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Soil Microbial Respiration Under Different Soil Temperature Conditions and Its

Relationship to Soil Dissolved Organic Carbon and Invertase

WU Jing, CHEN Shu-tao” , HU Zheng-hua, ZHANG Xu

(School of Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract: In order to investigate the soil microbial respiration under different temperature conditions and its relationship to soil
dissolved organic carbon ( DOC) and invertase, an indoor incubation experiment was performed. The soil samples used for the
experiment were taken from Laoshan, Zijinshan, and Baohuashan. The responses of soil microbial respiration to the increasing
temperature were studied. The soil DOC content and invertase activity were also measured at the end of incubation. Results showed that
relationships between cumulative microbial respiration of different soils and soil temperature could be explained by exponential
functions, which had P values lower than 0. 001. The coefficient of temperature sensitivity ( Q,, value) varied from 1.762 to 1. 895.
The Q,, value of cumulative microbial respiration decreased with the increase of soil temperature for all soils. The Q,, value of microbial
respiration on 27 days after incubation was close to that of 1 day after incubation, indicating that the temperature sensitivity of
recalcitrant organic carbon may be similar to that of labile organic carbon. For all soils, a highly significant (P =0.003) linear
relationship between cumulative soil microbial respiration and soil DOC content could be observed. Soil DOC content could explain
31. 6% variances of cumulative soil microbial respiration. For the individual soil and all soils, the relationship between cumulative soil
microbial respiration and invertase activity could be explained by a highly significant (P <0.01) linear regression function, which
suggested that invertase was a good indicator of the magnitude of soil microbial respiration.

Key words : temperature ; soil microbial respiration; temperature sensitivity coefficient; dissolved organic carbon; invertase
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Table 1 A survey of soil sampling sites
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Table 2 Functions fitting the relationship between cumulative microbial respiration and soil

temperature for different soils under different temperature ranges

RS bR TLEEE L/ C WL R? Qo
5~15 R, =0.090¢" 652 0. 996 1.919
LS1 10 ~20 R, =0.106¢" %24 0. 996 1. 689
15 ~25 R, =0.111¢"%0% 0.998 1.652
5~15 R, =0. 1050723 0.971 2. 065
LS2 10 ~20 R, =0. 142009 1. 000 1. 647
15 ~25 R, =0.142¢0 000 1. 000 1. 649
5~15 R, =0.125¢0 0670 0.987 1.954
LS3 10 ~20 R, =0.141¢" 08¢ 0.998 1.797
15 ~25 R, =0. 142> %75 0. 996 1.777
5~15 R, =0.082¢" 090 0. 982 1.994
7JS 10 ~20 R, =0.105¢" %03 0. 999 1.654
15 ~25 R, =0.109¢" 482 1. 000 1.619
5~15 R, =0.060e" 0746 0. 994 2.109
BHS 10 ~20 R, =0.074e" 8% 0.996 1. 800
15 ~25 R, =0.078¢" 0558 0. 999 1.747
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Fig. 2 Relationship between cumulative soil microbial

respiration and soil temperature
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