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Tablel. Logistic regression analysis shows the effect of Deltamethrin subcutaneous concentration (LCsp) on
functional type of Habrobracon hebetor wasp compared to different densities of Ephestia kuehniella

Treatments Host stage Parameter Estimated SE Chi square  P-valve
Constant 0.0212 0.2844 0.01 < 0.9405
Control Line_ar 0.127 0.0236 28.89 <0.0001
Cubic -0.003 0.00045 42.85 <0.0001
Quadrate 1.50E-05 2.28E-06  44.45 <0.0001

Constant 0.2997 0.2798 1.15 0.2841
Larval stages Line_ar 0.079 0.0223 12.59 0.00004
Cubic -0.0021 0.000428 24.1 <0.0001
Quadrate 1.10E-05 2.13E-06  26.15 <0.0001

Constant 0.2018 0.2796 0.52 0.4704
Linear 0.0936 0.0224 17.49 <0.0001
Deltamethrin uPal stage Cubic -0.000245 ~ 0.000432  32.27 <0.0001
Quadrate 1.30E-05 2.15E-06  35.08 <0.0001
1.6427 0.2968 30.64 <0.0001

Constant

Adult stage Linear -0.1215 0.0231 27.68 <0.0001

Cubic 0.00164 0.000443 13.69 0.0002

Quadrate —7.13E-06 2.20E-06 10.46 0.0012
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Table2. Logistic regression analysis shows the effect of Trichlorofenone subcutaneous concentration (LCsg) on
functional type of Habrobracon hebetor wasp compared to different densities of Ephestia kuehniella

Treatments Host stage Parameter Estimated SE Chi square  P—valve
Constant 0.5466 0.2794 3.83 0.0504
Control Line_ar 0.0432 0.0217 3.96 0.0466
Cubic 0.00148 0.000417  12.69 0.0004
Quadrate 8.01E-06 2.07E-06  15.03 0.0001
Constant 0.5466 0.2794 3.83 0.0504
Larval stages Line_ar 0.0432 0.0217 3.96 0.0466
Cubic -0.00148 0.00416 12.69 0.0004
Quadrate 8.01E-06 2.07E-06  15.03 0.0001
Constant 0.3529 0.2731 1.67 0.1963
Linear 0.049 0.0213 5.28 0.0215
Trichlorofenone uPal stage Cubic -0.00154  0.00041  14.13 0.0002
Quadrate 8.20E-06 2.04E-06 16.2 <0.0001
Constant 0.3609 0.2878 22.37 <0.0001
Adult stage Linear -0.1065 0.0299 21.59 <0.0001
Cubic 0.00124 0.000447  7.68 0.0056
Quadrate -4.96E-06 2.25E-06  4.89 0.027

o595 okile ol slaesle ol STy (gla el sslas g5 S S o i (LCa0) oS 5 chle JI Y Jgus

Ephestia kuehniella Calis-s L;Larfl; 4 Cs Calizes sla L5 31 Habrobracon hebetor

Table 3. Effect of insecticide concentration (LCso) on the type and values of functional response parameters of
Habrobracon hebetor surviving from different treatments of different densities of Ephestia kuehniella

Functional a(h™?) b(h™) Ta(h™)
Treatments response type  (Lower Upper) (Lower Upper) (Lower Upper) Ty
0.009 0.74
Control I - 0.00549-0.0118  0.703-0.782 32432
0.86
Larval 0.008
Stage . - 0.00509-0.0109 0-8084-0.9041 28
0.009 091
Deltamethrin Pupa i - 0.0051-0 0125 0.8606-0.9789 26.37
0.056 0.96
Adult I 0.0384-0.0748 1.3154-16153 25
stage
0.99
Larval 0.008
stage I B 0.00463-0.012 0.929-1.0638 24.2
Trichlorofenone  Pupa Il - 0.007 (1) 9472-1.0527 24
0.00491-0.0097 ' '
0.78 2.13
Adult | 0.0526-0.1052 - 1.9741-2.3047 11.26

stage
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Fig 1. Functional reaction curves of Habrobracon hebetor female wasp in Deltamethrin treatment with Ephestia
kuehniella insecticide compared to different densities of Ephestia kuehniella
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Abstract

One of the most biological control agents is Habrobracon hebetor especially for Indian meal moth.
Functional response studies are suite index for successful using natural enemies in pest control
programs. Using pesticides could be affected on functional response indexes and efficiency of natural
enemies. In this research, has been studied the effect of sublethal doses of Deltametrin and
Trichlorofen on functional responses of H. hebetor at controlled condition (261 Celsius, 65+10%
humidity, 16:8 L: D). larvae, pupae and adults of Indian meal moths has been used separately at 2, 4,
8, 16, 32, 64 and 128 densities, for larvae and pupa dipping method and for adults contact method in
exposed cages are used. Functional response and its parameters determined respectively by logistic
regression and non-linear regression with SAS software. Results showed H. hebetor on larvae and
pupae had functional response type 3 but on adults was functional response type 2 affected by both
insecticides. Searching efficiency of bees that affected by Deltametrin for control, larvae, pupae and
adults were determined respectively 0.009, 0.008, 0.009 and 0.056 /h and handling time were 0.74,
0.86, 0.91 and 0.96 houres. Searching efficiency was affected by Trichorfen in control, larvae, pupae
and adults were recorded respectively, 0.009, 0.008, 0.007 and 0.78 /h and handling time were 0.74,
0.99, 1 and 2.13 hours. These results showed that sublethal doses of both insecticides have been
affected only on adult moth’s functional response parameters of H. hebetor and showed significant
difference.

Keywords: Insecticides, functional response, Sublethal, Habrobracon hebetor, Ephestia kuehniella




