 pgd (e OHRS I Juols Ol
95 Gloj b ol (g5l (3o (5L VO 9 A gl 5 5laB) By Lo
olyo &y (el V W)l 9 A Jlab @) shaysed 5% 50 pielel
Jsme 9 Cgboyo iy g s 4 ) Jus o Jlmo 5
L35 00 (5l (090 I g9y S &g &y s g
U o ajhl slaais g Bls celw WYl L by ol
e 528 )l ML plor sy 65y (alege St
15 3y 0B, sl yinlej] 4 bosle (ol @i ygeds

Ol 320 9 ptattia 515 Cotmtasd s ¢ 9ty aS1 S Sl
pratia 315 3 g

ML plyn s ls ) S, o 59y bl ! plosl (4l
s5b an eSie sladslis .ad ooy )18 pod yw 0yg o dlias
V0 5 A glisyl g p-lab) S (gl By Lo (49,0 4y &Sl
sLaalis 1 {059y S) e (sliygsj b0 Jithe (e Sl
AD A+ B ) el b 6l s & g 3 puin S
e (=) ) 80 3)lg sSde (glaadld (gols Byl 4y (Ve 5 Y
@il glaar s gols gladsls o Bis bbygu; el VY
UMD oS 0955 By Jldn oy VIO baand opl ad (g5l
Ll 51 S 09y slagyY olaws iyl (sladid Sluss (i b
Ol romen 5 st Jl G Spgo ol Al )l 35
W5 (e et o g

lagla e yo o)y gloag,Y Bia am gy (e
)k g
A LS ped oy 0y9 T YU inlejl alie islejl ol 5o
M55 90 slmyau il oas S5 STy lid) o celw VY s
5 Bl yoilywl 5l edlatul b W yes; el YY 5l an a8 )5 1,8
dw dy (Blal o b 4 laaid glas b 53 5 (4I5S laais
TS ¥IB 9 Y10 N1 sl )5 cuf & g el Golus 09,5
O 3 39250 Lo ¥ sl S)led L jge cpl 4 nias
sbaygss 3 oloj (b 3 ) sbag)Y Blo L) o SIS



WA oLl oY o Loy Feul (5555l loo g pale) (LS cblas & yis YOF

(0955
52555 #5105 I35 g9 )bl 4o Jodx 4 axgi L
(Y Jsia) 292 5P sine sl g Jliize Sl izmen

iyl Hl sladid jo 9 9a g0 sLa g ,yY wlaad gduwlis —Y-Y
2585 Alids slaasl i Lol juiis —\-Y-Y
35l il (LaeS1)s )3 g9 (cizgd BIF )
e NS A jhl laaid )3 39290 (slog)Y Sl ogad
P Y JSE) (G =YAMVY df =0 P < +/v)) cuisly dg29 (g1
M 5yl gme yob 4 lopSTy5 ol b dualis )3 9555 S o515
LaaSTys b )3 s (hilad (lajee 418 (% )3 9)Y (5508
9)¥ 30s5) izl g £589 I3l 4 jxie 95 ST el
(¥ Js) a5 (Qljee and o
gl & e Mgl Bliste (Sl puin ST
ofeeN) ad anll ladis (5 deg0 (slag,¥ dliss 5 Iy jxe
S w5155 3 elil ol 2 (Y JS5) (G = VA dIf = & P<
S 1S Oliwe )3 He psb 4 oS b b duglie )5 )95
DBV 50 slanSly ol 5l an g Cusgn £58g 4 maijlil g
leaid )0 39390 glag)¥ dlasd 3 (gl gme M| &S Bzl
Ve slanS1y o (nionen 5 odalia e85 (laeSTy cnl Ol
515 sl ygsss b 03 sy Sl pogw Glise Cr il 955 e g
31095 93 L (63 Hme SULST Lalgis 09,5 (lgie 410

(¥ JSea) aizals

D ) LSy G e jhl Cond > &S 3 wis)S anjlil
Y JS5) sl 2939 (gl re MBI VD 4 V-

gl & ocie g jhl il el iz ST 1B
OF =0 P <ofeny) b anlhl sladid Cuus jd b bxe
dulie )3 0955 o 0515 53 bl nl () JS8) (G = VoY
A Al A5 (5 iaS S (5 foine 35 4 o515 b
ST plao e 0 aujhl ladid cuws & cwl Jb o oyl
() JS5) sl agng (sl me NS

29353 3155 .95 lusl yukia —¥-Y-)

o515 0 955 3135 93 ) Al lagbise Cusd gaulie
A =V P < /o)) S oSy 5 a8 ol ol il gla
sl s gl xe ol 4y wingd D5 slaodle (G = ¥0/+5
51 3 Ll S anhly (e SO laosle 4y Con |y (gt
) e glaaid ()l xe jobo dny i ST (sloodle Y
AF =V P < oY) 1S 4l e ol claosle 4y s
YA df =3 P = -/-55 0 1S15) ST ple 5 (G =0/
N (WS, G = /M AdfF =V P =YD (S, 5 G =
X df =V P AV Y. 581,55 G= /YA df =V P =
oanlie )95 315 93 il Olise 3 ()l sne IS (G=

() JSCs) s

syl sladidd jo uga 9o sla g )Y aluas Y
aSI i 5 oI5 £ 93) Jiieas yadie gu (pas Jallie &of 31 -)-Y

gyl om5 (Yo g Yo 10 Ve 0 Y) cliseo SLanST)T g ((omminrgd g (ouuir S3) 3135 95 Il (gadsb 93 il g 42525 - g
Aphis fabae Y8L sluw 4l 095 cyw 50,99 pmwnis 31, &5 43 dLysiphlebus fabarum

Table 1- Two-way ANOVA of effects of strains (unisexual and bisexual) and densities (1, 5, 10, 15, 20, and 30) of Lysiphlebus
fabarum on parasitism rate of Aphis fabae (2" instar)

e
(Source of variation)

e 3l o
(Parasitism rate)

d.f. G P

ol
(Strain)
o515
(Density)
Jlizs
(Interaction)
a3 ool5T as
(d.f. error)

1 0.07 0.791

5 13421 <0.001
5 30.72 <0.001
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Figure 1- Parasitism rate (Mean + SEM) of second instar of Aphis fabae by different densities of unisexual and bisexual
strains (1, 5, 10, 15, 20, and 30) of Lysiphlebus fabarum

Values bearing the same upper case letters were not significantly different (Bonferroni, o = 0.05) between strains within a density,
values bearing the same lower case letters were not significantly different between densities within a strain
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Table 2- Two-way ANOVA of effects of strains (unisexual and bisexual) and densities (1, 5, 10, 15, 20, and 30) of Lysiphlebus
fabarum on number of wasp larvae in body host, 2" instar of Aphis fabae

G2 JUVE i Vo
(Source of variation)

ol
(Strain)
oSl
(Density)
Jlaze 1
(Interaction)
Las ool5l as
(d.f. error)

29893 Sy ¥ dlaxi
(Number of wasp larvae)
d.f. G P

1 9.969 0.002

5 163.47 <0.001

5 43.83 <0.001
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Figure 2- The number of wasp larvae (Mean = SEM) in host body (2" instar of Aphis fabae) by different densities of
unisexual and bisexual strains of Lysiphlebus fabarum. Values bearing the same upper case letters were not significantly
different (Bonferroni, o = 0.05) between strains within a density, values bearing the same lower case letters were not
significantly different between densities within a strain
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Table 3- The elimination procedure for rival larvae in superparasitized hosts (2" instar of Aphis fabae), in three consecutive
days by different densities of unisexual and bisexual strains of Lysiphlebus fabarum
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(Wasp density)

(Interval dissection)
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2.5 days 08+0.13a 225+025a 3.17+0.78a 217+03%9a 525+0.78a 323x0.72a
3.5 days 06+01a 125+025b 125+025a 066+0.19a 275+0.68ab 283+0.77a
4.5 days 064+0.17a 109+0.16b 1.09+0.16a 187+036a 16+045b 1.75+055b
ot Y Sl
(Unisexual strain)
2.5 days 056+0.06a 117+0.24a 142+036a 192+057a 3.75+044a 6.08+0.79a
3.5 days 056+0.06a 142+0.05a 2.08+045a 3.17+0.6la 258+042a 45+047a
4.5 days 056+0.05a 10+0.05a 2.0+0.84a 167+042a 258+0.73a 5.08+12la
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* In each wasp strain, the same letter in each column is not significantly different (Bonferroni, P< 0.05) within a density
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