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Emissions of CH, and N,O from Paddy Soil in South China Under Different Fertilization Patterns
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Abstract: A field experiment was conducted to study the effects of different fertilization patterns on CH, and N,0 emissions from paddy soil.
Methane emissions displayed a single peak curve during rice growing period. The emission peak occurred earlier for late rice than for early
rice variety, and the peak value was higher in the former than in the latter. The emitted CH, ranged from —0.29~14.83 mg-m=-h~, —-6.09~
31.54 mg-m=2+h™, -0.11~22.87 mg-m=+h" for early and late rice in 2012 and early rice in 2013, respectively. The N,O fluxes in paddy
soil were quite low and varied little among different rice seasons. Compared with farmers’ practice (FP), the treatment with stabilized ni-
trogen fertilizer combined with methane inhibitor( SN ) showed the lowest seasonal total CH4 emission, and effectively reduced seasonal CH,
emission fluxes by 34.1%, 28.4% and 7.7% in early and late rice in 2012 and early rice in 2013, respectively. The partial global warming
potential (pGWP) per unit output showed that SN treatment reduced the pGWP by 31.0% and 17.8% for CH, and N,0, respectively, in
comparison with FP. In conclusion, CH, was the most important greenhouse gas in rice cropping system in South China Region, and SN
could serve as an effective measure to reduce greenhouse gas emissions.

Keywords: fertilization patterns; South China; double rice cropping; methane; nitrous oxide
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Figure 1 Meteorological data of experimental site during rice growing seasons
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Figure 2 Dynamics of seasonal CH, emissions from paddy field under different fertilization patterns
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Figure 3 Dynamics of seasonal N,O emissions from paddy field under different fertilization patterns

2.4 N,O EFRHERSAE

AFEZETRHE N0 2RHESA AT A —3 (&
5)c FLAE NO Hiik 3 24 th 7E KA AR AT OK Fef %
#% 22 d), B &AL EE NO HEULF- A, MRS N0
SRHEBOU B A= T HERE A HEDE , RS N, X
—IR 5 CH, RFHRC S A . AR H
NoO Hejl i & G0N AHAR Rl A b BE ] N,O RAHHE
A —E B 22 50k, BRI —3K.
2.5 AEBIEER T2 .CH, 5 N0 BHER4FE

R ANE AT, A BKRARL ™ i 5
FP bR AR E (KR 1), H-FKFETRES
PRHE R S AN A BRI IR ST 0, #2540 34 CH, Z=75 4
R VE R 91~277 kg-hm2, H LA SN ZbFECH,
ZHER S R AR, 5 FP ARIEAR L, SN AL g
RN CH, ZE 5 HERUE &, BRI 20501y 34.19% .28.4%
M 7.7%, TPEZE KA A A0 BE NO Z= 5 HE e = i ]
7 0.200~0.978 kg-hm™, H AT A1, F H LA N,O-N JE
KRR R 0.13%~0.65% , H &40 P2 6] N,O HEjik
HAVEAR . Pt E AR ™ & CH, 5 N0
Y IG TR TS SR P K R & AL FRATS L SN Kb HILAE I

EHVEAK. &2 FP ACERAHL , B 7 7= B pGWP 435l
FEAR T 31.0%F0 17.8%. MLAN, Hi% 2500 il A, £E1E
PRS- SR, CH, SRR RIS T 5 &
SRR, HBTRRE Ik 97.3% . TEARIR AT,
N;O X A BRGS0 STk A 24 BRI
2.6 RE KRSFEHE CH, N0 HEEIHE XS
FriH 148 CH, 5 N,O AR Z EZ HE 1
S, BN LIRS A SR R R RR A A
R ARKEAM T, =K EH AR E MBI R,
FE PSR BE 5 R K BRI A8 AL X 143 CH, F1 NLO A9 HE
AFAE—ERZI (3R 2) o FEKREA KIS B 2%
P A6 PR AR KR SR CH, M HER 2%
LM IEAH DG OG 2R o I BE RKJZBRBEXT NLO HERLY
S CH, R—20, HES NO Heilz a2k 8
FRMIFEIER MKZIREEXT NO SRR HE RO 1w 22
EESINTE ¥/ CaN

3 1tig

KRR A R R T A S b R R AR R A
Z— AR CH, 5 NO f—AN B ORI 2T H



2482

YIS Sty 53355 121

30 (012 4 5)

250+

200+

CH4 ;%ﬂ'ﬁfﬁki/kg +hm™

3005'
250;, r Lo

200} "'j-",""-_ ________ - -5

1502* {fgi

100} N

CH,4 %T]‘ﬁtﬁ&%/kg hm™

-50! BAUR R AU

3007 N
ICUEEE S

250¢

200f ot
- STl

150t ) if‘ﬁ'w

100}
50

CH, R kg hm™

Oy : : :
fo 20 40 60 80 100
-50t Bk s Kt/ d

<+=CBB -®SN ~-SM -#-FP

B 4 FREERENTKTE CH, RMHER
Figure 4 Cumulative CH, emissions from paddy field under

different fertilization patterns
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Table 1 Grain yield, seasonal emissions of CH, and N,0, and greenhouse effects under different fertilization patterns

KPR i Grain yield/

CH, Z=5 S Total seasonal N,O ZET5 HER S 30 Total seasonal — BAA P~ BRI IELIEF Yield—scaled

A3 t-hm? CH, emission/kg-hm™ N,O emission/kg+hm™ pGWP/kg COxeq-t™ grain yield
Treatment
A B C A B C A B C A B C
CBB 43a 5.8be 5.4ab 108 227 172 — 0.200 0.978 — 0.981 0.850
SN 43a 6.3ab 6.3a 91 192 155 — 0.221 0.556 — 0.772 0.641
SM 4.1a 7.1a 5.5ab 112 277 194 — 0.578 0.305 — 0.997 0.896
FP 4.3a 6.2ab 5.5ab 138 268 168 — 0.597 0.317 — 1.114 0.780
Average 43 6.4 5.7 112 241 171 — 0.399 0.539 — 0.966 0.780

T A BLCA33IER 2012 4 7R5 2012 AFIERERT 2013 4R FE, AI/ING FRERR & A0 H2E 57 B # (P<0.05) ., 11N0 =298 1 COpeq, 11 CH, =
251 COeq,pGWP =(CHx25)+(N;0 x 298 ), Hirt CH, F N,O 248 AT HER B (kg - hm™)
Note:A,B,and C in figure represent early rice season in 2012, late rice season in 2012 and early rice season in 2013, respectively. The same below. Dif-

ferent letters indicate significant differences(P<0.05) between different treatments. 1t N;O= 298 t COseq, 1 t CH, = 25 t COseq,pGWP=(CH,x 25 )+(N,0x

298) ,where CH, and N,O mean the seasonal emissions of these two gases(kg-hm™).
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Table 2 Correlationship of temperature and depth of water with
CH, and N,0 emission in paddy field

ERIN #RE Temperature JK ¥ Depth of water

Gas emission R2 P n R? P n

CH, HERGE &= 0.476 3%% <0.000 1 334 0.199 6** 0.0002 336
N0 HERGHE &= -0.219 1%+ 0.000 8 230 -0.0104 0.874 8 230
T * FR P<0.05,** /5% P<0.001,
Note:* P<0.05,** P<0.001.
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