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Fig. 1 The distribution pattern of soil sampling point in the study site 21
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1.4 pH pH
SPSS 20.0 4.87 [14]
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[15]
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Table 1 Statistical characteristics of the soil chemical indexes
(%)
(mg/kg) 40.74 81.82 63.98 11.30 17.66
(g/kg) 7.89 82.08 47.49 18.21 38.34
(mg/kg) 0.55 5.97 2.29 1.23 53.69
pH 4.54 5.25 4.87 0.16 3.24
(g/kg) 5.04 24.62 15.72 5.67 36.09
(mg/kg) 16.89 255.23 136.94 57.69 42.13
(pS/em) 16.41 71.33 46.96 13.38 28.50
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Table 2 Theoretical modes and relevant parameters of spatial variations for soil chemical indexes
(m) R
(mg/kg) E 7.70 125.70 0.061 1 686.56 0.75 1.44
(g/kg) G 1.00 327.60 0.003 1325.02 0.67 4.18x 10"
(mg/kg) G 0.001 0.276 2 0.001 1241.69 0.53 176.00
pH S 0.007 8 0.03 0.260 1952.56 0.69 2.83 %1073
(g/kg) G 0.10 31.85 0.003 1062.32 0.80 2.23
(mg/kg) G 65.75 3 142.00 0.021 1409.89 0.74 2.73 x 10°°
(uS/cm) G 26.00 176.30 0.147 1508.63 0.44 7 962.00
pH
( 4.8 ~4.95
2) ( 26
( 29
2.3
( 2a) 2.3.1
( 3 4
( 2b) 93.45% 4
( 20 ( 4
2.3.2 pH
( 2d) S
S
1 (x = b)
k(x): (x—a)/(b—a)(a<x<b) )
0 (x < a)
( 2¢) pH (9
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Fig. 2 Spatial distributions of soil chemical indexes in the study area
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Table 3 Eigenvalues and rates of'contr1b1.1t'10n for principal X— al)/(bl _ 31) a; <x< bl
components of chemical fertility k(x) =
a,-x)/(ay=b,) b, <x<a,
(%) %) 0 x<a, Hx
1 4.091 58.450 58.45
2 1.172 16.744 75.19 ( 6
3 0.826 11.799 84.99
2.3.3
4 0.452 6.457 93.45 7
5 0.292 4.177 - ]
6 0.127 1.818 - ( )
7 0.039 0.554 - ArcGIS
(3 7 CIF
pH 5

3) 38% CIF  0.6~0.83
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6000 m

A
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x4 TBRUEFRAOERNE

Table 4 Index weights of soil chemical fertility

pH
0.992 9 0.928 6 0.999 5 0.936 6 0.965 9 0.908 8 0.809 2
0.151 8 0.141 9 0.152 8 0.143 2 0.147 6 0.1389 0.1237

x5 MRXEMESHSEREERYIERE

Table 5 Critical values of S-shaped membership functions for the moso bamboo production in study site

pH
80 10 15 10 100 16.39
120 20 30 15 150 7159
x6 MRXEMEFHMILEREERHIGFE
Table 6 Critical values of parabolic membership functions for the
moso bamboo production in study site CIF
N
a b, b, az A
pH 45 55 6 7 |
Wl
a; a pH 1
b b, pH v
[ lv
31.94% CIF 0.2~0.49
68.06%
31.94% o
3 &
(I) 1 50030]00 6090 m
1 1 1 1 1 1
B3 HREIBUFEAREZESHE
Fig. 3 Spatial distribution of the quality for soil chemical fertility in
the study area
*7 MRRIBBUFEASERER
Table 7 Classification and area of soil chemical fertility in the study site
() C ) () «C ) ()
0.71 ~0.83 0.60 ~0.71 0.49 ~ 0.60 0.35~0.49 0.20~0.35
(km?) 4.69 10.41 11.94 9.54 3.15
(%) 11.8 26.2 30.06 24.01 7.93
[18]
3
[19]
pH 5
38%

[17]

31.94%
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Soil Chemical Fertility Quality and Its Evaluation in A Moso
Bamboo Forest of Shunan Bamboo-sea, Southwest China

CHEN Ying', DAI Bin?, GAO Qiang-wei’, LIU Li*, MA Dan’, LUO Cheng-de’*"
(1 Chengdu University, Chengdu 610106, China; 2 Guangxi Transportation Research Institute, Nanning 530007, China;
3 College of Forestry, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: Using kilometer grid method and global position system, in total 34 samples from the 0—40 cm soil layer were
collected in September of 2014 from the moso bamboo forest of the core scenic area of Shunan Bamboo-sea, Yibin, southwest
China. The contents of 7 chemical indexes of the soil samples were measured, i.e., rapidly available potassium (K), soil organic
matter, available phosphorus (P), pH, total nitrogen (N), alkali-hydrolyzale N and conductivity, and soil chemical fertility quality
was evaluated by using factor analysis on the basis of geostatistical analysis. The contents of soil rapidly available K and
available P were low, especially rapidly available K. From the view of variable coefficient, all the tested indexes had medium
variation except for pH, which had a weak variation. The variation range of tested indexes was 1 062.32—1 952.56 m. All other
indexes had significant spatial correlations except for pH, which only had a medium spatial correlation. Among the designated
five soil fertility levels, level and combined accounted for 38% of the total investigated area, and level and V for
31.94%. Levels above level  accounted for 68.96% indicating that the soil chemical fertility quality was at a medium high level
as a whole. These results suggested that the soil chemical fertility quality in the study area was at a medium level as a whole, but
31.94% of the area was at a low level which indicated the soil fertility in the moso bamboo forest needs to be improved. The
above results are useful for the protection of the ecological environment and further tourism development and management of
Shunan Bamboo-sea.

Key words: Geostatistics; Soil chemical fertility; Spatial variation, Quality evaluation



