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Fig. 1 Index system evaluating soil fertility
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Table 1 Values of turning point in parabola-type membership function

H
& ’ DAL B/ Rl
(<0.002mm, %)
Turning point 7K %] £ i Fo Hi . Silt-clay ratio
S
Paddy field Upland Woodland ilt and clay
x 4.5 4.5 4.5 20 0.7
%2 5.5 6.5 6.5 40 1.2
xy 6.5 8.0 7.5 60 2.5
X4 8.5 8.5 8.5 80 3.5
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Table 2 Values of tuming point in Stiype membership function
THAE | gern |amm | 2% | 2% | 29 | wxm | wmw | | RiEeE
TR rning cg/kgy | 850 |Ce/k0) | (8/ke) | (mp/ke) | (mp/k) | (oo | Com
Land use point | O. Mg Total | Total | Totsl | Available | Available (k) Thickness of
pattern N PO, K,0 P K epipedon
X B x, 15 0.75 0.4 5 2.5 40 10 12
I 30 1.50 1.0 25 10.0 100 25 18
B x, 10 0.90 0.2 5 5.0 50 10 10
1 x, 20 1.20 1.0 25 10.0 100 25 20
o x, 10 0.50 0.2 10 2.5 50 10 5
x, 50 1.20 1.0 30 10.0 100 25 20
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Table 3 Eigenvalues and contribution of principal fertility components

Y L ¥ (%) Rit AR
Principal component Eigenvalue Contribution Cumulative contribution

1 2.49505 22.7 22.7

2 1.60029 14.5 37.2

3 1.29873 11.8 49.0

4 1.14590 10.4 59.4

5 1.02942 9.4 68.8

6 0.86179 7.8 76.6

7 0.82767 7.5 84.2

8 0.64488 5.9 90.1

9 0.56418 5.1 95.2

10 0.41907 3.8 99.0

11 0.113u2 1.0 100.0

F4 BUENBEHARFHEARE

Table 4 Estimated communality and weight value of indexes of soil fertility

ML LT ARFHE wEE
Type of index Name of index Communality Weight value

HHLR 0.88938 0.189

£8/N 0.91208 0.194

EARE &8 P,0, 0.77563 0.165

44 K,0 0.60993 0.130

HAcE P 0.75166 0.160

g K 0.75985 0.162

oH 0.73124 0.196

CEC 0.63426 0.170

YA IR R Y 0.73484 0.197

B/ ML 0.77625 0.208

FLEEE 0.85605 6.229

IFI=NXE

N =Ww(N) X (#;;)ex,
E=wW(E) X (¢;)exs
HEPhNERFOSREBREBEES, ERXRRAERERREERS, WERNER
B,» M e RRHNBRITNOREBEE, c BREXAEE, « M b ZRABEHFHIH,2 5
26 F15,
() MEEHEZY>HBEILEH
EUHEHNE TR LB AR NE, DR E(>0.45), H(0.20—0.45), fik(<0.20)
Z%&,ANFALCREX A EE, EEEE RS (GIS) & ILWIS #1T
EANRFZARALUR IBEN S AT ENAH,
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Fig. 4 Soil fertility in hill region of Southeastern China
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COMPREHENSIVE EVALUATION OF SOIL FERTILITY
IN THE HILLY AND MOUNTAINOUS REGION
OF SOUTHEASTERN CHINA

Sun Bo, Zhang Taolin and Zhao Qiguo
(Unstituse of Soil Science, Academia Sinica, Nanjing 210008)

Summary

An evaluation method of soil integrated ‘fertility was developed and used for
evaluating soil fertility in the hilly and mountainous region of Southeastern China,
with soil fertility being considered as a complex of the state of soil nutrients and
the capacity to regulate and transform the materials needed by plants.

With systematic principle and the data of the Second National Soil Genera!l
Survey, 11 indexes were divided into two groups representing, separately, states of
seil nutrients and environments of nutrient supplying, involving content of soil or-
ganic matter, total N, total P,0,, total K,0, available P,0,, available K,0, pH,
CEC, physical clay, silt-clay ratio and thickness of epipedon. Then two types of
membership functions of these indexes, S-type and parabola-type, were developed
based on their effects on plants, Their values of function were also calculated.
Through factor amalysis of these values with software STATGRAPHICS, weight va-
lues of these indexes were decided. Finally, IFI (Integrated Fertility Index) of dif-
ferent soils was calculated according to addition-multiplication principle.

With GIS software ILWIS, the map of soil comprehensive fertility in Southe-
astern China was drawn. The soil fertility in this region was mainly middle and
low, and soils with high, middle and low fertility amount to 25.8%, 40.8% aund
33.3% respectively. The regions which bad great potentiality in soil fertility often
have high soil fertility, such as Anhui pl(hin along the Yangtse River, the Poyang
Lake plain, Wuling Mountain area in the western Hunan and Hechi region in Gu-
angxi, Two principal reasons affecting the full utilization of soil fertility were low
input and serious erosion.

Key words Soil fertility, Comprehensive evaluation, Hilly and mountainous
region, Southeastern China, GIS



