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Abstract Greenhou%e gasemissions studle% common.ly focus on-»*‘temperate and subtropical regions. As a result, greenhouse gas
emissions ffom agrltulturdl soils in tropical areas are often neg1ected Therefore, greenhouse gas fluxes in a Hainan paddy field under
different .femhzatlon regimes were studied. This research provides an accurate assessment of CH, and N,O emissions from paddy fields
in China and sound mitigation measures. Through static chamber/gas chromatography techniques, CH, and N,O emissions, global
warming potential (GWP) , and greenhouse gas emissions intensity ( GHGI) in late rice season under five fertilizer treatments were
measured. The treatments included; control (CK) , conventional treatment (CON) , optimized fertilization treatment ( YH) , optimized
fertilization combined with controlled slow-release fertilizer treatment (ZHY1) , optimized fertilization combined with controlled slow-
release fertilizer and organic fertilizer treatment (ZHY2). The results showed that the cumulative CH, emissions in the CK, CON,
YH1, ZYH1, and ZYH2 treatments were 175. 70, 60.30, 63.00, 62. 80, and 56. 60 kg-hm ™, and the cumulative N,0 emissions
were 0.78, 3.40, 1.03, 1.44, and 0. 44 kg-hm ~* | respectively. Correlation analysis showed that soil temperature and Eh were the
main factors driving CH, emission. Compared with CK, CON, YH, and ZYHI, the yield of rice in ZYH2 treatment increased by
29.69% , 11.81% , 6. 74% , and 10.36% , respectively. While GWP of ZYH2 decreased by 64.80% , 43.23% , 12.93% , and
15.15% , and GHGI decreased by 76.49% , 52.52% , 20.54% , and 23.87% , respectively. Therefore, in terms of yield and
greenhouse gas emissions, optimal fertilization combined with sheep manure and slow release fertilizer treatment (ZYH2) is feasible in
this region.

Key words : tropical paddy field; fertilizer regime; CH, emission; N,O emission; influence factor
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Table 3 Correlations of N,O and CH, fluxes in the rice seasons with oxidations-reduction potential (Eh) and soil temperature at 5 cm
N, OHEik CH, HEjik
Ak Eh 5 em HERE Eh 5 em HHERE
r P r P r P r P
CK -0.009 0.961 -0.273 0. 145 -0.645* <0.001 0.481™ 0. 007
CON -0. 005 0. 980 0. 166 0.381 -0.479 0. 007 0.451" 0.012
YH 0. 066 0.729 0. 160 0.398 -0.653 ™ <0.001 0.367 " 0. 046
ZYH1 0.128 0. 499 0.129 0. 496 -0.556 0.001 0.374* 0. 042
ZYH2 0.114 0. 550 0. 190 0.316 -0.689 <0.001 0.509 ** 0. 004

1) %57 0.05 KFEBIE, = =m0 01 ATHDE, TH

F4 FEAAEAFEEKEN,O0H CH, HEE5HEKESR ., HERBXEDN

Table 4 Correlations of N,0 and CH, fluxes under different treatments and rice seasons with concentrations of NH, -N and NO; -N

in surface water

N,OkiK CH, HEjik
gb BAR AR HEA AR
r P r P r P r P

CK -0. 155 0. 470 -0. 309 0. 142 -0.213 0. 353 -0.153 0. §0$

CON -0.494 % 0.014 -0.304 0. 149 -0.184 0. 4}26 -0.153 o 0. 508 J

YH -0.463" 0.023 -0.330 0.116 -0.559 0.l008 0.073 0,753

ZYHI1 -0.29% 0.163 -0. 390 0. 059 -0.425 ) 0. 055 -0.190 ] 0 409
ZYH2 -0.087 0. 687 -0. 2625 0.216 -0.357/ | 0113 -0.144 0.:533;

; 3 | v;'-“‘ ‘
LR GWP I 95% VU 15 454 GWP i'%ﬂdﬂ CK > 15.15%. /ﬁ%%ﬁiﬁkﬁﬁi i'%fjm CK > €ON'>

CON >7YHI > YH >ZYH2, B CON AE34), GK 5=

%Liﬁﬁi—ﬁﬁiﬁ(l) <0.05 ) JINHD @‘f”CK
E’J GWP E%@/‘\T 64. 80% ( P'<0. (55) e CON
YH,JZYHL( 4y Sk 4 T 43.23% ¢ 1. 93% A

ZYH1 > YH >ZYH2, B CON 4bFRST, CK ARF I,
K%L}EEEE%‘ iﬁﬁt(;’ <0.05), ZYH2 % CK- T
HREAR T, 76{49% (P<0.05), # CON, YH il
ZYH1 43 5IMEAE T 52. 52% | 20. 54% F1 23. 87%"

RS TxﬂiiﬂfaiNzoﬁl CH, 2 ﬂkﬁi; AEH=g. @ﬁlﬂi)&r‘ﬂmz—\ﬁﬂiﬁ(mo a)

' P
i Tdble 5 4 Cumuldtlvé N,0 and CH, emissions , global Wdrm'mg _pﬂienlldl and greenhouse gas intensity 100 a across the treatments
J SEMERNL (GWP i % SR (GHGI
. s i) N,0-N Sk PRt e S ke
/kg+h ~hm 2 ~hm 2 /kg-hm =2
g+hm™ /kg+hm /kg+hm g+-hm /kg'hm’Z /kg'kg’l
CK 0 0.78 £0. 04b 175.70 £82. 73a 4797 £39%4a 4586.80 £2117.22a 1.004 £0. 603a
CON 197. 00 3.40 £1.53a 60. 30 £27. 38b 6017 +428b 2 844. 10 £ 1 904. 66ab 0.497 +0. 353ab
YH 152.70 1.03 £0.01b 63.00 £21.33b 6363 +588h 1854.50 £576.51b 0.297 £0. 110b
ZYHI 152.70 1.44 £0.01b 62. 80 +30. 74b 6116 £207b 1 902.90 +692. 57h 0.310 £0. 106b
ZYH2 152.70 0. 44 £0. 04b 56.60 +17.17b 6823 +231b 1614.70 £468. 74b 0.236 £0. 065b

1) SFME « bpifE, n=3; BNFEFIAFR/NGF

BRI R Ab PR E] 25 53 .3 (P <0. 05)
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3.1 WRERTHN,05 CH, HE K 3485 PR 5 1 52 0 Ji
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