Applied Entomology and Phytopathology P sl oH]
Vol. 90, No. 2, March 2023 VEo) il Y ojled A0 Wl
DOI: 10.22092/JAEP.2023.361555.1473
g5 Alae
Trichogramma brassicae ss) ) sloasls & » 59, Wolbachia Sz 00 sSL J.;\S oI
815 g o251 Lyl 3 55

Fegdl e Mglms M I e 0 6 B 2 ol
Ozl Ol «$353LaS s 5 Lodsal el Olajla 5528 (S5 520lS Slindond dmn g0 LIS sl o5 5a Y )
Qlﬂ\ ‘Q‘Jéj ‘L;ay\..«‘ Jb‘l NESHR gCJUL:.E."Jj rjl.& J;-‘j g‘;\..f:ﬁal.;s/ ajjg UL::LL.A‘ cJ...f:)l lew&)ts ‘_B.vl.w L;)Ml; g,.:SJJM -£ .Y
O Y Clgua)l il &6 aE) M:C,.élus'@)lj)

oS>

SLosss o Aess 5 gl Ol g Do (g5, Wolbachia ok 0555 Cnjon S AU s ol s
S s 3o se 65 e 5 ol &bl 3 (CB) K3 sm 5T L odiilays i 53 5 (B) awb i 53 (A) 1303l Trichogramma brassicae
(8) i 53 oy 5 el e 4 (1) 33 55 51 35T @l o5 ks SlanST 5 4 Cond Cameor o nl b 2815 (a3l 2s S
T s JS 5Sile ils s 53 e oSS (g5l 3 Sl ol s il S daliie (6513 ne ol T (Th) obcs Ol
I3 imn bt s a3 Yo s aBl s S ST L ek Oleys peim 53 5 Sk 4 o3l liesle ¢ b i 53 (slay 555
ooy S 5o Sl gme Sl sl s Aosn B ) Camer e a calie (golie ot slaen s o Ll g i a3 YO les 4 oo
Wolbachia « o341 slainY (SIS 5 5 a2 03503 o8l 3 L (3 slaal 5 ) p o] EE s LS 5
el 43 S 513 e 350 el 534S AL e S e Sls LIS e b i 05 b aslie 55 i SO sla 55 5 eslinad

L;qu UL.S\) cl)'o}l.ﬂ .,L;}I.i)\)b )}u) ‘LS)L““J’:"; ‘&\)Jg’ Ll 64.;5 6‘.&03“3

Effects of Wolbachia symbiotic bacterium on some biological characteristics of Trichogramma brassicae
in laboratory and cold storage conditions
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Abstract

In this research, the effect of the intracellular symbiotic Wolbachia bacteria on attack rate (a), handling time (Tn) and emergence rate of
Wolbachia infected asexual (A), natural bisexual (B) and cured bisexual by antibiotic (CB) strains of Trichogramma brassicae was studied
under laboratory and cold storage conditions. The evaluation of functional response of the Trichogramma strains exposed to different densities
of Ephestia kuehniella eggs revealed type I1, and no significant difference was observed between the attack rate and their handling time. Based
on the results of short-term cold storage, the hatching rate of all three populations reared at 20°C was higher than populations reared at 25°C,
and statistically had a significant difference. However, in similar storage periods, the populations infected (A) and non-infected (B and CB)
were in the same groups with no significant difference in terms of the emergence rate. According to the results of this study and previous
findings, by providing optimal conditions for reproduction and maintenance of Wolbachia infected lines, the use of thelytokous Trichogramma
wasps would be more economical compared with natural sexual populations, which is discussed in this article.
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Table 1. Maximum likelihood estimates from logistic regression of the proportion of Ephestia kuehniella parasitized eggs by thelytokous
Pl-Wolbachia infected (A), uninfected (B) and cured bisexual (CB) populations of Trichogramma brassicae as a function of initial host density.

Line/ Population Coefficient Estimate SE 12 P-value
P, (Constant) 2.9332 0.3557 68 0.0001<
A P, (Linear) -0.0449 0.0290 2.39 0.1218
P (Quadratic) -0.00047 0.000647 0.52 0.4689
P (Cubic) 5.83E-6 4.178E-6 1.95 0.1629
P, (Constant) 3.2384 0.3938 67.64 0.0001<
B P; (Linear) -0.0426 0.0311 1.88 0.1702
P (Quadratic) -0.00067 0.000684 0.96 0.3276
P; (Cubic) 7.47E-6 4.39E-6 2.90 0.0888
P, (Constant) 3.5689 0.4047 77.77 0.0001<
CB P, (Linear) -0.0882 0.0317 7.74 0.0054
P (Quadratic) 0.000449 0.000693 0.42 0.5175
P (Cubic) -1.22E-8 4.429E-6 0.00 0.9978
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Table 2. The functional response parameters estimated by the disc equation for thelytokous PI-Wolbachia infected (A), uninfected (B) and cured
bisexual (CB) populations of Trichogramma brassicae in relation to Ephestia kuehniella egg densities.

Asymptotic 95% CI*

Line/Population Type r Parameter Estimate (M+SE)
Lower Upper
a 0.2393+0.0717 0.0973 0.3813
A I 0.968 Th 0.7862+0.0323 0.7223 0.8501
T/Th 30.52
a 0.3016+0.1263 0.0515 0.5516
B I 0.966 Th 0.7684+0.0351 0.6989 0.8378
T/Th 31.23
a 0.2525+0.0831 0.0881 0.4170
CB I 0.964 Th 0.7701+0.0332 0.7044 0.8358
T/Th 31.16
AvsB Da 0.0622+0.1419 -0.3417 0.2172
DTy 0.0178+0.0478 -0.0763 0.1119
AvsCB Da -0.0132+0.1095 -0.2289 0.2025
DTy 0.0161+0.0463 -0.0752 0.1073
Da 0.0490+0.1495 -0.2454 0.3435
BvsCB
DTy -0.00174+0.0483 -0.0969 0.0935

* CI: Confidence Interval
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Fig. 1. Functional response curve of thelytokous Pl-Wolbachia
infected (A), uninfected (B) and cured bisexual (CB) populations of

Trichogramma brassicae in relation to different Ephestia kuehniella egg
densities. Symbols: observed (mean+SE). Line: predicted by model.
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Table 3. The hatching rate of Ephestia kuehniella parasitized eggs by thelytokous PI-Wolbachia infected (A), uninfected (B) and cured bisexual (CB)
populations of Trichogramma brassicae after cold storage period (M+SE).

Population Storage time (day) Total

(Rearing temperature) 7 14 21 28 35 42 49 Mean

A (20°C) 87.76+0.68° 85.1+0.71®  86.72+0.33  78.38+1.3® 75524246  58.16+6.24%  49.74+3.05°%* 74.48A

A (25°C) 88.62£1.22¢  T4.72+4.03"  46.54+2.82%  42.72+4.18%"  40.6+4.78%"  3534+3.74°  14.86%1.16° 49.05B

B (20°C) 90.42+2.2% 89.26+1.442 88.56+1.8° 77742174 7442357 49.746.25¢°  47.14+3.98% 73.89A

B (25°C) 88.20+1.57 67.76£5.81°  52.94%5.19%  47.74+535%  43.28+4.47%  41.04+1.65%  34.1+3.71¢ 53.588

CB (20°C) 87.12+41.03®  85.32+0.97®  88.46x1.08° 7622.75% 74.94+2.9% 57524387 49224387 74.14A

CB (25°C) 88.82+1.37° 66.28+5.7° 48.24+2.2%%  41524529¢  3552+2.53¢  32.84+4.33¢"  27.14+1.85' 48.62B
Total mean 84.4A 78.07B 68.57C 60.75D 57.37E 45.7F 37.03G -

Note: Means followed by the same upper case small letters within a column are not significantly different by Tukey's test (P<0.01); Means followed
by the same capital letters within a row or column are not significantly different by Tukey's test (P<0.05).
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