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Abstract Soil fertility is the basis of land productivity, and a comprehensive evaluation of soil fertility
in woodland can provide an important reference for forestry production management. In this study, combined
with GIS, geostatistics and multivariate statistical analysis, a comprehensive evaluation of soil fertility in Heping
county, Heyuan city, and a spatial distribution map of soil fertility grades in the woodland were drawn. The results
are as follows: 1. A total of 2 510 soil fertility evaluation units in the forest land were divided, the minimum
area of the evaluation unit was 1.67 hectares, the maximum area was 2 014.82 hm”, the average value was 78.21
hm’, and the total amount of woodland soil in Heping county was 189 000 hectares, reaching the level of refined
evaluation. 2. The principal component analysis extracts 6 soil fertility indicators into 2 principal components,
which can reflect 68% of the total information of the woodland soil in Heping county. The main component 1
contributes greatly to N and bulk weight, and the main component 2 contributes greatly to K, organic carbon, pH

and P. 3. The comprehensive evaluation value of the soil fertility evaluation unit of Heping county forest land is
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between 0.19 and 0.73, and the fertility grade is classified from low to high to 10 according to the comprehensive

evaluation value, and the area of soil fertility grade 5 and below in Heping county accounts for 52.4% of the total

area, the grade 6 and above is 47.6%, and the grades 3, 4, 5, 7 and 8 account for more than 10%, respectively,
12.44%, 16.19%, 10.69%, 10.01% and 14.04%. The overall distribution has the characteristics of high west and

low east, and the high-grade fertility units tend to concentrate to the west and north.
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Table 1 Soil sample layout of Heping
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Table 2 Soil physical and chemical properties analysis
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Fig. 1 Soil sample layout of Heping
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Fig. 2 Units of woodland fertility evaluation in Heping
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Table 3 Descriptive statistical table of soil fertility evaluation index data of forestland in Heping

P FEFR Index FESE N {4 Mean FrifEZE SD. J72= Variance /% Skew. I Kurt
K 159 0.40 0.22 0.049 0.34 0.02
pH 159 0.40 0.19 0.036 0.42 -0.01
N 159 0.40 0.19 0.035 0.46 0.27
P 158 0.33 0.14 0.021 0.47 0.65
ALK 158 0.59 0.16 0.026 -0.48 0.98
A 159 0.52 0.21 0.044 -0.28 -0.35
® 4 X TREHBH
Table 4 Experimental value and fitted value about semivariogram
R FR Index He4:{d C, HHMH Co+C Z5FE /km Mange Heds 250 1% Co/(C4+C) YLE 2B R
K 0.039 0.040 25.10 79.83 0.691
pH 0.029 0.034 16.12 85.01 0.634
N 0.012 0.029 5.90 40.08 0.716
P 0.000 0.044 1.97 0.00 0.937
LR 0.011 0.017 20.46 62.18 0.712
HE 0.002 0.028 2.97 5.84 0.862
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Table 5 Eigenvalues and contribution of principal

components

LS RRIEE R % BB %
Component Eigenvalue Contribution rate Cumulative rate

1 2.47 41.18 41.18

2 1.39 23.21 64.39

3 0.82 13.65 78.04

4 0.65 10.89 88.90

5 0.54 8.94 97.84

6 0.13 2.16 100
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Table 6 Principal component analysis component matrix
and evaluation index weight values

TR
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PR ——— ey
Index ijiﬁ’ 1 IJﬂZﬁ’ 2 Weight value
Principal Principal
ingredient 1 ingredient 2
K 0.109 0.845 0.19
pH -0.578 0.434 -0.16
N 0.921 0.077 0.29
P -0.443 0.448 0.09
A B 0.525 0.533 0.32
A 0.896 0.006 0.28
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Fig. 3 Fertility level distribution of Heping forest soil
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Table 7 Distribution area of forest soil fertility grade in

Heping

HET1454% [ /hm? HAE /%
Soil fertility grade Area Percentage

1 6948.12 3.49

2 19 120.51 9.62

3 24 733.09 12.44

4 32184.21 16.19

5 2124522 10.69

6 14 473.91 7.28

7 19 895.63 10.01

8 27 904.92 14.04

9 17 104.65 8.60

10 15211.52 7.65
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