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Abstract: [ Objective] The response of soil labile organic carbon components and enzyme activities to natural
forest conversion was analyzed in order to provide a scientific basis for predicting regional soil health
evolution and environmental change. [ Methods] A native evergreen broad-leaved forest and a converted
conifer plantation, an orchard, a sloping tillage area, and a paddy with similar geographical background and
clear land use history were studied. The responses of labile organic carbon fractions and enzyme activities in
topsoil to native forest conversion were investigated using various physical, chemical, and biochemical
techniques. [ Results] The native forest conversion to an orchard, a sloping tillage area, and a paddy
significantly reduced the soil organic carbon content, labile carbon fraction contents, and enzyme activities by
429%6—67%, 47%6—88%, and 36%—89%, respectively. Notably, the readily oxidizable organic carbon,
microbial biomass carbon, and invertase activity experienced the greatest reduction compared with the native
forest conversion, sensitively indicating the reduction in soil organic carbon content and its lability. Readily

oxidizable organic carbon was, therefore, considered to be a practical index. Reductions in soil labile organic
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carbon fractions and enzyme activities were lower for the conversion of native forest conversion to plantation

than for the native forest conversion to orchard and sloping tillage area, showing the preservation capacity of

soil labile carbon in the plantation. The ratio of labile organic carbon to total organic carbon in soil was

significantly reduced after the native forest conversion to plantation, sensitively reflecting the reduction in

soil carbon quality. [ Conclusion] Native forest conversion led to substantial reductions in labile organic

carbon quantity, carbon quality, and related enzyme activities in soil, suggesting a degradation of soil biological

health and a decline in soil quality.

Keywords : native forest conversion; labile organic carbon fractions; enzyme activities; soil health; Northwestern

Hunan Province
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Table 1 General characteristics of sampling plots
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Table 2 Basic physicochemical properties of 0—20 c¢m topsoil in experimental sites
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(g+kg ") (g kg (g+kg ) (mg « kg™ ") (mg « kg ") (mg * kg™ )
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Effects of native forest conversion on soil labile organic C fractions
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Table 3 Ratio of labile soil organic carbon fractions to soil organic carbon in various land uses %
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KR 10+2¢ 15+1° 1543 27+4° 0.840.5" 2.2£1.6"
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Fig.2 Effects of native forest conversion on enzyme activity in soil
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Table 4 Correlation coefficient between soil labile organic carbon fractions and enzyme activities

moH LFOC cPOC fPOC ROC DOC MBC
T il 0.57" 0.77"" 0.59" 0.82"" ns ns
Jix H 0.79"" 0.85"" 0.82°" 0.92"" 0.63" 0.56"
FDA /K i i 0.63"" 0.79"" 0.71"" 0.87"" ns ns
H. O, ff 0.74"" 0.86"" 0.79"" 0.92°" ns 0.62"

W%, % % ,ns MBIFRIRTE p<<0.05,p<T0.01 Fl p=>0.05 KF L HREER.

x5 ITEEEAVBREASSEBAEESIEAZERNEXRY

Table 5§ Correlation coefficient among soil labile organic carbon fractions, enzyme activities and soil chemical properties

W H LFOC cPOC fPOC ROC DOC MBC THE ity oK 1t FDA /Kl H. O, i
pH {H ns ns ns ns —0.69" " ns ns ns ns ns

TP 0.78" " 0.76" " 0.74"" 0.72" " ns 0.66" " 0.53" 0.58" 0.70" " 0.81""
TN 0.78" " 0.81°" 0.85"" 0.81°" 0.52" ns 0.59" 0.74" " 0.78" " 0.85°"
DON 0.85" " 0.88" " 0.88" " 0.96" " 0.53" 0.66" " 0.74" 0.89"" 0.85"" 0.92""
NH;-N  0.77"" 0.82°" 0.79" " 0.84"" 0.78" " ns 0.68" " 0.90" " 0.73"" 0.75""
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Fig.3 Sensitivity index (SI) of soil organic carbon fractions and enzyme activities in response to native forest conversion
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