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RS Ss5 p200le 5 5 slaysss 45 631,
Olan 53 (58 S gl £l 0dd Sl Ol e
Pompanon et al.,”) Lib s Jozmes jlos T~ aakie
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4 S Trichogramma cordubensis Vargas & Cabello
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SLidod (g4 3o 43 o 54 (Gongalves et al., 2006
o sils (i o o8 s leST 5 5528 (Kol S
(s S Sn Dl o gMe ki Lt ke Kesstl
Slidod b 53 5 )50 el S glanY
b gp GG 0§ ) gty o o S5 ) g J S
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A3 8 53wy 5y 30 PI-Wolbachia

o T iS5 03 T8 iz 93 Comer 53
23laiSS gyan 0 Sbesle 5455 ¢S I &S Wolbachia
OOLE Ly (sl 35 (555 elin g ocal Cwd (Isofemale)
s Sitotroga cerealella (Olivier) (Lep., Gelechiidae)
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6 5 st e i 5 55 4T 04T 2

(F 5 Y G S8) <o/ o)) dzas by 5 aeis

CA HN
CA SE
-
. |
25 20 15 10 5 0 5 10 15 20 25

wa.'q-jb C_,__:;uo- 603‘-&)}_4) @‘-}ﬁy G«ﬂL_{_\ Jg_.z
3 (SE) &M V”J 4 (B) Trichogramma brassicae

sl oy me ot e s slaiel (HN) e 5 OT
O S Y Gl i gl oKas 3 45 ol (g31 31
S gl bl g5l Cam ar b osls ul aul) e
Lol KuS b et gyl b 31 g Llaxsls bles (CA)

a3 g0 DU 1 ely g 3131 3l NC (P>+/+0 = 1Y)

Fig. 1. Olfactory response of Trichogramma
brassicae female wasp (B: bisexual population
collected from Baboulsar) to factitious host egg
(SE) and honey water solution (HN). Numbers in
rectangular bars represent individual wasps that
moved toward the volatiles and clean air (CA)
(n=120, P>0.05, Chi-square test). NC indicates the
number of tested individuals that did not respond in
Y-tube olfactometer.

NC=1 19 *%

s o 5 o0 s 20
03,55 6 S8 i 555 @l el Y JS
Olen 516 SU (gosbe 4 555 & Trichogramma brassicae
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s g 0L | el o
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bl 79 5 gs) Cbwme 2Wks

Ll S 588 5 55 31 o (65T poor (Slasipas s 5
Y% D s 53 e jan PI-Wolbachia au (S 5 43T
ekl 5 Obar ¢ 55 Glalomen 3151 Sl o, F4/0
shiesle oY &S La e sT el gl s 5,557 o
45T iz 53 omazr ol ponts bl Comazr ol
5 slaas 5 $San oLS (5, 5l 4l OLas
L it 0 0 55T mer 3 ols)l )l el
Ghte Conaz 53 2 oS Wb @B 8 L 3B s BW ol
Sl aa b o Olasin L5 s T. brassicae s% S 4
2555 Cmmax ITS2 ot 5 LUy o S Lwsp O
5 Tbra-Bl1 swBary, slel b s ja BW' ljesle
Sl 05 eSL )5 FI441292 5 FJ441291 laas

{(Farrokhi et al., 2010) Lloduw y S

T (2by
Lot lasT plad 53 L)1 S5 O3 gy uilenie 4 4 55 L
, Gy =+ /0Y0 P =2 /Y, Gy =\IVO 1 isla3T 5 5as)
P =2/, G =+ /F¥N P =\, Gy =+/v 2\ P =+ /¥
slaesls (P =Y, G =+/++0 P=+/VA, G, =V/*MN
ol A8 815 0505T 350 5 peand o b ol
o b LRl T Sl el oz s
348 ol gesle 5 0L 4 osle sla, 45 2Tl
35l stan 53 STeks plaul GG YY) dl o Jler
9 Sl S 95 o a5 700 51 A
3V L JS) s Ll s 5 ST L O oy Sy,
S g 53 Sl me sl (oL (g Ll (F
L(p>/00) 310 0Lis &STL (glon b dsuly Cnwas WOT
(n=\Y+ (pooled data) o el @L:J BIENELEYE Y
a0 53T (glienle (slon s aS AT oy s
53 samly olids s plelid B IBWY) ST
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03,55 (5 S i 5 55 gl el -F S
o3le 555 4 (B) w35 Trichogramma brassicae

Jaae s slel (BWY) Wolbachia 4 3T s SL
c_w&gf a‘i'I_athng;-w‘ Lgb‘JJ‘ sl b}‘;—’“
Gﬁjl-fw“ili”"@li,“"i‘)@"“u}g‘:yv sld g
Lg)LAT)_léj)‘\j..\_;hMJ.lLﬁ.:.«(CA) SL gl b s

u\_&‘aw )‘Jw/\ J‘_o.a-" ‘éhw‘)b L@JT le_é.'v"
s e LS C“’liu;’ s 31 sl NC .(n=¥+)

Fig. 4. Olfactory response of bisexual
Trichogramma brassicae unmated male wasp (B:
bisexual population) to Wolbachia-infected virgin
female (BW™: unisexual population collected from
Baboulsar). Numbers in rectangular bars represent
individual wasps that moved toward the volatiles
and clean air (CA) (n=40, 0.001<P<0.01, Chi-square

test). NC indicates the number of tested individuals
that did not respond in Y-tube olfactometer.

$jesle 5 o 93 (ol g y55) by C'f.«L;—\ J gl

= . . . .
oS jo e > Trichogramma .brassicae

=YY o e ) JSEY (gl sl

Table 1. Olfactory response of bisexual and
thelytokous Trichogramma brassicae female wasp
to factitious host egg (SE) in Y-tube olfactometer
(pooled data, n=120).

T brassicae number of attracted

population and no choice wasps X P-value
SE CA NC
BW* 71 45 4 5.82" 0.015
B 65 50 5 1.95™ 0.162

BW*: Wolbachia-infected strain collected from Baboulsar, B:
Bisexual strain, SE: factitious host egg (Sitotroga cerealella),
CA: clean air, NC: no choice, *: 0.01<P<0.05, ns: non
significant.

u_x:.b e 93 Cmer B ¢l:_.>’l.:5; 4 u)ﬁ Sliesle Curex BW*
INC «&S'L gl gn :CA (M sy 035 SE il Sl e L;),T@?
Ml s Ll ls e 70 Jlazs o 55 Ml ¥ Ly o

L e ls Sae

Fig. 2. Olfactory response of Trichogramma
brassicae unmated male wasp to virgin female of
the same population (B: bisexual population
collected from Baboulsar). Numbers in rectangular
bars represent individual wasps that moved toward
the volatiles and clean air (CA) (n=40,
0.001<P<0.01, Chi-square test). NC indicates the
number of tested individuals that did not respond in

Y-tube olfactometer.

CA

CA SE
E |
25 20 15 10 5 0 5 10 15 20 25

e G Cmer 03l 5555 L el T S
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Fig. 3. Olfactory response of Trichogramma
brassicae female wasp (BW™': Wolbachia-infected
collected from Baboulsar) to factitious host egg
(SE) and honey water solution (HN). Numbers in
rectangular bars represent individual wasps that
moved toward the volatiles and clean air (CA)
(n=120, P>0.05, Chi-square test). NC indicates the
number of tested individuals that did not respond in

Y-tube olfactometer.
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Fig 5. Position of corn plants and parasitism rates
of bisexual (B) and thelytokous Wolbachia-
infected (BW™) Trichogramma brassicae on 17
corn plants in paired releases. In right and left rows
(L & R), each plant touched the two adjacent, but
in middle row (M), the plants were separate from
another. Bold numbers represent mean quantity of
sentinel egg masses parasitized by Wolbachia-
infected line (BW*) at each plant (+SE) (n=5,
P>0.05).
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Table 2. Olfactory response of bisexual and
thelytokous Trichogramma brassicae female wasp
to honey water solution (HN) in Y-tube
olfactometer (pooled data, n=120).

T brassicae number of attracted

population and no choice wasps e P-value
HN CA NC

BW* 66 42 12 5.33" 0.02

B 64 46 10 2.94" 0.086

BW*: Wolbachia-infected strain collected from Baboulsar, B:

Bisexual strain, HN:-honey water solution, CA: clean air, NC: no

choice, *: 0.01<P<0.05, ns:non significant.
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Table 3. Parasitism by released thelytokous Wolbachia-infected and bisexual Trichogramma brassicae wasps on
corn plants in laboratory conditions (M+SE).

T. brassicae . Female Mean number Number of Mean number of  Number of
population Line proportion of parasitized eggs parasitized egg egg masses
(Sex Ratio) eggs per female parasitized masses per parasitized
per 100 wasps female per 100
wasps
BW* Unisexual 1 3.6442.55" 364.35™ 0.06+0.01™ 6.01°
(Thelytokous) T ’ T ’
B Bisexual 0.69 2.43£1.68 154.42 0.04+0.01 2.88
(Arrhenotokous) ’ T ’ A W ’

BW*: Wolbachia-infected strain collected from Baboulsar, B: Bisexual strain, *: 0.01<P<0.05, ns: non significant, n=5.
el _)‘J‘_r:.’.d 70 Jlaz>| CIL.N BE LAJL».:: oD ¥ LJ_..wLLv el L;)}Tcaq- Lf’?'lé s 35 Corax B L\:."'-L:jj & aé}ST «lyesbe Caraz BW*
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Abstract

Trichogramma wasps (Hym., Trichogrammatidae) are frequently used as egg parasitoid and
biological control agent of lepidopteran pests. These haplodiploid wasps display two reproductive
modes, including thelytoky and arrhenotoky. The thelytoky (unisexuality) are often associated with the
presence of endosymbiotic Wolbachia bacteria (a-proteobacteria). The use of thelytokous parasitoids
has long been considered as a way to enhance the biocontrol efficacy. In this study a series of
experiments were conducted to compare the behavioral aspects, dispersal potential and parasitism of
thelytokous (BW™) and bisexual (B) Trichogramma brassicae strains (Baboulsar ecotype) at 25°C in
laboratory conditions. By using Y-tube olfactometer, it was observed that the Wolbachia infection in
the Baboulsar strain (mixed population) neither affected the wasp's response to volatile odors of honey
water solution and factitious host eggs nor did it interfere with female wasp's sex pheromone emission.
Greenhouse release tests on corn plants, resulted in-non significant differences between the strains
taking the number of parasitized eggs per one female wasp into consideration. However, based on
releasing 100 wasps (male and female in the case of bisexual), the number of egg masses parasitized
by thelytokous 7. brassicae (6:01) was significantly higher than B strain (2.88). Therefore, this
thelytokous line of Trichogramma might be superior to bisexual conspecifics under more natural
conditions and hence have a higher potential in pest control.
Keywords: Trichogramma. brassicae, unisexual, Wolbachia, Y-tube olfactometer, thelytoky,

dispersal, Corn
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