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Table 1: Mean (¢ SE) developmental time of H. Aebetor on two hosts E. kuehniellaand P. interpuncrella

Stage
Host Egg (day) Larva (day) Pupa (day) Adult longevity of Adult longevity of Preadult (day)
female (day) male (day)
E. kuchniella 1.49£0.07° 2.98+0.11° 5.1120.11° 33.07+0.49° 22.59+0.65° 9.61:0.23
P. interpunctella 1.58+0.09* 4.49+0.09° 6.09+0.11° 25.42+0.51° 16.78+0.44" 12.11£0.18*

Mean values in a row followed by different letters are significantly different (P<0.05) according to paired-bootstrap test

P. interpunctella 5 E. kuchniella '\s550 93 59y H. hebetor 035531l 1505 (Hlme (sl ) Cuxer Ay (glrdominl )3 2YJ5.A?

Table 2: Population growth rate parameters (+ SE) of H. hebetor on two hosts E. kuehniellaand P. interpuncrella

Host r (day-1) A (day-1) T (day) GRR (offspring) Ro (offspring)
E. kuehniella 0.26+0.009° 1.303+0.013° 19.75+0.46° 237.06+23.96° 187.76x25°
P. interpunctella 0.22+0.007° 1.25+0.009° 21.25+0.3" 154.98+17.61° 125.56£17.5"

Mean values in a row followed by different letters are significantly different (P<0.05) according to paired-bootstrap test
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Table 3: The mean (+ SE) of oviposition and fecundity rates of H. hebetor on two hosts E. kuehniella and P. interpunctella

Host APOP (day) TPOP (day) Eggs/ days Fecundity
E. kuchniella 1.56+ 0.1* 11.3+ 0.36 27.93+£2.91* 347.7+9.15°
P. interpunctella 1.69+ 0.09* 13.65+ 0.27* 20.04+ 2.78° 241.46+ 8°

Mean values in a row followed by different letters are significantly different (P<0.05) according to paired-bootstrap test
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Fig. 1: Age-stage-specific survival rate (sy) of H. hebetoron A) E. kuchniellaand B) P. interpunctella
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Fig. 2: Reproductive value of H. hebetoron A) E. kuehniella and B) P. interpunctella
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Fig. 3: Age-specific survival rate (£) and age-specific fecundity (1) of H. heberor on A) E. kuehniella and B) P. interpunctella
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Fig. 4: Average measured energy reserves of H. hebetor (A: protein, B: lipid, C: carbohydrate, D: glycogen. micrograms per insect)
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Study the effect of the host on the survival and energy budget of Habrobracon hebetor
(Hym., Braconidae)
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Abstract. Using of biological control agents, especially parasitoids, within the
Integrated Pest Management (IPM) programs is increasingly expanding. Several factors can
influence the effectiveness of parasitoids, the most important of which is the type and
availability of suitable host. In this study, the impact of two host species Ephestia kuehniella
(Lep., Pyralidae) and Plodia interpunctella (Lep., Pyralidae) on the energy budget and
biological performance of Habrobracon heberor Say (Hym., Braconidae) was investigated.
The results revealed that the levels of protein, lipid, carbohydrate, and glycogen in various
life stages of the parasitoid differed significantly depending on the host species. Parasitoids
reared on E. kuehniella exhibited higher protein and lipid content, faster development, and
a longer lifespan. In contrast, those reared on P. interpuncrella showed higher carbohydrate
and glycogen levels. Host species also had a significant effect on the biological parameters
of the parasitoid. Specifically, intrinsic rate of increase (1), net reproductive rate (%), gross

reproductive rate (GRR), finite rate of increase (A), and fecundity were all higher in
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parasitoids fed on P. interpunctella. Based on these findings, E. kuehniella was identified as Published: 13 January 2026

parasitoids reared on E. kuehniella, indicating greater reproductive potential. Additionally,
the pre-adult developmental period, including the larval and pupal stages, was longer in

a more suitable host for H. hebetor, as it enhanced reproductive performance, reduced
generation time, and increased the population growth rate. These results suggest that £ Subject Editor: Mohammad Amin Jalali
kuehniella is an appropriate host for the mass rearing of H. hebetor in biological control Corresponding author: Majid Kazzazi
programs targeting stored-product pests.
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