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Fig. 1. Response of mated female Trichogramma evanescens (0-24 h old) within <=5 min exposure to clean air
or treatments of 0-24 hrs. old (Yellow Egg, YE) and 24-48 hrs. old (Orange Egg, OE) carob moth eggs,
pomegranate healthy crown (HCr) and infested crown (ICr), pomegranate healthy seeds (HSe) and infested seeds
(1Se), pomegranate healthy peel (HP) and infested peel (IP), and healthy leaf (HL) and mechanical damaged leaf
(DL) of pomegranate tree.

Treatment

Clean Air

Sign Pr >=y*

[ 41 ] l DL, 37 ] ns 0.73
| 33 ] | AL, 40 ] ns 0.92
[ 38 ] [ 1P, 39 ] ns 0.90
[ 39 ] HP, 41 ] ns ggi

ns 2
[ 37 ] [ 1Se, 39 ] . for
[ 39 ] [ HSe, 36 ] . 035
[ 42 ] ( ICr, 33 ] N B
[ 38 ] \ HCr, 37 ] ’ 0.08

ns °
| a5 ] OF, 35 ] m 0ol

| 40 ] YE, 38 ]
60 50 40 30 20 10 o 0 10 20 30 40 50 60

Number of wasps

FeS L oaids 0 Slu- b Trichogramma brassicae (jes Jsb sl +=YE) o5 8 (¢ Saix 3le 5503 b =Y I
o5 (Il U (OE) el YE—$A 5 (YE) ol +=YE Lae Jib L LIS 508 0 8 o5 (s slaslond b o3 slsm &
o3 Wl Sy ((IS€) LI Nty 0 S % o301 &ls 5 (HSE) o 50 e &l ((ICr) Ll NIty ¢S« 0351 zb s (HCr)

(DL) Sl sb s> Sl S 5 (HL) Wl S 5 (IP) 8508 ¢ S 405Ul e gen 8301 oy 5 (HP)

Fig. 2. Response of mated female Trichogramma brassicae (0-24 hrs. old) within <=5 min exposure to clean air
or treatments of 0-24 hrs old (Yellow Egg, YE) and 24-48 hrs. old (Orange Egg, OE) carob moth eggs,
pomegranate healthy crown (HCr) and infested crown (ICr), pomegranate healthy seeds (HSe) and infested seeds
(1Se), pomegranate healthy peel (HP) and infested peel (IP), and healthy leaf (HL) and mechanical damaged leaf
(DL) of pomegranate tree.
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Table 1. Growth and development parameters (original parameter +SE) of Trichogramma evanescens (Te) and T.
brassicae (Th) reared on carob moth egg at 25+1 °C, 60+10% RH and 16:8 hrs. L:D.

Te Th
Parameter (day) F M F M
Immature development 10.52+0.15b 10.70+£0.17b 10.95+0.13a 11.20+0.18a
Total longevity 13.52+0.30a 11.88+0.17a 12.95+0.26a 12.60+0.38a
Adult longevity 3.00£0.24a 1.17£0.09a 2.00+0.21a 1.40+0.24a
Adult pre—oviposition period 0 - 0 -
Total pre—oviposition period  10.50+0.15a - 10.88+0.14a -

oaL&;w\L{>J\.\$\:,~|Lgtla>‘-ﬂ:l£.a.v\;:m:3)|>&~'/.éc]a,«pQL&ij-L;)bj@mﬂélj@sjeﬁiéu@wu

Parameters in the same row under similar sex category attributed the same letter are not significantly different at
a=5%. Standard errors were calculated based on 1000 times bootstraps.

T. 4 Trichogramma evanescens (Te) b, ss; (s kil glasd Lol slie) Sl Cumex ladmial ; =Y Jgd
j-u)39' i \' WQ}J&J ‘wx.w.l‘w ZQ-JJYai \ GZ’L‘J‘EJ’“‘J&)-’)LJO\?‘}KC;V’J&j) J}jﬁbbrasslcae(-rb)
Sl Sl A 4 sl V8 Sllsy e,

Table 2. Population parameters (original parameter £SE) of Trichogramma evanescens (Te) and T. brassicae
(Tb) reared on carob moth egg at 25+1 °C, 60£10% RH and 16:8 hrs. L:D.

Treatment N Nf NF; F GRR Ro r A T

# # # (egglfemale) (Progeny) (Progeny) (day™) (day™) (day)
Te 50 21 20 39.42+2.66a 38.22+3.73a 16.56+2.96a 0.2337+0.0160a 1.2633+0.0201a 12.00+0.18a
Tb 35 21 17 25.33+4.08b 32.98+4.99a 15.20+3.31a 0.2220+0.0180a 1.2486+0.0223a 12.25+0.16a

31 ealitl b 3 ylilial (gllast slin it 513 ine 10 prban 53 QLS g m 813 5 e i (61 0 55w G gl
&Mwww‘ﬁéuﬁykﬂg&y}b\“'

Parameters in the same column with similar letter are not significantly different at 0=5%. Standard errors were
calculated based on 1000 times bootstraps.

T. 5 Trichogramma evanescens (Te) b, (s,lubal gls® Lol ,slie) ‘..W_:;_;\,L: Glasal =V Jgd
sde 3P BN i Cusby (esaada b5 YO £ &mb»l,;z);)ua\fjlfrfv.;aw, 403 L brassicae (Th)

b Sl A 4 el V8 Sllsy by

Table 3. Parasitism parameters (original parameter +SE) of Trichogramma evanescens (Te) and T. brassicae
(Tb) reared on carob moth egg at 25+1 °C, 60£10% RH and 16:8 hrs. L:D.

Parameter Sign Te Th

Net parasitism rate (hosts) Co 16.56+2.96a 15.20+3.31a
Stable parasitism rate (hosts) W 0.2812+0.0239a 0.2760+0.0239a
Finite parasitism rate (day?) ) 0.3532+0.0356a 0.3470+0.0375a
Transformation rate (host per viable parasitoid egg) Qp 1.00+0.00a 1.00+0.00a

o3l b 35lilnl (gllast p3lie s 13 fme 10 pelaw 5o LSS Cog i slols 5wl ai (gl 3y ¢S5 (glaasinl
s dles Lol slie ozl HL Ve

Parameters in the same row with similar letter are not significantly different at a=5%. Standard errors were
calculated based on 1000 times bootstraps.
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Fig. 3. Age-specific parasitism rates (kx), age—specific net parasitism rates (gx) and cumulative net parasitism
rates of Trichogramma evanescens (Te) and T. brassicae (Tb) reared on carob moth egg at 25+1 °C, 60+10% RH

and 16:8 hrs. L:D.

T. yss) &S sl Ol bl asllls Parker, 1927)
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Abstract

The olfactory responses and biological attributes of Trichogramma evanescens (Te) and T. brassicae (Th) were
studied at laboratory conditions. Odor treatments included Carob moth eggs and healthy and infested
pomegranate crown and seed and healthy and artificially damaged leaves. The olfactory apparatus consisted of a
Y shape glass tube with 30° angle. Ninety mated females (0-24 hrs. old) of each species were exposed to the
selected odor and clean air in 3 replications (each 30 wasps as one replication). In addition, biological
characteristics of wasps were determined on Carob moth eggs using two sex age-staged life table approach.
Olfactory results revealed that Te wasps significantly responded to the odors of Carob moth eggs and healthy and
infested pomegranate crown and seed over clean air. In contrary, Th wasps did not respond positively toward any
tested odor. Considering biological trait investigations, Te male and female immature stage took 10.70 and 10.52
days being significantly shorter compared with that of Tb male (11.20 days) and female (10.95 days),
respectively. Adult female Te had 3 days longevity which was one day longer than that of Th wasps (2 days).
The net reproductive rate and intrinsic rate of population increase of Te and Th wasps were 16.56 offspring and
0.2337 day* and 15.20 offspring and 0.2220 day, respectively. Eventually, the transformation rate of host to
parasitoid egg (Qp) was equal to 1 for both species. In order to select superior natural enemy candidates for
biological control programs, the possibility of using fast olfactory tests instead of time consuming biological
studies is discussed.
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