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Table 1 Main physical, chemical, fertility properties of different soil uses and soil types in south China
() pH CEC ECEC BS
(g/kg) (9/kg) (cmol/kg)  (cmol/kg) (%) (g/kg) (9/kg) (mg/kg)  (mglkg)
(24) 178+111b 369+149a 47+04b 61+24b 35+16b 31+18a 27+14b 12+05b 29+3.0b 63+37b
(146) 249+107a 302+113b 49+05ab 82+41b 6.0+24a 26+19a 31+19b 14+09b 37+50ab 85+48a
(94) 267+146a 232+102c 51+05a 112+64a 70+35a 30+26a 40+28a 1.7+0.8ab 40+*41lab 101+60a
(66) 230+114a 219+116c 52+08a 122+6.6a 69+45a 30+22a 36+24ab 20+27a 51+68a 91+52a
(330) 245+123B 270+122A 50+06B 96+56B 61+32A 28+21B 34+23A 16+x14A 40+51B 89%53B
© 260+76a 428+208a 51+05b 71+44b 45+40a 48+38a 25+1la 12+05a 66+92a 89+63a
83) 267+110a 317+147b 56+08a 99+7.1ab 6.1+39a 53+27a 26+17a 12+06a 6.9+90a 95+76a
(105) 274+118a 244+113b 59+08a 13.0+66a 7.8+45a 55+27a 28+17a 14+07a 84+133a 120+8la
57) 278+113a 276+111b 58+0.7a 138+80a 102+10.7a 54+23a 26+15a 13+06a 95+125a 110+64a
(254) 272+ 112 A 281+135A 58+08A 118+x73A 74x61A 54x27A 27+x16B 13x07B 81x117A 10976 A
(584) 257+ 119 275+128 53+08 10665 6.5+4.2 37+26 31+21 15+12 58+89 98 + 65
P<0.05
P<0.05
KA
0 5 10 15 20 25
AR 4 i ! : ! .
CEC
ECF}g | |
3 S 2.3.2
Kk i L
Bs 1 )7
BS
W !
65% 82%
1 gt Xkt Fn R LIRE A MERBE S HTERE
Fig. 1 Cluster analysis of soil basic properties in woodlands and
unirrigated farmlands in south China
(Y1)
22
2 CEC
(Y2)
(Ys)
pH BS
(Ya)

ECEC
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Table 2 Principal component analyses of soil properties of various soil groups in forestlands in south China
Y1 Y, Y3 Ya Y Y. Ys Ya
2.46 2.15 2.07 1.55 1.80 1.78 1.55 1.39
24.63 46.16 66.82 82.35 17.97 35.75 51.24 65.16
0.748 0.286 0.125 0.414 -0.104 0.164 0.053 0.744
0.762 0.134 —-0.294 0.364 —0.447 0.570 0.107 0.003
0.285 0.890 —-0.094 -0.04 0.877 0.170 -0.120 —-0.120
0.457 0.837 -0.094 0.086 0.748 0.094 0.098 0.175
—-0.050 0.231 0.464 -0.701 0.184 -0.027 0.069 0.745
-0.554 0.637 0.315 0.022 0.320 0.168 0.573 -0.375
pH —-0.046 —0.036 0.916 —-0.154 -0.112 0.105 0.718 0.170
CEC 0.804 0.29 -0.197 -0.13 0.182 0.852 0.078 -0.049
ECEC 0.145 0.115 0.109 0.835 0.277 0.785 —-0.057 0.253
BS —-0.231 0.046 0.861 0.100 —-0.024 —-0.082 0.808 0.059
Y1 Y, Y3 Y, Y1 Y2 Y3
2.29 2.09 181 1.33 3.33 1.86 1.78
22.91 43.78 61.93 75.23 33.34 51.91 69.70
0.105 0.207 0.125 0.838 0.850 —-0.010 —0.158
0.192 0.224 -0.685 0.337 0.892 0.131 —-0.199
-0.467 0.598 0.500 -0.072 0.388 0.758 -0.149
-0.514 0.493 0.546 -0.134 0.443 0.566 —-0.365
0.134 0.115 0.817 0.203 -0.201 0.508 0.373
0.264 0.181 0.192 -0.575 0.083 0.781 0.148
pH 0.891 -0.063 -0.091 —-0.242 0.079 -0.001 0.828
CEC -0.086 0.820 -0.198 —-0.067 0.768 0.245 0.148
ECEC 0.073 0.820 0.171 0.212 0.908 0.109 0.192
BS 0.931 -0.012 0.040 0.105 -0.040 0.066 0.808




139
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Table 3  Principal component analyses of soil properties of various soil groups in dry farmlands in south China

Y; Y, Ys Y; Y, Ys Y,
6.01 2.55 1.44 2.14 2.04 1.79 1.44

60.10 85.58 100 21.38 41.79 59.69 74.10
-0.987 -0.158 0.016 0.423 -0.206 0.688 -0.012
0.978 0.207 -0.031 -0.039 0.480 0.703 0.119
0.943 0.329 0.052 0.957 0.149 -0.045 0.074
0.827 0.558 0.065 0.917 0.114 0.127 0.108
0.598 0.439 0.670 -0.291 -0.186 -0.569 0.013
-0.217 -0.345 0.913 -0.257 -0.014 0.613 0.022
pH -0.076 0.973 -0.216 0.087 -0.136 0.238 0.790
CEC 0.960 -0.014 -0.281 0.080 0.928 0.008 -0.124
ECEC 0.446 0.895 0.012 0.180 0.891 0.139 0.143
BS -0.987 -0.021 -0.158 0.066 0.158 -0.170 0.865

Y; Y, Ys Y, Y, Ys Y,

2.48 2.32 2.22 2.46 2.37 1.97 1.81
24.81 47.96 70.17 24.63 48.37 68.03 86.15
0.925 0.002 0.052 -0.062 -0.013 0.045 0.944
0.867 0.134 -0.094 -0.05 -0.002 -0.443 0.791
0.186 0.758 -0.487 0.343 0.847 0.240 0.171
0.345 0.798 -0.405 0.053 0.968 0.117 0.057
0.028 0.370 0.157 -0.023 0.720 0.016 -0.184
0.015 0.583 0.029 0.085 0.246 0.890 0.010
pH -0.073 0.002 0.866 0.109 0.047 0.885 -0.213
CEC 0.632 0.424 -0.293 0.881 0.316 0.019 -0.228
ECEC 0.562 0.654 0.297 0.981 0.098 0.025 -0.116

BS 0.003 0.041 0.926 0.760 —0.166 0.349 0.343
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Fig. 2 Relationship between the intensity of soil weathering and the importance of soil factors in the tropic and subtropic zones
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Evolution of Soil Properties and Soil Limitation Factors in Different
Soil Use and Genetic Conditions in South China

SU Xiao-yan"? HUANG Biao?’, WANG Hong? ZHAO Yong-cun?,
HU Wen-you?, SUN Wei-xia?, YANG Hao*

(1 School of Geography Science, Nanjing Normal University, Nanjing 210046, China; 2 Key Laboratory of Soil
Environment and Pollution Remediation of Chinese Academy of Sciences, Institute of Soil Science,
Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: The evolution of soil properties and identification of soil limitation factors under various soil use conditions in
south China are important for the process of soil genesis and land use management. This paper determined soil classification with
typical soil profiles in nine provinces in south China on the basis of Chinese soil taxonomy, evaluated the evolution of soil
properties in terms of weathering intensity, and analyzed soil limitation factors influencing soil productivity. Generally, the soil
properties such as silt content, pH, cation exchangeable capacity (CEC), base saturation (BS), available phosphorus and available
potassium developed in forestlands were lower than those in dry farmlands, while organic matter and total nitrogen were opposite.
With the strengthen of soil weathering, from Cambosols, Argosols, Ferrosols to Ferralosols, soil clay content was gradually
increased, on the contrary, soil properties such as soil pH, CEC, effective CEC (ECEC), organic matter, total nitrogen, available
phosphorus, and available potassium were gradually decreased. Although soil properties in dry farmlands had the same variation
tendency as in those in forestlands, their variation were weak. The results of principal component analysis showed that the soil
had main limitation factors as malnutrition, acidification, argillification, and low phosphorus and potassium availability for soil
uses. The importance of the limitation factors was different in different soil uses and soil types and soil argillification became the
most main limitation factor with soil weathering. So, establishment on suitable ameliorative measures would be based on the
conditions of soil uses and types when the soils are used and managed.

Key words: Soil uses, Evolution of soil properties, Soil types, Limitation factors



