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Abstract

A comprehensive evaluation model of soil nutrient based on BP neural network was set up which
contained 5 cryptic layer nodes and 3 layers. The rank classification criterion of soil nutrient’ s
assessment indicator system was chosen as the training sample and the test sample of the model. The
training and the test were made by using Matlab software. The comprehensive evaluation of farmland soil
nutrients was conducted in Ansai County. The results showed that simulation result of BP neural network
was consistent with the expected result; the simulation result of BP neural network fuzzy pattern and
principal component analysis were exactly the same.
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Tab.1 Farmland soil nutrient contents in Ansai County

/gokg ™! /gekg™! /mgekg ! /mgkg ! /mg-kg !
9.28 0.57 28.75 8.98 98.28
1.87 0. 07 5.67 1.41 14. 64
1% 20. 11 13.18 19.72 15. 68 14. 89
7.66 0. 50 22.92 7.15 95. 50
1.30 0.08 4.31 1.21 13.71
/% 16.99 14.94 18.82 16. 87 14.35
7.50 0.49 25.31 7. 44 94. 03
1.28 0. 07 4.14 1.35 10.72
1% 17. 08 15.20 16.37 18.17 11. 40
8.29 0. 54 25. 80 9.00 96.78
0.94 0. 05 3.28 0. 81 7.48
1% 11.08 8.91 12. 83 9.49 8. 34
8.26 0.53 24. 84 8.43 97.73
0.95 0. 05 3.68 1.12 9. 04
1% 11.55 9.51 14. 81 13.30 9.25
9.28 0.55 37.43 8.98 113.76
0.98 0.08 7.37 1.27 18.01
1% 10. 61 14.27 19. 69 14.17 15.83
8.92 0. 54 37.00 9.26 96. 07
1.05 0. 06 3.98 0.77 10. 33
1% 11.75 11.52 10.77 8.26 10.75
9.25 0. 54 36. 58 9. 60 112.59
1.10 0.08 6.28 1.15 13.39

/% 11.88 15.28 17.17 12. 03 11. 89
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/gokg™! /gekg™! /mgekg ! /mgekg ™! /mgekg !
8. 96 0.53 36.35 9.08 99.74
1.13 0.07 5.30 1. 04 15. 14
1% 12.57 14. 05 14. 59 11. 40 15. 18
8.99 0.53 30. 24 9.14 98. 43
1.45 0. 08 8.38 1.24 14.29
1% 16. 16 15.42 27.72 13. 60 14. 51
9.20 0.58 27.90 9.18 96. 00
0.93 0.07 6.22 1.26 10. 78
1% 10. 08 11. 83 22.30 13.69 11.23
8.49 0.51 25.55 8.59 89. 64
1.03 0.05 3.34 0. 61 5.59
1% 12. 14 9.26 13.08 7.11 6.24
8.73 0.54 31. 11 8.79 100. 68
1.28 0.07 7.86 1.32 14. 81
1% 14.71 13. 84 25.26 15.02 14.71
4.12 0.35 17.83 6.56 73. 06
1.4 ) « ”
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Tab.2 Standard of soil nutrient contents
lgekg™! lgekg™! /mgekg” /mgekg ™! /mgekg™!
1 >40 >2.0 >150 >40 >200
2 30 ~40 1.5~2.0 120 ~ 150 20 ~40 150 ~200
3 20 ~30 1.0~1.5 90 ~ 120 10 ~20 100 ~ 150
4 10 ~20 0.7~1.0 60 ~90 5~10 50 ~ 100
5 6~10 0.5~0.7 30 ~60 3~5 30 ~50
6 <6 <0.5 <30 <3 <30
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Fig. 1  Error of BP neural network
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Fig.2 Regression of BP neural network
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Tab.3 Weight and threshold of BP neural network
( 4
39.58 16. 36 -39.18 -53.88 -41.32
-6.50 -80. 69 -5.35 -42.35 6.45
9.09 15. 05 -2.30 -4.86 16. 58
14. 82 15.07 6.63 -2.95 11.76 3
-0.69 2.80 3.31 16. 60 -1.10 BP
-64.88 -94. 60 15.93 -3.24 4.40 5 . 2009
4 BP
Tab.4 Test samples and simulated results of BP neural network
/ / / / / BP
grkg ™! grkg ™! mgekg ! mgekg ! mgekg ™!

1 52.18 2.45 225.41 66. 04 279. 08 1 1 1
2 53.56 4.93 151. 28 48. 67 299. 00 1 1 1
3 58.30 2.07 195. 80 60. 50 235.52 1 1 1
4 62. 69 4. 80 157.90 60. 82 223.20 1 1 1
5 43.15 3.15 233.03 43. 05 206. 57 1 1 1
6 30. 44 1.79 136. 66 41.05 179. 46 2 2 2
7 38.77 1. 64 126.49 54. 84 174. 45 2 2 2
8 30. 89 1.92 130. 32 49. 44 196. 14 2 2 2
9 31.73 1.71 136.90 41.59 164. 66 2 2 2
10 31.73 1.57 140.70 54. 62 152. 14 2 2 2
11 27.63 1.45 99. 12 14.17 115.39 3 3 3
12 26. 26 1.20 109. 50 16. 60 143. 30 3 3 3
13 24. 08 1. 41 94. 89 10. 44 110. 56 3 3 3
14 24.01 1.21 97. 35 11.55 123.53 3 3 3
15 27. 64 1.48 101. 19 13.70 137. 88 3 3 3
16 14.23 0.97 78.55 9.01 66. 07 4 3.98 4
17 12. 66 0. 88 70. 12 8.55 77.73 4 3.99 4
18 19.07 0. 88 81.79 6.02 99. 15 4 4.27 4
19 13. 64 0.77 75. 83 9.74 77.95 4 3.96 4
20 18. 10 0.87 71.20 6.22 60. 80 4 4.05 4
21 9.70 2.62 30. 40 4. 64 47.19 5 4.92 5
22 9.80 2.57 38.70 4.24 37.99 5 5.01 5
23 8. 10 2.15 33.22 4.20 38. 88 5 5.19 5
24 8. 66 6.35 44.77 3.75 31.94 5 5.33 5
25 6.92 1.01 56.17 3.21 31.05 5 5.26 5
26 5.52 0.23 22.84 1.97 21.03 6 5.95 6
27 4. 66 0.27 26.72 1.17 29.72 6 5.95 6
28 5.49 0.15 14.73 2. 60 22.85 6 5.94 6
29 1.13 0.23 21.62 1. 14 23.37 6 6. 05 6
30 3.36 0.36 17.51 2.86 24.76 6 5.92 6
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Tab.5 Comprehensive evaluation of soil nutrient in Ansai County
BP BP
4.04 4 4 6 3.98 4 4 1
4.22 4 4 12 4.01 4 4 3
4.20 4 4 11 4.04 4 4 5
4.12 4 4 10 4.05 4 4 7
4.10 4 4 9 4.07 4 4 8
3.99 4 4 2 4.04 4 4
4.02 4 4 4 4.77 5 5
4
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