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Fig.1 Liao River Basin peanut distribution and the sampling points

e P A j WIS Y - 3 R i 2R A e
B P JE AN WIS, £ 75 YL (0 BRI S Yedie B
W SR RAE s Py o3RS W A 7 5 G 0 11 BRI S
PR EOoh i
WA bR 22 M (PR 55 T & s 1 )
(GB15618 — 95) Fl{ &R 0 £ it 7™ Hb A58 Jot 15 AR 1
W AEL) (R T)(1994 A7) HLAE | 5 Y S5 93 3 b v
m 1 i,

3 4R 51k

3.1 EFF TR MK FHHE
BT EL AN R L L A A A 3 X L 4
HOREEFRICER N AP A & DX, o BUg B4R

AEFE X A N RO & i 0.86 o/kg, B 7 i
IKENT 1.00 gke, T3 K TR &3 H B2
Sl Ca AHXTA R IX S8k 32 2o A 70 BB B - LA
B, BEMX T Ca FEh A, W
o Mg Fl'S 5 & 2 X B0 A3 A Bopr HL 31 2R L
—i, WLILR B EIRESE DL R B A, X
$90.11 g/kg, Zn B I Mo =FisRICE A &8I0
FHIES N F P A FIEARRLI(R 2).

SR DR A I S SR U A
ST R, PR K 246, HE5 857
TR T2 YK, b IX | B b XA
P L L i DX AE AR bR X0 R R0 USROS , K
11958 i w9 Ly e w1 R (A D= = D s e 7 7 | DN

®1 GEAGFHTERESRAERISIE

Table 1 Soil quality standard of the green food production
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Table 2 Nutrient elements distribution characteristics of the peanut main growing areas in the Liaohe River Basin

B | KEHIRILE (g/ke) iR IR LR (g/ke) T E IR ICR (mg/kg)

N P K Ca Mg S Zn B Mo
LHHSO1 | #%JMZEil; | 0.7 | 0.4 | 27.6 20. 4 8.20 0.15 26. 20 21. 60 0.34
LHHSO2 | #%JMZEil; | 0.8 | 0.5 | 28.8 14. 1 9. 90 0.15 43.30 24. 60 0.61
LHHSO3 | #IMZEAL | 0.7 | 0.3 | 27.8 14. 6 10. 90 0.15 36. 60 22. 60 0.48
LHHSO4 | #%JMZEi; | 0.9 | 0.5 | 26.1 15.9 13. 80 0.17 47.10 29. 60 0.53
LHHSO5 | #%JMZEil; | 0.8 | 0.4 | 25.1 15.7 12. 90 0.16 42.30 28.70 0.57
LHHSO6 | ##IMZEil; | 0.8 | 0.5 | 25.7 14. 8 12. 60 0.16 45.70 26. 60 0. 52
LHHSO7 | #%JMZEil; | 0.9 | 0.5 | 27.4 16.2 10. 70 0.17 42. 20 25. 00 0. 46
LHHSO8 | ##IMZEil | 0.9 | 0.6 | 26.5 14. 1 11. 50 0.18 50. 40 31. 50 0. 67
LHHS09 BB 0.8 | 0.4 | 30.5 12.9 10. 40 0.30 44. 00 18. 50 0. 60
LHHS10 B A 0.8 | 0.5 | 26.2 19.8 15. 00 0.21 44. 80 26. 10 0.51
LHHS11 B A 1.0 | 0.4 | 249 15.0 12. 90 0.21 48.70 31. 30 0.55
LHHS12 BB 1.0 | 0.5 | 23.3 15. 9 14. 20 0.22 52. 80 30. 60 0.57
LHHS13 B A 0.9 | 0.7 | 24.5 20. 0 21. 20 0.34 49. 10 28.70 0. 69
LHHS 14 B A 0.9 | 0.4 | 251 16. 1 13.70 0.31 38. 00 31. 00 0. 40
LHHS15 B A 0.5 | 0.4 | 257 18.3 13. 30 0. 22 40. 80 29. 50 0. 43
LHHS16 il i 0.4 | 0.1 | 231 5.1 2. 00 0. 09 9.10 13. 60 0.30
LHHS17 il i 0.5 | 0.2 | 26.3 4.8 2. 80 0. 09 14. 60 17.70 0.34
LHHS18 il i 0.6 | 0.2 | 26.7 5.7 3.30 0.10 15. 20 16. 70 0.29
LHHS19 ATV 0.4 | 0.2 | 281 4.8 2. 70 0. 09 15. 60 11.70 0.31
LHHS20 il A 0.5 | 0.2 | 29.8 5.6 2. 70 0. 09 14. 80 16. 40 0.30
LHHS21 ATV 0.9 | 0.8 | 257 13.3 12. 30 0.20 93. 30 46. 20 0. 66
LHHS22 il A 0.5 | 0.2 | 27.5 8.9 4. 80 0.10 27.30 18. 40 0.34
LHHS23 B K| EL 0.7 | 0.5 | 287 12. 4 5. 60 0.14 28. 90 19. 50 0.34
LHHS24 B K| EL 0.8 | 0.4 | 25.8 15. 6 7. 90 0.14 25. 80 18.70 0.33
LHHS25 B K| EL 0.5 | 0.2 | 24.8 5.2 3. 00 0. 07 18. 50 14. 20 0.28
LHHS26 B K| EL 0.4 | 0.2 | 26.1 5.5 3.30 0.08 20. 60 16. 00 0.31
LHHS27 B K| EL 0.6 | 0.4 | 27.0 9.8 5.20 0.13 23. 00 15. 10 0.28
LHHS28 B K| HL 0.5 | 0.2 | 285 6.2 3.70 0. 09 19. 90 14. 00 0.29
LHHS29 B K| HL 0.6 | 0.3 | 25.5 26. 2 6. 40 0.14 23. 30 17. 90 0. 32
LHHS30 Ref B 0.6 | 0.2 | 26.4 13. 4 3. 60 0.10 19. 50 16. 50 0.31
LHHS31 Ref B 0.5 | 0.2 | 25.8 6.2 2. 40 0. 09 12.10 16. 40 0.31
LHHS32 Ref B 0.7 0.2 | 25.5 8.8 4.50 0.11 22. 20 16. 10 0.31
LHHS33 Ref B 0.9 | 0.4 | 24.6 37.3 6. 40 0.15 21. 60 23. 00 0.28
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Table 3 Soil geochemical composition of the peanut main growing areas in the Liaohe River Basin
I | L2 (g/ke) | 5T
o= Si0, | Al,0; | Fey0s Mg0 Cal Na,0 | K,0 | Si0,/A1,05 | Ca0/MgO | K,0/Nay0
LHHSO1 | M2l 69. 82 9. 66 2.13 0. 82 2. 04 1.94 |2.76 7.23 2.49 1. 42
LHHSO02 | M2l 69.48 | 12.28 2.98 0.99 1.41 2.41 2. 88 5. 66 1. 42 1. 20
LHHSO3 | #iME4L | 67.60 | 12.86 | 3.31 1. 09 1.46 | 2.39 |[2.78 5.26 1.34 1.16
LHHSO04 | M2l 65.43 | 13.23 3.93 1.38 1. 59 2.08 |2.61 4. 95 1. 15 1.25
LHHSO5 | M 210 66.13 | 12.29 3.74 1.29 1. 57 2.19 ]2.51 5.38 1.22 1. 15
LHHSO6 | %M 211 66.76 | 12.52 3.61 1.26 1. 48 2.35 | 2.57 5.33 1. 17 1. 09
LHHSO7 | 4§ M 22l 68.16 | 12.45 2.93 1. 07 1. 62 2.75 |2.74 5. 47 1.51 1. 00
LHHSO8 | M 211 67.79 | 12.43 3.73 1. 15 1.41 2.38 |2.65 5. 45 1.23 1. 11
LHHS09 Bogr AL 69.29 | 13.27 3.76 1. 04 1.29 2.26 |3.05 5.22 1.24 1.35
LHHS10 Bogr AL 68.03 | 14.10 4. 04 1. 50 1. 98 2.61 2. 62 4. 82 1.32 1. 00
LHHS11 B AL 67.56 | 14.24 4. 43 1.29 1. 50 2.05 |2.49 4.74 1. 16 1.21
LHHS12 B AL 66. 68 | 14.25 4.79 1. 42 1. 59 1. 92 2.33 4. 68 1. 12 1.21
LHHS13 B AL 63.49 | 12.93 5.23 2.12 2. 00 1.86 |2.45 4.91 0. 94 1.32
LHHS14 B AL 66. 14 | 12.57 4. 00 1.37 1. 61 1.87 |2.51 5.26 1. 18 1. 34
LHHS15 B 69.83 | 12.23 3.67 1.33 1. 83 1. 82 2.57 5.71 1.38 1.41
LHHS16 TV 68. 28 5.70 0. 89 0.20 0.51 2.08 |2.31 11. 98 2. 55 1. 11
LHHS17 EATEvEE 82.53 6. 74 1. 07 0.28 0.48 1.38 |2.63 12. 24 1.71 1.91
LHHS18 ATV 81.10 7.12 1.18 0.33 0. 57 1.49 |2.67 11. 39 1.73 1.79
LHHS19 FTEvEE 82. 44 7.55 1. 06 0.27 0.48 1.48 |2.81 10. 92 1.78 1. 90
LHHS20 FATEvE= 82. 86 7.52 1. 02 0.27 0. 56 1.50 |2.98 11. 02 2.07 1.99
LHHS21 FTEvE= 68.10 | 13.78 4. 67 1.23 1.33 2.73 2.57 4. 94 1. 08 0. 94
LHHS22 TV 79.11 9. 04 1. 97 0.48 0. 89 1.64 |2.75 8.75 1. 85 1. 68
LHHS23 SYSRES 76.29 9.01 1.78 0. 56 1.24 1.87 |2.87 8. 47 2.21 1.53
LHHS24 BEE 77. 87 7.89 1.79 0.79 1. 56 2.19 |2.58 9. 87 1. 97 1.18
LHHS25 SYESRES 83.21 9.77 1.29 0.30 0. 52 1.18 |2.48 8. 52 1.73 2.10
LHHS26 SYESRES 81.73 | 10.21 1. 48 0.33 0. 55 1.25 |2.61 8. 00 1. 67 2.09
LHHS27 SYSRES 78.10 8. 02 1. 54 0. 52 0.98 1.54 [2.70 9.74 1. 88 1.75
LHHS28 SYSRES 80.89 | 10.40 1.37 0.37 0. 62 1. 42 2.85 T7.77 1. 68 2.01
LHHS29 SYSRES 73.36 8. 06 1.72 0. 64 2. 62 1.78 |2.55 9.10 4. 09 1. 43
LHHS30 FEEE 78.71 7.07 1. 43 0.36 1. 34 1.68 |2.64 11. 13 3.72 1. 57
LHHS31 FEEE 83.21 6. 24 1. 09 0.24 0. 62 1.37 |2.58 13.33 2.58 1. 88
LHHS32 FEEE 76. 87 7.68 1. 64 0. 45 0. 88 1.66 |2.55 10. 01 1. 96 1. 54
LHHS33 FEEE 72.34 7.51 1.73 0. 64 3.73 1.74 |2.46 9. 63 5. 83 1. 41
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Table 4 Soil mechanical composition and texture analysis of the peanut main growing areas in the Liaohe River Basin

K +4 TIEBOR AR (%) Jii
S KA 31 (mm) 10.05(mm) |0.05 ~ 0.01 (mm) [0. 01" 0. 001 (mm)| < 0. 001 (mm) 114y
AL ity + 4.59 67. 1 9.4 5.3 11. 04 fib £
AT, ity + 0.70 68. 6 6. 4 8.3 15. 52 fib £
il ity + 5. 88 65. 6 4.8 4.9 11. 95 fib £
F5 10 i) £ 11. 50 36.0 15. 4 10.9 8.48 i+
KE Ht 4. 57 71. 4 2.1 7.5 12. 88 fib £
MR e -+ 8.20 48.6 9.9 9.9 17. 54 A+
LA Kb+ 0. 00 90. 2 1.8 4.4 3.55 wt
LA W+ 0. 00 88. 2 4.1 4.4 3.27 wt
IS Kb+ 0.31 84.9 1.9 6.4 5.12 b+
A Kb+ 0. 20 92. 2 1.6 2.6 3.34 -
K4 Kb =+ 0.22 83. 2 4.9 4.4 7.33 b+
=yrH Kb+ 0.26 90. 4 1.5 2.8 5. 07 Wt
TR it 0. 07 87.8 4.2 2.1 5.77 [/
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Table 5 Soil physical characteristics of the peanut main
growing areas in the Liaohe River Basin

A X | R (g/cn’) | FIRFLBRE (%) | FEKE (%)
TR 1.43 46. 00 14. 90
BEA 1.39 47. 60 15. 90
i L 1. 44 45. 30 9.10
KA 1. 47 44. 60 10. 80
RECER 1.39 47.70 10. 60
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Table 6 The heavy metals element distribution of the peanut main growing areas in the Liaohe River Basin

TR A FEJBITR S T (mg/kg) |
As Cd Cr Cu Hg Ni Pb
s E 5.90 0.16 60. 20 15.96 0. 03 23.38 19.75
=R TN 6.33 0.13 98.11 20. 17 0. 03 44. 84 20.74
TV 3.70 0.10 32.77 9.29 0. 02 11.29 18. 69
BEE 4. 67 0.08 24. 44 9.76 0. 02 11. 41 18.43
FEE 4.79 0. 05 25.25 9.28 0. 02 8.58 18.35
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Table 7 The soil environmental quality evaluation of the peanut main growing areas in the Liaohe River Basin

K FRN AR AL 23y

LY Py Py Pe Pe, Py, Py Ppy EiZEL
EYINE=" 0. 20 0. 53 0. 20 0.16 0. 07 0. 47 0. 07 0. 40
B 0.21 0. 44 0. 33 0. 20 0. 07 0. 90 0. 07 0.70
Wi 0.12 0. 32 0.11 0. 09 0. 04 0. 23 0. 06 0. 20
EYSEES 0.16 0. 26 0. 08 0.10 0. 05 0. 23 0. 06 0. 20
BB 0.16 0.18 0. 08 0. 09 0. 04 0.17 0. 06 0.10
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Soil Geochemical Characteristics Analysis and Evaluation of
the Peanut Growing Areas in the Liaohe River Basin

YU Cheng-guang', YANG Xiao-bo', LING Shuang®, WU Ai-jun',LIU Ming-hua'
(1. Liaoning Survey Academy of Geology and Mineral Resources, Lioning Shenyang, 110032, China;
2. Institute of Geology and Mineral Resources in Liaoning Province, Lioning Shenyang, 110032, China)

Abstract: Peanut holds an important value in food industry for its nutritional value in the Liaohe River Basin survey
through the peanut—producing areas.This paper adopts regional geochemical survey methods and analyzes the climate
characteristics and the soil geochemical characteristics in the main producing areas in the Liaohe River Basin,
appraisals for the environmental quality of soil in the peanut—producing areas: 1) Elements in the soil is rich in Si and
K elements, N, P the relative lack of low content of trace elements, more suitable for peanut barren resistant
characteristics, to meet the normal growth of peanuts. 2) Low content of heavy metals in soil, soil environmental quality
excellent, in line with the development of green peanut cultivation conditions. 3) Soil porosity and water holding
capacity, texture of the soil for the growth characteristics of peanut, determines suitable growth for peanut geochemical
model. 4) Proposed on the basis of this article, the Liaohe River Basin for the entire soil geochemical classification of
the quality of the environment, the expansion of peanut cultivation in the region suitable for the peanut industry in the

Liaohe River Basin lay the foundation for the future development.

Key words: soil; geochemical characteristics; peanut; evaluation



