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Soil Fertility Evaluation of Saline-alkali Land at Luyang

Lake in Weinan City of Shaanxi Province

LIU Jing-mei, LI Xin-ping., LI Wen-bin, MU Xiao-yan, Lii Shi-li, HAN Jing
(College of Forestry, Northwest A&F University s Yangling s Shaanxi 712100, China)

Abstract: For comprehensive understanding, effective managing and protecting the saline-alkali soil of Luy-
ang Lake in Weinan City, Shannxi Province, the authors analyzed the physical properties and salinity charac-
teristics in the region. The principal component analysis combined with norm values were employed to select
the indexes and establish the minimum data set, in which, organic matter, alkali-hydrolysable N, available
P, available K, ESP, CEC, conductivity, and soil bulk density were selected as indexes for evalulating soil
quality. The results showed that the soil texture was relatively heavy with more clay. The values of member-
ship functions of the indexes revealed that organic matter (0. 31), alkali-hydrolysable N (0. 39), available
P(0. 26), and available K(0. 38) were the major limited soil nutrients factors in the region. The membership
degrees of soil bulk density, CEC and ESP were 1, 0. 64 and 0. 61, respectively, it indicated that the soil was
compacted, but the alkaline was very extremely high. In short, the comprehensive index was 0. 277 calculated by
using the weighted index summation method to evalulate the soil fertility, which illustrated that the soil
fertility in this region was at a low level. Therefore, it need to take appropriate improvement measures to
improve soil fertility in Luyang Lake region.
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[2-3] s ,
R . 1,0.25 mm
. . 1.2
[4-10] s
, . o 4
, Yy K« prtel
N ;pH 1: 19
1 ’ b
NaOH — ; 0.5 mol/L
1.1 NaHCO;, ; NaOH — ;
2012 10 19—20 , NH,OAc — f
9 : H
(LY ), (LY., (LY3). (LY. ; HCl—CaOAC
(LY:). (LYs). (LY ). 5+ 1, o
(LY, (LYy).
2
2 , 1 m,
80 cm , 80 cm; 2.1
60 cm; 1 , s
0— . .
5,5—15,15—35,35—60,60—80,80—100 cm, . .
(J"PS . N °
1
/
cm LY, LY, LY, LY, LY, LY, LY, LY, LY,
0—5 1. 41 1.50 1.71 1.86 1.60 1.82 — 1.89 1.69
/ 515 1.80 1.48 1.66 1.95 1.50 2.05 — 1.88 1.58
(g+em™) 4533 1.90 1.82 1.84 1.97 1.73 2.06 — 1.95 1.50
35—60 1.78 1.71 1.87 1.85 1.76 1.95 — 1.94 1.88
0—5 47. 42 44. 46 37.53 32.58 41.16 33.90 — 31. 59 38.19
5—15 34.56 45.11 39.18 29.61 44. 46 26.31 — 31. 92 41. 82
/% 1535 31.26 33.90 31.40 28.95 36. 87 26. 00 — 29.61 44. 46
3560  35.22 37.53 32.25 32.91 35.88 29.61 — 29. 94 31. 92
LY LY, . LY, LY5,LYy s LY, . LYe, . LY7.LYs
2.2 C 3): >1 ,
2 . pH 8.3 82.212%. ,4
, . PCA .
2.3 , , ,CEC, ESP,
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2
/
cm LY, LY, LY, LY, LY; LY, LY, LY; LY,
0—5 9.30 9.36 9.28 9.59 9.17 9.22 8. 65 8. 83 9.39
5—15 8.93 9.33 10. 04 10. 05 9.22 9.42 8. 66 8.58 9.41
oH 15—35 8.72 9.27 10. 28 10. 04 9.25 9.43 9.09 8.38 8.96
35—60 9.09 9.32 10.11 10. 03 9.29 9.48 9.18 9.07 9.96
6080 9.11 9.26 10. 06 10.11 9.51 9.58 9.46 9.33 10. 12
80—100  9.23 9.32 9.98 9.97 9.57 9.72 9.54 — 9.89
0—5 0.63 1.02 1.73 1.82 0.56 2.55 4. 87 2.11 1.14
515 0.49 1.01 1.34 1.17 0.46 2.46 3.21 2.10 0. 64
/  15—35 0.45 0.76 1.08 1.17 0.42 1. 74 2.17 1.51 0. 30
(g-keg') 3560 0.45 0. 50 1.08 1.63 0. 36 1.71 1.95 1.34 0.23
60—80 0.38 0.45 0.96 1.59 0. 32 0.81 1.40 1.12 0.18
80—100  0.25 0.43 0. 89 0. 90 0.31 0.67 1.29 — 0.13
0—5 38.19 75.11 86.05 64. 68 50. 18 74. 88 82. 14 86. 04 57.02
5—15 28. 21 71. 41 90. 36 56. 36 44. 43 84. 22 83. 47 85.10 49. 20
5% 15—35 30. 06 57. 82 80. 76 57.63 39.77 99. 38 80. 33 77. 74 43.95
35—60  26.90 50. 22 75.65 61.12 37.53 88.72 76. 88 78.63 34.79
60—80  27.05 37.88 60.18 46.61 35. 46 49. 42 71.38 79. 05 40. 77
80—100  42.22 35.65 51.76 67.97 31. 89 16. 41 70. 79 — 34. 44
3
1 2 3 4
1 0.927 —0.005 0.021 0.196 2.167 75.169 0.073
1 0.911 0.056 0.149 0. 055 2.133 55. 680 0. 070
1 0. 885 —0.129 0. 049 0.126 2.079 114. 599 0. 066
1 0.825 —0. 230 —0.241 0.035 1.999 43.595 0. 064
1 0.779 0.107 —0.283 0.429 1. 926 103. 074 0.072
CEC 1 0. 740 —0. 086 0.101 —0.565 1.844 17.525 0.072
2 0. 602 0.597 0.256 —0.420 1.902 41.577 0.078
ESP 2 0. 362 0.818 0.236 —0.201 1. 826 31.761 0.073
2 0. 308 0. 806 0. 350 0.107 1. 779 76.971 0.071
3 0.195 —0. 684 0.129 —0.182 1.415 8.035 0. 045
pH 3 —0.421 0. 682 0.003 0.103 1.638 4.798 0.053
3 —0.076 0.585 0.229 0.529 1.318 101. 762 0. 055
4 0.063 —0.528 0.783 0.192 1.528 16. 409 0.076
4 —0.056 0.541 —0.782 —0.182 1.540 9. 807 0.076
4 0.537 —0. 255 —0.560 0.186 1.574 31.566 0.057
5.410 3.679 2. 025 1.218
/% 36. 068 24.525 13. 497 8.122
/% 36.068 60.593 74.090 82.212
2.4 s
, ,CEC, ESP, S J 1.0 (x=a5)
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(2) R CEC 0. 64, .
s s s
, ; ESP (0. 61) s
s o s
0.9y, —)/(xy—x3)+0. 1 (y<<a<lay) 0. 31, R
J 1.0 (a2, <<a<<ax3) o
u(x)=
0.9(G—a)/(x;—x)—0.1 (xr,<<x<xy)
l 0.1 <z, =)
T 9Ty s Xy 8 Ty
1 , (0. 31).,
(0.39), (0. 26) . (0. 38)
5 (1.00),
o 1
4
CEC ESP
X .2 3.0 0.0 0.3 85 8.0 16.0 120.0 1. 20
X a; 35.0 84.5 29.5 420 17.0 85.0 3 780.0 1.65
4 — — — — — — - 2.05
k) — — — — — — — 2.50
2.5 (3) s
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