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Evaluation on the Soil Fertility of Different Rock Soil in the Central Region of Guizhou

FU Yu-hong', HUANG Zong-sheng’, PENG Qin’ (1. College of Chemistry and Life Science, Guizhou Normal College, Guiyang,
Guizhou 550018 ; 2. College of Architecture and Urban Planning, Guizhou University, Guiyang, Guizhou 550025 ; 3. Southwest Guizhou Vo-
cational and Technical College for Nationalities, Xingyi, Guizhou 562400 )

Abstract
six non-carbonate rock soil in the central region of Guizhou. [ Method] Taking six non-carbonate rock soil in the central region of Guizhou as

[ Objective | The aim was to study the basic situation and fertility of different rock soil in Karst region through evaluating fertility of

the research object, soil physical, chemical and biological indicators were selected to evaluate the soil fertility. Using principal component a-
nalysis (PCA) for index selection, four principal components and contribution rate, characteristic value and score were extracted. The com-
prehensive score of fertility of each rock type soil was calculated through soil fertility comprehensive index and was ranked. [ Result] The re-
sults showed that: soil chemical properties—soil nutrient in soil fertility evaluation plays an important role ; different rock of non-carbonate rock
soil fertility varies in the Karst area, with basalt soil fertility is best, followed by the palimpsest sandstone, quatemary red clay, shale, coal
sand quartz sandstone, the worst is feldspar quartz sandstone. [ Conclusion] To some certain extent, predecessors’ study on soil fertility in
Karst, can lay the foundation for research on plant growth, provide reference for study fertility of non-carbonate rock soil in Karst region, pro-

mote vegetation cultivation, ecological restoration and treatment in Karst area.

Key words Soil fertility; Rock type; The central region of Guizhou
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Table 1 The evaluation index of soil fertility
g THORG (xy)  FE(x)  AREE(y) AHB(x) 2% (x) AR (x;) L (%)
Rock t pH(x,) Soil Bulk density Gravel Organic Total Nitrogen Alkali-hydrolyzable Total phosphorus
ock type . 3 .
moisture // % g/cm content//%  matter// ¢/ kg o/kg nitrogen // mg/ kg o/kg

I x 5.68 18.92 1.56 28.35 3.74 0.23 96. 40 0.35

x' 0.64 -0.53 0.55 0.55 1.95 1.82 1.99 1.90
II x 4.93 27.32 1.33 1.59 1.34 0.13 19.95 0.04

x -0.79 0.79 -0.40 -0.85 -0.45 -0.68 -0.48 -0.77
I x 4.85 22.89 1.42 6.90 1.01 0.11 12.96 0.05

x' -0.94 0.09 -0.03 -0.57 -0.78 -1.01 -0.71 -0.62
v x 5.24 12. 06 1.73 41.33 1.94 0.17 31.03 0.05

x' -0.20 -1.61 1.26 1.75 0.15 0.33 -0.12 -0.61
A% x 6.24 30. 05 1.02 3.07 1.41 0.15 29.45 0.12

x' 1.70 1.22 -1.69 -0.77 -0.38 -0.21 -0.17 -0.09
VI x 5.13 22.50 1.50 15.97 1.30 0.15 19.30 0.15

x' -0.41 0.03 0.30 -0.10 -0.49 -0.24 -0.50 0.18
Yy Eﬁi@‘%(xg) é%q](xlo) iﬂg&‘ﬁ[f‘q](xn) ﬁ%w@(ﬁc]z) Zf*ﬁm(xn> %E@(xm) ﬂf\fhﬁﬁ&(%s) %%ﬁf\ﬂjﬁ(xw)
E2gis . . ; . ;
Rock type Rapidly available Total potassium Rapl(ﬂy available  Sucrase Amylase Urease Catalase .Polyphenol

phosphorus // mg/kg o/kg potassium //mg/kg  mg/kg mg/ kg mg/ kg ml/kg oxidase //mlL/kg

I x 17.70 0.21 123.15 22.25 0.13 7.40 0.42 0.41

x' 0.08 -1.89 -0.53 -0.83 0.79 1.93 0.87 1.43
II x 15.98 0.65 162. 05 23.82 0.13 2.10 0.33 0.23

x' -0.58 0.08 0.73 -0.69 0.00 -0.65 -0.34 -1.17
I x 17.04 0. 80 102. 52 23.76 0.13 1.67 0.24 0.24

x' -0.18 0.79 -1.20 -0.70 0.79 -0.86 -1.54 -1.04
v x 16. 19 0.68 128. 09 32.65 0.13 2.88 0.45 0.36

x' -0.50 0.26 -0.37 0.07 0.79 -0.27 1.28 0.67
v x 15.53 0.82 189. 15 52.52 0.13 3.13 0.36 0.30

x' -0.76 0.86 1.60 1.79 -1.58 -0.15 0.07 -0.13
VI x 22.57 0. 61 132. 64 35.98 0.13 3.43 0.33 0.33

x' 1.95 -0.10 -0.22 0.36 -0.79 0 -0.34 0.23

TE o JPRE R E 1T HME, A brifi AU AL BRS 11H

Note:x is mean of samples,x’ is the value after standardization treatment.
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H—F R FE WA TR I (x,) AL (x5) 2R (%)
BB (oy ) A28 (g ) JIRIG (0 ) G AL U (o )5) (2 T4
TR (x,) AR BEZR G2, BT HA BRI, 435100
0.701.0.950.0. 959 ,0. 901 0. 814 0. 893 .0. 719.0.907, fi {5

SRR 50.937% o 55 ALY FE B pH (1, ) RBCER
(o, ) REWE T (0, ) S5 78 15 52, L far 2849900 ok 0. 920,
0.808.0.721 , 5 {Z . MY 26. 068% . 4 = A4y F 54D
AR & () , HATHCA 0. 630, (515 E A H1Y 11.989%
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Table 2 Soil index component matrix ,component score matrix,eigenvalue and contribution rate
s JA5E % Component matrix 15346 % Score matrix
Variables Y, Y, Y, Y, Y, Y, Y, Y,
x, 0.214 0.920 0.208 -0.054 0. 026 0.221 0. 108 -0.040
%, -0. 666 0. 567 -0. 469 -0.092 -0.082 0. 136 -0.244 -0.069
X, 0. 631 -0.715 0.224 0.174 0.077 -0.171 0.117 0. 130
Xy 0. 701 -0.321 0. 630 0. 089 0. 086 -0.077 0.329 0. 067
xs 0. 950 0.201 -0.133 -0.198 0.117 0.048 -0.069 -0. 148
X 0. 959 0.279 0. 007 -0.040 0.118 0. 067 0. 003 -0.030
%, 0.901 0.304 -0.226 -0.204 0. 111 0.073 -0.118 -0.153
Xg 0.814 0.374 -0.408 0. 127 0. 100 0. 090 -0.213 0. 095
X 0. 139 -0. 164 -0.316 0.918 0.017 -0.039 -0. 165 0. 688
Xy -0.889 -0. 066 0.389 0. 000 -0. 109 -0.016 0.203 0. 000
X, -0.383 0. 808 0.209 -0. 140 -0.047 0. 194 0. 109 -0. 105
X -0.357 0.721 0.472 0.315 -0.044 0.173 0.246 0.236
X3 0. 501 -0.760 -0.049 -0.395 0. 062 -0.182 -0.026 -0.295
Xy 0. 893 0. 360 -0.264 0. 040 0.110 0. 086 -0.138 0.030
X5 0.719 0. 264 0.578 -0.070 0. 088 0. 063 0. 301 -0.052
X 0.907 0.242 0.220 0.251 0.111 0.058 0.115 0.188
HHIF{E Characteristic value 8.150 4.171 1.918 1.335
BTk % Contribution rate // % 50.937 26.068 11.989 8.347
Z 5Tk Accumulative contribution rate // % 50.937 77.005 88.995 97.341
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Y, =0.026x, — 0. 082, +0. 077, +0. 086x, +0. 117x, +

Y, = —0.040x, — 0. 069x, +0. 130x, +0. 067x, — 0. 148x,
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Table 3 Soil index principal component score and ranking
e Fnsr— FEar— Fa= ERsr et i
RE L Principal component one Principal component two Principal component three Principal component four Comprehensive evaluation
oc P ~ /i 2
P TV T s H? VST w4 [
’ Score Ranking Score Ranking Score Ranking Score Ranking Ranking
I 1.766 1 0.404 2 -0.842 6 -0.385 5 0.872 1
I -0.706 4 -0.206 4 -0.479 4 -0.907 6 -0.546 5
I -0.733 6 —-1.092 6 -0.651 5 -0.350 4 -0.765 6
v 0.539 2 -0.739 5 1.817 1 -0.146 2 0.288 2
A% -0.732 5 1.744 1 0.480 2 -0.174 3 0.125 3
VI -0.135 3 -0.111 3 —-0.325 3 1.963 1 0.027 4
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Table 1 Comparison of soil available cadmium content in 0 —20 and

20 -40 cm soil layers

. et ) i
Ez f Cadmium content /mg/kg || & Cadmium content // mg/kg
ode

0-20em  20~40em || ©d¢ 0-20em 2040 em
1 3.25 3.09 16 1.78 1.76
2 3.08 2.98 17 1.68 1.80
3 2.07 2.07 18 0.78 0.93
4 4.60 3.88 19 2.20 2.23
5 3.02 2.89 20 1.89 1.10
6 2.12 2.07 21 2.23 2.20
7 2.78 2.68 22 1.90 1.89
8 1.07 1.14 23 3.30 3.25
9 2.80 2.84 24 3.78 3.48
10 3.01 3.11 25 3.06 2.94
11 2.58 2.96 26 2.78 2.80
12 2.76 2.80 27 2.25 2.27
13 1.89 1.94 28 2.68 2.67
14 2.20 2.24 29 1.54 1.61
15 2.22 2.22 30 3.40 2.37
x 2.48 2.43

Sx 0.129 0 0.104 0

3 Zig

3E IR AT, A R R AR T S (E 0 ~ 20
em 124 2.48 mg/kg, LT K 2. 15 ~ 2. 81 mg/kg, Bt
1BR 2.81 mg/kg fENTFAT 3R ) T B HR TS JL 1 FE . 20 ~
40 em T JREH T FAE N 2. 43 mg/kg, BALIE I 2. 16 ~
2.70 mg/kg, Bt FBR 2. 70 mg/kg 1F R 20 ~40 cm + 25475
Peim FUE . W7 22 0T Al R, 22 AN R, AT LA R
BCE A AR AR A SEAR TR, ARV IR S YL i
KRR I S8 AR , B 2. 70 mg/ kg 1A LR A7 VRS 147
15 L B AR ARE
5% 3k
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