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Effects of Chemical Fertilizers Substitution by Biogas Slurry on CH, and N,O Emissions and Their Greenhouse

Effects in Wheat Field
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Abstract: Emissions of CH, and N,O from the wheat fields were measured in situ using the method of static chambers and gas chromatograph—
ic techniques, and the greenhouse effect of CH, and N,O were assessed by using global warming potential(GWP). The field experiments results
clearly demonstrated that the emissions of CH, and N,O from the wheat fields were significantly greater for chemical fertilizer with straw treat—
ment than that for chemical fertilizer treatment. Moreover, the GWP and GWP per yield were significantly increased with chemical fertilizer
with straw treatment compared to chemical fertilizer treatment by 57.90% and 52.00%, respectively. While, compared with chemical fertilizer
treatment, the values of GWP and GWP per yield were decreased by 25.39% and 24.16% under biogas slurry treatment, and by 10.88% and
10.97% under half biogas slurry with half chemical fertilizer treatment, respectively. This could be explained that lower N,O emissions were
obtained under biogas slurry and half biogas slurry with half chemical fertilizer treatments contrasted to chemical fertilizer treatment. In addi—
tion, lower greenhouse effects of CH, and N,O emissions were obtained in biogas slurry and half biogas slurry with half chemical fertilizer
treatments in contrast to chemical fertilizer and chemical fertilizer with straw treatments during wheat season in the rice—wheat rotation sys—
tem.
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Table 1 Field water and fertilizer management situation under different treatments during the wheat season
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Figure 1 Daily rainfall and average air temperature during the wheat season
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CH, HEtE & .2 (P<0.05) /= FALIEAL 3], iX 5 Sis—
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Figure 2 Seasonal variation of soil moisture in the arable soil layer during the wheat growing season
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Figure 3 Seasonal variation of soil temperature at 5 cm depth during the wheat growing season
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RALIE S LREAL B 22 R R (B 4) . FE R TR
I IR R4 BISUE 20% 8 W, — 77 T VR WRNE A
AKEKG, BESGHE G AR ZE TR RS
P, 1 B AN RE A ; 55— R P & A
Sy RV PR SR A, 3858 T 3B s
Pk, BEMEIN T CH, HEik. SALIEAHEL, 100% A .
50% 18 WA AL AE F AL AE + A8 5L AL PR Y B 2 (P<0.05)
PR T CH, HE BRRE, 4R T 32615,
254.54 g+hm™ 1 155.57 g-hm?;100% 78 W& b 338 2.
2 (P<0.05)4& 1 T3 H CH, HE B E 3 T
251.91 g-hm™, RS BAI Kb B R 22 F A B
FEEWHIA A NO Hi BRESN HBEIMERK
ZHEBUER R 85% L4 E(E 7), el Fr/NE
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70
60 -
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40t
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S
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JE+AEEAL 3 B 3 (P<0.05 ) B T NO Hi BRFLE,
/T 233.5 g-hm™,
2.5 % CH, #AN,0 HE B ER HE&IKILREE
3 2 W LAFE H , 100%78 3 . 50% 78 B AL R
A PRI HE 5 A HE+RE AL Y (B 2 (P<0.05 )48 5 T
FZ&E CH, HUEE, 43N T 636.65.438.06 g-hm™
#1428.10.229.51 g-hm2, {HJH/ T EZ N0 HE A
o H 100%7B W 50% 8 R ALIE AN AL IE +
FEEL AL B 2 (P<0.05) )RR T 2 2 N0 HElUR &, &
BT 1070.36.873.54 g-hm, i 540 AE AL BE 7] 2%
FARE . FHE CH, A1 NO 7= Az Y 2 BRIG IR e 2
(GWP)T 7 , ZZ= LA N.O =4/ GWP B, &
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Figure 4 The variation of CH, emission under different treatments in wheat season
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Figure 5 The variation of N,O emission under different treatments in wheat season
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* 2 AEILEHEM CH, #1 N0 & 3RIEREHHE
Table 2 Effects of CH, and N,O emissions under different treatments on global warming potential(GWP)

CH, HkMcsd/ N HER MR/ 100 a 92 BRAE R (GWP) e/ BRI GWP/
&J:}E 2 -2 N -2 -1
g hm g hm CH/kg CO,*hm™  N,O/kg CO,+hm™  $4it/kg CO, hm™ kg-hm kg CO.-t
NPK 30591 ¢ 121635b 7.65 ¢ 36247 b 370.12 b 77205 a 4794 b
NPKS 514.46 b 1918.00 a 12.86 b 571.56 a 584.43 a 80207 a 72.87 a
509%PS 743.97 a 1044.46 b 18.60 a 31125 b 329.85 b 77289 a 4268 b
PS 942.56 a 847.64 b 23.56 a 252.60 b 276.16 b 75955 a 36.36 b

AR RVNG FEE A BIFR A RIS B A ) 22 573 B3 (P<0.05)7K ¥ o

Note:Different small letters meant significant difference among different treatments at 0.05 levels.
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Different letters mean significent(P<0.05) difference among different
treatments in the same period. The same below
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Figure 6 The CH, emission accumulation of different growth stages

under different treatments in wheat season
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Figure 7 The N,O emission accumulation of different growth stages

under different treatments in wheat season

TP (P<0.05) T HAhANEE, FZREHA T
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i) CWP , R R AL IE AL P B 2 (P<0.05) 1R T
FEBHMCH, 4R GWP, BAfI= B GWP 23k
A0 HE + F8 B > A0 BE >50% 77 W AR AL BE >100% 78 ¥ 4b
B, HA LR+ RS R AL B 2 (P<0.05 ) i T Ho A b 3,
ST B KA FHEH N0 F2AER GWP B K,

3 itig

2 B N,O HEfk i 6 35 B2 BU7E 1 300 8 W8 ol o v
ZJa , X SRS RAR Y, 2R TS
TEAXRGERR, TEZEMAE T N0 =4 54
i (B 2), HiE NO HEmd (e B i) ) 8 i f
ik, AT RERE T R HEEE B ER(E 3), %
W Y IR M R TE MR B, TR R LS AR T
RV R, BB, I E R TEsh i
ol B 25~35 °C, AHAAE R BT EEsRk i
EHIRESE 5~75 Co ¥HREMT 5 Chtgam
TR AR R E R A R AR, AR RSN B4 £
WFFEde s, IREEART 30 Ch, 3% N,O HEMk P& 15
M LT, Ak, AR AT R
N0 HEEA KR, X SEAKF R L FHF5R N
ZERRR], 4 HT T RE R R FRAEHE A 2 SR &M
40% , H 13T , AN FFasfb s B2 sp i o
YEFHF/EE NZOO

KT IR AT AL B Bt A 77 =% 4k B NLO HERR Y
B E, DA SRR, AR AR BT S
FVE W BE A AU ARR FE NL0 HER B, R # 50h
EBRTBIR PEFYRTR H N0 HECE A B35, 1
TR it A 7 A B N0 HERR A4 52 M i 8 AR — 115
A 53 H SR F b A0 PR SR R B ST & TR R UK
HE, AL AE AL FRREAR T 222 N,O HEik . X ATRESE
FREERIIEA B 252 H AR T BRI,
WD T AL R N, SETRER T N0 HEK
B, WE 8 Fin, FEE VR ALIE L n , 24
AT EEESA S BN ERIGEE, BLEs>
50% A BARRALE>100% VA AL B, 2 2 + RN A A
B ¥E B R 53.38.39.50.33.79 mg kg™, H
100%7A WAL HE + IS A S BRI A5 H).
REFM(2 A 22 H)FMWesk(6 A 2 H)BE(P<
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Figure 8 The variation of soil NO;—N contents in the arable soil

layer during the winter wheat season
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