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Establishment of Optimal Rearing Conditions for the
Production of 7enebrio molitor Larvae

Sihyeon Kim", Jong Cheol Kim", Se Jin Lee and Jae Su Kim*
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ABSTRACT: Tenebrio molitor larvae contain large amounts of proteins, lipids and other functional materials, enabling this insect to be
used as an edible food source in animal feeds and for industrialization. Although many efforts have been made to set up mass rearing
systems, few studies have been conducted to establish optimal rearing conditions for the production of high quality 7. molitor larvae.
Herein we investigated 1) the effects of additional diets on the survival and fecundity of the insect, 2) the relationship between oviposition
period and the uniformity of larval size, 3) the effects of rearing density and temperature on insect development, and 4) the storage
stability of eggs and pupae at low temperatures given possible temporary production discontinuation. The addition of carrot and
zucchini to the traditional wheat bran diet significantly increased the survival and fecundity rate of adult T molitor. Of the three different
oviposition sampling periods (3, 7, and 14 days) used to investigate the uniformity of the hatched larvae in each treatment, the period
of 3 and 7 days provided higher uniformity than the 14 days oviposition period. Larval development was faster at 30°C than at 20, 25,
and 35°C. Interestingly, oviposition rates were highest at 20°C but showed much slower larval development and lower uniformity at 3
0°C. Regarding the effect of larval rearing densities (1, 10, 20, 30, 40, and 50 larvae per 90 mm diam. dish), larval weight was significantly
reduced at higher rearing densities, but larval longevity and length were not influenced by rearing density. The 30 larvae/dish is
suggested to be a reasonable density to be applied to mass production systems. When kept at 4C, T. molitor eggs showed a significant
reduction in hatching rate; however, when stored under the same conditions, pupae emergence rates remained high until 10 weeks,
suggesting that storage at low temperatures is more suitable for the pupal stage than the egg stage. Our findings suggest that an increase
in T. molitor adult survival and fecundity rates and a uniformity of hatched larval development can be achieved with the following
recommendations: a combination diet (including wheat bran), a 7-day oviposition period; a larvae-rearing temperature of 30°C, a rearing
density of 30 larvae/dish, and the storage of pupal stages at low temperatures in the case of rearing discontinuation. This study serves
as a strong foundation for the successful mass production of high quality 7. molitor larvae.
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Fig. 1. The effect of diet and supplementation of various agricultural by-products on 7enebrio molitor; (a) larvae survival rate and (b)

number of eggs laid. *SE = standard error.
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Fig. 3. The effect of rearing densities (larvae per 90 mm diam. dish ) on 7enebrio molitorlarvae; (a) survival rate, (b) average larval length,

and (c) average larval weight. *SE = standard error.
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