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Table 1 The comparison of the growth characteristics of black soldier fly in different culture medium

Higrdk BT (E /mg TEEE % 2 Hh/d PR/ 7% Ui 9 /d PR/ %
Culture medium Peak larval mass Survival rate Larval stage Pupal rate Pupal stage Eclosion rate
eI - -
- ) 119.0341.82b 84.38+1.18ab 29.04+0.43b 60.59+1.50b 14.704-0.16a 80.2043.65a
Holidic medium
SRR _ .
. 101.9944.62¢ 78.25+3.76b 43.844-0.32a 63.74+2.93b 14.6740.12a 81.4542.88a
Drosophila medium
BRI

198.864-6.27a 93.60£1.94a

Enriched medium

12.554-0.14¢

98.51£0.25a 14.194-0.16a 85.5544.74a

1 FIFIAS R b R R 28 Tukey's 25 HLECK 36 25 53 1. 35 (P<<0.05) . Note: Different letters in the same column indicate significant differ-

ences (P<0.05) as determined by Tukey’s multiple comparison test.

* 4415 375 Holidic medium
& WS 5E Drosophila medium

2 240 B I3 3 Enriched medium
=
=
£= 180}
K .
A X 2 120b b
gt °
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=
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it E)/d Time

The same as below.

- 4408 353 Holidic medium
& REEE SR Drosophila medium
100 = - 55 % 7535353 Enriched medium

4L/ % Eclosion rate

0
0 2 4 6 8 10 12 14 16 18 20
B E)/d Time

B BTG B EAREIR " (n=4) , AR FEERIR 4 Tukey's 2T LR 55 25 5 1 35 (P<<0.05) . F[A. Datas in the figure represent

“means =+ standard error” (n=4).Different letters on the bars indicate significant difference used by Tukey’s multiple comparisons (P<<0.05).

Bl 24EAfE RREFENEEREREPFEKICAERKBLZEAFPLEB
Fig.1 Growth curves (A) and eclosion rate(B) of black soldier fly in holidic medium,
Drosophila medium and enriched medium

22 &E4iEFEPHERIEEMY

2 A0, LIS FE AR SR 12 d 5, A R4l
1) 41 £ A B R (93.3941.03) mg, L A4
FHRE T 152.63% (P<<0.05) , i il FR &M 20 1k To A 4
BE8.69% , HAh AIR S EAA LR E 2R 161
PR > A7 T, Z R R (30.23£0.42) %6, LR A
TRZH AR 58.19 % (P<C0.05) , i il BRAM A4 LA
2 4 REAR 19.37 %6, Hofh UUR -5 0 AR 4HH Lh TG I
Z5. AR, AR A N (7.10+
0.10) % , B TC A 40 W 3 #2  396.33 %0 (P<<0.05) , 1
HMAEETRATEFH 25 4546 K, JER
VE Ry BRI, PR &)y oo e T i Ak a2 SR A
A= e AR 34 i 2 O T A U A R (P<<0.05) 5
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Fig.2 Effects of different nitrogen sources in holidic medium on the single larvae fresh mass(A),
feed reduction rate(B) and bioconversion rate(C)
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Fig.3 Effects of different carbon sources in holidic medium on the single larvae fresh mass(A), feed reduction
rate(B) ,bioconversion rate(C) and 100-headed insect protein yield(D)
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Fig.4 Effects of different ratio of carbon-to-nitrogen in holidic medium on the single larvae fresh mass(A),
feed reduction rate (B) and bioconversion rate(C)
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Fig.5 Effects of different ratio of larvae-to-dry feed in holidic medium on the single larvae fresh mass(A),
feed reduction rate(B) and bioconversion rate(C)
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Optimation of key nutritional factors for growth of black soldier fly
based on holidic medium

QIN Chaowei', SHAO Dan’,ZOU Chenhui', WEI Jiahui', SU Lei’, LONG Mengjun®,
ZHAO Shanshan*, DAT Menghong®, LI Qing", ZHANG Zhenyu'

1.College of Plant Science and Technology,Huazhong Agricultural University, Wuhan 430070, China;
2.College of Animal Science and Technology,College of Veterinary Medicine ,Huazhong Agricultural Uni-
versity, Wuhan 430070, China; 3.College of Life Science and Technology,Huazhong Agricultural Universi-
ty, Wuhan 430070, China;4.College of Chemistry, Huazhong Agricultural University, Wuhan 430070, China

Abstract Black soldier flies(Hermetia illucens 1..) were reared with a holidic medium to study the charac-
teristics of nutritional requirements and key nutrient factors for the black soldier fly. The growth and development
of black soldier flies were evaluated by controlling nitrogen sources, carbon sources, the ratio of carbon-to-nitro-
gen and ratio of larvae-to-dry feed. The results showed that the black soldier fly reared on the holidic medium had
better growth performance with the larval survival rate of (84.38 £ 1.18) % , the larval duration of (29.04+
0.43) d, the peak individual fresh mass of (119.0341.82) mg, the pupation rate of (60.594-1.50) % , the pupal
duration of (14.70£0.16) d, and the emergence rate of (80.20+£3.65) % . The performance of holidic medium
was better than that of Drosophila medium, although the enriched medium was superior in certain aspects. The re-
sults of comprehensively analyzing the fresh weight of individual larvae , the rate of feed reduction, and the biocon-
version rate of larvae showed that amino acids were the optimal nitrogen source, glucose and starch were the opti-
mal carbon sources, the most suitable ratio of carbon-to-nitrogen was 15, and the optimal ratio of larvae-to-dry
feed was 1:0.15.1t is indicated that the holidic medium developed in this article can enable black soldier flies to
complete its life cycle, achieving better growth performance under the conditions of using amino acids, glucose,
starch as the optimal carbon sources, with the suitable ratio of carbon-to-nitrogen of 15 and the optimal ratio of
larvae-to-dry feed of 1:0.15.

Keywords black soldier fly ( Hermetia illucens 1..) ; holidic medium; carbon source; nitrogen

source ; ratio of carbon-to-nitrogen ; ratio of larvae-to-dry feed
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