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Soil Respiration and Its Influencing Factors at Grazing and Fenced Typical Ley

mus chinensis Steppe , Nei Monggol

JIA Bing rui' ?, ZHOU Guang- sheng1 , WANG Feng yu1 2 WANG Yu hui!
(1 .Laboratory of Quantitative Vegetation Ecology , Institute of Botany, Chinese Academy of Sciences, Beijing 100093 ,China; 2.
Graduate School of the Chinese Academy of Sciences, Beijing 100039 ,China)

Abstract :Based on two year soil respiration observing data at fenced and grazing typical Leymus chinensis steppe , Nei Monggol by the
enclosed chamber method, soil respiration and its relationships with various affecting factors were analyzed. The major results include :
(DThe diurnal and seasonal dynamics of soil respiration are similar at fenced and grazing typical Leymus chinensis steppe , but soil res-
piration rate is larger at the fenced plots than that at the grazing plots, and their values were 219.18 mge*( m**h) "' and 111.27 mg
«(m?+h) "', respectively . The reason of soil respiration rate increasing in the fenced plots might be the increases of biomass in the be-
lowground and soil water content. @Among the influencing factors on soil respiration, grazing decreases the effects of soil water con-
tent and relative humidity and increases the effect of photosynthetic rate , and has no significant effects on other factors. (At the
fenced plots , the correlation of soil respiration rate with soil water content is largest, followed by photosynthetic rate, air te mpera-
ture , relative humidity , air CO, concentration, intercellular CO, concentration, stomatal conductance and the lowest being photosyn-
thetically active radiation. Soil water content and air te mperature are the main environmental factors, and photosynthetic rate is the
critical biotic factor. The affecting factors on soil respiration are the same at the fenced and grazing plots , however the importance of
those influencing factors is changed quantitatively .
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Fig.2 Diurnal dynamics of soil respiration rate at the fenced and grazing plots
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Table 1  Comparisons of soil respiration rate and its affecting factors at the fenced and grazing plots( n =71)
T
t
/ mg*(m*h) ! 22.53 ~ 661 .40 219.18 16.08 ~ 323 .50 111.27 6.72" "
! % 5.60~17.40 10.85 2.90 ~14.40 7.65 20.53" 7
/C - 1.40~38.90 24.73 0.20 ~38.80 24.86 - 0.34
Co, /pmol* mol ™! 330.18 ~ 375 .48 345.20 337.87 ~372.97 345.47 -0.21
/% 0.68 ~32.86 15.23 2.07 ~29.38 12.70 3.877°
/pmol* ( m?es) " 1.59 ~2 485 .6 1.515.92 3.09 ~2 469 .4 1 650.02 -1.98
/pmols( m*es) ~! 0.83~17.71 6.48 0.47 ~20.38 7.06 -2.06"
Jemes™! 0.44~12.68 3.64 0.09~10.1 4.04 - 0.82
CO, /pmol* mol ! 279.48 ~ 392 319.84 246.87 ~ 386 .65 315.37 0.16
* p<0.05; * * p<0.01,
R ate) ( Pearson) R
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Table 2 The correlation coefficients bet ween soil respiration rate and affecting factors at the fenced plots( n =233)
/
Cco, Cco,
mg* (m?+h) " o o 1 o 20y -1 200y 1 -1 -1
! % /C /umol® mol ! % /pmole((m”*s) /umol* (m”*s) /cmes /pumol* mol
1.000
0.846" " 1.000
0.488" " 0.284" " 1.000
CO, -0.291"° -0.258" " -0.379"° 1.000
0.301"° " 0.361° " - 0.262° 0.226" " 1.000
0.150" 0.169" " 0.508" " -0.392" " -0.322"° 1.000
0.549" " 0.642" " 0.127 - 0.142°7 0.425" " 0.219" " 1.000
0.254" " 0.199" " - 0.137" 0.239" " 0.718" "  -0.249" " 0.336" " 1.000
CO, -0.280"° -0.220° " -0.493"° 0.568" " 0.273" " -0.394" " - 0.234" " 0.394" " 1.000
3 ( n=171)
Table 3 The correlation coefficients between soil respiration rate and affecting factors at the grazing plots( n =71)
Co, Cco,
/ mg*(m**h) " o P 1 o 20 -1 2eey - 1 o1 1
! % /C / umol® mol ! % /pmol*((m”*s) /pmol* ((m”*s) /cmes /pmol* mol
1.000
0.747" " 1.000
0.561" " 0.318" " 1.000
CO, -0.384"° -0.3547 " - 0.242 1.000
0.508" " 0.558" " - 0.041 0.078 1.000
0.320"° " 0.239° 0.779 -0.327"7 -0.013 1.000
0.600" " 0.690" " 0.409° - 0.295° 0.589" " 0.417" " 1.000
0.369" " 0.299° 0.257 - 0.236 0.702" " 0.387"° 0.419" " 1.000
Co, - 0.348" " -0.336" " -0.192 0.165 - 0.133 - 0.219 - 0.238° - 0.111 1.000
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