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Table 1. Mean (x SE) parasitized and the total number of parasitized and paralyzed larvae of
Mediterranean flour moth by the Habrobracon hebetor at different host densities

Density Wheat flour Barley flour Corn flour Wheat husk
+Wheat husk  +Wheat husk +Wheat husk

Parasitized 1 0.80 £0.13% 0.80+0.13% 1.00+£0.002 0.90+0.10°
Larvae 2 1.50 £ 0.222 0.80+0.25% 0.80+0.29¢ 1.30+0.262
4 280+0.36% 25+£0402 2.60+£0.342 1.6+043°

8 260+0.34% 3.70+0.49¢% 350+0.62° 3.40+0.64%

16 3.30+0.63° 430+0.75° 50+0.712 6.20+0.97°

32 3.80+x0097¢ 3.20+x090°¢ 3.10+£0.69° 6.20£0.79°
Parasitized and 1 1.0+0.0° 1.0+0.0° 1.0+00° 09+0.10%
paralyzed 2 1.9+0.10° 1.80+£0.10% 19+0.102 1.8+0.10°
Larvae 4 39+£0.10% 3.80+0.20% 40+0.0° 3.4+0.34¢2
8 7.2+039% 7.80+0.13¢ 7.50+0.341° 74+040%

16 140+£097% 1560+0.16*  15.60+0.163° 15.6+0.222

32 29.0+£097% 26.50+2.02%  28.50+0.764% 29.30+0.70®

Different letters in each row indicate significant differences at P= 0.05.

Habrobracon hebetor wu s 5L 555 daw 5 odtiian 31,L O e G SCtar o 0 g 55 -Y Jgil

Ol ad sl o515 Jolda 5>
Table 2. Logistic regression analysis of the proportion of parasitized hosts by Habrobracon hebetor
versus the initial number of hosts

Diet Functional Parameter Mean + SE Chi-sq. P-value
response type
Wheat Flour Type 1l Intercept 1.6184 +0.3493 21.47 < 0.0001
+ Wheat husk No -0.2794 + 0.0485 33.19 <0.0001
No? 0.00521+ 0.00126 17.24 <0.0001
Barley Flour Type 1l Intercept 0.6972 £ 0.3156 4.88 <0.0001
+ Wheat husk No -0.1187 +0.0428 7.70 0.0055
No? 0.000912 + 0.00112 0.66 0.4152
Corn Flour Type 1l Intercept 0.7832 £ 0.3194 6.01 0.0142
+ Wheat husk No -0.1106 + 0.0428 6.69 0.0097
No? 0.000523 + 0.00112 0.22 0.6397
Wheat husk Type Il Intercept 0.3277 £ 0.3079 1.13 0.2871
No -0.0571 + 0.0407 1.97 0.1601
No? 0.000086 + 0.00104 0.01 0.9341
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Table 3. Logistic regression analysis of the proportion of parasitized and paralyzed hosts by
Habrobracon hebetor versus the initial number of hosts

Diet Functional Parameter Mean + SE Chi-sq. P-value
response
type
Wheat Flour Type Il Intercept 3.5683 + 0.6975 26.17 <0.0001
+ Wheat husk No -0.1689 £ 0.0797 4.49 0.0341
No? 0.00401 + 0.00190 4.47 0.0346
Barley Flour Type 111 Intercept 2.4088 + 0.7093 11.53 0.0007
+ Wheat husk No 0.1867 £ 0.1044 3.19 0.0739
No? -0.00665 * 0.0027 6.05 0.0139
Corn Flour Type I Intercept 3.2129 + 0.839 14.66 <0.0001
+ Wheat husk No 0.0522 + 0.1086 0.23 0.6304
No? -0.00269 + 0.0027 0.99 0.3201
Wheat husk Type 11 Intercept 1.3089 £ 0.492 7.08 0.0078
No 0.2256 + 0.0806 7.84 0.0051
No? -0.00599 + 0.00216 7.73 0.0054
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Figure 1. Functional response of Habrobracon hebetor to parasitized larvae (Blue line and symbol)
and total mortality of oviposited and paralyzed flour moth larvae, Anagasta kuehniella (green line and
symbol) on different diet regimes
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Table 4. Parameter estimates and R2 values of the functional response of Habrobracon hebetor on
different diets using parasitized larvae

Diet Parameter Estimate Standard 95% Confidence R-square
error limit

Wheat Flour Attack rate (a) (h?) 0.0549 0.0203 0.0143-0.0954 0.28

+ Wheat husk Handling time (Ty)(h) 5.9391 0.8085 4.6207-7.5575

Barley Flour Attack rate (a) (h?) 0.0504 0.0187 0.0130-0.0877 0.32

+ Wheat husk Handling time (Ty)(h) 5.3351 0.7906 3.7525-6.9176

Corn Flour Attack rate (a) (h?) 0.0526 0.0181 0.0164-0.0888 0.34

+ Wheat husk Handling time (Ty)(h) 5.1311 0.7040 3.7219-6.5402

Wheat husk Attack rate (a) (h%) 0.0307 0.0075 0.0157-0.0457 0.55
Handling time (Ty)(h) 2.5789 0.4622 1.6538-3.5040
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Table 5. Parameter estimates and R? values of the functional response of Habrobracon hebetor using
combined parasitized and paralyzed larvae on different diets

Diet Model Parameter Estimate Standard 95% R-
error Confidence square
limit
Wheat flour Attack rate (a) (h) 0.0375 0.006 0.0363-0.0388 0.96
+ Wheat Handling time (Tn)(h) 1 x 108 0 1x1081x10°8
husk
Holling’s  Attack rate (a) (h?) 0.0045-0.0073
Barley flour model Handling time (Th)(h) 0.0059 0.0007 0.6760-0.8401 0.91
+ Wheat 0.7581 0.0410
husk
Corn Flour b 0.080 0.076 0.071-0.232 0.99
+ Wheat Roger’s Handling 0.328 0.019 0.289-0.366
husk Model time
(Tr)(h)
Wheat husk b 0.0282 0.009 0.011-0.045 0.99
Handling 0.27 0.021 0.228-0.311

time (Ts)(h)
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Abstract

A high searching rate is one of the most desirable traits of natural enemies. Different tests have been
used to evaluate the searching behavior and efficiency of natural enemies, one of the most important
tests among them is the functional response. In this study, the functional response of Habrobracon
hebetor (Say) was investigated to different densities of 5" instar larvae of Meditteranean flour moth,
Anagasta kuehniella (Zeller), fed on different food regimes. According to the obtained results, H.
hebetor showed type Il functional response on all treatments when mortality was considered just due to
the number of parasitized larvae. When the combined number of parasitized and paralyzed larvae were
considered, it showed type 11 on wheat flour + wheat husk and type I11 functional response on host larvae
that used barely flour + wheat husk, corn flour + wheat husk, and wheat husk. The attack rate (a) of H.
hebetor to parasitized larvae was 0.0549, 0.0504, 0.0526, and 0.0307 h'* on wheat flour + wheat husk,
barley flour + wheat husk, corn flour + wheat husk, and wheat husk, respectively. Accordingly, the
handling time (Th) of H. hebetor was estimated as 5.9391, 5.3351, 5.1311, and 2.5789 hours that
indicating H. hebetor spent less time for handling to larvae raised on the wheat husk. The results of this
study could be used for the selection of the proper diet for H. hebetor mass rearing in insectariums.
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