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Abstract: Ecological restoration projects such as mine reclamation, desertification control, and close hillsides for
afforestation, not only improve the ecological environment within the region, enhance the stability of ecosystems and carbon
sequestration capacity, but also promote soil and karst carbon sequestration. However, previous studies have mainly focused
on the study of soil physicochemical properties and karst carbon sequestration characteristics under different land use
patterns,, while there is limited research on soil carbon pools and karst carbon sequestration characteristics under different
restoration measures and vegetation cover. This article takes examples from the ecological restoration of mines in Beibei,
Chongqing and the desertification control area in Wushan to investigate changes in soil carbon pools and limestone
dissolution rates under different land use patterns through monitoring using standard dissolution test specimens and soil
sampling analysis. The study aims to explore the impacts of different ecological restoration measures on limestone dissolution

rates.
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To avoid the influence of different limestone dissolution differences, circular standard dissolution test specimens made
of pure limestone from the Devonian Rongxian Formation series in Guilin, Guangxi, were used uniformly in the experiments.
By the end of June 2022, the specimens were buried in layers according to the thickness of the soil layers. When the soil
layer thickness was =50 cm, four layers of standard dissolution test specimens were placed: 100 or 150 cm above the
ground, 0—2 cm below the surface, 20 cm underground, and 50 c¢m underground. When the soil layer thickness was less
than 50 c¢m, three layers of standard dissolution test specimens were placed. The monitoring points in Beibei were retrieved
in three batches on November 7, 2022, February 9, 2023, and April 7, 2023, respectively, while the monitoring points in
Wushan were retrieved in two batches on December 29, 2022, and April 4, 2023.

The monitoring results showed that the content of Soil inorganic carbon (SIC) in the restoration area is relatively high,
significantly higher than the content of Soil organic carbon (SOC), with an average value of about 4.5 times. There is
significantly negative correlation between the content of SIC at the surface and 20 cm below the soil and the limestone
dissolution rate. The content of SOC is affected by soil types, vegetation restoration duration, and other factors. The longer
the restoration period and the more flourishing the vegetation, the higher the SOC content. It shows that the mine restored for
1—4 years<the orchard restored for 5 years<the desertification control area restored for 10 years<the orchard restored for 20
years<the forestation area developed from tree planting on mountain slopes restored for 20 years, but the correlation with the
limestone dissolution rate is not significant. The dissolution rates in the air and on the surface are influenced by physical
weathering and chemical weathering, with higher dissolution rates than underground during the monitoring period. As the
monitoring duration increases, the dissolution rates underground and on the surface increase significantly, while the
dissolution rate in the air decreases. Different restoration measures also result in different underground limestone dissolution
rates, showing that for the mine restoration area in Beibei, Laurel > Laurel (orange trees) > Laurel ( peach trees) >
Pepper trees > plum trees; for the ecological restoration area in Wushan, forested areas for desertification control >
forestation areas on mountain slopes > orchards for desertification control. In summary, in future ecological restoration

efforts, the selection of vegetation types and restoration measures can be used to increase karst carbon sequestration effects.

Key Words: karst region; ecological restoration; soil carbon pool; dissolution rate

BIMESE A AR E B AR SR B TR A T IX ARSI S M AR S R SRR E I
FIARBIRRIRE A , [7) B3 T 42 iy - SRR AV BRICRE T . R, AR 25 ORI 18 52 10 kY 00 B 5 28 X
i

EA BRI AR | LR SNEKHE S5 AN T T BUR I I A il i ke, Hoh 3
L AR AT 5 A B L AR 289% ) 5 R T - st R T Oy 2 R AR 2 S8 A 5 W kY oo Bt AN ) A e
BT (b 2 S o R B S0 T VR AR e R SRR R > HE A M > et
B0 > ZEABUB > B ARAE SIS > TiE i > AR OB 7 5 18 52 A BRAIR X BRI 6 5 7 T % A 35 (A
B IE [ R R b, A BRI AR R R B OTFIRA L, EHER HLER (SOC) & BN e W SR T
PEAKA CO IR T LMK AR A B SR EE R ™ S Y A RSt SOC &
e 2 A T A R VR . - SBETEHLBK (SIC) 19 U R IR ER 7T DT 2R R i R U 2
TF N ARG AR AEDTRE " T R B B AR T 20 R, FER ST A BRI s o R
A A B AT 08T

SR, VAR G Y il 24 T R R E Bt AN TR = R 7 SOE R BRAC R AR AT ST, X T AN RMB &
FEE SAB DTV T 1R A SR IR R E DT ST 8 o T3 5b , 5 B RR IR 6 v DX S S Jo P A 52 ), AR SC LA
PR IR XA 1L AR S i AR AR A A IR B A R 1], 43 A [m) AR 2SR B S 17t 1358 SOC (SIC
DA BBRTRER 78 s AR AR AR A5 0] T P i B B 3 BE W TS M B e ikl e b A B 285

http ; //www.ecologica.cn



3950 H

&t
H

i 4 15

1 HREHER

WF5E XA T 8 RT3 AL A% DX i 22 L PR R BB A 0 L0 A BB R X (29°51'N—29°55'N, 106°29' E—
106°31'E ) Flifiy A6 AR 1L B AR I A2 A AL TR TR X (31°6'N—31°8N, 109°52'E—109°56"E) ., Hidvdb s 3 4b#™
AR X AN =& R BRI I ; FRILABATREEDCAE M E 200 =8 R B ITA B O AR KA
AT 5 A DR 138 AP SRR R T A 4, 2% W S A B L2 1,

F1 BN SEARESR
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Fig.1 Diagram of Solution test piece embedding
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Fig.2 Contents of SOC and SIC at each monitoring site
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Table 2 Correlation analysis of SOC and SIC in soil
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Fig.4 Characters of dissolution rates in Beibei mine ecological restoration area
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Fig.5 Characters of dissolution rates in Wushan mine ecological restoration area
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Table 3 Correlation Analysis of soil SOC and SIC with dissolution rate in different layers
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Variable Parameters Eo sem E 30 300m E_soum

TR B SOC FEIRMAR S -0.116 0.162 -0.497

Soil organic carbon BEM (WR) 0.636 0.508 0.100
M i 19 19 12

TIETEHLEK SIC B IR MG -0.474" -0.472" -0.382

Soil inorganic carbon BEE OWRB) 0.040 0.041 0.221
B 19 19 12

. E 0.05 LA (WU ), AH G 2

AN E A 2 AL, K 3R CO, RRAEAS W], 15 11 5% 100 3] £ T 25 7V FE A0 s B Ry 1) %
RS TR R 10 DU A 2 DX i 3 s T 32 NI Sl TR R4 DX BRI e 5 R ) - b A
J7 3 BRI R 0 TGHUR RN ] , 523> 7K FH SRR S T2 B0 b > A2 AR SEMR S BEE RIS TAR . AUl o
SVRRI N  URE O 18 S XA AREARS B AN (AR ) > F gl A (B ) > AEABU > 2 7B R I A= BB R X, A1 3
At BHUbK M > 35 1L AR AR > SR

Wef W e R M B R VA R R A SR DR 2R, T 2 S TP A P Tk i R ) R T 5 2 R AR B A
AT A A AT, B 4 R RO PR s A —E 25 5 B BRI T 20em> 4T 50cm
SHbTET , 2 TE ] A AR AR B P A R R B R A T A e TR T T bR
25 YR IR AL K T 8T, 8 20—500m ¥ i A< T W] AR f MU s (0 BEE I I, 2 rp i fh s o
WS AT B T, b Bl e NI AR 1 I R A, RN AT B - — R B A W il T T RS KR A
A, R R AR (H A SRR 2 TR KR B R R A A s AR RO A
Mo AR AR L e T B B VR TR, A5 R R M o S 2 o 930 52 0 BRXU AR AR b A T
KU R AR R K =R A RSN, R M X R R i R D (E 2 VR I R AR, - R IR BE AR X 1 R
P T RO

5 #ig

OB A BAGIA B X A5 R B, K TR B = | BRIRER e WAL A TR, 8k SIC & it g, OF
X P ik AR AT — s AR RT B R IX SOC 5 B MR 52 BB A2 Ik [ A | AR i 78 i Pl 7, SOC 5 f sy
EEAE 2 SOC I S, 25T LRI i R 2 W XL 8 P/ 45 2 JE R o, R T A i el
ROV AT RE 22 5 AN R B | A IO 5, R 3l R s RO [R], B A Ll AR BB 5 X O >
PN B ) >THE N (BEA ) > AEREURS > 25 14 5 AR L A s U ZR B £ A 3A BIAR > 35 1L OB i > £ A
TAHUREE AT UL AR AR A A2 b T i A SR BRI 52 05 Qe PR s I A
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