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WK FEZE 1L, pH AR 7.0, AR SR IR0 1.5 %
PIBENE R ) 3 i MRS ZEHENE 2085 1 15 BRANES, M
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UALE S

R B 20 A5 DS B K B e A X 2
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MR BE R LR AIGE , 4% 1%(V/m) 3R
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x1. TRERKKIR

Table 1. Experimental strains and their sources

Strains Source Strains Source

R-01 Chicken manure composting F-01 Pig manure composting
R-01’ Chicken manure composting F-01° Pig manure composting
R-02 Chicken manure composting F-02 Pig manure composting
R-03 Chicken manure composting F-03 Pig manure composting
R-04 Chicken manure composting F-04 Pig manure composting
R-06 Chicken manure composting F-05 Pig manure composting
R-07 Chicken manure composting F-06 Pig manure composting
R-08 Chicken manure composting F-07 Pig manure composting
R-09 Chicken manure composting F-07° Pig manure composting
R-10 Chicken manure composting F-09 Pig manure composting
R-11 Chicken manure composting F-10 Pig manure composting
R-12 Chicken manure composting F-11 Pig manure composting
R-13 Chicken manure composting F-12 Pig manure composting
R-14 Chicken manure composting

R-14’ Chicken manure composting

actamicro@im.ac.cn
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I 2 AR R T SE BE KT e Ak SR 3] 50% 194
i, S AN AR, XRDCE R R
AR FE R LE 9.23%L) b FE RIS BEK -5
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Fb, WSS HE NS AR S T R R B A0 R-07 .
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Table 2. Effects of inoculating individual bacterium from chicken manure compost samples on BSFL conversion
Strains Conversion rate of BSFL/% Incremental rate/%* Material reduction rate/% Incremental rate/%"
R-07 15.43+0.16¢g 27.21 21.50+0.72a 17.94
R-14° 14.40+0.54ef 18.71 19.68+1.16a 7.95
R-04 14.09+0.36de 16.16 19.48+2.42a 6.86
R-08 13.99+0.45de 15.33 19.78+0.80a 8.85
R-09 13.95+0.24de 15.00 20.13+0.72a 10.42
R-06 13.61+0.36¢cde 12.21 19.16+2.68a 5.10
R-12 13.27+0.09bcd 9.39 19.42+2.82a 6.53
R-10 13.25+0.15bcd 9.23 19.50£1.10a 6.97
R-01’ 12.84+0.33abc 5.85 18.10£2.83a -0.71
R-01 12.82+0.27abc 5.69 18.45+2.77a 1.21
R-13 12.80+0.17abc 5.52 18.21+1.23a -0.11
R-11 12.50+0.50ab 3.05 18.27+1.77a 0.22
R-03 12.46+0.26ab 2.72 18.43+£2.20a 1.09
R-02 12.30+0.33a 1.40 18.00+£0.43a —-1.26
R-14 12.21+0.12a 0.66 18.14£1.00a —-0.49
Control 12.13+0.17a 0 18.23+1.36a 0

Results are all indicated as means+SD. Means in the same row with different letters are significantly different (P=0.05). * Conversion
rate of BSFL compared with the control group. "Material reduction rate compared with the control group.
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3. RINFEZEMEACAE A P RO B AR X ERUX R BEK A 4 AL B 20

Table 3. Effects of inoculating individual bacterium from pig manure compost samples on BSFL conversion
Strains Conversion rate of BSFL/% Incremental rate/%* Material reduction rate/% Incremental rate/%"
F-01 14.26+0.15fg 17.62 19.44+2.38a 6.64
F-06 14.10+0.71fg 16.29 19.92+0.87a 9.27
F-07 13.95+0.18efg 15.05 19.52+1.28a 7.08
F-07° 13.85+0.15defg 14.22 19.50+1.53a 6.97
F-01 13.63+0.46¢defg 12.41 18.81£1.72a 3.18
F-03 13.33+0.25cdef 9.93 19.66+1.91a 7.84
F-05 13.12+0.42bcde 8.19 18.71+£3.29a 2.63
F-12 12.90+0.56abcd 6.37 18.25+1.91a 0.11
F-04 12.88+0.10abc 6.20 18.02+1.78a -1.15
F-02 12.70+0.12abc 4.71 17.84+2.40a -2.14
F-11 12.28+0.30ab 1.24 18.31+2.30a 0.44
F-09 12.21£0.09ab 0.66 17.78+2.77a -2.47
F-10 12.09+0.15a -0.33 17.94+2.18a -1.59
Control 12.13+0.17a 0 18.23+1.36a 0

Results are all indicated as means + SD. Means in the same row with different letters are significantly different (P=0.05). * Conversion

rate of BSFL compared with the control group. ®Material reduction rate compared with the control group.
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Table 4. The ratio of each compound microbial agent (V/V)

Groups Ratio

Group 1 R-07:R-09:F-03:F-06=1:1:1:1
Group 2 R-07:R-09:F-03:F-06=2:1:1:1
Group 3 R-07:R-09:F-03:F-06=4:1:1:1
Group 4 R-07:R-09:F-03:F-06=8:1:1:1
Group 5 R-07:R-09:F-03:F-06=1:2:1:1
Group 6 R-07:R-09:F-03:F-06=1:4:1:1
Group 7 R-07:R-09:F-03:F-06=1:8:1:1

x5 EMERETMNEXTHKIELGERNSIT

Table 5. Effects of inoculating compound microbial agent on BSFL converting chicken manure

Groups  Survival rate of Weight increment of Development/d®  Conversion rate of Material reduction
BSFL/% BSFL/g BSFL/% rate/%

Control ~ 83.50+6.81a 33.09+1.44a 13 8.83+0.61a 50.56+1.42a
Group 1  90.67+4.92ab 37.23+1.91abc 13 9.90+0.41abc 54.19+1.97ab
Group 2  91.66+3.79b 41.04+3.29bc 13 10.88+0.27bc 54.40+£1.31b
Group 3  92.06£2.31b 42.49+3.87¢ 13 11.52+1.36¢ 54.45+2.64b
Group 4  90.06+3.60ab 36.51+1.27abc 13 9.89+0.05abc 52.08+0.36ab
Group 5  86.78+3.97ab 33.53+3.99ab 13 9.12+0.64a 51.10+£2.22ab
Group 6  87.22+2.66ab 35.21+0.38abc 13 9.43+0.24ab 51.72+2.22ab
Group 7  88.78+4.09ab 35.59+2.56abc 13 9.51+0.38ab 52.07+0.80ab

Results are all indicated as means+SD. Means in the same row with different letters are significantly different (P=0.05). *6 day old

larva to 50% prepupal stage
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Chicken manure co-conversion by Hermetia illucens larvae with
non-associated microorganism

Xiaopeng Xiao, Peng Jin, Minmin Cai, Longyu Zheng, Wu Li, Ziniu Yu, Jibin Zhang™

State Key Laboratory of Agricultural Microbiology, National Engineering Research Center of Microbial Pesticides, College of
Life Science and Technology, Huazhong Agricultural University, Wuhan 430070, Hubei Province, China

Abstract: [Objective] Aimed at studying co-conversion of chicken manure by black soldier fly larvae (BSFL) with
non-associated microorganism, we evaluated the influence of larval non-associated microorganism on this
conversion. [Methods] Bacteria were determined by plating serial dilutions of chicken manure and pig manure
composting on LB agar plates. Each isolated strain was inoculated into sterile chicken manure and converted with
BSFL. The conversion effect and the influence to BSFL were evaluated. Bacteria that efficiently promoted the
conversion of chicken manure were selected and mixed in different proportions. Different bacteria mixtures were
inoculated into fresh chicken manure with BSFL to analyze the efficacy of the mixed inoculation on manure
conversion. [Results] Compared with the control, strain R-07, R-09, F-03 and F-06 significantly promoted the
growth of BSFL and degradation of chicken manure. Conversion rate of the group inoculated with these four strains
increased by 27.21%, 15.00%, 9.93% and 16.29%, respectively. Manure degradation rate increased by 17.94%,
10.42%, 7.84% and 9.27%, respectively. When the proportion of inoculated mixture was R-07:R-09:F-03:F-06=4:1:1:1,
the co-conversion efficacy was the best. Compared with the control, the survival rate of BSFL increased by 10.25%,
the BSFL weight increased by 28.41%, the conversion rate increased by 30.46%, and the manure degradation rate
increased by 7.69%. [Conclusion] Chicken manure co-conversion by BSFL and selected non-associated
microorganism could obviously enhance the efficacy of larval conversion. These results will help improve the
BSFL conversion system and develop new-type co-conversion of livestock and poultry manure more efficiently.

Keywords: black soldier fly larvae, non-associated microorganism, co-conversion, chicken manure
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