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Effects of pig manure and biogas slurry application on CH, and
N,O emissions and their greenhouse effects on paddy field

SUN Guo-feng, ZHENG Jian-chu, CHEN Liu-gen, HE Jia-jun. ZHANG Yue-fang
(Institute of Agricultural Resources and Environments/Circular Agriculture Research Center,

Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract In order to treat waste superovulation by the large-scale cultivation in Jiangsu Province, which may cause
serious environmental pollution and a massive waste of nutrient resource, emissions of CH, and N, O from the paddy
fields were measured in situ by using the method of static chambers and gas chromatographic techniques, and the
greenhouse effect of CH, and N, O was assessed by using global warming potential (GWP) . The field experiment results
clearly demonstrated that the GWP and GWP per unit yield were significantly increased by 385.5% and 422.4% under
pig manure (100% PM) treatment, and by 218.2% and 228. 4% under half pig manure and half chemical fertilizer
(50% PM) treatment compared to chemical fertilizer (NPK) treatment, respectively. This can be explained that the
value of CH, emission from 100% PM and 50% PM treatments was significantly greater than that from NPK treatment,
although the emissions of N, O from the paddy fields were significantly lower for 100% PM and 50% PM than that for
NPK treatment. While,compared with NPK treatment, the values of GWP and GWP per unit yield were decreased by
27.8% and 29.5% under biogas slurry (100% PS) treatment,and by 15.4% and 18.8% under half biogas slurry and
half chemical fertilizer (50% PS) treatment, respectively. Mainly for the reason that lower N, O emissions were obtained
under 100% PS and 50% PS treatments compared with NPK treatment. As far as GWP, lower greenhouse effects are
obtained in 100% PS and 50% PS treatments, while the breeding waste is reused in paddy fields in the rice-wheat
rotation system.
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Table 1 Treatments codes,sources of nitrogen and methods of operation during the rice season
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Fig. 1 Water layer and soil surface temperature

during the rice season
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Fig. 2 Variation of CH, emission under chemical

fertilizers substitution by biogas slurry (a)
and pig manure (b) treatments during

the rice season
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Fig. 3 Variation of N, O emission under chemical
fertilizers substitution by biogas slurry (a)
and pig manure (b) treatments during

the rice season
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& 5 7 . 50 26 VH L 100 26 T8 1R 1% 46 AL A
BT Ak A5 B4 N O HE i 2B A B AT <
Ko FH 2 Joly A < i B0 B R 5 T 50 06 B S
100 %6 35 2B ACAL AR AR BE N, O HE BB R R BN 15
PR <P 20 <) =l R i L. B IR
B A EEHETLT T NO HEiG 2R W T

FH H R85 2 08 iR 3% S 1R K VR B A b T
ACIRAS B . 5 % Bt AE &b BEAR Eb L 50 26 B 2%
100 Y05 2% .50 Y6 IH WURT 100 %6 ¥ 8 AR AL IE 4b 3 44
i3 (P<T0. 05) REAR 1 8 1 2 il 25 0 98 % i 2800
N, O ik & B i, 20 Bl > 7 122, 44,165, 69,
184.24.235. 94 F1 570. 63.638. 39.512. 22,449. 07
g/hm’, Horp, 7E 0 H 2 A By BL . 100 %0 V8 W &R 1R 4k
REALFE N, O HE ik 2 A & 3% (P<<0. 05) ik T 50%
R AR A Ak B 5 7 VB SR I . 100 V0 i 3% Ach PR
3 (P<20. 05K F 50 %0 VB WA 100 %6 8 W& 11k
JIE A B, T B 55 K R AR S B 100 26 4% 3 b P A 4
THLA & B X,

800
| NPK
& 790 ZZ1 50%PM
£ 600r  Emmm 100%PM
& 500 B 50%PS
1 === 100%PS
= 400} ks
=
Bk 300
=
= 200
=
S, 100F a a
“ e
TV
AR} ¥ I ZEHh Bl HESE IR

B5 FAERENOHMERE
Fig. 5 Accumulation of N, O emission at different
growth stages under different treatments

during the rice season
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Table 2 Effects of CH, and N, O emissions under different treatments on global warming potential (GWP)
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