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Abstract ; [ Objectives ] The purpose of this study was to explore the effects of the addition of black soldier fly on the nutrient and
maturity of materials and gas emissions changes of materials during the transformation of chicken manure, providing scientific basis
for promoting the biological composting of chicken manure by the black soldier fly. [ Methods] Two treatments were set up in this
experiment ,one treatment was fresh chicken manure added with black water fly larvae ( BSF treatment) and the other treatment was
without black water fly larvae ( control) , comparing the changes of physical and chemical properties, greenhouse gas and ammonia
emissions between these two treatments. [ Results ] Feed insect ratio of chicken manure treated with black solider fly was 6.70,and
the biotransformation rate was 38.3% , the fresh weight reduction rate of the material was 66.0% ,but the fresh weight reduction rate of
the control group material was only 47.6%. In the experiment with a period of 12 days, the accumulated CO, emission of the BSF
treatment group was lower than that of the control group in the first 6 days,then the accumulated CO, emission was higher than that
of the control group, but CH, emission was far lower than that of the control group. In addition, no obvious N,O emission was
observed in both BSF treatment group and control group, and the non-CO, global warming potential of BSF treatment group was
significantly lower than that of the control group,which was only 7.09% of that produced in control group. Meanwhile,its cumulative
emission of ammonia was higher than that of the control group. [ Conclusions]The black soldier fly could directly reduce the amount
of high-moisture material chicken manure and transform it into economically valuable insect body and vermiculite sand, and its
emission potential of greenhouse gas was significantly lower than that of the control group. So,biocomposting of chicken manure by
the black soldier fly was a low carbon, high efficiency and high value livestock and poultry manure treatment mode.
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Table 1 Changes in physical and chemical properties of materials

Gok#/%  pHE BHlk AR, BEEGE/ JsYiises Vg Jstiilc e ivd Ry K2
Ykt Moisture ot (g-kg™) (g-kg™) (g-kg™") (g-kg™) % %
Component content value Total organic ~ Total nutrient Total phosphorous Total potassium —Germination
) carbon content content content content index of seed
T B X 2
Initial f?e!:i%iﬁhjkgn manure 76.4+0.3" 6.40+0.01" 3174 39.3+0.4* 5.50+0.10" 9.62+0.05°¢ 8.23+0.5°¢
SRR - Ah BEZH T AR
. KL E.EIJT%*’L 56.4+1.6° 7.92+0.06" 287+6° 13.7+0.5°¢ 7.01+£0.30* 13.1+0.14* 61.2+1.1°
Residues manure in BSFL treatment
o BT A
TRARIR 80.2+0.5" 6.41x0.04" 305+3" 20.3x0.2" 6.98+0.11° 11.4x0.13" 20.1x0.5"

Residues manure in control check

TE  ARV/NE FRERIRE 0.05 /K22 57 B3,

Note ; Lowercase letters indicate significant difference at 0.05 level.

fiie ENEA I HTEE I (3R 2) o, /K A B 2H R A &) O 18 20 BE LU 9 R 12.1% , ZE T80 ) b v i)
LU 54.9% , 45155 LR 32.9% ;A 19.5% 54645 2 4 drp 5% B A b vb L 58 30.6% , 438 2K L 3] 3k 5
49.7% , AU ER K - ) X B 2 B A T A3 40 TR EL B R 42.3% , 0K LB R 57.7%  RAE T A EL Bl
22.9% I BN 77.1% , B2, BEIK A 4 M AR A PRS2 B R R0 08 2 24 (8 25 /IN T4 in B K s 4 A
X HEAH
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Table 2 Carbon and nitrogen cycle analysis of materials %
s HOK AR FRZ Black soldier fly( BSF) treatment group X} HEZH Control group
[ZR 2]
Index 4y e Ll Hb e L K LAl A L K Ll
Proportion of larvae Proportion of vermin sand Proportion of loss Proportion of residues ~ Proportion of loss
C 12.1+0.5 54.9+0.7 32.9+0.4 42.3+0.8 57.7+0.8*
N 19.5+0.4 30.6+0.7 49.7+0.4" 22.9+0.6 77.1x0.5°
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Fig.2 Comparative analysis of greenhouse gas emissions between BSF treatment group and control group
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Fig. 4 Comparative analysis of ammonia emission flux between BSF treatment group and control group
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