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Statistical Analysis of Factors Influencing N,O Emission from Paddy Fields in
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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,O emission. The most important influencing factor was the
amount of N fertilizer input, which had significantly positive correlation with N,O 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 N-fixing crop had much higher fluxes than other organic
fertilizers while manure had no significant effects on increasing N,O 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,0 emission from paddy fields.
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Table 1 Type Il test of effects

S Numerator df 2 Denominator df > F P
Intercept 1 182 39.84 0.000
Organic N 4 182 3.49 0.009
Rice type 2 182 5.09 0.007
Water 3 182 11.56 0.000
Annual Temperature 2 182 10.22 0. 000
In(1 + N input) 1 182 24.21 0.000
pH s In(STN) 5 182 8.36 0.000

1) Type T F BRIATC Bk B d 19 77 2278 5% 40413 2) Numerator df &
RZFEFEH A B EE 5 3) Denominator df s ALE [ H

W (p <0.001), AHLAE KA B EMERKT (p <
0.01).
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ST B DL R 95% 1 LA X ) L3R 2. (R AE A 6 4
RS R Y R RO SE R R 2 B4
THE KM A FAS TR 43 J2 53 (8 N, O HE il 1) A6
XiF KN U, 7K 43 2 R e 2 3 K A X i i
Fe/N AR SR B 10 ~ 20°C 1Y AR X HE il i B B
K5
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Table 2 Estimated values of effects in linear model

95% E A X [H]

N — i
28 i vt fE i i EREE) s p i I
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 "] 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 >20°C ] -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] % In(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 F/RTGA WAL ;2) TR TUAME ; 3) unknown 278 SCHR oA BH A (1) 28 4
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Z 80 days VLI I B A K 2 30886 R BT &

el el el (3)  Hi;0. 44 A5 HLAE 2S5 o 645 BLAE 5 49 56 %U,0. 158
3.886 0. 44 A; Vater; " _ N
ML flux(0) =™« e - STNY « MR A B emission 7% 2B K % 4 i It
icelype; <4) ( kg/hmZ ) ‘
emission = flux -+ days + 24/100 000 (5) FIE ¥4 0. 33% B 25 F IPCC2006 #5751 i
FIE - 100 - [ emission(N) — emission(0) ] % WA 0. 3% . b $5 5 K (9 FIE {5 /0, HOk
(6) Sy T) B R, T Vi R R A K, 3R K 4 S Y FIE L
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Table 3 FIE values and mean of background fluxes for different water managements
95% i {i IX ] A5 5157 2 H ik D 95% {7 X [H]
N 1y %
R HAR AL HEs T I Juge (m?h) ! T B
FrEifK 37 0.07 0. 054 0.087 2.8 2.2 3.3
[1] B VE 8% 119 0.38 0.32 0.45 17.3 15.9 18.7
T 1 VE R 8 0.85 0.59 1.11 39.0 25.5 52.5
AT E 9 0.30 _— 0.76 6.4 2.7 10.1
YE 173 0.33 0.28 0.39 14.6 13.0 16.3

D) ARK(4) 1 flux(0) 5 2) — R HfH

fH 4 0.08:0.45: 1,3 F1EL 2 (a) H A9 AH X HE il 38 &
A — . AR SO [ b DX K R FH 4 B R £
K W 7K -H5 FH -8 K 7K ) FH -7 7K - i TE S
3 ML, FIE 2054 0.02% .0.42% F11 0.73% ;
Akiyama %" 15 3 F 22 W K 5 H FIEO. 22% , A HEK
RS FIE 0.37% , ¥4 0.31% ; Yan %7 45
WK ARG FIE 4 0. 25% . bk 45 J R T 53 45 S 4 1Ak
BB, W HE AR Z A AET . RIS oK
2 A % R H AL R 7 1 25 A5, 32 3 v T fs
%) FIE J2 25 5 1E M (42 & pH (STN UK R A AU .
JIERL A ) A AR 2 SR, T LS R

I AR 0 s R BT R A K, A X R R R R
A HUIE R 3. 12 A% 2 B INFS FFAY 5. 38 % 5 WS fin ik
JIES W v T Al A AL S 0 RS AT R4 I8 bR it A BL
JES A Xof HE i 22 /0N BBV N, OHE [ &1 3(b) ].

A 2 B s i Xt N, O HE il i B T AR R — 2K, 7
A S WA A SCik b, A 4 R SCER TR R
Jog FEL ik N OHE M, 3 8 SCilik 027> ik T 4% o Jek AT
BN, OHE B, P e X N, OHE 5 2 B8 Sk A Xof HE i3
W = T AR BN InE HLAC I, W9 2 TG 3 25 5L VR s e
REA A A e A Wy AL 2 i 1 4. RN g v
JINVRR £ TR Rl P BT B4 9 1, AR S i R AN AR AR
FH 5 T B b 68 8 o b A 2 9 10 3 2 B - 48 4R
(T AE N T IR AR P A, [ s s T +
B RS ARAE L R UENLOHERE Y B N BRI

G A 5 U A 2 D B, R R N A Y BT ek
T, B4R B N O HE RO R TR 28 M (1
JE P20 A o3 A 2 R AN A AL T | R AL TR SE S N TR
FEFN I NLO HE BN TR A i AR 2 RS it AR
st it FH 7 =R B ) R A AT AR R R 1 N, 0
He 22 5

Rl FFXF T N, O HE B A — B2 B 90 A 4R R
A FH [R] 552 55 3% W WS A7 — 45 W6 e i T 012 2E 28 — AR L
FEN,OFHE il 27 5 {5 B Z2 BF 9% I\ Sk — J 1 9 75 FF 19
C/NAR i, 764 fiff i 7 vh A GUE Wy 58 4 NI B AR
NLOHE i %47 H. C/N FIN,O HE i 5 % A
SN L, — AR RS A N AR, E VS
(LLFHEIF) H3000 kg/hm” B, #5 FF & N & &
0.5% ,F3 A5 FFHE A R A 15 kg/hm® A5 & B0 itE AR
i 200 kg/hm’ [ 7. 5% % Rt N 52 /. & 3
(b) H RS FF (0 A X HE BCE B R 83 A ALAE 1)
64% ,FIARBIMAVIEAH L LA B H2F (p <
0.001) , A b tA R % AT 7 K X S8k 71 BBl o 2 A — 52 ik
HERCR D HE Dl 36% . SR HEXT T N, OHE il i) 7 I 28
LT — MV E P RS, H AR X HE 0 & 5 /0N H AT
BE BED  TE K X B R PR A A e HE 8OR N
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Fig.4 Relative N,O fluxes among pH classes
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