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Abstract: [ Objectives ] Paddy ecosystem is an important source of N,O emission, this paper is aimed to clarify
the effects of different nitrogen forms under different light intensities on N,O emission from rice phyllosphere and
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rhizosphere and the mechanism of these effects. [ Methods ] Hydroponic methods with rice were adopted in
small incubators in which the light was controlled. The incubators were separated into inner and outer chambers,
and the above-ground part of rice was completely sealed in the inner chamber and the roots in the outer chamber.
The N,O emissions from rice phyllosphere and rhizosphere were measured by gas chromatography method. It was
firstly studied about the effects of three N forms (NO, -N, NH,NO,-N, NH,"-N) on N,O emission of rice
phyllosphere and rhizosphere under weak light (8:00—18:00, 4000 Lux) and same N applications (90 mg/L).
Then the experiments were conducted to further study the effects of different N forms on N,O emission from
rice phyllosphere and rhizosphere under different light intensities (weak light, 8:00-18:00, 4000 Lux;
18:00-22:00, 0 Lux; strong light, 8:00-18:00, 8000 Lux, 18:00-22:00, 0 Lux and natural sunlight,
respectively). [ Results ] 1) Under NO, -N, NH,NO, and NH, -N with weak light, the mean rates of N,O
emission from phyllosphere and rhizosphere were 6.37, 5.03 and 0.46 pg/(pot-h), respectively, and 16.30, 15.71
and 1.31 pg/(pot-h), respectively, during rice tillering stage, and similar results were obtained during rice
flowering, seeding and mature aging stages under the same conditions. 2) Under weak light, the N,O emissions
from rice phyllosphere treated with NO, -N, NH,NO, and NH, -N were 10.47, 3.70 and 0.26 ug/(pot-h),
respectively, and 20.83, 10.82 and 2.08 pg/(pot-h) with strong light, respectively, during flowering and seeding
stages. There were significant differences in N,O emissions among the three N forms under these two light
intensities, but no significant difference in N,O emissions between NO; -N and NH,NO, under the sunlight. 3)
Under NO, -N, NH,NO, and NH,"-N with the weak light during flowering and seeding stages, the N,O emissions
of rice rhizosphere were 27.76, 5.19 and 0.30 pg/(pot-h), respectively. Under the strong light, the N,O emission
rates were 20.83, 10.82 and 2.08 pg/(pot-h), respectively, and 16.49, 20.21 and 1.74 pg/(pot-h), respectively,
under the sunlight. The N,O emission from rhizosphere was high with high light intensity under NH,NO,. No
significant difference was observed in the N,O emission between NO, -N and NH,NO; under sunlight, but did
under weak light. 4) There was a significantly positive linear regression relationship between N,O emission from
rice phyllosphere(Y) and rhizosphere(X) (Y = 1.963 + 0.444X, R* = 0.661, P < 0.01). [ Conclusions ] The N,O
emissions from rice phyllosphere and rhizosphere can be increased significantly by NO; -N, followed by NH,NO,.
The N,O emissions is also increased with the increase of light intensity. The N,O emissions of phyllosphere can
reflect the N,O emissions of rhizosphere. Therefore, while applying N fertilizers, ammonium fertilizers should be
preferentially used and nitrate nitrogen and fertilizers containing nitrate nitrogen should be avoided.

Key words: nitrogen forms; rice; phyllosphere; rhizosphere; N,O emission
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Fig. 1 Apparatus monitoring N,O emission
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Table 1 N,O emission of rice phyllosphere and rhizosphere in different nitrogen forms at tillering stage under weak light

B Phyllosphere [pug/(pot-h)]

#RF% Rhizosphere [ug/(pot-h)]

AERA I BRHERL STHR (%)
N form R T4 Mk s T W |- Phyllosphere
Morning Afternoon Night Morning Afternoon Night contribution
NO;-N 6.82+2.03a 627+1.66a 6.03+1.65a 16.56 +3.42a 18.17+3.02 Aa 14.16+2.19 Aa 28.24+1.30a
NH,NO, 452+1.69a 497+1.64a 559+1.76a 16.36+4.00a 17.09+4.25 Aa 13.67 +2.64 Aa 2441+233a
NH,-N 0.89+041b 022+022b 026+£029b 1.56£1.09b 1.33+1.08 Bb 1.04+0.86 Bb 23.66 +6.63 a

TE (Note) : HEAIKIERIH 90 mg/L N supply was 90 mg/L; [AIFVRLRIR IR/ . K5 58533130 R AR R B A A B 2 5 4 3
% 4 3% 7K F- Different small and capital letters mean significantly different at 0.05 and 0.01 probability levels.

22 EABARETIAREERSIKGHARESE
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AEFRKAEAR . S NL,O HEBUS B A Y 43 BEH
1) 75% F1 32.99%, # 8 EILT NO,-N Ab# (P <
0.05), %5/ BEI I Ab 3R] 22 53 K i 3 B 45 SR A [
(# 1, P>0.05) 7EERE A48 X A3 /KAEAR . St
N,O HERI AT, KR BR N,O HEA HAE I A2

PR b FRHER N,O (25 o B AN 2 /K A il L
# N,O HE A EEEAUE, TR AF LSS S A= Wy i 55
SrBES USRI, B AN HE AL NLO A A X 4
5, IXNZ A NO,-N AR FR N,O HEH R 244 hn
F LR 2 — o AN S A I R 0
FHCY, T N,O EZIE T NO, -N, BT 4645 52 3
NH,NO, 4b3# N,O HEjC 2 W B B A8 1k, S AR5
K IEFRW NOy-N 5 NH,-N A7 4, NH,-N
T NO,-N N A=Y B At R, 3 A 4
HKAEAR . IS NLO HEBVE I )45

R2 FAFBTAREERRHSAERRKFET LS LM PR RER N,O BIHERURZR
Table 2 N,O emission of rice phyllosphere and rhizosphere as affected by nitrogen forms at flowering and
seed setting stage under weak light

-f5= Phyllosphere [pg/(pot-h)]

#RBR Rhizosphere [pg/(pot-h)]

AEA PR BTRR (%)
N form L T e I L T W - Phyllosphere
Morning Afternoon Night Morning Afternoon Night contribution
NO,-N 11.12+3.79 a 10.83+3.18a 9.48+2.56a 26.55+9.11a 3392+1247a 2281+7.88a 27.69 +1.74 Bb
NH,NO, 3.95+1.45ab 379+1.17b 3.37+098b 480+1.66b 6.63+£234b 413+£1.69b 42.14+2.89 Aa
NH,-N 0.15+0.06 ¢ 030£0.12¢  033+0.15¢ 0.14£0.12¢  0.40+0.10¢c 0.35+0.18¢ 47.69 +2.59 Aa

IE (Note) : HLEMRIEIIH 90 mg/L N supply was 90 mg/L; [F]—FNEHRANE/ IS . IS FEE00 HIFIRAN R FUERTE A0 B H) 22 573k 3% |
% 4 % 7K - Different small and capital letters mean significantly different at 0.05 and 0.01 probability levels.
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Table 3 N,O emission of rice phyllosphere and rhizosphere as affected by different nitrogen forms at

mature aging stage under weak light

B Phyllosphere [pg/(pot-h)]

HRFR Rhizosphere [pg/(pot-h)]

AR AR (%)
N source 4 ™ il ko ™ W b Phyllosphere contribution
Morning Afternoon Night Morning Afternoon Night
NO,-N 842+ 178Aa 631+205a 8.18+1.71 Aa 31.61=11.33a 2561+15.61la 19.00+6.52a 23.63+3.25Db
NH,NO, 2.02+062Bb 1.76+0.51b 3.44+0.96 Bb 542+£195b 349+0.8la 4.18+0.83b 3525+527a
NH,'-N 1.01+023Bb 1.04+0.12b 1.49+0.25Bb 1.23+0.33b 1.54+025a 237+£0.56b 4135+19%4a

T (Note) : HLEHEEE S 90 mg/L N supply was 90 mg/L; [Al—3EIRAR/N . KEFRE HF R AR R K]

AL PRI 22 8 3 |

% {235 7K F- Different small and capital letters mean significantly different at 0.05 and 0.01 probability levels.
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Fig. 2 N,O emission of rice phyllosphere as affected by nitrogen forms at flowering and
seed setting stage under different light illumination
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