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Abstract: Karst region is a typical ecological fragile zone, with small environmental and anti-interference capability. Many environment factors,
such as different land use; elevation and topographic reliefs have significant influence on spatial variability of soil properties; resulting in
abnormal fragments of landscape and severe rocky desertification. The method of canonical correspondence analysis( CCA) was employed to
reveal the relationships between soil and environment in peak-cluster depression areas of karst region, using the samples from field survey in
Guzhou. Results show that spatial variability of TN, AN, SOC, AP, AK and C/N are greater than TP, TK, and pH, with the similar trend
among TN, AN and SOC. Furthermore; CCA shows that SOC; TN and AN have high correlation with bare rock rate and grade, AK and
vegetation type> together with the significant correlation between C/N and soil depth, while the environment has little effect on TK, TP and
pH. Environmental factors that affect soil properties are listed as the following order: land use > vegetation type > bare rock rate > aspect
> soil depth > elevation. Except TK and pH, soil properties are significantly affected by different land-use types.
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Table 1 Descriptive statistical analysis of soil properties in peak-cluster depression areas of Karst region

TP FEARL F/AME SN BifH Bt 2 A5 R % B TA
SOC/g*kg™! 112 12.73 114.67 35.92 22.36 62.25 26.69
TN/g kg™ 12 1.64 15.69 4.18 2.40 57.42 3.81
TP/g* kg 112 0.44 2.87 1.03 0.34 33.01 0.97
TK/g* kg~ 112 3.66 16.85 10.96 3.51 32.03 11.92
AN/mgekg™! 112 103.96 778.12 276.93 145.71 52.62 242.08
AP/mg* kg 112 1.69 17.18 5.69 2.87 50.44 4.10
AK/mgekg™! 112 47.14 188.88 99.74 33.68 33.77 98.34
pH 112 6.21 7.56 6.83 0.26 3.81 6.81
CIN 112 3.30 22.78 8.80 3.34 37.95 8.15
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Fig.1 Relationships between variation patterns of soil properties and the first two axes of environment factors generated by canonical correspondence analysis

(Axisl: The first environmental factors axis» Axis2: The secondary environmental factors axis)
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Fig.2  Ordination diagram of the first two axes of canonical

correspondence analysis of soil properties and environmental factors
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Table 2 Correlation coefficients for soil properties axis 1 and axis 2, environment factors axis 1 and axis 2, and environmental factors
SPX1 SPX2 ENX1 ENX2  EHORJHOTR REBERA BAE R W 1n) R R

SPX2 0.02
ENX1 091"  0.00
ENX2 0.00 0.53" 0.00
I 7 0.79"*  0.13 0.87°"  0.25
F gt s A 0.69""  0.22 0.76" " 0.42 0.88" "
[ZEeE -0.58" -0.04 -0.64"  -0.07 -0.52" -0.43
W1 0.54" 0.21 0.59° 0.40 0.37 0.41 -0.24
s -0.49 0.09 -0.54" 0.16 -0.39 -0.32 0.48 -0.12
TR 0.2  -0.10 0.58*  -0.19 0.48 0.46 -0.55" 0.23 -0.29
AR = -0.31 0.42 -0.34 0.79"* -0.15 -0.02 0.14 0.25 0.25 -0.07

1) SPX1: The first soil properties axis» SPX2: The secondary soil properties axis; ENX1: The first environmental factors axis; ENX2: The secondary

environmental factors axis; * p <0.05, * * p <0.01
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Table 3 Effect of different land-use types on soil properties

L HRL 7R soc w o o AN AR AR N
/g*kg /g kg /g*kg /g*kg /mg*kg /mg*kg /mg*kg

H SR 3 58.30a 6.03a 1.08a 9.11a 424.13a 5.52ab 112.61a 6.80a 10.67a

P 36.38b 4.59ab 0.82b 10.17a 260.58b 5.32ab 105.42a 6.84a 8.40ab

HFHh 20.25¢ 3.35¢ 1.15a 11.38a 177.21¢ 7.17a 75.05b 6.85a 7.17b

pEY i1 22.19¢ 2.47bc 0.87b 11.12a 193.20bc 4.40b 76.04b 6.83a 8.33b

F i 30.81" 13.70* 5.54" 2.36 29.92* 5.26" 7.20" 0.21 6.26"
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