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Study on the embryogenesis of black soldier fly ( Hermetia illucens L. )

and its application in production
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Abstract: As a resource insect that has received much attention in recent years black soldier fly has
become a hot topic in its basic theoretical research. This study was conducted to evaluate the
embryogenesis of black soldier fly ( Hermetia illucens 1.) . The hatching process development time and
morphology of the black soldier fly eggs were recorded by a microscope. Results indicated that the
embryogenesis of black soldier fly eggs experienced 51 h at 32°C. The embryogenesis including 6 typical
phases: Cleavage stage blastoderm embryo formation stage primitive intestinal formation stage embryo
body segmentation stage integument formation stage and organ formation stage. The characterization and
development time of the 15 embryonic development stages were recoreded forming a set of microscopic

inspection techniques for eggs production. The microscopic examination technique can initially determine
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the development stage and mortality of the eggs

Moreover

results can provide guidance for the study of storage conditions of eggs

theoretical basis for the large—scale stable cultivation of black soldier fly eggs.
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Table 1 The embryonic development sequence of black soldier fly
Time ( h: min) Developmental stage Characteristics Plate
00:30 Fertilized egg
02:00 Cleavage A
04:00 Placentation B
06:30 Germ band formation C
08:30-15:30 Blastokinesis D-G
11:30 Early gastrula F
15:30 Gastrula formation G
16:30 —28:30 Embryo segmentation ’ ’ H-1
30:30 -35:00 Dorsal closure o I
35:00 Nervous system formation J
37:30 Head development completed K
40:30 Circulation system formation 3h L
44:30 Obvious main airway observed M-N
48:00 Larva (0]
51:00 Incubation P
C) . 5 h . .
( D)o
8.5h N N °
“ o ( E) 2.1.4 (  HI
o 16.5 h N
2.1.3 (  F © .
11.5 h o
2 h 2.1.5 (  117J K

30 h
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Table 2 The microscopic examination data of black soldier fly

(%) (%)
Month Developmental stage Developmental uniformity Death egg rate Egg hatching rate
1 January B-D More neat 8.62+2.11 85.97 £3.33
2 February -D More neat 9.38 £3.14 82.35+4.42
3 March C-D Neat 6.45 £3.36 87.48 £5.88
4 April D-E Neat 5.02+£2.32 88.55 £3.61
5  May D-E Neat 3.14 £0.99 92.62 +1.47
6  June D-E More neat 3.03 £0.82 93.14 +1. 16
7 July E-F More neat 2.56 £0.70 93.85 +£0.99
7  August E-F More neat 2.67 £0.62 93.89 +1.01
9  September E-G Neat 2.3+0.76 93.21 £1.29
10 October E-F Neat 3.19 +£0.96 92.89 +1.25
11 November D-E Neat 4.52 +2.08 90.41 +£3.49
12 December D-E Neat 5.07 £1.46 89.04 +£2.44
( 1990; 1998;
3 2011) .
( Tomberlin et al. o
2002; 2008; 2016) .

37.5 h N
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