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A Study on Soil Carbon Pool Characteristics and Stability Influencing Mechanisms of
Different Forest Types in High-altitude Areas of Guizhou
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Abstract: This study aimed to reveal the heterogeneity of soil carbon pools among different forest ecosystems in the high-altitude re-
gions of Guizhou, and to elucidate the factors influencing their stability, thereby providing a scientific basis for ecological function
assessment and carbon sink management in this area. Soils from three typical forest types—broad-leaf mixed forest (KYH), conifer—
broad-leaf mixed forest (ZKH) , and coniferous pure forest (ZYC)—in the high-altitude region of Weining, Guizhou, were selected
as research objects. The contents of soil organic carbon and its components were measured, and the soil carbon pool quality indices
were calculated to characterize the carbon pool properties and identify their stability-controlling factors. The results showed that the
soil depth, rather than forest type, was the dominant factor driving the variation in soil organic carbon and its components across ma-
jor forest ecosystems in the high-altitude region of Guizhou. For different forest types, the soil depth alone explained more than 80%
of the variation in soil labile organic carbon content. The soil carbon pool quality indices did not differ significantly among forest
types, but the soil carbon management index (CMI) increased progressively along the successional gradient, indicating higher car-
bon pool stability in broadleaf mixed forests. The accumulation of easily oxidizable organic carbon (EOC) may be a key factor influ-
encing the stability of soil carbon pools in high-altitude forests of Guizhou. In summary, soil stratification determines the spatial dis-
tribution of soil organic carbon and its components, while forest succession indirectly affects carbon pool quality by regulating the
processes of labile organic carbon dynamics, thereby controlling the direction and efficiency of forest soil carbon cycling.

Key words: Soil carbon pool quality; Soil carbon pool management index; Soil easily oxidizable organic carbon ; Stabilization mecha-
nisms
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Table 1 Basic situation of different forest type plots
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Table 2 Statistical results of main and interaction effects
between soil layer and forest type on OC, EOC, ROC,

DOC and CPQI.
whn G emat Chisq DI Pr(>Chisq) @3k

HE 52.96 1 3.40x1077

soc AR 3.17 2 0.21 NS
T2 15. 47 3 1.46x107 ok

FMIAI LR 471 6 0.58 NS
HHE 30. 64 1 3.10x107

ROC AR 3.85 2 0.15 NS

T2 8. 87 3 0.03 &

TR E)ZE 475 6 0.58 NS
i 198. 05 1 2.00x10710 s

oC ARMREHL 9.19 2 0.01 *
+)2 76. 32 3 2.00x1071 e
TMIAIE)Z 6.34 6 0.39 NS
TR 382. 16 1 2.00x1071 ek

ARMRAEHL 1.56 2 0. 46 NS
MBe T2 144. 43 3 2.00x10710
TR AIE)Z 2,72 6 0.84 NS
HHE 20. 88 1 4.89x1070 ek

DO AR 8.30 2 0.02 *
+)2 3.85 3 0.28 NS
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ML E 171 6 0.94 NS
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T2 0. 00 3 1.00 NS
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R 9.10 1 2.56x107 ok
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FRMIAI L) 2.09 6 0.91 NS
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Table 3 Summary of ANOVA statistics (soil layer as the independent variable)
Bzt pusi Effect DFn DFd F P P<0.05 GES(Generalized Eta Squared)
KYH 3 8 4.17 0. 05 * 0.61
soc ZKH + 2 3 8 17. 40 7.24x107 o 0. 87
ZYC 3 8 10. 30 4.00x107 o 0. 80
KYH 3 8 2.52 0.13 NS 0. 49
ROC ZKH +)2 3 8 9.48 0. 01 o 0.78
ZYC 3 8 7.39 0. 01 o 0.74
KYH 3 8 95. 40 1.33x107° * 0.97
MBC ZKH +)2 3 8 30. 00 1. 06x107* * 0.92
ZYC 3 8 72.90 3.77x107° * 0.97
KYH 3 8 36. 50 5.16x107 * 0.93
EOC ZKH +)2 3 8 30. 10 1. 04x10™ * 0.92
ZYC 3 8 16. 10 9. 48x10-* * 0. 86
KYH 3 8 0. 69 0.58 NS 0.21
DOC ZKH + 2 3 8 29. 10 1. 19x107* * 0.92
ZYC 3 8 6.94 0.01 * 0.72
KYH 3 8 0.09 0.96 NS 0.03
CMI ZKH T2 3 8 0.78 0.54 NS 0.23
ZYC 3 8 0.10 0. 96 NS 0. 04
KYH 3 8 0. 00 1. 00 NS 0. 001
CPI ZKH +)2 3 8 0.07 0.97 NS 0.03
ZYC 3 8 1. 64 0.26 NS 0.38
KYH 3 8 1. 06x107° 1.00 NS 3.98x107°
LI ZKH +)2 3 8 0.39 0.77 NS 0.13
ZYC 3 8 0.53 0.67 NS 0.17
KYH 3 8 0.09 0.97 NS 0.03
L ZKH +)z 3 8 0.50 0. 69 NS 0.16
ZYC 3 8 0. 30 0.83 NS 0.10

JE :Effect 7 B &

=

A

RREBELAR,DInA>FOBEGKER T A GE),DFdA S adE(KR £ AWAE),GES A7 Ly’ SOCH L
SEAHEE ,ROC 2 V5P ALak , MBC 4 # . 49 £ #0885 ,EOC A §) BALH HLEE , DOC 2 T 7 A ALak , CMI A 5% % % 28 35 3, CPL A 88 & 3%
B LLAR B IS H, LA EE R, *& 7 P<0.05,NS &% P>0.05,
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Table 4 Summary of ANOVA statistics (forest type as the independent variable)
fahr +Z Effect DFn DFd F P P<0. 05 GES(Generalized Eta Squared )
A 2 6 0.56 0. 60 NS 0.16
B 2 6 0.50 0. 63 NS 0. 14
SOC P s
C 2 6 1.95 0.22 NS 0.39
D 2 6 0.62 0.57 NS 0.17
A 2 6 0. 67 0.55 NS 0.18
B 2 6 0.13 0. 88 NS 0.04
ROC P Siv)
C 2 6 1.36 0.33 NS 0.31
D 2 6 0.56 0. 60 NS 0.16
A 2 6 5.22 0.05 * 0. 64
B 2 6 5.51 0.04 * 0. 65
EOC it
C 2 6 1.67 0.27 NS 0.36
D 2 6 1. 04 0.41 NS 0.26
A 2 6 2.93 0.13 NS 0.50
B 2 6 0.23 0. 81 NS 0.07
MBC P s
C 2 6 0. 06 0.95 NS 0.02
D 2 6 0. 65 0.55 NS 0.18
A 2 6 1.72 0.26 NS 0. 36
B 2 6 0.82 0.49 NS 0.21
DOC P sl
C 2 6 0. 06 0.95 NS 0.02
D 2 6 35.20 4.85x107* * 0.92
A 2 6 1. 64 0.27 NS 0.35
B 2 6 3.00 0.13 NS 0.50
CMI S
C 2 6 0.58 0.59 NS 0.16
D 2 6 0.44 0. 66 NS 0.13
A 2 6 0.61 0.57 NS 0.17
B 2 6 0.26 0.78 NS 0.08
CPI il
C 2 6 1.73 0.26 NS 0.37
D 2 6 0.31 0.75 NS 0. 09
A 2 6 0.92 0.45 NS 0.24
B 2 6 1.17 0.37 NS 0.28
LI P s
C 2 6 0.57 0.59 NS 0.16
D 2 6 0.03 0.97 NS 0.01
A 2 6 0.92 0.45 NS 0.24
B ) 2 6 1.17 0.37 NS 0.28
L A
C 2 6 0.57 0.59 NS 0.16
D 2 6 0.03 0.97 NS 0.01

E Effect A B ETRXEZELAR,DIn AT AWMEGER T ASE),DFdASF AR E(KEZG AWE),GESAHT Ly’ SOCH L
SR HBE,ROC W ALak , MBC 8 £ 40 £ 8 8%, EOC A 5 BACH LB, DOC H 7T ZHE A ALsk , CMI A 2% & 22 45 5, CPL A 3% 4%
LI AR R EFEAG R, L ABEEE, & T P<0.05,NS & F P>0.05,

JLRAEA R ARSI [A] T P25 5 . BeAh P
DX i) g [r) — Ay, 3P 8 R X A, 2% IX Bl
JE B RS U AR A R BE AR, T REHISS 1AL B
BURSA BB 0 55 R B 0 22 S AL 2 TR
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