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Statistical Analysis of Factors Influencing N,O Emission from Paddy Fields in
Asia
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Abstract:Most previous studies attributed variation in N,O emission from paddy fields to water managements and fertilizer input. In this
study we compiled a database of N,O emission from paddy fields in Asia including water management type and amount of nitrogen
fertilizer soil property climate and rice types. After screening the influencing factors with statistical significance (p < 0.01) such as
different water managements N input different organic N types interaction of soil total nitrogen content and different pH levels

different annual temperature levels and different rice types a linear model was established to link N,O emission to those factors

which could totally explain up to 60.7% of the observed variation in N,0 emission. The most important influencing factor was the
amount of N fertilizer input which had significantly positive correlation with N,0 fluxes. Relative emission fluxes of continuous
flooding intermittent irrigation and wet irrigation were 0. 17:0. 56: 1. The soil total nitrogen content had significantly positive effect on
N,O fluxes while the optimum pH for N,O emission was pH > 8. Straw of Nixing crop had much higher fluxes than other organic
fertilizers while manure had no significant effects on increasing N,0 emission. Application of other crop straws actually reduced N,O
emission by 36% as compared with fields without organic N input. The relative fluxes for early rice and later rice were 71% and 48%
of that for single rice respectively. Inclusion of more influencing factors such as soil property climate and rice type helped explaining
more of the variations in the observed N,O emission from paddy fields.
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1 Type I D (p <0.001) (p <
Table 1 Type Il test of effects 0 01)
Numerator df ? Denominator df ¥ F p
Intercept 1 182 39.84 0.000
Organic N 4 182 3.49 0.009 95% N
Rice type 2 182 5.09 0.007 2
Water 3 182 11.56 0.000
Annual Temperature 2 182 10.22 0.000 NZO
In(1 + N input) 1 182 24.21 0.000
pH* In(STN) 5 182 8.36 0.000
i ; 10 ~20C
1) Type I ; 2) Numerator df
; 3) Denominator df
2
Table 2 Estimated values of effects in linear model
95%
P
Intercept 3.886 0.476 182 0. 000 2.947 4. 826
organic N = fixing straw 1. 675 0. 663 182 0.012 0. 367 2.983
organic N = green manure -0.470 0. 509 182 0.358 -1.474 0.535
organic N = manure 0.536 0.265 182 0. 045 0.013 1. 060
organic N = no D 0. 440 0.174 182 0.012 0. 097 0.784
organic N = straw 02 0. 000 — — — —
rice type = early rice -0.328 0.207 182 0.115 -0.737 0. 080
rice type = late rice -0.713 0.229 182 0. 002 -1.164 -0.261
rice type = single rice 0 0. 000 — — — —
Water = flood -1.684 0.377 182 0. 000 -2.429 -0.939
Water = IR -0.654 0.328 182 0. 048 -1.301 -0.006
Water = unknown -1.052 0. 462 182 0.024 -1.964 -0.139
Water = wet 0 0. 000 — — — —
temperature < 10°C -1.391 0.325 182 0. 000 -2.032 -0.749
temperature >20C -0.456 0.173 182 0. 009 -0.797 -0.115
temperature = 10°C ~20°C 0 0. 000 — — — —
In(1 + N input) 0. 158 0.032 182 0. 000 0.095 0.227
pH <6 * In(STN) 0.397 0.173 182 0.023 0.056 0.739
pH6 ~7 * In(STN) 0.320 0. 154 182 0.039 0.016 0. 625
pH7 ~8 * 1In(STN) 0.571 0. 127 182 0. 000 0.321 0. 821
pH>8 * In(STN) 0.119 0.111 182 0.289 -0.101 0.339
pH = Unknown * In(STN) 0.267 0.265 182 0.315 -0.256 0.791
1) no ;2) ; 3) unknown
1
y=x N 100 300
<1 y=x kg/hm® 2.1
flux ; 2.5 0 ~50 kg/hm’
4~6 flux 50 kg/hm’
. flux ( N ) 3715 50
2 2
wg/(m”<h) 29.6 pg/(m *h) kg/hm? 50
21%. ke /hm’
60. 7%
4
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Table 3 FIE values and mean of background fluxes for different water managements
FIE /% 95% ) | D 95 %
/nge(m”h)
37 0.07 0. 054 0. 087 2.8 2.2 3.3
119 0.38 0.32 0.45 17.3 15.9 18.7
8 0.85 0.59 111 39.0 25.5 52.5
9 0.30 -2 0.76 6.4 2.7 10. 1
173 0.33 0.28 0.39 14.6 13.0 16.3
D (4 fux(0);2)—
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