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Abstract
The parasitoid wasp Trichogramma brassicae is one of the most important natural enemies used to biologically inhibit the
egg stage of pests. Rearing of this parasitoid on different hosts and its interaction with entomopathogenic fungi Metarhizium
anisopliae is very important in pest control. Therefore, this entomopathogenic fungus along with trichogramma parasitoid
can be used in integrated pest management. In this study, effect of M. anisopliae (isolate M14) concentrations on parasitized
eggs of Ephestia kuehniella and Sitotroga cerealella, oviposition preference and hatching percentage on the hosts, also,
oviposition preference by parasitoid on E. kuehniella and S. cerealella eggs impregnated with different concentrations of M.
anisopliae (isolate M14) and control treatment were studied. Probit analysis obtained from the effect of M. anisopliae
(isolate M14) concentrations on E. kuehniella and S. cerealella eggs containing parasitoid showed the highest mortality of
parasitoid on E. kuehniella. In the host preference test by choice and non-choice methods, the highest number of parasitic
eggs and parasitoid hatching were recorded in E. kuehniella. In the study of the effect of different concentrations of M.
anisopliae on the parasitized rate of hosts eggs showed that at low concentrations there is no significant difference between
treatments and control, but in higher concentrations, a significant difference was observed, and mean of parasitized eggs
was higher in the control. The results of present study confirm that in the simultaneous use of two biological agents, more
attention should be paid to the interaction between them to control of target pest.
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Table 1. Parasitoid preference and percentage of egg hatching (x SE) on two host eggs of Ephestia kuehniella (Ek) and
Sitotroga cerealella (Sc) by choice and non-choice methods using paired t-test (P = 0.01).

Mean +SE

Behavior Methods No. of eggs Eqgs of EK Eqgs of S t(df) P

Parasitization Choice 100 19.20 +0.87 16.40 £ 0.55 -5.71(4) 0.005
Non-Choice 100 19.40 +0.83 16.20 + 0.54 -1.00(4) 0.037

Parasitoid Choice 100 18.00 £0.70 16.80 £ 0.83 -8.55(4) 0.001

emergence Non-Choice 100 17.00 + 0.40 15.80 + 0.63 -2.44(4) 0.040
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Table 2. Probit analysis by different concentrations of Metarhizium anisopliae isolate on mortality or reduction hatching of
Ephestia kuehniella (EK) and Sitotroga cerealella (Sc) eggs.

Host LCas (conidia/ml) LCso (conidia/ml) Toxicity Relative
+ 2
egg Slop SE Intercept+5 X* (af) (95% CL5s) (95% CLs) index (%) Potency
2.33x10% 1.40x108
Ek 0.38 +0.05 2.67 0.956 (3) (7.38x10°-5 5110 (5.89x10°-4.55x10°) 66.71 1.00
4 5
Sc 037+0.04 2.74 0.842 (3) 1.51x10 9.34x10 100 1.49

(4.46x103-4.55x10°)

(4.03x105-3.69x10*)
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Table 3. Mean (xSE) mortality of Ephestia kuehniella (EK) and Sitotroga cerealella (Sc) parasitized by Trichogramma
brassicae due to different concentrations of Metarhizium anisopliae isolate.

Parasitized % Mean mortality = SE
eggs Concentrations (conidia/ml)
107 108 105 104 103 Control
Ek 47.01 +0.40° 40.01 + 0.40° 26.25 +0.47¢ 18.76 £ 0.27¢ 11.25 £ 0.47¢ 2+0.28f
Sc 52.50 +0.28° 4250 +0.29° 30.01 +0.41° 22.50 + 0.28¢ 13.75 £ 0.25° 3+0.81f

*Means followed by the same superscript letter(s), within the same rows are insignificantly different (P < 0.05) according to Tukey HSD
Test.

& dhwgar dals [les b oMe a5 9,1 0w 1035 el ole » Metarhizium anisopliae z,8 alo> il glacdale awslic .F Jous
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Table 4. Comparison of different concentration of Metarhizium anisopliae isolate on parasitism rate of eggs of Ephestia
kuehniella (Ek) and Sitotroga cerealella (Sc) with control by paired t-test (P = 0.01).

Concentrations Mean parasitism +SE

Host eggs (conidia/ml) No. of eggs Control Treatments {(af) P C index
107 100 17.20+0.83 13.00+1.30 -13.41(4) 0.001 0.755

108 100 19.40+0.89 14.80+0.83 -6.78(4) 0.002 0.762

Ek 10° 100 19.33+0.83 15.55+0.83 -3.53(4) 0.024 0.856
104 100 18.40+0.70 19.00+0.89 -5.71(4) 0.065 0.978

10® 100 19.50+0.83 19.00+0.70 -4.00(4) 0.056 0.974

107 100 18.50+0.54 13.50+1.14 -8.74(4) 0.001 0.729

108 100 18.20+0.89 14.60+0.83 -18.77(4) 0.001 0.802

Sc 10° 100 19.20+0.83 14.90+0.83 -3.53(4) 0.001 0.875
10¢ 100 19.30+0.54 18.90+0.89 -4.47(4) 0.061 0.963

108 100 19.00+0.70 19.20+0.70 -3.16(4) 0.084 0.989
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