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Table 1 Basic information of different recovery measures
WK B 2R . N N W 7B 2 2% % = , )
MUUCUOE povem e wo mp DOCRER O WE R TR A RS 4 IR
ype of . Vegetation Breast Tree : h
: Stand Altitude/  Slope/ Slope . . Main tree species Recovery
vegetation o o ... cover rate/ diameter/ height/ )
. origin m (°) position . in the arbor layer years/a
restoration % cm m
A5k Quercus cocciferoides
N RIRFR 1396~1420 10~12 T 75 1.0~17.0 1.4~7.5 & &K Pistacia weinmannifolia —
# %A Pistacia chinensis
Y ANT#k 1555~1562 15 T 80 1.0~17.0 0.6~8.5 ZFEfA Pinus yunnanensis 16
M AT Ak 1480~1494 11 N 85 0.7~11.8 0.6~5.9 I E¥A Pinus massoniana 15
E ANL# 1500~1515 11 T 65 1.0~12.1 1.5~9.9 EFF ¥+ Eucalyptus globulus subsp. maidenii 16
D ANTAH 1386~1395 15 T 70 0.9~3.0 1.2~4.0 %% Dodonaea viscosa 15

. RIENRRRRKAEM, YREZERE K, MREDREREHM, EARBEEREMR, DREERZTHEARM: B1. 2. 3@,
Notes: In the table, N stands for Natural secondary forest, Y stands for Pinus yunnanensis Franch.pure forest, M stands for Pinus
massoniana Lamb. pure forest, E stands for Eucalyptus globulus subsp. maidenii (F. Mueller) Kirkpatrick pure forest, D stands for Dodonaea

viscosa (L.) Jacqg.shrub forest; Figures 1, 2 and 3 are the same.
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Notes: Different capital letters indicate significant difference between different restoration measures and the same soil layer (p<0.05);
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Different vegetation restoration measures

Different lowercase letters indicate significant difference between different soil layers of the same restoration measures (p<0.05). The same

below.

3.3.2

AT

Fig. 1

1
Soil physical properties of different vegetation restoration measures
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Fig.2 Chemical properties of different vegetation restoration measures
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Table 2 Principal Component Factor Load Matrix and Factor Weight of Soil Physicochemical Properties

%4> Component

Ei=Lun S Normf#
Index Grouping PCAI PCA2 PCA3 PCA4 Norm value

Zy(pH1E) 1 -0.585 -0.200 0.276 0.555 2.32
Zy(FHLBR) 1 0.883 0.087 0.228 0.042 6.31
Z3(&R) 3 -0.429 0.220 0.761 -0.307 245
Z(EAEH) 2 0.420 0.589 -0.411 0.324 2.47
Z5(MAR) 1 0.731 -0.367 -0.260 0.335 467
Zg(4x1%) 2 -0.240 0.831 -0.072 0.262 2.08
Z (5 20%) 1 -0.580 0.300 -0.177 0.245 2.94
Zg(FH A 1 0.784 -0.279 -0.083 -0.127 5.09
Zo( - ) 1 -0.879 -0.226 -0.291 0.014 6.40
Zyo(BRETLEE) 1 0.913 0.208 -0.088 -0.131 6.75
Zyg (R FLBREE) 1 0.969 0.051 0.116 0.086 7.51
Zip(AEBEILRREE) 4 0.280 -0.395 0.537 0.566 1.43
Zyp(BE R ) 1 0.939 0.177 0.063 -0.074 7.10
Zy4 (NS K ) 1 0.953 0.096 0.171 0.043 7.30
Z5(4245) 1 -0.675 -0.320 -0.050 0.025 3.87
Zyg(&%%) 2 -0.384 0.715 0.307 0.065 2.51

FHEE 7.967 2.343 1.511 1.123

75 ZE TR % 49.796 14.644 9.444 7.020

KB ZE TR % 49.796 64.440 73.884 80.903

#3 TEBEHUERREFEERCEER

Table 3 Physical and chemical properties and correlation matrix of total calcium and total magnesium

Z Z; Z3 Z4 Zs Zs Z7 Zg Zy Zyo Z1 Z1z Z13 Ziy VAT
Z, -0.397*
Zz 0.270 -0.232
Z, -0.227 0.354 -0.405*
Zs -0.241 0.555** —-0.648** 0.274
Zs 0.032 -0.137 0.099 0.416* -0.416*
Z; 0.320 -0.586** 0.153 -0.068 -0.351 0.374*
Zg -0.411* 0.602** -0.404* 0.168  0.638** -0.493** -0.423*
Zy 0.444* -0.812** 0.113 -0.359 -0.472** 0.049 0.432* -0.585**
Zyp —0.465** 0.787** -0.353  0.474** 0.554** -0.091 -0.428* 0.702** -0.813**
Zyy -0.369* 0.876** -0.340 0.392* 0.671** -0.174 -0.506** 0.744** -0.885** 0.929**
Zp 0.192 0.352 -0.014 -0.155 0.393** -0.237 -0.271 0.211 -0.309 -0.051 0.323
Zy3 -0.440* 0.823** -0.296  0.408* 0.548** -0.102 -0.448* 0.692** -0.917** 0.963** 0.954** 0.112
Zy4 -0.380* 0.858** -0.282 0.360 0.600** -0.140 -0.480** 0.700** -0.941** 0.911** 0.976** 0.304 0.980**
Zi5 0.572** -0.604** 0.114 -0.449* -0.463** -0.083 0.314 -0.353  0.629** -0.567** —0.607** -0.188 —-0.584** -0.594**
Zi 0.144 -0.186  0.499** 0.159 -0.535** 0.581** 0.417* -0.399* 0.115 -0.238 -0.294 -0.185 -0.247 -0.270 0.084
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Soil Quality Evaluation of Different Vegetation Restoration
Measures in Karst Area

DONG Qian'?, WANG Gen-zhu'?, PANG Dan-bo**, DONG Liang'?, ZHANG Me/,
LIU Yu-guo®, WAN long'?, ZHOU Jin-xing"*

(1. School of Soil and Water Conservation, Beijing Forestry University, Engineering Research Center, Ministry of Forestry
Ecological Engineering, Key Laboratory, State Forestry Administration for Soil and Water Conservation, Beijing 100083,
China; 2. National Location Observation Research Station of Jianshui Desert Ecosystem in Yunnan, Beijing Forestry
University, Beijing 100083, China; 3. Breeding Base for State Key Laboratory of Land Degradation and Ecological
Restoration in Northwest China, Ningxia University, Yinchuan 750021, Ningxia, China; 4. Key Laboratory of Northwest

Degraded Ecosystem Restoration and Reconstruction of the Ministry of Education of Ningxia University, Yinchuan
750021, Ningxia, China; 5. Forestry and Grassland Science and Technology Extension Station of Jianshui County,
Yunnan Province, Jianshui 654300, Yunnan, China; 6. Institute of Desertification,

Chinese Academy of Forestry Sciences, Beijing 100091, China)

Abstract: [Objective] To evaluate the soil quality of different vegetation restoration measures in karst re-
gion of southeast Yunnan for providing basics for the control of rocky desertification and ecological restora-
tion of vegetation. [Method] In this paper, different vegetation restoration measures in Jianshui County of
Yunnan Province were carried out. The minimum data sets were established by cluster analysis and prin-
cipal component analysis. The soil quality indexes of the full and minimum data set were used to evaluate
soil quality. [Result] The results showed that: (1) There were significant differences in soil physical and
chemical properties among different vegetation restoration measures (P < 0.05), which decreased with the
increase of soil depth. The contents of organic carbon and available potassium in Dodonaea viscosa forest
were significantly higher than those through other restoration measures. The total porosity and available
potassium content of Pinus yunnanensis Franch. pure forest were lower than those through other restora-
tion measures.(2) Quality evaluation of the minimum dataset using principal component analysis was suit-
able for the extraction of karst area. The minimum data set consisted of organic carbon, total nitrogen, am-
monium nitrogen, total porosity, non-capillary porosity and total magnesium.(3) The soil quality of the five
restoration measures was ranked as: Pinus massoniana pure forest>Dodonaea viscosa shrub forest > Nat-
ural secondary forests>Eucalyptus maideni pure forest>Pinus yunnanensis pure forest. [Conclusion] Pinus
massoniana Lamb. are preferred species for plantation restoration in karst areas.

Keywords: Karst; vegetation restoration; soil quality; cluster analysis; principal component analysis;
minimum data set
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