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Effects of microbial agents on NH; emission during pig manure composting. WANG Weiping', WANG Kaiy-
ing?, XUE Zhiyong', ZHU Fengxiang! (} Institute of Environment Resources and Soil Fertilizer , Zhejiang Agri-
cultural Academy of Sciences, Hangzhou 310021, China ; *Institute of Agricultural Bio-Environment Engi-
neering , Zhejiang University, Hangzhou 310029, China).-Chin.J. Appl . Ecol . ,2005,16(4):693~697.
This paper studied the effects of different mixed microbial agents on the NH; emission during pig manure-saw-
dust (9:1, fresh w/w) composting. The results showed that the NH; emission was mainly occurred at the high
temperature ( >50 T ) period during the early 15 days of composting. The addition of 3% mixed microbial a-
gents 1,2 and 3 had a definite inhibitory effect on the NH; emission, and the effect of 5% mixed microbial agent

1 was significant (P <0.05).
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Table 1 Initial conditions and compeosition of compesting materials

FH k¥ £N HUR BEL £ 4£p #HHA

Material Moisture Total N Organic C/N  Total K Total P Organic
content (%)  carbon (%) (%) matter

(%) (%) (%)

%

Pig manure 68.32 2.42 30.8 12.73  3.235 1.857 53.05

AE

Sawdust 15.5¢ 0.14 49.1 66.78 0.361 0.03 67.84
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Table 2 Experiment design

EERE Rt g
Compost No.  Test treatments
I B+ AE+ 1%E58EM 1
Pig manure + Sawdust + 1% Microorganism agent 1
I BE+ KRB+ 3%ESHEN 1

Pig manure + Sawdust + 3% Microorganism agent 1
il BEA+AB+5%EE5HM 1

Pig manure + Sawdust + 5% Microorganism agent 1
I\ BEALAB+3%E58M2

Pig manure + Sawdust + 3% Microorganism agent 2
v BR+AB+3%ES5HM3

Pig manure + Sawdust + 3% Microorganism agent 3

CK wE+ kB
Pig manure + Sawdust
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Fig.1 Changes of temperature by different rate of microorganism agent
during composting.

I. MR8 Compost 1; I . ERRAIE 2 8 Compost 2; 1. 3
478 38 Compost 3;: V. MR 4 B Compost 4; V. HERLHES
# Compost 5;CK : X | Control. Tl The same below.



4 EDFE . ARBEDEFCEBIERERDRELNEZW 695

3.2 AR pH ZEfL

RS RS pHEH %R 8.0~9.5 2 [H, H
BEABREREFSHHEES, FHERY K pH
BIBTE 9.0~9.5 Z A W 3.4 aJ 40, & HEAE b3
) pH fH7#E 20 d BB A K, 7 Z BERR IR B B pH
HEEMEH BT PR, RPHEMm S% MAEMEN 1
AEALEREY pH H B, TUAHR I 3% MR E B ER 1.2
35Xt pHEERTK.

65

60} v
£
L 55+
g i
CK
o §
E‘ 50
w3
2 45 v
§
40}
35 1 1 1 A1 1 1 ]
5 10 15 20 25 30 35

HEAEI [ Composting time (d)

B2 FRIXSHEMLEERREEL
Fig.2 Changes of temperature by microorganism agent during compos-
ting.
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Fig.3 Changes of pH by different rate of microorganism agent during
composting.
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Fig.4 Changes of pH by microorganism agent during composting.
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Fig.5 Changes of NH; by different rate of microorganism agent during
composting.
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Fig.6 Changes of NH; by different microorganism agent during com-

posting.
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Fig. 7 Changes of total N by different rate of microorganism agent during
composting .
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Fig.8 Changes of total N by microorganism agent during composting.
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Fig.9 Changes of germination index by different rate of microorganism
agent during composting.
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Fig. 10 Changes of germination index by different microorganism agent
during composting.

S HALEE ISIBREAFREBET 70% . &
1% HENHER 1 BB 20 d K FHEHEET
70%, X BEAEELEE 25 d KFREAE
70 % . 4B, 3 AE A #B [R] o 7 et 2 B 3 AR A 7 o
ESA ST —, LR EHRERERE L b4d™8
EEEE. BrovR e, 58508 J i s A4 4w w7 LU
T S AR B R B BE R, AR SRR B R FRF
FE3, B BH B b s B g Pt AR 18— 200

4 & &

p= =]

[
Lh

HRESES NH, #REEE KRB EREIAM
EIREAEREATHR 15 d), 5 o 7% 00 A4 1 A 4 o 3
GRS R NH, ERE —EWEI1ER,
MEERE MR FRTARHO TS MED S
71 HMBBREEF(P<0.05).

HEREPFEM3%MEMTSER 1.2 f13 7]
BRERERAN, FREED 15 d FHEEEREA,
HXTERRAT T 10 d. X F 2R PR 8
ALt R, TR IR B b, Sk R FhEE
ENSEL, AENBROEERAEREAERE
MAREREH . BEAESHL, XRBEARREE
EEA, FRTFHREELR D HEEE R,
HEE =0 18 B B AR W S B AR S ER s n, R LD



4

ET V45 A Rl 4 Y0 v 700 0 B X 38 2638 FE | I R R

697

LB RS o R = IR B B A D0 SR R, AR 3
TR AT R A R B B R R SR IR E A
REKE-EHAIERMET S RERET 1.2.3, 7
FEFEISEE R B, B W ERMBEYR
BB 1 BAREL.

200 3R B, B8 S E B P I AR Y o S A A

REBERH, BEARSFHEREEREFEEENHEY
AR REFME MR- RERE.

&5k

10

11

Garcia C, Hernandez T, Costa F, et al . 1992, Evaluation of the ma-
turity of municipal waste compost using simple chemical parame-
ters. Comm Soil Sci Plant Anal,23(13~14):1501~1512

Huang G-F(# E %), Zhong L-J{# Hi ), Zheng Z-T (3 fR4H),
et al. 2003. Physicochemical changes and maturity evaluation of
solid organic waste compost. Chin J Appl Ecol (AT ¥ 1),
14{5):813 ~818(in Chinese)

Hu S-Q (#3#§)), Zhou K-X (JAJF#), 1996. A research on elim-
ination of the bad smell pollution to eco-environment from poultry
dung. Eco-Agric Res((E35RILBFE), 4(2):35~37(in Chinese)
Juteau P, Larocque R, Rho D, et al. 1999, Analysis of the relative
abundance of different types of bacteria capable of toluene degrada-
tion in a compost biofilter. Appl Environ Microbiol ,52(6):863~
868

Kowalchuk GA, Naoumenko 78S, Derikx PJL, ¢t al. 1999. Molecu-
lar analysis of ammonia-oxidizing bacteria of the beta subdivision of
the class Proteobacteria in compost and composted materials. Appl
Enwviron Microbiol , 65(2):396~403

Libmond S, Savoie JM. 1993, Degradation of wheat straw by a mi-
crobial community-stimulation by a polysaccharidase complex. Appl
Environ Microbiol , 40(4) . 567~ 574

Liu T(X] ), Chen Z-L(BR&H), Zhou J-X (AR E). 2002.
Study of variation of microbes M in night soil aerobic compasting. J
Huazhong Univ Sci & Tech (Urban Sci Edition) (#-h#H X%
L4 - BT P AR, 19(2): 57 ~59(in Chinese)

Martins O, Dewes T.1992. Loss of nitrogenous compounds during
composting of animal wastes. Biores Technol ,42:103~111

Olesen JE, Sommer SG.1993. Modelling effects of wind speed and
surface cover on ammonia volatilization from stored pig slurry. At-
mos Environ, 2TA(16) :2567~ 2574

Pang J-H(HE & %), Cheng P-H(BFE), Yu Y-Y(REH),
1999, Effects of two microbiological formulations on the compost of
pig excrement. Agro-Environ Prot (R AR H), 17(2): 71~
73(in Chinese)

Rom HB, Dahl PJ, Bottcher, RW, et al.1997. Quantification of am-
monia balance in fattening pig units with totally slatted floors. Pro-
ceedings of the Fifth International Symposium. Bloomington, Min-

12

13

14

15

16

17

18

20

21

22

23

nesota, USA.. 29~31 May, 1997.71~77

Shi G-H($ X %), Sun Z-J(#MR ), Gao J-X (R H #). 2004.
Comprehensive assessment on sustainable development of livestock
production. Chin ] Appl Ecol (B Z&F ), 15(5):909~912
(in Chinese)

Tang J-W(IHILE) , Wu Y-F(RBK), Xue Z-Y(EEFH B ), etal .
2003. Study on evaluation index of maturity of livestock and poultry
solid wastes. Acta Agric Zhejiang (HTTLAR L ¥ 1), 15(5):293~
296(in Chinese)

Wang Y(E &), Wang W-L(EX ), Huo X-T(ERH).
2002. Study on composting treatment of livestock waste II . Decom-
position of composting materials and emission of ammunium. J

Henan Agric Univ(FI BRI K2 ), 36(3):36 ~39(in Chi-

nese)

Wu Y-B(REE), Wang Z-S(FEAE=), Liso X-D(EF 1F)et al.
2001.Study on the odor production and control of swine manure
composting. Tran CSAE (R TE¥4H]), 17(5):82~87(in Chi-
nese)

Wu Y-B(REE), Wang ZS(EHM=), Liso X-D(BHF 18), e
al.2003. Study on mature index of composting swine manure. J A-
gro-Environ Sci (L IFFHBE R ), 22(2) 189~ 193 (in Chi-
nese)

Wu Y-B(REE), Wang ZS(EHMZ), Liso XD(BHFH %), e
al. 1999, Advances in the research of swine manure composting.
Ecol Domestic Animal (R & %£35), 20(3~4):221~227(in Chi-
nese)

Shen G-X(HAR ), Yuan DW (R K4), Lin X-F(BEEF), &
al . 1999. Applcation of Hsp inoculum during composting of live-
stock manure. ] Agro-Environ Sci (AL FREIR ), 18(2):62~
64

Xi B-DUEAL ), Liv H-L(XOM3E), Huang G-H(EE ), et al.
2003. Study on inoculation technology of complex microbial com-
munity for composting enhancement. Environ Poll Prot (FR¥i5 3k
5Bh34), 25(5):262~264(in Chinese)

Yang H(#5 L), Li D-T(EHEH), Zhu ZY(REE). 1999.
Strain selection and technology of thermophilic fermentation on sol-
id pig manure. Shanghai Environ Sci ( L FRH# ), 18(4):
170~ 172(in Chinese)

Zhang R, Day DL, Christianson LL. 1994, A computer model for
predicting ammonia release rates from swine manure pits. J Agric
Eng Res,58:223~229

Zheo J-Y(#AIXF), Yao Z(Bk ). 1995. Study on odor control
during chicken manure compost by microbial preparation EM. Ru-
ral Eco-Environ { AT £ ), 11(4):54~56(in Chinese)
Zucooni F, Forte M, Monac A, et al.1981. Biological evaluation of
compost maturity. Biocycle, 22:27~29

feEEST ETF, B.1963 F4, 8L, BHRR.ETEN
HRUVHEDHRERNARE, KRR X 10 ZH. E-mail:
weipingw119@sohu. com




