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Impact of temperature on some biological traits of Habrobracon hebetor
(Hymenoptera: Braconidae)
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Abstract

Life history attributes of Habrobracon hebetor Say were investigated at six thermal regimes (20, 22.5,
25, 27.5, 30 and 32.5 °C, 655 % RH and a photoperiod of 16:8 h L:D) using Galleria mellonella L.
larvae as lab host. About 80-250 fresh eggs of the parasitoid (Cohort) were reared under different ther-
mal treatments. Incubation period of male and female eggs reduced significantly from 4.12 and 3.45
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days at 20 °C to 1.25 and 1.06 days at 27.5 °C, respectively. Larval development was 7.00 and 6.81days
for male and female larvae at 20 °C and decremented to 2.43 and 2.47 days at 32.5 °C, respectively.
Similarly, the longest and the shortest male and female pupal duration was observed at 20 °C (16.12
and 18.27 days) and 32.5 °C (5.05 and 5.02 days), respectively. Adult male and female longevity was
longest (42.83 and 58.44 days) at 20 °C and shortest (16.05 and 14.02 days) at 32.5 °C, respectively.
Population parameters including Ro, r, and / ranged between 4.98-28.81 offspring, 0.0378-0.2001 d*
and 1.0351-1.2065 d, respectively, when temperature increased from 20 to 27.5 °C, proving about 5
folds enhancement in r. Generation time was 42.50 days at 20 °C and decreased to 15.16 days at 32.5
°C, respectively. Female wasp required at least 2.62 days at 27.5 °C and maximum 8.18 days at 20 °C
to start oviposition. It is concluded that the population characteristics of H. hebetor were statistically
superior at 27.5 °C compared with those in other treatments and considering economy of rearing, 27.5
°C along with 655 and 16:8 L:D h would be the optimum conditions for its propagation on G.
mellonella larvae.

Key words: Habrobracon hebetor, Temperature, Life table parameters, Galleria mellonella.
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Table 1. Mean development time (£SE) of immature stages of male and female Habrobracon hebetor reared on Galleria mellonella larvae at six constant
temperatures, 65+5 % RH and a photoperiod of 16:8 h L:D.

Temperature (°C)

Stage Sex 20 22.5 25 27.5 30 32.5

Eqg (day) Female 3.45+0.307 a 1.92+0.223b 1.12 £ 0.124 bed 1.06 +0.041d 1.69 £ 0.105 hbc 1.12+£0.049d
99 (day. Male  412+0.752a  3.00%0.235b  155+0.118bc  125+0127cde  142+0132bc  1.22+0.046 de

Larva (day) Female 6.81+0.157 a 5.53+0.274b 4.56 £ 0.236 bc 296 +0.061c 252+0.120d 247 +0.087 e

Male 7.00+0.832a 5.93+0.201 ab 5.05+0.092 b 2.80+0.140¢c 2.78 £0.098 ¢ 2.43+0.172d

Pupa (day) Female 18.27+0.371a 11.69+0.885b 8.75+0.238 b 6.89+0.150 ¢ 6.78+0.185¢ 5.02+0.172
Male 16.12+0.779a 13.06 £ 0.758 b 8.00+0.167 b 6.30 £0.265¢ 6.76 £ 0.168 ¢ 5.05+0.201d
Total Immature Duration (day) Female 28.54+0.237 a 19.15+1.26 b 14.43+0.130 b 10.93+0.165¢c 10.88+0.181 ¢ 8.62+0.214d
Male 27.25+0.677 a 17.89+1.10b 14.74+0.138b 10.35+0.194d 10.91+0.142¢ 8.70+0.237 ¢
Total immature Mortality (%) - 76.30 £ 0.043 a 779+0.32a 62.30 £ 0.053 b 40.30+0.054d 42.50 + 0.045 cd 48.80+0.031 ¢

Means in the same row followed by the same letter(s) are not significantly different (P > 0.05). Standard error values were calculated by 100000 bootstraps.

Y sy Siosn besle 5 ol 3l SS& 4, Habrobracon hebetor 503 55550 5 S e 5l i 0595 e Jsb (oolilial sl 1) glacacid ,, =Y g
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Table 2. Parameters (+SE) of male and female longevity, TPOP, APOP and fecundity of Habrobracon hebetor reared on Galleria mellonella larvae at six
constant temperatures, 65+5 % RH and a photoperiod of 16:8 h L:D.

Temperature (°C)

Parameter Sex 20 225 25 275 30 325

. Female 97.45+4.41a 50.49+5.02 b 34.68+1.90b 27.96+150c 29.65+1.28¢c 22.87+0.843d

Total longevity (day)
Male 71.00 £0.969 a 52.81+3.92b 39.16+2.37b 27.95+1.73¢c 32.04+156¢C 25.29+0.862d
. Female 58.44+520a 32.82+3.87b 21.30+2.09¢ 17.41+1.36 cd 16.25 + 1.50 de 14.02+0.801 ¢

Adult longevity (day)
Male 42.83+326a 32.27+3.15b 28.31+3.79b 19.40+1.88 cd 20.60+1.44bc  16.05+0.685d
APOP (day) Female 8.18+0.884 a 3.69+0.643 ab 3.06+£0.489 b 2.62 +0.506 d 2.86£0.571bcd  3.38+0.266 bc
TPOP (day) Female  36.82+0.974a 22.84+£1.69b 1750+0509b  1355+0.563¢c 13.85+0.633¢c  12.09 +0.323d
Fecundity (egg/female) Female  36.27+1254b 70.88+£8.25a 69.62+10.68a 8431+1225a 91.26+1091a 54.95+526a
Oviposition period (day) Female  7.45+0.821ab 8.95+0.960 a 9.75+0.904 a 8.62+0.724a 7.45+0.821ab 6.86 £0.471b

Means in the same row followed by the same letter(s) are not significantly different (P > 0.05). Standard error values were calculated by 100000 bootstraps.
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under 655 % RH and 16:8 h L:D.
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Fig. 3. Age-stage specific life expectancy (ex) of Habrobracon hebetor reared on Galleria mellonella
at six constant temperatures under 65+5 % RH and 16:8 h L:D.
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Table 3. Population growth parameters (+ SE) of Habrobracon hebetor reared on Galleria mellonella larvae at six constant temperatures, 65+5% RH and a
photoperiod of 16:8 h L:D.

Temperature (°C)

Parameter Sign 20 22.5 25 27.5 30 325

Cohort size (#) N 80 190 90 82 80 250
Immature survival (%) Ik 23.70£0.053 ¢ 22.10+0.053 ¢ 37.70+£0.053 b 59.70 + 0.054 ab 57.50 £ 0.045 a 51.20 £ 0.031a
Female offspring (#) \n 11.00+£2.32¢ 26.00+5.03b 16.00+4.13 b 29.00+4.01b 32.00+3.18b 70.00+6.83 a
Gross reproductive rate (offspring) GRR  21.01+£845b 55.61+9.18a 35.67 +£11.56 ab 69.90+11.20a 52.69+9.21a 37.93+8.03a
Net reproductive rate (offspring) Ro 498+1.72¢c 9.70+2.08b 17.32+4.06 ab 29.81+4.73a 26.23+4.28a 15.73+2.16 ab

Intrinsic rate of increase (day™) r 0.0378+0.009d  0.0899 + 0.010 ¢ 0.1120+0.010b 0.2001 +0.013 a 0.1850+0.013 a 0.1802 + 0.008 a
Finite rate of increase (day™) A 1.0351+0.011 d 1.953+0.010 ¢ 1.1302+0.012 b 1.2065 + 0.016 a 1.2002 + 0.018 a 1.1975+0.010 a
Generation time (day) T 45.50+2.83 b 25.26+1.21a 22.46 +0.764 ab 16.96 +0.489 a 17.65+0.652 a 15.16 +0.386 a

Means in the same row followed by the same letter(s) are not significantly different (P > 0.05). Standard error values were calculated by 100000 bootstraps.
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