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A Study of Soil Nutrients Characteristics Based on
Principal Component and Cluster Analysis

ZHAO Yueling', LIN Yuling”, CAO Liying', MA Li', CHEN Guifen'
(1 College of Information and Technology, Jilin Agricultural University, Changchun 130118, China;
2 Jiahe Surgical Hospital, Changchun 130051, China)

Abstract ; The objective of the study was to analyze and determine soil characteristics and apply fertilizer
rationally by the results of available nitrogen, available phosphorus, available potassium, soil pH, organ-
ic matter, trace elements content characteristics in Jilin Province. Principal component analysis and clus-
ter analysis methods were applied to evaluate fertility characteristics in the soil research. Soil characteris-
tics of available nitrogen, available phosphorus and available potassium and organic matter, pH value,
soil trace element content index were explored based on 55 soil samples (0 —30 c¢cm). The results showed
that the optimal partition number was 6 nutrient clusters: | ) The content of Slow-release potassium, or-
ganic matter, manganese and boron was very low; [I ) The content of total phosphorus was low, the con-
tent of Fe and boron was high; Il ) The content of organic matter was high; IV ) The content of available
potassium was high, the content of boron was low; V) The content of available potassium and Fe was
low; VI) The content of available potassium, total phosphorus, pH were high, the content of manganese
was low. The ratios of these 6 various clusters were 40% , 5% , 24% , 13% , 13% and 5% . In order to

simplify the fertilization process, the soil categories could be divided into fewer classes.
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Fig. 1  Distribution map of 55 soil samples
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Tab.1 The main nutrient properties of 55 soil samples

For w(FE5) "/ 5 5 2
5 pH (mg-kg™") i (V)
RG] 310.27 £238.25  1.71 3.31  0.77
A 73.75 +33.15 1.82 5.98  0.45
A 9.26 +10.23 1.98 4.75  1.10
Y A 130.71 £51.52 0.92 0.99  0.39
25 390.00 £453.00  1.70 2.25  1.14
N 540.00 +278.00  0.52 0.46  0.51
i 4336020110  0.11 0.33  0.46
AL 8 080 +5 770 1.87 4.56  0.71
AR 27.56 +18.46 0.75 0.85  0.67
A8k 6.17 4. 14 0.72 -0.69  0.67
A8k 4.58 +2.79 1.18 1.65 0.6l
AREE 0.65 +0.91 2.96 9.61  1.40
Fep L 1.03 +0.44 1.93 3.72  0.43
AR 0.21 +0.13 0.58 -0.56  0.60
AU 56.26 +20. 41 0.19 -0.70  0.36
pH 8.33£0.19  -0.507 0.57  0.02
1) Rob#EH A + A7 £
2.2 ERGOH

S BB A AN IR 08 B 1 AR O EE B, 1V B SPSS
18. 0 GEit#fpxd £ 3Ed 16 D3R RS AT T
FRST 5T, B e T Bartlett £33, Hort KMO 4655
{E R 0. 743, P <0. 05, PR b T LAX i 0 50 A 7 38 %
G353 BT ARUEACAL AL R A I e 45 2R, 2
G353 BT E S AT B & 3 A I R AR A RN DT R A (3R
2). R 2 ATUUEWE, 1A FERS I 22Tk
19% 552 A E WA T 22 TR 18% 55 3 3
AT TR 11% 55 4 > F A 15 2 51
BRFE10% , 555 F AT 1 7 25 5Tk R 298 %
556 A FE TN IT 25 IR T% 55 T A FE Y
T2 DTk T% , 55 8 A~ E R 7 22 5Tk R 2
7% . Bl —1> 8 A R A fif Bt 1 L5 54l 1) 87 % , i
FRSr 1.2.3.4.5 3K 5 HF O AL B AEA I R
52 (B 20wk 3N 66% ) .
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Tab.2 The eigen values and contribution rates of 8 main
factors
Hetln Helo)q
SR - HTHRER %’ifﬂﬁ B DS ~ %’iiﬂ
/% HRE % /%  BIHERER/ %
1 5.378  33.613 33.613 2.983 18.642 18.642
2 2.311  14.444 48.057 2.903 18.145 36.787
3 2,072 12.952 61.009 1.739 10.866 47.654
4 1.257 7.856 68.865 1.637 10.232 57.885
5 0.843 5.269 74.134  1.279 7.996 65.882
6 0.795 4.967 79.101 1.152 7.202  73.083
7 0.632 3.950 83.051 1.103 6.894 79.977
8 0.577 3.608 86.659  1.069 6.681 86.659

M3 LA 1 R & IR G,
52 ERERMMEEIEMG, 3 ERR 5% E
TEARDG, 55 4 FRR M E R, 85 FRER
NGO R BE IEAH O, 56 6 32 PR A R 8 o 8 IE
AR, 55 T FRRFIA BT BE A, 25 8 £ R
55 pH i BE ARG, R S5 25308 87% 1Y SR K A
X8 AN, BT AT DI5GB Bk L 4B L 2 5K
B A HLTA pH aX 8 AN R R R SR
STHIFIEICER.
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Tab.3 Loading matrix of 8 principal components reserved

FaapH 1 2 3 4 5 6 1 8

gy 0.646 -0.133 -0.130 0311 0.506 0.166 0.025 0.019
WA 0529 0306 0.342  0.187 -0.464 -0.316  0.043  0.006
WA 0750 0.236  0.345 -0.141  0.192 -0.008 -0.056 -0.188
WA -0.256 -0.064 0.471  0.422 -0.210 0.648  0.053 -0.039
25 0.868 -0.176 -0.019 -0.014 -0.097 -0.187 0.108 0.040
e 0.049 0.440 0.058 -0.772  0.051 0.190 0.146  0.205
el -0.845 0.105 0.261 -0.041 -0.020 0.008 0.143 0.038
AR 0383 0396 -0.464  0.139 -0.086 0.062 0.591 -0.283
AaE -0.435 0.037  0.551 0.200 0.38 -0.274 0.316 0.24
B 0,892 -0.119 -0.075  0.076 0.234  0.037 -0.078 -0.027
B 0573 -0.086  0.717  0.003 -0.0600 -0.017 -0.048 0.041
BHE 015 07712 0300 -0.156  0.147  0.186 -0.037 -0.065
A 0782 -0.060 0.397 -0.023 -0.108 0.056 0.087 0.103
BHW 0.074 0816 -0.124 0.178  0.014 -0.056 -0.320 -0.140
pH -0.700  0.236 0.349 0.15 0.172 -0.235 -0.010 -0.311
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Fig.2  Clustering figure of 55 soil samples
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Tab.4 The average values of main nutrient indexes of dif-

ferent soil categories

K w/(mg - kg™") w/(g kg™")
TR AR ARE ARk AR eBk AT
I 180.13 137.16 4.30 4.47 0.09 0.53 55 8.38
I 571.93 121.10 13.40 9.02 0.40 0.33 6.8 8.09
I 321.61 135.48 6.00 3.75 0.28 0.56 12.48 8.29
IV 525.14 115.28 10.12 470 0.21 0.48 7.89 8.22
Vo 25632 116.82 6.17 3.87 0.38 0.50 8.13 8.43
VI 225.51 140.86 4.20 5.88 0.50 0.93 9.07 8.43
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