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Soil Respiration and Its Affecting Factors of Pinus yunnanensis

in the Middle Regions of Yunnan

ZHAO Ji-xia, WANG Shao-jun” , CHEN Qi-bo, CHEN Min-quan, SHU Jiao-jing, LI Yuan-jiu

(School of Environmental Science and Engineering , Southwest Forestry University ,» Kunming., Yunnan 650224, China)

Abstract: With a portable soil respiration chamber (model Li-6400-09), the soil respiration (Rs) of Pinus
yunnanensis forest in the watersheds of Jianshan River of Chengjiang was measured from April 2012 to
March 2013. The results were as follows: the soil respiration presented significant seasonal variations,
ranged from 0.77 to 4.22 pmol * m * « s ' and the rate of Rs in dry season was significantly higher than
that in wet season. Rs was found to be significant related with soil temperature and soil moisture. Rs had
a strong correlation with soil moisture, which was responsible for about 57. 9% —69. 4% of the seasonal
variation in Rs. The equation of interactions had much more predicative power than that using temperature
and water as single independent variables, soil temperature and soil moisture together could explain
74.5%—81.6% Rs. The coefficients of soil properties to Rs had no unified conclusion. The significant im-
pacts of ROC, TN, AN, TP and pH on Rs were positive, while that of C/N was negative. The results in-
dicated that the soil water under the severe drought had become the main control factor of Rs in the study,

whereas soil properties also had some significant influences on Rs.
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Fig. 1 Seasonal variations of soil respiration rate, soil temperature and soil water content of P. yunnanensis
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Table 1 Relationship between soil respiration rate and soil

temperature of P. yunnanensis

+JZ/cm R, =aefl, R? P Q1o

5 R,=0.513¢% 07T 0.327 0.026 2.12

10 R,=0. 490¢0- 92T 0.383 0.027 2.51
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Table 2 Parameters of the correlation model of soil respiration with soil moisture
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Table 3 Parameters of the correlation model of soil respiration with soil temperature and moisture
B R,=a+bTW R, =aeTW¢ R,=a+bT+cW
/em a b R? P a b ¢ R? P a b ¢ R? P
0~5 0. 309 0.001 0.767 0. 000 0.001 0.113 1.595 0.769 0.000 —1.434 0.112 0.020 0. 816 0. 000
5~10 0.296 0.009 0.657 0. 000 0. 001 0.053 2.156 0.722 0.000 —1.708 0.058 0.019 0. 745 0. 000
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Table 4  Soil chemical properties in P. yunnanensis
SOM ROC TN AN TP

st [ C/N H

il /(g e+ kg D) /(g+kg D) /(g kg D) /(mg * kg™ 1) /(g e+ kg D) b
2012-07 22.61 0.19 0.69 31.65 0. 36 19.01 5.20
2012-10 26. 60 0.25 1. 09 47.79 0.42 14. 16 5.07
2012-12 27.11 0.15 0.85 38.07 0.17 18. 50 5.40
2013-03 23.68 0. 20 0.59 31.79 0.16 23.28 5.16

1 : SOM.: L HEA LT, ROC: & AL A Lk . TN 28 AN KA & TP 428 .
x5 TEWRSTEAFEROBEREST
Table 5 Correlation of soil respiration with soil chemical properties

e Rs SOM ROC TN AN TP C/N pH

Rs 1

SOM 0.104 1

ROC 0.613 0.083 1

TN 0.690* 0.738"* 0.413 1

AN 0.649* 0.715** —0. 857"~ 0.959** 1

TP 0.948* * —0.037 —0.750** 0.597* 0. 537 1

C/N —0.801" —0.540 —0.356 —0.946 " * —0.857 —0.750" " 1

pH 0.582* 0. 444 —0.043 0.666" 0.527 0.534 —0.776"* 1
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