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Evolution (fha_racteristics of Soil Aéfivélﬂ*i:éanic Carbon and Carbon Pool Management

Index Under Vegetation Restoration in Karst Area

CAT Hua, SHU Ying-ge * , WANG Chang-min, LIAO Yuan-hang, LUO Xiu-long, LONG Hui, LI Xue-mei
(College of Agriculture, Guizhou University, Guiyang 550025, China)

Abstract. Vegetation restoration affects the carbon cycle of terrestrial ecosystems by changing the rate of carbon input and conversion. In order to explore the evolution
characteristics of soil active organic carbon components and carbon pool management index during vegetation restoration in karst areas, the soil of a grassland sequence(5, 10,
15, and 20 a) , shrub sequence(5, 10, 15, and 20 a) , and garden sequence(5, 10, and 15 a) in a karst area was taken as the research object, and the adjacent farmland
was taken as the control( CK). The effects of different vegetation restoration years on the evolution of soil organic carbon(SOC) , readily oxidizable organic carbon(ROC,,; ,
ROC,; , and ROC,, were all soil active organic carbon that could be oxidized by 333, 167, and 33 mmol-L ™" KMnO, ), microbial biomass carbon(MBC), dissolved
organic carbon(DOC) , and carbon pool management index ( CPMI) were analyzed. The results showed that compared with that of CK, the average grassland, shrub, and
garden SOC contents in the 0-40 ¢m soil layer increased by 70. 77%, 114.40%, and 50. 17%, respectively. In the 0-20 cm soil layer, with the increase in restoration years,
the SOC content of the grassland sequence and garden sequence increased first and then decreased, and that of the shrub sequence increased first, then decreased, and then
increased again. ROC,5;, ROC,; , and ROC;; were consistent with the SOC change trend of the corresponding sequence. In the 20-40 ¢m soil layer, the change trend of
ROC,55 , ROC,4; , and ROC,; of each sequence was inconsistent with the SOC of the corresponding sequence. In the 0-40 ¢m soil layer, the MBC content of the grassland
sequence decreased first, then increased, and then decreased, and the maximum value of MBC in each soil layer was in G15. The shrub sequence in the 0-10 cm soil layer
increased first, then decreased, and then increased, and in the 10-40 cm soil layer it increased first and then decreased. The garden sequence increased first and then
decreased in the 0-30 ¢m soil layer and gradually increased in the 30-40 cm soil layer. K of the three sequences decreased first, then increased, and then decreased,
whereas L and LI showed the opposite of K. CPI increased first and then decreased; the CPMI of the grassland and garden sequences increased first and then decreased,
whereas the CPMI of the shrub sequence increased first, then decreased, and then increased again. The contents of SOC, ROC,,;, ROC,.,, ROC;;, and MBC and the
annual growth of K, were shrub > grassland > orchard, and the annual growth of DOC and CPMI were orchard > grassland > shrub. The contents of SOC and its components in
the three sequences decreased with the increase in soil layer and had obvious surface aggregation. Redundancy analysis showed that alkali-hydrolyzable nitrogen( AN) was the

main environmental factor affecting soil active organic carbon components and soil organic carbon pool under the vegetation restoration in the karst area. In summary, soil active

s HEA: 2023-01-11; 11T HHA: 2023-03-03
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organic carhon components and CPMI evolved with vegetation restoration years. Different vegetation restorations could increase the content of SOC and its components in karst

areas to a certain extent, and shrub restoration promotes the accumulation of SOC.

Key words: karst region; vegetation restoration; soil; active organic carbon components; carbon pool management index( CPMI) ; evolution characteristics
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Fig. 2 Distribution of readily oxidizable organic carbon in soil profiles of different restoration years in each sequence
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Table 2 Coupling analysis of soil organic carbon components,
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carbon pool management index, and time series

B3] WiH [l 75 AHKREL
Soc y=0.569x +19.470 0.377*
ROC,3, y=0.136x +4.941 0.304 "
ROC,¢; y=0.107x +3. 884 0.297*
45 ROC5, y=0.057x +1.646 0.366 **
MBC y =6.360x +305.948 0.221"
DOC y=0.651x +40.762 0.193™
K, y=-0.031x +3.756 0.153™
CPMI y =2.904x +118.085 0.363**
Soc y=0.841x +21.721 0.371
ROC5;, y=0.164x +5.196 0.281*
ROC,4, y=0.115x +4.023 0.250 "
o ROC, y=0.082x +1.761 0.379 **
MBC y=11.351x +413.883 0.269 **
DOC y=0.368x +49. 133 0.090™M
K, y=0.027x +3.880 0.101™M
CPMI y =2.002x +124. 876 0.230"
SoC y =0.485x +23.257 0.224 **
ROC55, y=0.088x +6.070 0.151*
ROC,; y=0.072x +4.525 0.159 "
ROCg; y=0.054x +1.777 0.260 ***
b5 MBC y =6. 626x +391.670 0.162*
DOC y =0.700x +43.963 0.159*
K, y= —0.092x +3. 863 0.329 *
CPMI y=5.385x +114.770 0.516 ***

1) #* ZRBEKFE(P<0.05), == KaRWBEKFE(P<0.01),
ek FERAER BE KT (P <0.001) ,NA F7R 25 5Kk BEKE (P
=0.05), F[Al
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