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Abstract

Integration of different pest control tactics is a principle in modern pest management. Interaction between different tactics
and possible antagonism between them then will become important. A common integration is integration of egg parasitoid,
Trichogramma spp. and larvicidal microbial agent, Bacillus thuringiensis against some field crop moth-pests, particularly in
bollworm-cotton system. Although sequence of application allows avoiding direct antagonism, but indirect effects on the next
generation of the parasitoid via treating the target pest’s larvae is not impossible. Some direct effect via overlapping of
different stages of the pest is also possible. Therefore, studying possible maternal effects on parasitoids of the next generation
that are developing on B. ¢.-treated host larvae is required. In this study, response of T. brassicae, was studied on two kinds
of hosts; first bollworm, Helicoverpa armigera eggs laid by those females that treated by LCy of B. thuringiensis in third
instar. The second one control (untreated) individuals. Life history parameters were compared between the two groups by
two-sided t-test. No significant difference was observed between the two groups. It means that B. 7. had no undesirable effect
on T. brassicae. The mean value of Ro, rm and T were 41.22 + 3.85 female/female/generation, 0.3545 + 0.009 /d and 10.49 +
0.19 d as average of the two treatments. Thus, B. ¢. is safe for integration with Trichogramma application programs.
Keywords: Integrated pest management, Entomopathogen, egg parasitoid, fecundity-life table.
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Table 1. Formulas of population parameters.

Ll dplone 0925 g by
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Formula Parameter
GRR = me Gross reproductive rate
R, = ZLx m, Net reproductive rate

Intrinsic rate of increase

Finite rate of increase

Birth rate

Death rate

Generation time

Doubling time

5 aalls ,o Helicoverpa armigera slaa>s (g9, Trichogramma brassicae 955 (Suwy sbasmawl . Kle g t o F g5 slao Ll Y Jeus
. Bacillus thuringiensis g zSU o

Table 2. Mean (£SE) of life history parameters of Trichogramma. brassicae reared on Helicoverpa armigera eggs in control
and treated by Bacillus thuringiensis and results of F- and t-tests.

mean * SE
Parameter * F-stat ** t-stat
Control B. t. —treated
Development time 1.03m 0.26™ 8.36 +£0.13 8.40 £0.13
Female longevity 1.29 0.089" 9.33+£0.74 9.26 +0.74
Oviposition period 1.01" 0.29 7.66 £ 0.69 7.46 £0.69
Fecundity 1.28" 0.51ms 89.37 £8.25 85.17+£8.25

ns: non-significant, *Critical value F = 1.86, df = 29, 29 in all pairwise tests, ** Critical value (two sided t-test), t = 2.00, df = 58.



Yo

1748 (V)1 ul> /‘fiw).o.bbf 30 o5 s iagh

Lxmx

control e—— . e ea Bt treated

6 8 10 12

Age (day)

16 18 20 22 24

.‘_,,.ali;:.il.o}'l Lyl i o Helicoverpa armigera s\awss (g5, Trichogramma brassicae &g, (5,138 w55 dig, ) JS&

Figure 1. Oviposition trend in Trichogramma. brassicae on Helicoverpa armigera eggs under laboratory condition.
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Figure 2. Cohort mortality distribution in Helicoverpa armigera on Trichogramma brassicae.
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Figure 3. Survivorship curve of Trichogramma. brassicae on Helicoverpa armigera eggs in laboratory conditions.
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Figure 4. Life expectancy at different ages of Trichogramma brassicae on Helicoverpa armigera.
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Table 3. Mean (£SE) of of stable population growth parameters of Trichogramma. brassicae reared on Helicoverpa armigera
eggs in control and treated by Bacillus thuringiensis and results of F- and t-tests.

Parameter symbol F-stat* t-stat™* SE & mean

Control B. t. —treated
Gross reproductive rate GRR 1.97" 1.09" 52.08 +3.93 46.74+2.79
Net reproductive rate Ro 1.29m 1.35™ 42.53+3.85 3991 +£3.85
Intrinsic rate of increase I'm 1.21m 0.60™ 0.3569 + 0.009 0.3521 + 0.009
Finite rate of increase A 1.220 0.66™ 1.430+0.010 1.422 £0.010
Generation time T 1.02" 0.07 10.51+£0.19 10.47+£0.19
Doubling time DT 1.15m 0.28" 1.94 £ 0.05 1.97 +£0.05
Birth rate b 1.19™ 0.69™ 0.3621 +0.008 0.3573 £0.008
Death rate d 1.02m 0.07" 0.0051 £ 0.0005 0.0052 £ 0.0005

"s: non-significant “significant (a = 0.05), *Critical value F = 1.86, df = 29, 29 in all pairwise tests, ** Critical value (two

sided t-test), t = 2.00, df = 58 except for GRR that df = 52.
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