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Greenhouse Gas Emissions from Bio—bed Pig Raising Units with Different Bedding Materials

WEI Si—yu!, LI Jian—hui', LIU Shu-tong', GUO Hai-ning', MA Han', YIN Wei—qin!, WANG Xiao-zhi'*, FENG Ke'?

(1. College of Environmental Science and Engineering, Yangzhou University, Yangzhou 225127, China; 2.Jiangsu Collaborative Innovation
Center for Solid Organic Waste Resource Utilization, Nanjing 210095, China)

Abstract : Bio—bed pig—raising is a new pig—raising technique, and is drawing increasing interests. However, the impact of this new system
on greenhouse gas emissions is poorly understood. In this study, greenhouse gas(CO,, CH, and N,0) emissions were monitored in pig units
three bedding materials, including sawdust(S), sawdust + rice husk (SR) and sawdust + rice husk + straw (SRS), in Liuhe Bio—bed pig
farms, Nanjing. The physical and chemical properties of bedding materials( pH, moisture, ammonium and nitrate ) were also measured during
the experimental period. Results showed that CO, and N,O were the main greenhouse gases, both accounting for 99.3%~99.6% of the total
greenhouse gas emissions. The emissions of N,O mainly occurred during the last one month of the feeding period, accounting for 61%~68%
of the total N;O emission amount. The total CO, and N,O emissions during the experimental period were not significantly different (P>0.05),
while CH, emissions were significantly different( P<0.01) among three materials. The largest CH, emissions occurred in SRS treatment
(18.60 g-m™), followed by S treatment(8.10 g-m™) and SR treatment(7.57g-m™). Carbon dioxide equivalent emissions were higher in
SRS than in S and SR, while the carbon dioxide equivalent emissions were not significantly different (P<0.05) between S and SR. In addi-
tion, the carbon dioxide equivalent emissions per unit area were not significantly different in three beds during the experimental period (P>
0.05). The mechanisms of the differences in three greenhouse gas emissions in the three treatments were also discussed.

Keywords: bio—bed ; greenhouse gases; straw
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Table 1 Physico—chemical properties of bedding materials

f8hr EBKE% pH NH;-N/mg-kg”  NO;-N/mg-kg™
K  40.86£0.06  6.84+0.20 12.52+1.94 46.031.27
Fire  12.86£0.22  7.35+0.09 31.49+0.90 56.94+0.74
AP 15.32+0.19  5.70+0.03 3.68+0.70 126.52+5.72
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Figure 1 Changes of moisture content in beds with different

bedding materials
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Figure 2 Changes of pH in beds with different bedding materials
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bedding materials
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IRFEHE R R 2 SR HE 3 2438 4 CO, Fl N0 7
FOE R, B IAS FF Y & TR TR % AR CO, HECY &8
W TN IS IR FE A PR EORL 22 5K B3 (P>
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(0, #524 0.031 em®= L), R HEAK AT FEAK R}
CO, i, 38K CO, ZEHRHLIR P BEE %, T3
CO, HERCR I, FAh  FE—E R I, frK
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K AN, B 15 d I SRS # CO, Hiik ik, Bl
5 FRFEIT [R] A A, 5 B AT ML T A DR #E , f 6L
YIRS ShPE— e FEEE A2 24|, 53k SR A1 SRS
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Je B HERGE f PRSI, AR RS FTHENE T

R 2 FRLEMBESEHHEM CO, HEEE (g m™)

Table 2 Greenhouse gas emissions and carbon dioxide equivalent emissions in different bedding treatments(g+m™)

b L — _ Nodb COMERERE 44 CO. R it
2 JFETR CO, P HF AR, CO,
S 8.10Bb 202.54Bb 57.88Aa 17 249.23Aa 36 842.40Aa 54 294.16Aa
SR 7.57Bb 189.33Bb 52.79Aa 15 732.81Aa 38 263.87Aa 54 186.02Aa
SRS 18.60Aa 464.91Aa 60.28Aa 17 963.43Aa 45 582.91Aa 64 011.25Aa

TE: S AR 3 SR ARJE+FESE s SRS A +FETE+ R AT B . [RISIRYA IR NG PRI IR TE 1981 5%k B2 R B3
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