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Effects of biochar on nitrogen transformation and greenhouse gas emissions during swine manure composting
FU Xiang—feng, LIU Qi—qi, LI Lian—qing", PAN Gen—xing, ZHENG Jin-wei, ZHANG Xu-hui, CHENG Kun

(Institute of Resource, Ecosystem and Environment of Agriculture, Nanjing Agricultural University, Nanjing 210095, China )
Abstract : Nitrogen loss and greenhouse gas emissions are the main problems resulting from the composting of livestock manure. To address
this issue, a composting experiment with biochar additions of 0% (B0), 5%(B1), 10%(B2), and 15%(B3) was conducted, and ammonium
and nitrate concentrations, ammonia volatilization, and greenhouse gas emissions were monitored to investigate the effects of biochar on nitro—
gen loss and greenhouse gas emissions during the composting of pig manure and straw. The results showed that the addition of biochar could
increase the composting temperature, and the thermophilic stage arrived 3 to 5 days in advance of that of the control. NHi content under the
B0, B1, B2, and B3 treatments was higher by 6.6%, 41.8%, 51.9%, and 48.6% than the initial value, respectively. In addition, the ammonia
volatilization was lower by 23.1%, 68.6%, and 78.4% under B1, B2, and B3 treatments than that of the control, respectively. Biochar addi—
tion could decrease methane and nitrous oxide emissions by 16.3%~23.5% and 50.2%~70.7%, respectively, while CO, emissions were sig—
nificantly decreased by 20.9% under the B2 treatment from that in the control. In summary, the composting period was shortened and the ni—
trogen loss and greenhouse gas emissions were reduced when applying biochar for manure composting.
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Table 1 The basic properties of compost material

g TN/g-kg™ FHHlx/g kg C/N TIKEI% pH(H;0) EC/mS-cm™ SRS em’-g LR m®- ¢!
b 283 3832 13.6 74 7.5 12 — —
G 12.6 4375 34.8 21 — — — —

HE W) e 112 591.1 527 36 10.0 3.9 0.041 18.29
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Figure 1 Changes in temperature during swine manure composting process
F 2 HERREMER
Table 2 Physical and chemical characters of the compost
Ab PR pH EC/mS-cm™ DOC/g-kg™ TC/% TN/%
U BO 7.560.31b 5.22+1.02a 11.23£0.87a 37.96+0.79b 1.69+0.05a
Bl 8.03+0.35ab 5.79+1.43a 8.61+0.38b 37.70+1.01b 1.51+0.59a
B2 8.17+0.08a 5.81+£0.93a 5.75+0.82¢ 37.34+0.4b 1.41+0.06a
B3 8.33+0.20a 5.83x1.70a 5.39+0.01c¢ 40.35+2.01a 1.35+0.26a
WAE BO 8.49+0.12b 2.71£0.07a 5.49+0.47a 36.96+2.21a 1.46+0.32a
Bl 8.49+0.09b 2.63+0.06a 4.23+0.19b 37.14£0.41a 1.32+0.26a
B2 8.84+0.16a 2.66+0.33a 3.77+0.33b 37.87+0.69a 1.28+0.15a
B3 8.86+0.14a 2.79+0.22a 4.56+0.63b 37.87+0.65a 1.17+0.11a

T« AN [ A2k B ) — AR ) = B R b B ) 22 S R A B 3 K- (P>0.05) . R

Note: Values with the same letter means no significant difference among different treatments(P>0.05 ). The same below.
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Figure 2 Changes in ammonium nitrogen content and nitrogen content during swine manure composting process
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Figure 3 Changes in ammonia volatilization rate during swine manure composting process
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Table 3 Total emission of NH; in different swine manure composting
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Figure 4 Changes in emission rate of nitrous oxide, methane, carbon dioxide during swine manure composting process
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Table 4 Total emission of CO,, CHy and N,O in different swine manure composting treatment
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