31 2 Vol.31 No.2

2010 2 ENVIRONMENTAL SCIENCE Feb. 2010
12 2 3% 23 2
1. 230031 2. 712100 3.
712100
2008 3 ~2009 3
dissolved organic C DOC soil microbial biomass
C MBC soil organic C SOC soil total N STN . 5 N
0N, 45 N, 90 N,, 135 N 180 Ny, kg/hm’. 0 ~90 kg/hm’
90 ~ 135 kg/hm’ 135 ~ 180 kg/hm’
Ny Ny Ny Nis Nigo co, 0.27 ~2.01 0.36~2.26 0.58~2.56 0.65
~2.94  0.58 ~2.6 pmol/ m*- s . 3~10 11 ~ 2
DOC MBC . DOC MBC C/N
X171.1 A 0250-3301 2010 02-0390-07

Effects of Nitrogen Rates on Soil Respiration in Winter Wheat Cropping System

in Semi-Arid Regions on Loess Plateau
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Abstract To evaluate effects of nitrogen rates on soil respiration we measured the diurnal and seasonal dynamic changes and the
contents of the soil organic carbon SOC  soil dissolved organic carbon DOC  soil microbial biomass carbon MBC  and total soil
nitrogen TSN under different growing seasons of winter wheat under the continuous systems from March in 2008 to March in 2009 at
Changwu ecological station of the Chinese Academy of Sciences. The experiment consists of five nitrogen rates 0 N, 45 N, 90

N,y 135 N, and 180 N, kg/hm’. Soil respiration rate significantly enhanced with increasing nitrogen rate ranging from
0 1090 kg/hm’ and increased little from 90 to 135 kg/hm® but decreased with increasing nitrogen rate from 135 to 180 kg/hm®. At the
seasonal change scale there were an active phase of soil respiration from March to October and a weak phase of soil respiration from
November to February. At the annual change scale the fluctuate range of the treatments Ny N,; Ny N, and N g were 0. 27-2. 01
pmol/ m*- s 0.36-2.26 pmol/ m’- s 0.58-2.56 pmol/ m’- s 0.652.94 pmol/ m’- s and 0.58-2.6
pmol/ m’- s respectively. Nitrogen fertilization significantly affected the dynamic changes of DOC and MBC. There were

significant positive correlations between soil respiration rate and DOC and MBC while significant negative correlations with the C/N

ratio.
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Table 1  Effects of N rates on DOC and MBC in winter wheat cropping system/mg- kg '
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Table 2 Relationships between soil respiration DOC and MBC under different N rates under different nitrogen rates
DOC 0.953 " 0.358 0.737 " 0.972"* 0.750 " 0.893 " "
MBC 0.961 " 0.17 0.462 0.331 0. 800 * 0.9591 "~
I = ® %k
MBC DOC
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p <0.01 3
Table 3 Relationships between soil respiration DOC “ .C/N
and MBC during the different growing stages
41 42
NO N45 N90 N135 NI2$()
DOC 0.043  0.422  0.592  0.667  0.313 C/N
MBC 0.497  0.781°  0.416  0.841°* 0.740° . Brumme ¥
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