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Abstract This thesis mainly studied the microbial agents and the optimum control parameters for pig manure composting. BN1 was a micro—
organisms agent with mixed microbes DZ1, DZ2, GX3 and DX2 which were selected by author from piggery wastes in Beijing areas, as well as
Coriolus versicolor Quel. and Penicilium chrysogenum Thom. Based on the determination of the cellulase activity of all the microbes which
proved to be high, the orthogonal composting test was carried out in simulated fermentation tanks to study the effects of different parameters
such as ratio of auxiliary material, aeration rate, initial water content and microbial agents on pig manure composting to optimize the composting
process. Straw was chosen as auxiliary material with the addition ratio of 5%, 7.5% and 10%. The aeration rates were ranked to 10 min, 20 min
and 30 min. Meanwhile, the initial water contents were 40%, 50% and 60%. Microbial agents were EM and BN1, with non—microbial inoculation
as blank control. According to the synthetically analysis of composting effects by weighted mark method involved with the changes of tempera—
ture during composting, total nutrient content, C/N and sensory analysis, the optimum condition of pig manure composting were obtained as fol—
lows rate of straw addition was 5%, air—flow was 102 m*+d™ per cubic meter, water content of compost materials was 60%, and microbe was
BNI.

Keywords pig manure composting; microbial agents; control parameters; orthogonal design

2009-08-02 N N
" 20050505 « N N o 1 000
" DO7060500080001 50 t 100 20t 1000
PHR201007140 4 t 10 OOO 2 t[]]
‘“ o
” 2008360060462
1984— o N

. E-mail JZLD8313752@tom.com
E-mail liukefeng006@163.com °



29 3 587
11110101
N N “BN1” o
1.3
M, 1.3.1
[3]
2 o
o “BN1” EM,
C/N . N N
LI °
L,
4 1
° Table 1 Parameters of the raw composting materials
1 1% 1% 1%
47.1 0.9 18 20
1.1 7.6 0.3 18.3 61
“ 7 21 1.3.2
1 1 mx0.4
DzZ1  DZ2 GX3  DX2 mx0.8 m 5 mm
“ 5em  PVC
v Coriolus versicolor Quel. 3x3 o 27
Co. Penicilium chrysogenum o
Thom P.c.
L m 0.4 m
: a
250 mL 50 mL DZ1.
D72 .GX3.DX2.P.c..C.v. _
| A\
10 g S5¢g lg 05¢g
0.5¢ 05g 0.01 ¢ BN
1000 mL pH7.2~74 = — = — — - AN
30¢g 50¢ 50¢
1 000 mL. pH7.0~7.2, 28 °C 1200r-h™ &77//////// £ //
o 24h  0.5mL 3 5- 7, 77
e 4777// /////// Y,
1.2 1
6 Figure 1 Design for simulated fermentation tank
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Table 3 Evaluation standards for composting effect
133 3 1 50 C 0 2
N N N 4 303
[6] 4 1 2
3 2 4 C/N 3 0.3 o
° 1
2 3 0 2 1 3
2 4
Table 2 Design for orthogonal test 3
/ / /
% min-d % 1 0.1
1 5 10 40 CK
2 5 20 50 BN1 72h P.c.
3 5 30 60 EM Cv. N
4 7.5 10 50 EM 18 Pec.
5 7.5 20 60 CK ) DZ1.DZ2.
0 73 30 40 BN GX3.DX2 Pc. Cu.
7 10 10 60 BN1 72 h
8 10 20 40 EM
9 10 30 50 CK F.
c. Cu. o DZ1.D7Z2.GX3
1.3.4 DX2
N DZ1.D72 .GX3.DX2.Pc. Cuw. 1:
EM 1:1:1:1:1 “BN1”
“BN1” 0.5% VIM o o
: 4 mg+G-mL™+30 min™
3 . Table 4 Measurement of cellulase activities in different
30cem L5 em microorganisms mg*G+mL™"-30 min™'
° /h
14 00—15 00 2 48 ) 9% 120
5d Dz1 0.503 0.271 36.2 1.98 2.33
. D72 1.86 0.489 27.6 3.15 1.33
40~ GX3 2.32 0.264 31.8 2.11 2.56
50 em . DX2 1.88 0.358 323 2.77 1.56
P.c. 0.862 0.587 26.3 1.39 1.92
A C.v. 1.46 0.236 29.7 2.38 1.88
( s
1.3.5 2.2
2.2.1
3, GB 7959—1987
50~55 °C 5~7d
2 o 7
2.1
4
“ v Pc. Cuw. 2 3 6d 7d
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Figure 2 Changes of temperature during composting
50 °C 8.7 3 8.2
2 3 573°C 575%C 5. 4. 7. 9. 6. 8
14d 9d 1 o
55C 4. 5 8
6 o 1. 8 8 >
9 50C 5. > >
5
Table 5 Changes of temperature during composting
50C id 50 /d IC °
1 — 0 48.1 60%>50%>40%
2 6 14 57.3 5%>7.5%>10% BN1>EM>
3 7 9 575 20 min 10 min 30 min,
4 15 242 535 9.
5 11 24143 525
6 24 1+1 50.8 ON o
7 17 3 52.7 > °
8 — 488 5%
9 — 475 C/N 21, i
“50 °C 50 C 20 o
4, 5 6 .
2.2.2 N
6, 4%
o 2 9
4.8% 3 4311%. = . .
C/N C/N 20 °
1 C/N 19.5 4 C/N
15.5, ©
2.2.3 3
3
1 DZ1.D72.GX3  DX2
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Table 6 Nutrient contents of composted pig manure
/g-ke' lg-kg lg-kg lg-kg lg+kg C/N
1 393.56 20.18 8.41 17.93 46.52 19.5
2 390.21 21.28 10.43 17.07 48.78 18.3
3 327.44 18.05 8.98 16.08 43.11 18.1
4 290.92 20.01 10.15 15.95 46.11 15.5
5 294.44 17.89 8.25 19.15 45.29 16.5
6 316.31 16.65 8.86 17.98 43.49 19.0
7 368.15 19.91 9.00 15.91 44.82 18.5
8 356.84 18.42 10.88 17.95 47.25 194
9 365.70 19.35 9.68 18.98 48.01 18.9
7
Table 7 Scores for fermentation
1 2 3 4 5 6 7 8 9
0 3 3 2 2 1 2 0 0
C/N 0.3 1.8 2.1 2.7 24 0.9 1.5 0.6 1.2
0.6 0.9 0.1 0.5 0.4 0.2 0.3 0.7 0.8
1 3 3 2 3 1 3 1 2
1.9 8.7 8.2 7.2 7.8 3.1 6.8 2.3 4.0
3 « ”
Table 8 Result of the orthogonal test
/min
1 5% 10 40% CK 1.9 72h.
2 5% 20 50% BN1 8.7 2 BN1 DZ1 .
3 5% 30 60% EM 8.2 DZ2.GX3 DX2
4 7.5% 10 50% EM 7.2
5 7.5% 20 60% CK 7.8 EM
6 7.5% 30 40% BN1 3.1
7 10% 10 60% BN1 6.8 o
8 10% 20 40% EM 2.3 BN1
9 10% 30 50% CK 4.0 « ” R
1 6.267 5.300 2.433 4.567 3
2 6.033 6.267 7.300 6.200
3 4.367 5.100 7.600 5.900
1.900 1.167 5.167 1.633 ©
5% C/N 21
102 m*-d™ 60% BNI1,
9
Table 9 The optimum control parameters for
p1g manure composting 1 ’ IN].
, 2008.
5% 20 min 60% BN1 YU Shu-ping, WANG You-zhong. The problem of manure’s harmless
5% C/N 21 dipose[N]. Technical Advisor for Animal Husbandry, 2008.
1.63 m*+min” 0.32m’ 2] [M].

102 m*-d™,, ,2004.
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