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Fig. 1 The distribution of soil sample sites 2
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= 3.5- (Crmic) (Ninic)
(Cmic/NmiC)
- 8
o] 1
x1 ZRERERERITSTRESS T
Table 1 Results of evaluation indexes for descriptive statistics and W test
CV(%) w
Chic (mg/kg) 130.49 2753.68 1349.94 0.69 51.23 0.23 —-0.40 0.34 N
Nimic (mg/kg) 13.39 95.82 42.72 0.02 45.42 0.65 0.24 0.81 N
Chic/ Nimic 2.03 93.24 35.97 21.11 58.69 0.97 0.99 0.76 N
(mg/(g-h)) 0.23 1.37 0.63 0.33 51.97 0.71 —-0.45 0.18 N
(mg/(g-h)) 0.08 0.21 0.17 0.03 20.52 -1.17 0.25 0.06 N
(mg/(g-h)) 0.005 0.029 0.015 0.01 41.36 0.44 -0.74 0.04 *
# 0.51 0.76 0.62 0.06 10.17 0.23 —-0.80 0.50 N
(ml/(g-h)) 0.57 3.36 2.05 0.69 33.58 —0.02 —0.56 0.12 N
(umol/(m?>-s)) 2.68 5.04 3.38 0.89 26.39 1.42 0.83 0.05 N
* a<0.05 N #
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1 cr 2.2
35% GS+ (
cv 36% )
2
x2 TMERME T ERBRBERIR S
Table 2 Theoretical semivariogram models and parameters for evaluation indexes in the study area
Co Cot+C / Co/(Co+C) (m) R?
Chic 0.125 0.516 0.242 1893 0.832
Ninic 0.000 046 0 0.000 416 0.111 1327 0.670
Cie/ Niic 1.00 567 0.002 00 2219 0.866
0.011 4 0.121 0.094 0 1762 0.181
0.000 001 00 0.001 25 0.001 00 1 609 0.837
# 0.000 0100 0.003 98 0.003 00 1374 0.831
0.001 00 0.475 0.002 00 1436 0.728
2
0.181
0.67 ~
0.87
[12]
<25%
25% ~ 5%
>75% 1ol
2 7 /
25% 2.3
2.3.1
7 3
3 4 88.00%
i 2 1326~
2219 m 1 000 m
1 000 m Kriging
Cnic
6 ArcGIS 10.2 2.3.2
Kriging S
( 2 (1.
2 1 X=X,
S=1 x. . )
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Fig. 2 Spatial distributions of soil biological fertility indicators
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x3 EYRHEFERSFEEMTEKE Xo
Table 3 Eigenvalues and contributions of principal biological
fertility components
(%) (%) (QI)
1 2.62 37.38 3738 2.3.3
2 1.62 23.15 60.53
3 1.22 17.47 78.00 7
4 0.70 10.00 88.00 1)
5 0.54 - - BIF 0~1
6 0.18 - -
7 0.12 - - BIF
x4 MRETIBFEMENERE
Table 4 Weights of indicators for soil biological fertility in the study area
Cmic Nmic Cmic/Nmic
0.92 0.83 0.93 0.94 0.98 0.66 0.89
0.15 0.14 0.15 0.15 0.16 0.11 0.14
*5 SERERHHPITMNEZMIERELR
Table 5 Critical values of evaluation factors in membership function of “S” model
Chic Ninic C./N..
(mg/ke) (mg/ke) - (mg/(g'h)) (mg/(g'h)) (mg/(g'h)) (ml/(g-h)
Xo 1608.18 51.70 39.48 0.84 0.19 0.02 3.27
BIF N ArcGIS Kriging
B A c6 ) )
—Y
— () ) ()
=
¢ 3
6
37.32% 14.82 km’
24.87% 27.69%
2.62%
69.69% 7.50% 3
0 750 15003 000 m
| S - ——
B3 tREVBRORE=ESHE
Fig. 3 Spatial distribution of soil biological fertility
*6 WMRRXIBEMERASRKRERSH
Table 6 Classification of soil biological fertility and area distribution in study area
(0.86 ~0.95) (0.76 ~ 0.86) (0.66 ~ 0.76) (0.57 ~ 0.66) (0.47 ~0.57)
(km?) 2.98 9.87 14.82 11.00 1.04
(%) 7.50 24.87 37.32 27.69 2.62
[15]
Kennedy  Papendick!"!

[14]
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Indexes and Assessment of Soil Biological Fertility Quality of
Phyllostachys edulis Forest in Southern Sichuan Bamboo Sea

LIU Li', LUO Cheng-de'", LEI Bo'*, MA Dan', DAI Bin', GAO Qiang-wei'

(1 College of Forestry, Sichuan Agricultural University, Ya’an, Sichuan 625014, China; 2 Water Affairs Bureau in Guang’an
District of Guang’an City, Guang’an, Sichuan 638000, China)

Abstract: The biological fertility is in central and core position of soil fertility. Soil of Phyllostachys edulis forest in core
scenic spot within the south Sichuan bamboo sea was taken as the object and soil biological factors were selected as the
evaluation indexes. The spatial heterogeneity of the factors and the whole level of soil respiration rate were analyzed through both
geo-statistical and traditional statistical methods. On this basis, an index model of soil biological fertility was carried out with
principal component analysis and fuzzy mathematics to evaluate the quality of soil biological fertility in this area. The results
showed that the variability of all biological fertility indexes ranged from moderate to intense, and the ranges were 1 326-2 219 m.
Each index showed a strong spatial correlation in its range. The mean rate of soil respiration in study area being 3.38 pmol/(m?s)
reflected that the interference of this forest land was serious. In the five divided biological fertility grades, the third and forth have
the highest percentage in size, covering 65.01% of the whole area, while both the first and fifth less than 10%. In general, the
quality of soil biological fertility in the study area was in middle level.

Key words: Geostatistics; Spatial heterogeneity; Assessment of soil biological fertility quality; Soil enzyme; Soil

microbial biomass; Soil respiration



