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Application of Grey Relation Grade in the Analysis of Soil Factors
Influencing Agricultural Non-point Source Pollution

LIN Shao-xia's LIN Chang-hu"?, HE Teng-bing', ZHANG Qing-hai’

(1. Guizhou University, Guiyang, Guizhou 550025, China; 2. Guizhou Academy of Sciences, Guiyang, Guizhou
550001, China; 3. Guizhou Physical and Chemical Testing and Researching Centre, Guiyang, Guizhou 550002 China)

Abstract. Agricultural non-point source pollution is mainly induced by the excess matter accumulated in soil,

when the exogenous substances are beyond soil environmental capacity and nutrients are beyond the need of

plant growth. Based on the analysis of soil physical and chemical properties in different land uses, clay parti-

cle content, pH, organic matter, total nitrogen, total phosphorus, hydrolysis nitrogen, and available phos-

phorus were chosen as indexes and forest soil was taken as control. Grey relation principle and method were

used to analyze soil pollution and its distribution in different land uses, different planting patterns, and dif-

ferent distances from residential areas. A nalyses indicate that by soil pollution ratio, cultivated lands are in

the order of paddy field™ vegetable land™> upland and soils are in the order of farmland pollution with two-

maturity per year>signal harvest. The shorter distance from a residential area, the heavier soil pollution is.

Keywords: grey relative analysis; agricul tural non-point source pollution; farmland soil
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0.25 mm [URFIUAE e AR A8 B AR 77925 93
SN IR A LG E T pH {E (H20 1 £2.5)
KH pHS-5 B JE ih 3% A LR H Ko CrOr —
H2S04 AMIMHAGE; 4 50K T KO8 %05 Bl 20K
Bl ™ ks 4R Ha2S0s —H Cl04 VR, BHE6 BT
BU 3 s A 280K PR B30 5 S 280t ()05 SR -
pH=6.5 |l NaHCO: 2%, pH<< 6.5 H] NH4F —
HCL 242, B80T Lo i 5 (el RER 45 br IR 45
W3 2,

#1 K EHEER

5 T a0 R A 7 5 HERAHE B m Ak 1E P i

CK b 300 — —

1 /K H 100 K FE 2N H

2 7J<EE| 80 7J<$E— nu’;"-T% -

3 7K 300 IKFE— MR —

4 7K H 300 K FE A+

5 7K H <10 IKRE— B3 1C AT K. B3R
6 /K H 500 IKAE— —

7 ity 300 EoK. HEEE AW+

8 i 50 EoK =

9 i =1 000 FoR— R —

10 i 200 FoR— R —

11 i 100 firga REE AL

12 SR 250 B S —

K2 PR TR RR E R
e EEY A=V e LR/ AR/ 4T/ IK AR A
El P Cp— Cp - . - o
% (g kg™ (g kg™ (g ° kg™ (mg° kg™") (mg ° kg™")

CK 23.45 4. 27 27. 85 119 0.07 83.27 5.15
1 21.67 6. 78 116. 16 5. 04 0.39 301.47 2.26
2 19. 43 6. 64 120. 78 5. 19 0.37 338.45 L. 49
3 27.56 5.76 71. 22 3. 88 0.31 173.49 13. 19
4 25.83 5. 48 66. 77 3. 61 0.28 207.31 9. 92
5 19.27 8. 16 46. 39 2. 38 0.26 135.43 1. 76
6 38.35 6. 94 52. 01 2. 95 0.11 153.22 2.57
7 19.53 5. 51 39. 53 2.18 0.14 90.14 6. 52
8 14. 49 7. 16 52. 62 2. 95 0.41 146.25 2.25
9 13.27 7.30 45. 17 1. 84 0.22 96.32 0. 80
10 25.37 6. 94 31. 43 1. 57 0.11 107. 65 14. 10
11 22.42 6. 08 73. 23 3.93 0.26 193.08 28. 40
12 22.64 7. 15 33. 43 1. 84 0.15 117. 64 1. 35
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Xi(k)_TXi(k)

xi (k)= -
max min

T X (k)—Txf k)
2R 2 ) JRE B AT T R AL, i o R
IR T A<i<<13, i €N ) n N5 T IES YA
KIHEF (I<<k<<73.kEN ).

R3I HHESRMCH T RN
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gl K=1 K=2 K=3 K=4 K=5 K=6 K=1
Xo 0. 406 0 0 0 0 0 0. 158
X, 0. 335 0. 645 0.950 0.963 0.956 0. 855 0. 053
X, 0. 246 0. 609 1 1 0. 887 1 0. 025
X; 0. 570 0. 383 0. 467 0.674 0.709 0.354 0. 449
X, 0. 501 0.311 0.419 0. 606 0.611 0.486 0. 330
X; 0. 239 1 0.200 0.298 0.555 0.204 0. 035
X 1 0. 686 0.260 0. 440 0.106 0.274 0. 064
X 0. 250 0. 319 0.126 0.248 0.206 0.027 0. 207
X 0. 049 0. 743 0.267 0.441 1 0.247 0. 052
X 0 0. 779 0.186 0.162 0.436 0.051 0
X0 0. 482 0. 686 0.039 0.095 0.101 0.096 0. 482
X 0. 365 0. 465 0. 488 0.687 0.545 0.430 1
X 0. 374 0. 740 0. 060 0.163 0.236 0.135 0. 020
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A: 7K H (0. 601 )< 31 (0. 684 E 41 (0.735), F B
IR AR B2 A A= AR v, R3S e RAE I LR 2
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N TG GE IR PR SRR SRR . St T
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K4 PR TS G SR R TR I R H

FE KIEERH

il K=1 K=2 K=3 K=4 K=5 K=6 K=17
g 0. 932 0. 465 0. 367 0.364 0.365 0.393 0. 879
&, 0. 806 0. 480 0.355 0.355 0.384 0.355 0. 840
g, 0. 801 0. 602 0.550 0.453 0. 440 0.623 0. 673
g, 0. 894 0. 656 0.579 0.481 0.479 0.539 0. 791
& 0. 798 0. 355 0.761 0. 667 0.504 0.755 0. 854
& 0. 486 0. 448 0. 700 0.566 0.878 0.687 0. 896
g, 0. 811 0. 650 0. 850 0.711 0.753 1.000 0. 969
& 0. 621 0. 428 0. 694 0. 566 0.355 0.712 0. 878
&, 0. 587 0. 416 0.775 0.804 0.569 0.965 0. 809
€0 0. 923 0. 448 0.988 0.894 0. 886 0.893 0. 646
&, 0. 983 0.551 0.538 0.448 0.509 0.572 0. 396
&, 1. 000 0. 429 0.950 0.802 0.723 0.838 0. 834

x5 KBEUTHER

ﬁéﬁ%gﬂ Xl X2 X3 X4 XS Xf) X7 XS X9 Xl() Xll X12

FKEEE - 0.538  0.511  0.592  0.631  0.670 0.666 0.821 0.608 0.704 0.811 0.571 0.79
Hy 11 12 9 7 5 6 1 8 4 2 10 3
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