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Nitrous oxide (N,0) emission can be affected by the amounts and forms of nitrogen (N) available
in soils. To improve our understanding of the response of N,O emission to different N addition levels and
forms, a manipulative field experiment was conducted to investigate the effects of different forms
(ammonium sulfate, As;(NH,),S0,; sodium nitrate, Na;NaNO,; ammonium nitrate, AN:NH,NO,)
and levels (control: 0 kg/(ha-year) ; low N, LN: 50 kg/ (ha-year) ; MN: 100 kg/ (ha-year) and high
N, HN: 150 kg/(ha-year) ) of N addition on N,O emission of temperate Pinus tabuliformis forest soil
using the static closed chamber method at Experimental Forest Station of Beijing Forestry University in
Beijing, northern China. Our results showed that soil N, O emission showed a trend of seasonal variation ;
higher in summer ( May to August) but relatively low in the remaining seasons. The minimum value
appeared in January. Different levels of N addition increased annual N,O emission in the order of HN >
MN > LN > control. The three N forms increased annual N,O emission in the order of AN > As > Na, but
the difference was insignificant (P >0.05) between As and AN or As and Na. These results suggested

that the N,O emission from temperate forest soil sensitively responded to N addition forms and levels. In
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addition, soil temperature, air temperature and water-filled pore space also influenced soil N,O fluxes.
Annual soil N,O emission factors ranged from 0. 34% to 0. 94% for different N addition treatments, with
an overall emission factor value of 0.364% . The emission factor values were far less than the mean
default emission factor proposed by the Intergovernmental Panel on Climate Change (IPCC).
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Tab.1 Background values of soil physiochemical properties ( Mean +SE, n=3)

PR - FHLT £y NH, -N/ NO; -N/
p
Forest type Organic matter/ (g-kg™")  Total nitrogen/(g-kg™") (mg-kg™") (mg-kg™")
AR Pinus tabuliformis 6.31 +0. 36 44.4 £1.88 2.31 +0.23 1.29 +£0. 26 0.75 +£0. 25
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Tab.2 Results of repeated measures ANOVA of soil N,O emission under different N-level and

N-form addition from June to August

TH Ttem A5 5% Variation F P

i fE] Time 853. 815 <0. 001

RIRIKSEZ RN Different N addition level BOKTE N level 186. 904 <0. 001
M) x 7K Time x N level 97. 604 <0. 001

i) Time 1266. 148 <0. 001

AFIEASEENN Different N addition form BUBZS N form 1300, 398 <0. 001
] x ZJEA Time x N form 262. 870 <0.001
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Fig.2  Seasonal variations of soil N,O fluxes under different N-level (a) and N-form (b) addition
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Tab.3  Annual N,O cumulative fluxes and soil N,O emission factor under different N-level and N-form addition

A AEKSEE AN Different N addition level

AEPJESE AN Different N addition form

ltem CK LN MN

HN AN Na As

FRHE (kg+hm =)

Cumulative emission/

(kg-ha™!)
HE 2 %0 Emission 0.936 +
coefficient/ % 0.0385 a

0.40+0.04 ¢ 0.82+0.06 b 0.84+0.04 b

0.497 +
0.0040 b

1.00+0.06 a 0.84+0.04a 0.70+0.04 b 0.81 =0.04 be
0.453 = 0.497 = 0.343 = 0.457 =
0.0180 b 0.0040 a 0.0006 b 0.0049 a

W — AT P AR R F R A B 22 57 .3 (P <0.05) . Note: Different superscripts of letters in the same row indicate the significant differences at

the level of P <0.05 between the treatments.
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and N addition amount
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