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Dynamics of soil respiration under different land uses from an agro—pastoral ecotone of Northern China

YANG Xin-ming'?, HAN Lei', ZHUANG Tao"

(1.Institute of Soil, Environmental Research Institute of Jinan, Jinan 250100, China; 2.College of Resources and Environmental Sciences,
China Agricultural University, Beijing 100193, China)

Abstract: The investigation of soil respiration dynamics under different land uses is critical for understanding the ecosystem carbon cycle
from an agro—pastoral ecotone of northern China. In this study, three typical land uses, including Free—grazed grassland (FG), Ungrazed
grassland (UG ), and Oat cropland (AN ), were selected in an agro—pastoral ecotone of Guyuan, Hebei. Soil respiration, top soil temperature,
and water content were determined by using LI-8100A (Li—-COR, Lincoln, NE ) during the growing season (from June to September ). The re-
sults indicated that the dynamics of soil respiration were consistent under three typical land uses, showing soil respiration rates were higher
in July and August than in June and September. During the growing season, the average rates of soil respiration in FG, UG, and AN sites
were 3.41, 4.06, and 3.58 wmol - m™+s™', respectively. The diurnal variation in soil respiration exhibited unimodal patterns in FG, UG, and
AN sites. Negative values were observed for AN in the morning during September 30. The cumulative soil respiration in UG (766 g+m™)
was higher compared to that of AN(661 g-m™) and FG(644 g-m™). Soil temperature was the key factor controlling the dynamics of soil res-
piration. The Qo value (temperature—dependence of soil respiration) in AN was higher than that in FG and UG, which indicated that the
conversion of grassland to cropland in this region could increase the loss of organic carbon in the background of global warming.
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Figure 1 Dynamic trends of soil temperature and soil moisture in FG, UG and AN sites under three land uses
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Figure 2 Dynamic trends of soil respiration in FG, UG and AN sites under three land uses
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Table 2 Parameters of relation model of soil respiration with soil temperature and moisture under three types of land—use

. F=Ae"" F=aW+bW+c
Fe ;
A B R P 0w a b c R P
FG 0.466 0.13 0.51 <0.01 3.8 -80.69 39.86 -0.88 0.08 0.04
uG 0.833 0.11 0.69 <0.01 3.0 =75.91 42.50 -1.06 0.27 <0.01
AN 0.344 0.16 0.43 <0.01 4.7 21 12.87 1.70 0.27 <0.01

T F 3R LI (pumol - m ™2+ s7) |, TR 10 em L3EEE (C) , WRIR 0~6 em LHERE (em®-em™) , Q1o 787n L 3ENF IR 6L B2 i ffUsdt: | R
PRI AR R BN B E A B a b FIUE T AL

Note: F indicates soil respiration (umol *m™+s™) , T indicates soil temperature at 10 em depth (°C), W indicates soil moisture at 0~6 cm depth (cm’
ecm™). Qo indicates the sensitivity of soil respiration to temperature , R* and P indicates the correlation coefficient and significance of fitting. A,B,a,b,c are

constant.
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