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Effect of different food plants on the reproduction and life table
parameters of adult Tenebrio molitor (Coleoptera: Tenebrionidae)
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Abstract [Objectives] To identify new food plants that can improve the reproductive capacity of captive-raised Tenebrio
molitor, reduce the energy consumption and cost of breeding this species in captivity, and increase production and profits.
[Methods] Six vegetable species, Raphanus sativus, Solanum tuberosum, Brassica chinensis, Daucus carota, Ipomoea
aquatica, and Cucumis sativus, were assessed as alternative foods for 7 molitor. [Results] The longevity, reproduction, and
life table parameters of 7. molitor adults raised on these different plants was quantified and compared. Although adults fed on
D. carota and C. sativus had the greatest longevity and longest oviposition period, their intrinsic (r,) and finite rate of increase
(A) were the lowest, and the doubling time of the population (f) was significantly longer than that of adults fed on other food
plants. The total fecundity of adults fed on R. sativus, S. tuberosum, B. chinensis, and D. carota was significantly higher than
that of those fed on other food plants, however, the daily fecundity of adults fed on D. carota was significantly lower than that
of those fed on the other food plants. There were no significant differences in the mean generation time (7), rm, ¢, and A of
adults fed on R. sativus, S. tuberosum, B. chinensis, and 1. aquatica; however, the net reproductive rate (R,) and fecundity of
those fed on /1. aquatica was significantly lower than those fed on the other food plants and the proportion of male offspring

was the highest among all six treatments. [Conclusion] Feeding 7. molitor on R. sativus, S. tuberosum, and B. chinensis can
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improve the reproductive capacity and population growth rate of this insect.
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Table 1 Oviposition, fecundity and longevity of Tenebrio molitor fed on different
vegetables at (25+1)°C, RH 70%+5% and dark conditions

Pre-oviposition ~ Oviposition  Post-oviposition Daily fecundity =~ Total fecundity

) ) ) Longevity (d)  oog-female™ day™) (cgg:female)
. 7.1+0.4a 35.2+2.2d 12.1£1.9a 54.3+1.8b 7.0£0.7 a 239.9429.8ab
R. sativus
6.3+0.5a 38.0+4.5¢cd 11.443.2a 55.7£2.1b 7.5+0.8 a 284.1+41.2ab
S. tuberosum
. ) 5.8+0.3ab 39.04+2.8cd 12.24+2.1a 57.0+£1.3b 8.3+0.7 a 323.3+38.6a
B. chinensis
. 5.84+0.2ab 44.5+1.8bc 5.2+0.9b 55.5+2.6b 5.0£0.4 b 220.0+19.3b
1. aquatica
5.1+0.3b 50.7+3.6ab 9.7+1.2a 65.5+3.9a 4.8+0.6 b 256.4+38.9ab
D. carota
. 5.1+0.3b 51.7+2.4a 11.5+1.4a 68.2+2.7a 44+04b 226.3+£23.6b
C. sativus
5.240.2b 24.0+1.2¢e 4.1+£1.1b 33.3+0.3c¢ 4.7+0.5b 109.7+10.3¢
Blank control
df 6, 87 6, 87 6, 87 6, 87 6, 87 6, 87
5.82 14.57 4.40 23.67 7.15 5.36
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Jackknife, LSD, P<0.05

Data followed by the same letters within a column indicate significantly different among the treatments (Jackknife, LSD,
P<0.05).
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Fig. 1 Proportion of population surviving and age-specific fecundity of Tenebrio molitor fed
on different kinds of vegetable at (25+1)°C, RH 70%+5% and dark conditions
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Table 2 Life table parameters of Tenebrio molitor fed on different kinds of
vegetable at (25+1) °C, 70%+5% RH and dark conditions
Ry T Tm t A
S . Net reproductive Mean generation Intrinsic rate of Doubling time for Finite rate of
ex ratio . . ; .
rate time (day) increase population (day) increase
R. sativus 1.85 156.27+£19.49ab  22.19+0.80c 0.227 8+0.007 8b  3.039 5+£0.104 6bc 1.255 7+0.009 8b
1.92  186.70+27.11a 24.1741.35bc  0.216 3£0.009 5b 3.198 0+0.142 1b  1.241 4+0.011 8b
S. tuberosum
. . 1.37 186.71+22.31a 23.09+0.87¢  0.226 6+0.004 9b 3.056 9+0.066 2bc 1.254 4+0.006 2b
B. chinensis
1. aquatica 1.18 118.59+10.43b 21.19+0.91c¢ 0.221 7+0.007 Ob  3.073 3+0.1252b  1.247 8+0.008 5b
D. carota 1.36 143.61+£21.17ab  26.43+0.98ab  0.188 2+0.005 8¢ 3.679 9+0.113 5a  1.206 9+0.007 Oc
C. sativus 1.43 130.43+13.04b 27.28+1.53a 0.178 2+0.009 6¢ 3.877 3+0.210 4a  1.195 3+0.011 5c
1.14 58.41+5.50¢ 15.78+0.56d  0.257 7+0.011 0a 2.684 3+0.116 9c  1.293 9+0.014 3a
Blank control
df - 6, 87 6, 87 6, 87 6, 87 6, 87
F - 6.79 14.72 10.92 9.79 10.81
P - <0.001 <0.001 <0.001 <0.001 <0.001

Jackknife, LSD, P<0.05

Data followed by the same letters within a column indicate no significantly different among the treatments (Jackknife, LSD,
P<0.05).
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