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The effect of different rearing density of Hermetia illucens on its

development and conversion rate of fresh cow manure

71 Xiao' > HE Pei-Cheng’ LIU Long' YANG Xian-Qing® DUAN Yan-Tao® NI Xi-Yun’ WANG
Dun'"  SHAN Lin-Qian’ ZHANG Shun-Ren’ (1. Institute of Entomology Northwest A & F University
Yangling 712100 Shaanxi Province China; 2. Dali Academy of Agricultural Sciences Dali 671005
Yunnan Province China)

Abstract: Concerning the cow manure pollution in cattle industry the rearing density of black soldier fly
( BSF)  Hermetia tllucens was studied to convert the fresh cow manure. The four-day-old larvae of BSF
were used as feeding assay insects. Totally three densities: 3 500 8 750 and 17 500 larvae per 20. 0 kg
fresh cow manure of BSF larvae were fed with the fresh cow manure under the same condition. After 20
days of feeding with 1. 0 kg fresh cow manure per treatment the 100darval weight crude protein crude
fat and cow manure conversion rate were analyzed and a suitable feeding density for larvae of BSF was
explored. The results showed that there were significant differences among the three treatments in the
weight of 100-darval weight crude protein and crude fat. There was a significant negative correlation

between the weight of 100 worms and the density of crude fat in the experimental group at the level of
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0.01 however

conclusion the best rearing density of four-day-eld BSF larvae was 8 750 larvae /20. 0 kg fresh cow manure

in this study.

the highest conversion rate of the three treatments was a density of 8 750 larvae. In
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Table 1 Bioassay design
4
() (ke)
Treatment No. Density of Feeding amount of
four-day-old larvae cow manure daily
Al 3 500 1
A2 3 500 1
A3 3 500 1
B1 8 750 1
B2 8 750 1
B3 8 750 1
Cl 17 500 1
C2 17 500 1
Cc3 17 500 1
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Table 2 Analysis of 100 — larvae weight of Hermetia illucens under different rearing densities

(g) 95% Confidence interval at 95%
Treatment Average SE Lower Upper
A 12.767 ™ 0.318 11. 399 14. 135
B 10. 467 * 0.176 9.708 11.226
C 7.833 % 0.291 6.583 9. 084
© A.B. C 3500 / kg, 8750 / kg. 17500 / kg (4 /20.0 kg ) -
(P>0.05) (P<0.05) (P<0.01);

o Note: A B C mean the rearing densities were 3 500 larvae / kg 8 750 larvae / kg and 17 500 larvae / kg ( 4-day-old larvae/
20. 0 kg cow manure) . The same letter means no significant difference; the different lowercase letters mean significant differences at

0. 05 and the different uppercase letters mean significant differences at 0. 01. The same meaning was indicated in the following tables.

2.1.2 (10.37 g) 3 .
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Table 3 Analysis of crude protein and crude fat of Hermetia illucens under different rearing densities

(%) 95% Confidence interval at 95%
Component Treatment Average SE Lower Upper
A 54. 867 0. 470 52. 844 56. 890
B 47.300 ™ 0.208 46. 404 48. 196
Crude protein
C 51.400 ™ 0. 700 48.388 54.412
A 22.867 * 0. 186 22. 068 23. 665
B 18.200 ™ 0.252 17. 117 19.283
Crude fat
C 10.367 ™ 0. 067 10. 080 10. 654
2.2 o 4 20
B (48.66%) C (42.33%)
A (35.11%) o B
4
Table 4 The conversion rate of cow manure by Hermetia illucens

(kg) (%) (%)

Treatment Residual feed Water content of residual feed Conversion rate

A 8.932 +0.24 72.172 £0.73 35.107 £0. 56

B 6.901 +0. 62 71.939 +1. 88 48.663 +1. 87

C 8.024 +0. 13 73.104 £0. 26 42.326 £1. 11

81.3% 20.0 kgo Note: The water content of fresh manure was calculated by a

ratio of 81. 3% as pre-ested value and the total cow manure for feeding was 20. 0 kg.
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