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Abstract . Mineral soil respiration is an important route for the loss soil carbon (C) in forest ecosystems, and it is a key

factor for estimating the forest ecosystem carbon balance. Making sense of mineral soil respiration variation on temporal and
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spatial scales is a critical component of understanding forest ecosystem C cycle responses to climate change. Thus, high-
frequency measurements have become one of the primary tools used to measure mineral soil respiration on both temporal and
spatial scales. The objective of this study was to compare a manual system ( Li- 8100A ) with an automated system for
measuring mineral soil respiration in a subtropical forest. We carried out the study in a secondary Castanopsis carlesii forest
with different forest management ( Control, CK; Residual retention after clear cutting, RR; Residual burning after clear
cutting, RB) in Sanming, Fujian. The results obtained were as follows. (1) The mineral soil respiration flux, soil
temperature, and soil moisture content under different forest managements all showed obvious seasonal dynamics, and
mineral soil respiration rates were in the order of CK (2.18 wmol m™ s™) > RB (1.93 pmol m™s™") > RR (1.89 pmol
m~>s'). (2) The annual flux determined using high—frequency measurement was significantly higher than that determined
using the manual system, whereas there was no difference between the soil respiration rate calculated between 09:00 and
11:00 (high—frequency data) for different forest managements. (3) Soil hydrothermal condition is one of the important
factors affecting mineral soil respiration under different forest management. A two—factor model show that included soil
temperature and moisture explained the annual variation of mineral soil respiration rate as 96.8% , 62.8% and 95.4% in
CK, RR, and RB treatments, respectively. The double factors model demonstrated that combined with soil temperature and
moisture was explained the annual variation of mineral soil respiration rate 96.8% , 62.8% and 95.4% in CK, RR and RB,
respectively. The results obtained using this model were better than those obtained using a single—factor model. Therefore,
in order to accurately assess and predict the effects of different forest management on the C flux exchange between the soil

and atmosphere under future climate change, high—frequency measurements should be considered.

Key Words:; different forest management practice; high frequency automatic observation; soil heterogeneous respiration;

diurnal dynamics; carbon flux
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Table 1  Soil physical and chemical properties of the study sites
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Table 2 Different forest management in different seasons mineral soil respiration flux difference with different ways of observation
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Table 3  The relationship between different forest management mineral soil respiration, soil temperature (T) and water content ( M)

s Z4 RS = ae" RS = aW +b Rs = ae"W*

Treatment Season a b Qo R2 a b R? a b ¢ R2
it e 2% 9.94 -0.043 0.65 0.095** 021 -0.804 0.547** 0.06  0.007 1.28  0.546**
CK &S 0.51 0.087 239  0.590**  0.22 0.166 0.045* 5631  0.120 -2.16  0.717**

L& 0.54 0.113  3.10 0.850** -0.16 3.208 0.101** 0.10  0.119  0.66  0.863**
BE 0.62 0.068 1.98 0.852** -0.23 5.937 0.749** 0.19  0.075 038  0.841*"
AERE 0.83 0.054 172 0.902** 0.02 1.821 0.010 327 0.057 -0.52  0.968**
B CES 3.11  -0.014 0.87 0364** 0.03 1.631 0.016 1.88 -0.015 0.22  0.403**
RR 2 463 -0.019 083 0.257** -0.01 3.163 0.001 376 -0.019  0.08  0.253**
&2 2.16 -0.048 0.62 0.535** 0.10 -0.221 0.087** 148 -0.042 0.12  0.509**
T 1.83  -0.028 0.76 0.544** 0.09 -0.983 0.184** 0.16 -0.027 076  0.594**
AR 1.07 0.024 127 0.223** -0.11 3.599 0.473** 75.56  0.002 -1.40  0.628**
pe ES 1.49 0.022 1.25 0451** 031 -0.196 0.343** 0.23  0.018 0.85  0.647*"
RB &= 1.77 0.015 1.16 0.308** 0.05 2.118 0.030* 1.38  0.014  0.11 0.325**
X7 0.59 0.030 135 0.466*" 020 -0.946 0.588** 0.02  0.018 1.65  0.725*"
T 0.58 0.047 1.60 0.786"* -0.06 2,016 0.053** 0.66  0.044 -0.04  0.759**
R 0.47 0.061  1.84 0.900** 0.03 1.623 0.006 6.80  0.059 -1.14  0.954**

* FRIBB W EKF-(0.05) , 7 RoRIBFI R ZE MK (0.01)
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