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Fig. 1 Analog device of the incubation experiment
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Fig.2 Soil CO,-C and N,O-N emission under different conditions
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1

C0,-C N,ON

Tab.1 Effects of straw and nitrogen fertilizer on accumulative emissions of soil CO,-C and N,O-N

NS HS TS DS
CO,C /(pge g’l) NN 124.86 +7.38Aa 867.11 £37.02Ab 1 605.75 £28.81Ac 2 763.35 +84.19ABd
N,O0N /(ng+g™h) 3.16 £0.29Aa 9.35 £0.2Ab 10.9 +1.4Ab 32.9 £4.475Ac
CO,-C /(pg e g™ LN 164.58 +£9.47Ba 899.97 +£5.68Ab 1 645.06 +33.89Ac 2 676.38 +£340.6Ad
N,O-N /(ng+g™") 150.8 £ 16.2Ba 707 +95.2Bb 801.7 +185.5Bb 1976.9 +515Bc¢
CO,C /( Mg°g") HN 203.96 +19.6Ca 850.68 +£67.5Ab 1644.59 +24.9Ac 3101.35+71.8Bd
N,O-N /(ng+g™h) 394.5 £52.8Ca 1 715.7 +319Cb 2972.4 £712Cc 6 341.3 £964Cd
: 5% ( ) 5% (
)
2
Tab.2 Effects of straw and nitrogen fertilizer on SOC and Total N content
NS HS TS DS
SOC/( Mg-g") NN 4.10 £0.05Aa 5.00 £0.20Ab 5.66 +0.21Ac 7.47 £0.20Ad
N/(ng* g") 0.54 +0.03Aa 0.55 £0.01Ab 0.64 £0.02Aabc 0.71 £0.09Ac
SOC/( pg * g") LN 4.27 £0.15Aa 4.85+0.15Ab 5.73 £0.09Ac 7.23 £0.18ABd
N/(ng* g") 0.56 +0.03Aa 0.64 £0.01Bab 0.74 £0.07Bc¢ 0.80 £0.04Ad
SOC/( pg * g") HN 4.15+£0.09Aa 5.05 £0.24Ab 5.77 +0.43Ac 7.02 £0.24Bd
N/(ng+g™") 0.58 +0.02Aa 0.68 +0.03Ch 0.75 +0.01ABc 0.82 £0.06Ad
N,O DS + HN
6341.3 ng*g”' NS+NN - DS.TS HS
3.16ng g '( 1) 0.217.0.15  0.063
2.2 pgeg o
63 d
( 2)- . IN
HN NN
( 2 P<0.05), 0.075 pg*g ' 0.098 pg* g’
- HS.TS DS
NS Co, o
0.8.1.55 pg*g™' 3.07 ug-g's Co,
DS + 47.67%)
NN DS + HN HS+LN TS + LN  HS + HN (55.91% -
( 2 P>0.05). 50.35%  50.24%)
( 3. Co,
- LN HN NN DS.TS  HS
0.038 pgeg™' 0.06 pg*g! 46.68% 48.711%  47.64% .
o Co,
HN.LN NN
( 2). 46.37%50.72%  45.94% .
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Tab.3 Effects of straw and nitrogen fertilizer on emission efficients of C and N of straw and N of urea
NN LN HN NN LN HN NN LN HN
EFy./% EFgy /% EFyy /%
NS - - - - - - - 0.20£0.02 0.27 £0.04
HS 37.1+£1.9 36.8+0.5 32.3+4.3 0.012+0.007 0.951 +£0.139 2.261 +0.486 - 0.94+£0.13 1.16 £0.00
TS 37.0+0.8 37.0+0.6 36.0+1.1 0.007 £0.000 0.556 £0.162 2.203 +0.647 - 1.07 £0.25 2.00+0.48
DS 33.0+£1.1 31.4+4.3 36.2+1.0 0.013+0.001 0.780+0.213 2.531 +£0.401 - 2.63+0.70 4.26+0.65
3
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o 1) Shao ™
(18 -19) i
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Effects of Cotton Straw and Nitrogen Fertilizer on Soil CO,
and N,O Emissions and Their Coefficients
NIU Bai-cheng' >®  ZHAO Cheng-yi' YU Yong=iang' > TAN Li-hai’ AN Zhi-shan’
(1. State Key Laboratory of Oasis Ecology and Desert Environment Xinjiang Institute of Ecology and
Geography Chinese Academy of Sciences Urumgi 830011 Xinjiang China;
2. Dunhuang Station for Gobi Ecological and Environmental Research Northwest Institute of Eco-nvironment
and resources Chinese Academy of Sciences Lanzhou 730000 Gansu China;
3. University of Chinese Academy of Sciences Beijing 100049  China)
Abstract: In this study cotton soil from oasis farmland in Xinjiang was taken as a research object to assess the

effects of different amounts of cotton straw and nitrogen fertilizer on soil CO, and N,O emissions soil organic carbon
content total nitrogen content and the coefficients of carbon and nitrogen emissions based on incubation experiment
in laboratory. The results showed that the soil CO, and N,O emissions were increased remarkably with adding
straw while the effect of nitrogen fertilizer on CO, emission was not significant but the N,O emission was increased
while the

N,O emission was rapid in the first 3 =5 days. Soil organic carbon content and total nitrogen content were increased

significantly. Under adding straw and nitrogen fertilizer the CO, emission was fast in the first 16 days

after applying straw. Soil organic carbon content was decreased and the total nitrogen content was increased when
nitrogen fertilizer was added. The calculated results are as follows: (1) The proportion of soil organic carbon from
straw decomposition was 47. 67% the soil organic carbon released as CO, and the values were the highest
(48.71% and 50.72%) under the situation of total straw and low nitrogen level; (2) The mean emission factor of
straw carbon was 35.2% but it was not a constant for different treatments; (3) The emission factor of straw nitrogen
was increased with the increase of applying nitrogen amount but it was not directly related to straw quantity;
@) The emission factor of urea nitrogen was increased with the increase of applying straw and nitrogen quantities.
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cotton straw; soil; CO,; N,O; organic carbon; emission factor



