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ABSTRACT : This study was conducted to investigate the distribution pattern, ecological characteristics
and life cycle of the Black Soldier Fly (Hermetia illucens, BSF). The BSF was widely distributed throughout
Korea. The insect was mainly found in the vicinity of and in cattle sheds, manure sheds, living waste
dump grounds, and food waste dump grounds. Developmental characteristics of the BSF are as follows:
the egg was long oval shaped of 887 um in the major axis and 190 um in the minor axis; it weighed
24 ng. Female oviposited ca. 1,000 eggs on average; eggs hatched in 81 hours under laboratory condition
(27°C, 60% R.H.). The duration of the larval stage was approximately 15~20 days. The size of the
last instar larvae was 21 mm. The cuticle of the pupae gradually acquired red-brown color and the size
of them was 19 mm. The pupal stage was shorter for females (16 days) than males (15 days). Adults
were sized about 13~20 mm long and black-colored. The life span of adult insects was 5~8 days for
the first generation (June~July), 7~10 days for the second generation (Aug.~Sept.), and 13~18 days for
the third generation (Sept.~Oct.). Mating started on the next day of emergence and actively occurred
at the third day after emergence. Mating mostly occurred between 10:00 and 16:00 during which light
intensity is highest. Egg-laying started on the third day and was most frequent from the fourth to the
sixth day after emergence. Similar to mating time, females oviposited mostly between 10:00 and 16:00.

KEY WORDS : Black Soldier Fly (BSF), Hermetia illucens, Life cycle, Mating, Egg-laying
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Fig. 1. Various rearing cages of Hermetia illucens. A: a cage
for oviposition and mating, B: oviposition medium, C: cages for
rearing larvae, D: a device for adult emergence.
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Fig. 2. Distribution of H. illucens. in Korea (1): Jeju, (2): Gurae,
(3): Buyeo, (4): Yangyang, (5): Bongwha, (6): Youngchon, (7):
Suwon.

Fig. 3. Micro-habitats of H. illucens. A: manure, B: life waste ground, C: food waste ground.
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Fig. 4. Seasonal variation in occurrence of H. illucens. in the field under simulated outdoor condition(2007).

Fig. 5. The life cycle of H. illucens. A: egg masses, B: larvae,
C: pupae, D: adult.

Fig. 6. External morphology of the egg mass of H. illucens.
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Table 1. Size of the egg, number of eggs laid, weight, hatchability and incubation period of the BSF, H. illucens.

No. of egg laid per Egg size (um) Weight Hatchability Incubation period
female Major axis Minor axis (ug) (%) (hrs)
1001247 886.9+£19.7 190.1+9.7 24.0+£1.6 99.6+0.3 81.3+12.5

Mean+S.D.; Incubation condition : 27°C, 60% R.H.
1600 250 |
1400 —¢— Female - % - Male
B 1200 %200 |
S 1000 3150
>
2 800 2
S 600 -5 100
‘23 400 <23 50
200
O L L O L L L L L L
10 12 14 16 18 20 22 24 26 28 30 32 10 11 12 13 14 15 16 17 18 19 20
Larval period (days) Duration of pupa (days)

Fig. 7. Duration of the larval stage under laboratory condition
(27C, 60% R.H.).
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Fig. 8. Duration of the pupal stage of both sexes (27°C, 60%
R.H.).
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Fig. 9. Duration of the adult stage at each generation under
simulated outdoor condition. A: 1st generation (June~July), B:
2nd generation (Aug.~Sept.), C: 3rd generation (Sept.~Oct.)
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Fig. 10. Mating rate after emergence by day. 1G: 1st generation,
2G: 2nd generation, 3G: 3rd generation.
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Fig. 11. Hourly recording of mating rates with different gen-
erations of H. illucens. 1G: 1st generation, 2G: 2nd generation,
3G: 3rd generation.
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Fig. 12. Oviposition rate after emergence by day. 1G: Ist gen-
eration; 2G: 2nd generation; 3G: 3rd generation. Condition of
incubation: natural, glasshouse.
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Fig. 13. Hourly recording of oviposition rates with different
generations of H. illucens. 1G: 1st generation; 2G: 2nd gen-
eration; 3G: 3rd generation.
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