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Table 1 Measurement values of soil fertility parameters of turf
e pH  HHLI ol itk S R LR A LI
Ttem Organic Alkali Available Available Electric Bulk Porosity/
matter/ hydrolysable N/ phosphorus/ potassium/ conducitivity/ density/ %
g+ kg! mg * kg ! mg * kg ! mg * kg ! msecm ' gecm ?
W/J\{E 7.40 1.66 15. 34 3.31 30.13 0.03 1. 39 40. 16
Minimum
Eij(ﬁ 8. 46 18.83 65.67 45, 84 130. 55 0.58 1.59 47. 66
Maximum
THME 7.84 9.13 35.44 13. 81 71.45 0.19 1.49 43.74
Mean
iz 20 4.61 12. 34 9.75 25.08 0.11 0.05 1.73
Standard deviation
5 5 R AN
Coefficient of 3 50 35 71 35 59 3 4
variation/ %
x = 2 P B4 JIE T 200 i S R BB . 22 Crh A N R AR AN

BRI o e o)
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Table 2 Designated values of the critical points

B 1 pH A LB B LT P H A
The turning Organic Alkali Available Available Electric Bulk
point matter/ hydrolysable phosphorus/ potassium/ conducitivity/ density/
g+ kg! N/ mg * kg ™' mg * kg ! mg * kg ! ms * cm ! g+ cm’
X1 5.5 15 60 8 75 0. 35 1.14
Xp 6.5 30 180 20 200 0.75 1. 30
X3 7.5
Xy 8.3
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Table 3 Matrix of correlation coefficient for soil fertility evaluation parameter

BT pH FAHlm&E  WMAASTE #ERSEE Saoe dex R
Index Organic Alkali- Available Available Electric Bulk
matter hydrolyzable N phosphorus  potassium conductivity density

pH 1. 000

£ PR & i Organic matter 0. 067 1. 000

R A % &= Alkali-hydrolyzable N —0. 171 0. 064 1. 000

WA & i Available phosphorus 0. 025 0.099 —0.131 1. 000

SR & & Available potassium  —0. 105 0.076 0.121 —0.042 1. 000

H 5 & Electric conductivity 0.143 0.149 —0.131 0.052 —0.054 1. 000

K H Bulk density 0.013 0.022 0. 056 0.135 0.058 0.131 1. 000

x4 BEERERISREHE
Table 4 Eigenvalues and contribution rates of

principal components

F 5 FHAE(E DTHR R Rt ok
Principal Eigenvalues Contribution  Accumulative
components rates/ contribution

% rate/ %

1 1.437 20.536 20. 536

2 1.232 17.603 38.139

3 1.028 14. 684 52.823

4 0.942 13.463 66. 285

5 0. 880 12.571 78.857

6 0. 826 11.799 90. 655

7 0. 654 9. 345 100. 000

TN AF 225 PPN 4 AR X AR D B DTk A R
JE B2 8 b T A ELBR DL A% 48 b BT A5 (ELAH i 22 B 7
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Table 5 Load values of principal components

F Ly pH A BT BUAR G AL AL LS (i
Principal Organic Alkali- Available Available Electric Bulk
components matter hydrolyzable N phosphorus potassium conductivity density
1 0.572 0. 266 —0. 561 0.437 —0.333 0. 609 0. 231
2 —0.194 0. 548 0.429 0. 220 0.530 0.236 0.556
3 0. 351 0. 501 0. 155 —0.579 0.129 0. 256 —0.461
4 0.164 —0. 447 0.164 —0.535 —0. 066 0. 336 0.534
5 0. 160 —0.232 —0.476 —0. 048 0.755 —0.028 0.034
6 0.659 0.018 0.249 0.107 0.018 —0.533 0.182
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Table 6 Grade division for the turf soil fertility LLEAZL . FHEZ AW 5ﬁ$$§fk , Br
EAER IR IF] I 0 3 7 PSS YT 2 T 0K L
Grade of Fratuation on - Integrated TR AT L B A DY I 9 5 5 U6 A
e R SR SR AT LI B
% Second grade [ JF Fertile 0. 8~0. 6 A s 73 Hh 28 52 0 i Dl AR T E R AR SR A BT
E% Third grade ﬁﬂg General 0.6~0.4 i%ﬁ?}\]:lgge,@ﬁi%ﬁgi%ﬁﬁ)ﬁ%ﬁﬁﬁ
PU%E Forth grade K Lower 0.4~0.2 §5I€W3PEE$RZ»iﬁ%ﬁ’%ﬁé\%ﬁ,&ﬂﬂﬁﬁs%ﬂ?ﬁﬂ‘
1% Fifth grade 37§ Barren 0.2~0 S g AR B SR v p BRI P PR AR
R BREANGEERNER
Table 7 Comprehensive evaluation of turf soil fertility for each sampling point in Qinhuangdao
BE L )& {5 Membership degree value IF1
Sample pH R RS EERINGS ol e & AW BB Integrated
Bulk Electric Organic Alkali Available Available e
code density conducitivity matter hydrolyzable N phosphorus  potassium fertility index

1 0.253 0. 100 1. 000 0. 100 0. 100 0.173 0. 100 0.263

2 0.748 0. 100 0. 805 0. 100 0. 100 0.411 0. 100 0. 341

3 0.712 0. 100 1. 000 0.100 0.100 0.103 0.138 0. 326

4 1. 000 0. 100 1. 000 0. 100 0. 100 0. 457 0. 100 0.413

S 0. 640 0. 100 1. 000 0.100 0.100 0.705 0. 100 0. 394

6 0. 307 0. 100 0.653 0.174 0.100 1. 000 0. 100 0. 347

7 0.622 0. 100 1. 000 0. 100 0. 100 0.201 0. 100 0.322

8 0.784 0. 100 1. 000 0.100 0.100 0.100 0. 100 0. 332

9 0.739 0. 100 1. 000 0. 100 0. 100 0.103 0. 100 0.325

10 0.748 0. 100 1. 000 0. 100 0. 100 0. 457 0. 283 0. 400

11 0.793 0. 100 1. 000 0. 100 0. 100 0. 100 0. 100 0.333

12 0.631 0. 100 1. 000 0. 100 0. 100 0. 100 0.138 0. 314

13 0.694 0. 100 1. 000 0.100 0. 100 1. 000 0. 100 0.443

14 0.190 0. 100 1. 000 0. 100 0. 100 1. 000 0.138 0.374

15 0.595 0.100 1. 000 0.100 0.100 1. 000 0. 100 0.429

16 0.793 0. 100 1. 000 0.100 0.100 0. 404 0. 100 0. 375

17 0. 640 0. 100 1. 000 0. 100 0. 100 0. 404 0.211 0. 367

18 0. 586 0. 100 1. 000 0.100 0.100 0.103 0.211 0. 317

19 0.703 0. 100 1. 000 0. 100 0. 100 0.103 0. 500 0.372

20 0.730 0. 100 1. 000 0. 100 0. 100 0.705 0. 100 0.408

21 0.721 0. 100 1. 000 0. 100 0. 100 1. 000 0.428 0. 490

22 0. 802 0. 100 1. 000 0. 100 0. 100 0.103 0. 283 0. 359

23 1. 000 0. 100 0.758 0. 100 0. 100 1. 000 0.138 0.459

24 0.712 0. 100 1. 000 0. 100 0. 100 0. 705 0. 100 0. 405

25 0. 757 0. 100 1. 000 0.100 0.100 0. 100 0. 100 0. 328

26 0.730 0. 100 1. 000 0. 100 0. 100 0.705 0. 100 0.408

27 0.793 0. 100 0.477 0. 100 0. 100 0. 100 0. 100 0. 257

28 0. 550 0. 100 1. 000 0.133 0.100 0. 100 0. 100 0. 302

29 0. 820 0. 100 1. 000 0. 100 0. 100 0. 404 0. 100 0.379

30 0.793 0. 100 1. 000 0. 100 0. 100 1. 000 0.428 0.501

31 0. 865 0. 100 1. 000 0.135 0. 100 1. 000 0. 100 0.474
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T
RE 25 B )& {5 Membership degree value IFI
Sample pH rHE R A AL A L ENeT g Integrated

Bulk Electric Organic Alkali Available Available e

code density conducitivity matter hydrolyzable N phosphorus  potassium fertility index
32 0.730 0. 100 1. 000 0. 100 0. 100 0. 404 0. 283 0. 390
33 0.793 0. 100 1. 000 0. 100 0. 100 0. 404 0.138 0. 380
34 0. 460 0. 100 1. 000 0.100 0.100 0.705 0. 283 0.392
35 0.739 0. 100 1. 000 0. 100 0. 100 0.173 0. 283 0. 359
36 0. 640 0.100 1. 000 0.100 0.100 0.103 0. 100 0. 311
37 0.478 0.100 1. 000 0.100 0. 100 1. 000 0. 100 0.411
38 0.721 0. 100 1. 000 0. 100 0. 100 0. 404 0. 100 0. 365
39 0. 694 0. 100 1. 000 0.100 0.100 0. 404 0.138 0. 366
40 0.658 0. 100 1. 000 0. 100 0. 100 0.705 0. 100 0. 397
41 0.712 0. 100 1. 000 0. 100 0. 100 0.103 0. 100 0.321
42 0.739 0. 100 1. 000 0. 100 0. 100 0. 404 0. 100 0. 367
43 0. 838 0. 100 1. 000 0. 100 0. 100 1. 000 0. 100 0. 465
44 0.703 0. 100 1. 000 0. 100 0. 100 0.293 0.211 0. 361
45 1. 000 0. 100 1. 000 0. 100 0. 100 0. 457 0. 100 0.413
46 0.190 0. 100 1. 000 0.100 0.100 0. 457 0. 100 0.293
47 0.712 0. 100 1. 000 0.152 0. 100 0. 100 0. 283 0. 352
48 0.595 0. 100 0. 805 0. 330 0. 100 0.411 0. 100 0. 352
49 0.784 0.100 1. 000 0.100 0.100 0.100 0. 100 0. 332
50 0.712 0. 100 1. 000 0.213 0. 141 1. 000 0.138 0.474
51 0.793 0. 100 1. 000 0. 100 0. 100 1. 000 0. 100 0.458
52 0.721 0. 100 1. 000 0.161 0. 100 1. 000 0.211 0.471
53 0.739 0. 100 1. 000 0. 100 0. 100 0. 100 0. 283 0. 349
54 0.712 0. 100 1. 000 0.100 0.143 0.103 0. 100 0. 328
55 0. 838 0. 100 1. 000 0. 100 0. 100 0. 100 0.428 0. 383
56 0.658 0.100 1. 000 0.100 0.100 1. 000 0. 500 0. 490
57 0.136 0. 100 1. 000 0.100 0.100 0.173 0.138 0.251
58 0.730 0. 100 1. 000 0. 100 0. 100 0.103 0. 100 0. 324
59 0.721 0.100 1. 000 0.100 0.100 1. 000 0. 100 0. 447
60 0.721 0. 100 1. 000 0. 100 0. 100 0.103 0. 100 0.323
61 0.739 0. 100 1. 000 0. 100 0. 100 0. 100 0. 100 0. 325
4 {H Mean 0. 686 0. 100 0.975 0.110 0.101 0.463 0.163 0.374
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Comprehensive digitization evaluation of turf soil fertility and management

countermeasure research on turf soil in Qinhuangdao

FAN Hai-rong, WU Su-xia, CHANG Lian-sheng
(Life of Science & Technology college of Hebei Normal University of
Science &. Technology, Qinhuangdao 066004, China)

Abstract: Analysis of soil physical and chemical properties was made on turf soil in Oinghuangdao city.
The corresponding membership function was built according to the plant effect of each fertilizer factor.
The membership value of each evaluation index was calculated. The weight of each fertility factor was
determined by the principal component analysis. Through fuzzy mathematics assessment, soil fertility
quality was comprehensively evaluated. The result showed that the turf soil synthesis level was low, the
main limiting factors were the bulk density, organic matter, alkali-hydrolysable nitrogen, and available
potassium. The result was consistent with the growth status of the turf grass, which could reflect the fer-
tilizer quality of the turf soil correctly and objectively. It showed that the evaluation method had some
application value. In the light of the limiting factors of soil fertilizer obtained from the evaluation, the
management countermeasures to improve the soil fertility were put forward and could bring important
guidance and reference for the maintenance and treatment of the turf soil in Qinhuangdao.
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