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Table 1. Duration of adult longevity (d), total life span (d) and reproductive parameters of sequential generations
of Trichogramma embryophagum reared on Ephestia kuehniella eggs.

No. Adult longevity Adult longevity Total life span  Oviposition Fecundity Sex ratio %
Generation  (Female) (Male) (Female) days (female /total)

5 9.71+0.45% 7.83+0.522 20.27+0.442 7.56+0.28%  72.73+2.10? 65.22

10 9.26+0.412 7.78+0.49? 19.70+0.45? 6.70+0.30°  65.49+1.94° 63.51

15 8.89+0.37% 7.79+0.382 19.56+0.39? 6.49+0.26°  60.64+1.72° 61.64

20 8.08+0.31%¢ 7.63+0.51% 18.54+0.34° 5.38+0.20°  44.28+1.35° 59.10

25 7.60+0.30% 6.85+0.46% 18.14+0.30°  5.02+0.21%  36.86+1.25¢ 61.43

28 7.300.27% 6.76+0.34% 17.72+0.28>  4,93+0.16*  33.30+1.00° 59.72

30 7.15+0.31¢ 6.80+0.35%® 17.67+0.35"  4.85+0.16% 31.18+0.96¢ 56.52

32 7.21+0.31¢ 6.50+0.36° 17.45+0.28° 4.74+0.19°  28.64+0.97f 55.26
The means followed by the same letters within each column are not significantly different (Paired—bootstrap test,
P <0.05)

Sred Slaess sy Bl s Trichogramma embryophagum ;553 Jise ola fud Comem iy sl el )b =Y J g
Ephestia kuehniella 5,7

Table 2. Population growth parameters of sequential generations of Trichogramma embryophagum reared on
Ephestia kuehniella eggs.

No. Gross Net Intrinsic rate of Finite rate of Mean
Generation reproductive rate reproductive  natural increase  increase (1) (d-  generation time
(GRR) (eggs/ rate (Ro) (eggs/ (r) (d) Y (T (@)
individual) individual)
5 50.28+4.412 47.43+4.35% 0.301+0.008* 1.352+0.0112 12.80+0.112
10 44.92+3.94% 41.59+3.84% 0.298+0.008? 1.347+0.0112 12.52+0.11%
15 39.48+3.712 37.38+3.622 0.286+0.009%  1.331+0.012% 12.66+0.12%
20 27.09+2.81° 26.17+2.78° 0.264+0.010° 1.302+0.012" 12.37+0.11%
25 23.55+2.30%¢ 22.64+2.27" 0.250+0.009>  1.284+0.011¢ 12.48+0.11°
28 20.48+2,04bd 19.89+2.01P« 0.241+0.008>  1.273+0.011 12.40+0.10°
30 18.54+2.00 17.62+1.94% 0.232+0.010° 1.262+0.012¢ 12.34+0.15
32 16.44+1.74¢ 15.83+1.72¢ 0.229+0.010° 1.258+0.012¢ 12.04+0.15¢

The means followed by the same letters within each column are not significantly different (Paired—bootstrap test,
P < 0.05)
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Ephestia kuehniella s ,T

Table 4. Parasitism parameters of sequential generations of Trichogramma embryophagum reared on Ephestia
kuehniella eggs.

No. Net parasitism rate Transition rate Stable parasitism rate  Finite parasitism rate (w)
Generation (o) values (Qp) (w) (host/parasitoid) (host/parasitoid/day)
(hosts/parasitoid)
5 47.43+4.35° 1 0.353+0.016? 0.478+0.025°
10 41.59+3.84° 1 0.349+0.015? 0.470+0.0242
15 37.38+3.62° 1 0.334+0.016® 0.444+0.024%®
20 26.17+2.78° 1 0.305+0.016 ™ 0.397+0.025%
25 22.64+2.28%¢ 1 0.288+0.014°¢ 0.370+0.021°
28 19.89+2.01°c 1 0.278+0.014°¢ 0.353+0.021°
30 17.62+1.94% 1 0.267+0.016°¢ 0.337+0.023¢
32 15.83+1.72¢ 1 0.264+0.016°¢ 0.332+0.023°¢

The means followed by the same letters within each column are not significantly different (Paired—bootstrap test,

P < 0.05)
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Fig. 1. The age—stage survival rate (sy) of sequential generations (G) of Trichogramma embryophagum reared on
Ephestia kuehniella eggs.
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Fig. 2. The age-stage-life expectancy (Ey) of sequential generations (G) of Trichogramma embryophagum
reared on Ephestia kuehniella eggs.
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fecundity (m,) of sequential generations of Trichogramma embryophagum reared on Ephestia kuehniella eggs.
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Fig. 4. The age-stage parasitism rate (cy) of sequential generations of Trichogramma embryophagum reared on
Ephestia kuehniella eggs.
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Abstract

The quality of biological control agents has a main role in the success of a biological control program. It is
believed that long—term mass rearing in confinement may affect the quality of them. In this study, the life table
and parasitism parameters of Trichogramma embryophagum (Hartig) reared on Ephestia kuehniella Zeller eggs
was studied for 32 generations (G). The initial population of wasp from the pomegranate orchards of Kuhdasht
County (Lorestan Province) and the population of host from an insectary, from Hamadan (Hamadan Province),
were prepared and reared at 26°C, RH of 65%. Data on the duration of different developmental stages, survival,
fecundity and parasitism in G5, G10, G15, G20, G25, G28, G30 and G32 were determined separately, and were
analyzed using age—stage, two—sex life table theory with use of TWOSEX-MSChart and CONSUME-MSChart
programs. The adult longevity was not significantly different until the 15th generation, but declined as the
generation numbers increased and reached 7.15 days in G30. The highest and lowest fecundities were observed
in G5 (72.73 eggs) and G32 (28.64 eggs), respectively. The highest values of net reproductive rate (Ro) were
seen in G5 to G15. The values of intrinsic rate of increase (r) in G5 to G15 were significantly higher than the
other generations. The r value from 0.301 day™ in G1 reached to 0.229 day™ in G32. Also the finite rate of
parasitism (w) with increasing the generation numbers declined and from 0.478 host/parasitoid/day in G5
reached to 0.332 host/parasitoid/day in G32. According to the findings of this study, due to the constant rearing
conditions and not adding wild individuals with genetic diversity to the population, after the 15th generation, the
quality of reared individual’s decreases significantly.
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