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Comprehensive Evaluation of Soil Nutrients Geochemistry in Yongtai County Based on Principal Component Analysis and Cluster

Analysis
JIANG Xiao-long (Fujian Coalfield Geological Prospecting Institute, Fuzhou, Fujian 350000)
Abstract [ Objective ] To evaluate the comprehensive geochemical grade of soil nutrients in Yongtai County by using statistical methods, so

as to minimize the impact of human subjective factors. [ Method ] Systematically sample the soil in the working area, the content of soil nutrient
macroelements ( organic matter, alkali hydrolyzable nitrogen, available phosphorus, available potassium, total nitrogen, total phosphorus, to-
tal potassium) and pH were submitted for testing, through the general description of the sampling data, the enrichment and grading of soil nu-
trient elements in the work area were preliminarily judged. Then, SPSS software was used to standardize the data and establish a correlation co-
efficient matrix to judge the feasibility of statistical analysis. The principal components of the evaluation factors were selected through principal
component analysis, and the comprehensive evaluation scores were calculated. The comprehensive scores were divided into five categories:
lack, relatively lack, medium, relatively enriched and enriched by using K-means cluster analysis. [ Result ] The soil nutrients elements in the
working area was uneven distribution, high variability, and the soil was generally acidic, nitrogen enrichment,lack of potassium and phosphor-
us. The comprehensive nutrient status was poor, the lack and relatively lack of comprehensive level accounted for 54. 68%. [ Conclusion ] This

study provides scientific basis for soil nutrient evaluation.
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Table 1 The descriptive statistics of nutrients content index

o/kg me/ ke me/ ke g g &/'kg &'k

/M. Minimum 2.46 4.65 0.05 7.37 0.09 0. 06 1.10 3.45
WA Maximum 99.31 331.98 1 018.52 511.60 3.30 4.13 26.09 7.54
¥J{H Mean 24. 46 111.61 53.77 79.32 1.21 0.50 12.11 5.04
AL Mode 16. 62 102.91 0.05 27.57 1.08 0. 06 1. 10 4.79
AR5 2B CV /% 39 36 166 69 37 75 34 8

i Skewness 1.41 0. 88 4.04 2.42 0.94 2.14 0.22 0.45
WERE Kurtosis 4.57 1.74 24.82 9.43 1.22 8.35 -0.34 1. 66
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Table 2 Distribution proportion of soil nutrient content grades
HHLT OM T Alkelin-N H %W Olsen-P HEE AK

Grade Comern Raillz(fi}% Comern RaEito@% Comern Ra[i[iﬁo@}% Comern Rﬁi@%

e'kg mg/kg mg/kg mg/kg
1 Z:( 8 ) Level 1(rich) >40 6.39 >150 15. 40 >40 33.50 >200 3.73
2 Sk ET) Level 2 (relatively enriched) — >30~40 16.42 >120~150 21.38 >20~40 15.55 >150~200  5.42
3 4 (h%5 ) Level 3 (medium) >20~30 41.69 >90~120 31.51 >10~20 16.93 >100~150  14.32
4 % (52 ) Level 4 (relatively lack) — >10~20 34.22 >60~90 24.91 >5~10 17. 60 >50~100  43.17
5 % (§Z ) Level 5 (lack) <10 1.28 <60 6. 80 <5 16.42 <50 33.36

2% TN 2 TP 44 TK pH

243 i Sl S .
Grade Conten Rattit(@% Conten Ralili:(fﬁ/}% Conten Ratﬁto@% \%{i Rii@%

g/'kg g/'kg g/'kg
1 %(F87) Level 1(rich) >2.00 5.78 >1.0 9.46 >25 0.10 <5.0 46.96
2 S5 (4595 ) Level 2 (relatively enriched) >1.50~2. 00 16.93 >0.8~1.0 7.21 >20~25 3.58 >5.0~6.5  52.69
3 4 (%) Level 3 (medium) >1.00~1.50  40.97 >0.6~0.8 11.25 >15~20 21.84 >6.5~7.5 0.31
4 55 (358 Z ) Level 4 (relatively lack) >0.75~1.00  24.14 >0.4~0.6 20.26 >10~15 41.13 >7.5~8.5 0.04
545 (§Z ) Level 5 (lack) <0.75 12.18 <0.4 51.82 <10 33.35 >8.5 0
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Table 3 Correlation matrix

H¥ AL TR AR TR A e e
Factor oM Alkelin-N Olsen-P AK TN TP TK
HHLE OM 1

Wi A, Alkelin-N 0. 861 1

A %W Olsen-P 0.089 0. 145 1

TEEA AK -0. 006 0.062 0.228 1

2R TN 0.918 0. 885 0.123 -0.003 1

2R TP 0.377 0.438 0.642 0.183 0. 459 1

40 TK -0.308 -0.234 0.028 0.152 -0.262 -0. 060 1
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Table 5 Factor load and score coefficient

i H K15 %k Factor load 85254 Score coefficient

Ttems ESiwg ESiv ) B ESiv 8! FERG 2 FH5 3
Z,, (AL OM) 0.915 -0.254 0. 149 0.51 -0.20 0.16
Z,,(tifi A Alkelin-N) 0.918 -0. 146 0.195 0.51 -0.12 0.20
Z,;(A3#% Olsen-P) 0. 340 0.778 -0.395 0.19 0.62 -0.41
Z,, CGHER AK) 0.087 0.587 0. 540 0.05 0.47 0.56
Z,s( 2% TN) 0.938 -0.193 0. 146 0.52 -0.15 0.15
Z,6( &M TP) 0. 646 0.578 -0.263 0.36 0.46 -0.27
Z,,( &4 TK) -0.342 0.414 0.571 -0.19 0.33 0.59
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Table 6 Classification of comprehensive scores
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$ss N
Cluster group ustering roportion

center %
1( %= Relatively lack) -0.35 30. 69
2( H4E Medium) 0.29 25.47
3(#k= Lack) -0.99 23.99
4( %5 4E Relatively enriched ) 1.09 15.45
5( & 4E Enriched) 2.33 4. 40
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