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Effects of biogas slurry irrigation on CO, and N,O emission from winter wheat—summer maize rotation farm-—
land

WANG Xiao—fei'?, SHEN Shi-zhou?, YIN Gao—fei?, YAN Jian-hua’, DU Hui-ying?, ZHANG Ke—qiang®

(1.College of Land and Environment, Shenyang Agriculture University, Shenyang 110866, China; 2. Agro—Environmental Protection Institute,
Ministry of Agriculture, Tianjin 300191, China)

Abstract: To investigate the effects of biogas slurry irrigation on CO, and N,O emissions and soil physicochemical properties, in winter
wheat—summer maize rotation system, five different irrigation modes were set up, including blank control (CK), fertilization treatment( CF ),
2:1 biogas slurry irrigation for two times(one time in wheat season and one time in corn season )(T1 ), 2:1 biogas slurry irrigation for three
times(two times in wheat season and one time in corn season )(T2) and 1:1 biogas slurry irrigation for three times(two times in wheat season
and one time in corn season ) (T3). In the study, Static—Gas Chamber method was applied to study the soil CO, and N,O emission from win—
ter wheat—summer maize rotation cropping system under the condition of marsh fluid biogas irrigation. The meteorological condition, soil
ammonium nitrogen, nitrate nitrogen, soil soluble organic carbon and crop yield were also monitored. The characteristics of CO, and N,O e—

missions from cropland soil and their influencing factors were analyzed and discussed, and a reasonable biogas slurry irrigation model was
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put forward. The results showed that the biogas irrigation did not affect the seasonal variation of soil CO, and N,O emission flux during the

rotation cycle, however, it could cause the short—term emission increase after irrigation. The CO, emission level was increased by different

biogas slurry irrigation treatments in a certain extent, but the difference was not significant except T3. The biogas irrigation treatments did

not improve the N,O emission level significantly. The content of soil soluble organic carbon was increased by biogas slurry irrigation treat—

ments and was decreased with the application of chemical fertilizers. Compared with conventional fertilization treatment, there was no signif—

icant difference between the crop yield of T2 and T3, but the yield of T1 was significantly decreased. Considering the crop yield and CO, and

N,O accumulated emissions, T2 treatment was the most reasonable biogas slurry irrigation mode under this study condition.

Keywords: biogas slurry irrigation; winter wheat—summer maize rotation; CO,; N,O; cumulative emission; crop yield
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Table 1 The basic water quality characteristics of biogas slurry

TN/mg- L™ NO;-N/mg- L™ NH;-N/mg-L"

TP/mg- L~ COD/mg- 1. pH

329~417.1 1.8~6.4 203.9~302.8

50.6~69.95 2185~3762 7.4~8.4
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Table 2 Winter wheat—summer maize rotation experiment design
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CF K K K WK 300 120 K 120 60
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Figure 1 Dynamic changes of soil WFPS, air temperature , soil temperature at 0 cm and 5 cm and amount of precipitation in experimental plot
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Figure 2 Dynamic changes of N,O and CO, emission flux during the rotation period
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seed yield from different treatments
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o SRR ST AN [RIVE IR 5 2 AR LA R A /N
Z N,OCO, HECGH & f 2 s A3, FEiE ey
LT /NEZ CO, HEGm G R 6.43~37.92 kg CO—
C-hm?-d™, JFARE A CO, HERUGE ., = H A
R 11 DOC JE[F K 9.10~134.65 mg -k, (T3
A0 319 DOC ~F-3{E 159 mg-kg™™, 7E5R 3
WAl LA CO, HERGHE &5 3 DOC i 3 1F AH ¢
(P<0.05). AGRIGLEE B, B ALBRE) CO, HERK
TN T3>T1>T2>CF>CK (K] 3), 2B 5% 30 i
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JE AL 3AR L, THIRE R 2335 CO, Y HEROK T (H 22
SPERR T3 AbERIAF) 2540, T1 T2 Kb PR R IR 5 i
FK- B TR SRR AL, AR
H 5 14 DOC &t T, 1 CO, HEll i 5 1-3%
DOC B IEAHE (32 3), T3 A VE vk FE e v | S Fr
AR A SR e 2, AT REIE R R T, T3 Ak 3
(1) CO, HERK - A2 B 2 i T oAb 3L
AR S5 T, N0 HE i 278 [ -0.17~6.61
g N;O-N-hm?-d™, FEALLFIREFH N0 HEGH &

T 0.48~14.4 ¢ N;O-N-hm?2-d™ Z[A]"7 {H W /N5
TR X /NZE /R OR AR AEAR B (N0 HECHE & 75 F ol
9.96~16.37 g NyO-N-hm2+d™") BN EAEIIN , 7E&
AT LS 2 BT NO HE I AR S
IKAT I T 48 N,O HER 3, 5 /i ARk
FEISMZE RS . FENE AR 1 d 545
AbFE N,O HElcl %A B TR, MR AEREESE 7 d
KBTI, 5 EA—E X Em TR
FE R BRI T NO fHER, RS2 N0 HEZE



790

RAIMERF 2R EIRIE T g

TIPSR I SRR R T, ARBIFTR A SRR L VR W T
B A58 NO HEROKE , 5 AP 25 1 —
BB A KEW N R R  4E R AR
RS SRR 7E 2 , e HE SRS AR VE R, (A5
NLO HEROK P-4 o PN WS I E A58 A5 H VW
SE 4 B ACAL A b P B NLO HE ik 18 7 9 [ g —2.96~
19.09 ¢ N;O-N-hm?-d™, &AL NO HEk
o ARIESAT T, FALBR NO HEBUKE KNI
k1 T25T1>T3>CF>CK ([ 3),{H T1.T2.T3 .CF kb3 ]
2 S HRIB RS-, RIS H AL FE(CF)
FHEG, VRO BERIMAR H N0 HHEBUKF N0
7= A R R A A AR S s fad B NHE-N &
NO;-N HnfE R IES S5/, 1 T1.T2.T3 5 CF
ARFRfY 44 NHi-N 5 NO;-N %4 B #1255, iThE
STV T 5 it A Ak B Y NLO HETBOK - TE 2 5 1 25
SIEE e, X EZERFNEGHE KR N KWK
VTR o A T JE B I IR AR A, R T R Akt
T, T LAASTR S0 E RV WAL NLO HE OO 55 L 248K
S 3 NLO HEBUK- 1 R R34 1y 2% 18 448 pH A=
IR 2 | K5

A5 B EIRHEXT CO, 5 N0 HEL
S, T CO, 5 N0 MHERUR: + by s
o3 TGS A 2 R S R 25 5, AR R T I
I -3 B A v sl - SRS P A5 2 T R R A
T SRR A o 53 A AR I R AR R A
TR FEAEI TR A A T WRAE X b 251
BN 25 SR IR 2, A T WFSE R ISR ARSI 5 AR
IS ER AR/, B2 XHR g6 45 ks g , A5
WFFE G IS AE AR
32 BREBRTEECO, ENOHIMEBEES L1588
HEFRIHEXE

ARSI Z5F T, 4 CO, N0 HEjltE & 5 +
BEPL IR T Z AR — o A DGR (3R 3)

+ 8¢ CO, HijifiE & 5 -4 DOC 3 1EAH X (P<
0.05), 7k H] 13 DOC 55 -3 CO, HiiltE it i & % )
PR, ElT A NRE & SRR RN, A

S CO, AHERL . 133 CO, HERGE & 5 KRR
3 TEAHOG(P<0.01) , U B R A B T 148 CO, HETiK
SRR, f2 B TR EE SR LA G Bl 5 1
it PRI 1 o ST R, 76— g Y L, SR T vl
Tk A 5 H A HLSR ) A A A A g e, DT R
F 8 CO, ™, +3EN,0 HEjiE 5 13 DOC
i 3 IEAH G (P<0.05), 6B 138 DOC 5 1-3% N,0 #E

%3 BETFZEMHEXME

Table 3 Correlations between the various factors

A N, O-N  CO,-C DOC  NH;-N NO:-N RS

CO~-C  0.096
DoC 0.410*  0.365*
NH:-N  0.097 -0.384* 0.0691

NO;-N  0491*¢ -0.136 0297  -0.045

KA 0.083  0.491%F 0305 -0.669%* 0.120

WFPS 0326 -0321  0.075 0.629%*  0.105 —0.551%*
0 WFPS {3 - HEFLBR 5 /K8 5 * IR P<0.05 83K+ FoR

P<0.01 EKFE.

Note : WFPS indicates soil pore water content;* indicates P<0.05 sig—

nificance level , ** indicates P<0.01 significance level.

G AR E BV R . 4 N0 HEjjol 2 5 4%
NO; =N 7 524 2 2 1EAH Pk (P<0.01) , 32442 4
P, N0 HEGHE HE 5 3 NOS-N & R0 w5 B 10
—FHPE, AL, 13 DOC 5 13 NO;-N [F]iHZ &
NO FIHEL . 33X AT RS2 FH T -3 A HLARITE T 45860
AR AE R IR T 3 S T AR, DA TN
T ERAEAREIE AL, (R T IR AR
o 750 A0 LR s 3 e Ve
SRIE; 3 NOs-N 1B R R s Ak i i 64 7 s ARV
MY, B 3R RS fb s A ; -3 DOC 5 +
8 NOs-N sz +3E09 C/N (H, +3ER C/N Hn]
DL ) - 30 W e T, AT 55 i 1) - 398 1)
b5 RO ad 2, B s 35 NLO HEj ™, Aff
FEIR IR, it Ak B A0 B (CF) 23 B A% -3 DOC 19 &5
i, HA A =2 AR 2 T AR 4518 . X T RE S T
AU N BE P AR A 5 25 Jl 5 R0, ) L 334 HLBs 1 47
b, AT 13 DOC 75 2 FRAIK

4 ZEig

(VR VBHE R A A6 4E R N L3 CO, FINLO
HE i 2t 0 22 AR A R AR AR H 2 T TR
Ji 6 0 PN HE i £ g

(2)VE R REBR AL FRAE—E RS 4 1 CO, I HE
K- AHBR T3 AbFRAN, 25 SR AR A B KK
THRHEIE AL PR A B B 425 NLO HEBUK .

)HEMR W= T £33 DOC % &, HLREE HEE
YOB SR BE 3N, 3 DOC 2o, i Ak IE iz
MR 1-3% DOC & i,

(AR KT, L8 COo, Hejtm & 5 + 1
DOC & AR B EA G 14 N,O HEiliaE
15 14 DOC F1 NO;-N & i FEAE,
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