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Table 1. Bioassay results of insecticides tested on adult parasitoid wasps Habrobracon hebetor Say

LCso* (95%FL**) LCso (95% FL)
Treatments No. tested Slope+SE df Va (mg a.i/L) (mg ai/L)
. 126.43 217.18
Chromafenozide 525 2.23+0.27 16 4.84 (96.02-153.16) (183.67-251.71)
Thiodicarb 525 3.05+0.36 16 5.87 5424 80.51

(43.87-62.15) (71.39-90.04)

* LCs0 and LCs values of insecticide estimated by Robertson et al. (2007) method. **Fiducial limits.
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Table 2. Sub-lethal effect of insecticides tested on duration of different development immature stages and adult
longevity (meanzstandard error) of parasitoid wasp Habrobracon hebetor Say

Treatments Incubation (day) Larva (day) Pupa (day) Total immature (day) Longevity

Male (day) Female (day)
Control 1.72+0.07 b 3.56+0.09 a 6.92+0.08 a 12.15+0.14 ¢ 14.18+0.70 a 17.45+0.54 a
Chromafenozide 2.02+0.09 b 3.95+0.11 ab 7.21+0.09 a 13.29+0.17 b 15.06+0.67 a 16.37+0.65 a
Pyridalyl 1.84+0.11b 4.18+0.13b 7.53+0.12 b 13.69+0.24 b 13.44+0.78 a 15.94+0.67 a
Thiodicarb 2.75+0.14 a 5.06+0.17 ¢ 9.05+0.16 ¢ 17.01+0.36 a 10.51+0.58 b 12.90+0.87 b

Means within a column followed by same letters are not significantly different (P < 0.05) using Tukey’s test.
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Table 3. Sub-lethal effect of insecticides tested on pre-oviposition, oviposition and post-oviposition periods and
fecundity (meanzstandard error) of parasitoid wasp Habrobracon hebetor Say

Treatments Pre-oviposition (day) Oviposition (day) Post-oviposition (day) Fecundity

Daily (egg) Total (egg)
Control 0.00£0.00 b 16.18+0.47 a 1.27+0.15b 7.39+0.14 a 129.74+3.27 a
Chromafenozide 0.11+0.08 b 14.89+0.56 a 1.37£0.23 b 6.24+0.19 b 104.28+5.35 b
Pyridalyl 0.25+0.11b 14.25+0.64 a 1.44+0.18 b 6.03+0.21 b 98.31+4.01 b
Thiodicarb 0.60+0.21 a 10.19+0.71 b 2.1140.35a 4.61+0.17 ¢ 59.46+3.51 c

Means within a column followed by same letters are not significantly different (P < 0.05) using Tukey’s test.

Habrobracon hebetor Say i g 550 s cwir o 695 SilasT 3590 Gla 2570 ko SiS 5 50 -F Jur
Table 4. Sub-lethal effect of insecticides tested on sex ratio of parasitoid wasp Habrobracon hebetor Say

Treatments Observed frequency* Expected frequency 2 (df=1) P-value Female/Male
Female Male Female Male

Control 22.00 17.00 19.50 19.50 0.641 0.423 1.294

Chromafenozide 19.00 17.00 18.00 18.00 0.112 0.739 1.118

Pyridalyl 16.00 18.00 17.00 17.00 0.118 0.732 0.888

Thiodicarb 10.00 12.00 11.00 11.00 0.182 0.670 0.833

Sex ratio of different treatments tested by »? goodness-of-fit to a 1:1 (Female:Male) ratio. *The numbers of adults used to calculate the observed sex ratio
for H. hebetor at Control, Chromafenozide, Pyridalyl and Thiodicarb treatments was 39, 36, 34 and 24, respectively.
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Figure 1. Sub-lethal effect of insecticides tested on age-specific survival rate (ly), age-stage specific fecundity

(fxa) and age-specific fecundity (my) of parasitoid wasp, Habrobracon hebetor Say
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Figure 3. Sub-lethal effect of insecticides tested on reproductive value (vy) of parasitoid wasp, Habrobracon
hebetor Say
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Table 5. Sub-lethal effect of insecticides tested on population parameters (meanzstandard error) of parasitoid
wasp, Habrobracon hebetor Say

Treatments Net reproductiv_e rate _ Intrinsic rate of Finite rate of increase Mgan generation Doubling time
(Ro) (% offspring) increase (r) (day?) (A) (day™) time (T) (day) (DT) (day)
Control 59.44+1.64 a 0.226+0.003 a 1.254+0.004 a 17.99+0.17 ¢ 3.07£0.10 a
Chromafenozide 42.92+1.03 ab 0.196+0.004 b 1.216+0.005 b 19.09+0.26 b 3.55+0.08 a
Pyridalyl 34.92+1.47 b 0.179+0.003 b 1.196+0.005 b 19.70£0.19b 3.89+0.16 a
Thiodicarb 14.90+£0.89 ¢ 0.115+0.006 ¢ 1.122+0.006 ¢ 23.1240.31a 6.13£0.25 b

Means within a column followed by same letters are not significantly different (P < 0.05) using the paired bootstrap test (B= 100,000).
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Abstract

Habrobracon hebetor Say, is one of the most important larval parasitoids of many lepidopteran pests,
particularly the family Noctuidae. In this study, the lethal and sub-lethal effects of chromafenozide,
pyridalyl and thiodicarb, as insecticides, were investigated on this parasitoid under laboratory
conditions. Bioassay tests on adults were conducted based on contact method and sub-lethal effects
were done based on demographic toxicology. According to bioassay tests, estimated LCs values for
chromafenozide and thiodicarb were 126.43 and 54.24 mg a.i./L, respectively. Since even with the
application of three times more than that of the field concentration of pyridalyl (2250 mg a.i./L),
maximum mortality percentage of insects was 19%; LCso value was not estimated for this insecticide.
In order to assess sub-lethal effects of insecticides, female wasps were exposed LCszo values of
chromafenozide and thiodicard and the field concentration of pyridalyl (750 mg a.i./L). According to
sub-lethal tests, insecticide treatments significantly affected duration of life different, fecundity and life
table parameters. The intrinsic (r) and finite (1) rates of increase were significantly lower in insecticide
treatments than that of control. Overall, results showed that thiodicarb had the highest toxicity effect on
H. hebetor, while pyridalyl and chromafenozide had less adverse effects on this parasitoid. Following
field experiments and subject to confirmation of the results of this study, it is possible to use pyridalil
and chromafenozide in integrated pest management programs.
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