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Effect of different land utilization on soil nutrient and soil
enzyme in Loess Plateau
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2 College of Resources and Environment , He’ nan Institute of Science and Technology » Xinxiang, He’nan 453003 ,China)

Abstract: To study the effects of different land utilization on soil fertility and enzyme activity in Wuqi
county,the research was designed to deal with the different land utilization by the survey of the soil vegeta-
tion, the sample test and the indoor analysis. The results indicated that the content of organic matter of the
natural meadow and the arbor forest land in the 0 —20 cm surface soil grew separately by 36. 11% and
32.96% ;the nitrogen content of the natural meadow and the arbor forest land was also high, being 66. 88
mg/kg and 69. 37 mg/kg, respectively; the content of fast-acting potassium in the surface soil was higher
than that of meadow, while the activity of the urea enzyme, alkaline phosphatese and sucrase of the arbor
forest land was stronger than that of the other four land utilization modes. Enzyme activities in 0— 20 c¢m
layer were stronger than those in the 20—40 cm layer, which showed that the manual-planted arbor forest
could make the soil hydrolytic enzyme activities strong, especially in the surface layer. In short, the arbor
forest land could enhance soil organic matter,nutrients and enzyme activities significantly.
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Table 1 Soil organic matter variety in five land utilization modes(0—20 cm)
. R O e - R
Land utilization SERME /(g s kg™ bR 2 BEEAK/ Y Rate of in crement than
) Mean SD &Y farmland
KAREH Natural meadow 13.38 a 3.15 23.55 36.11
AT #iHb Artificial meadow 11.85d 2.99 33.65 20.55
VE KA Bush forest land 12.14 ¢ 2.62 27.37 23.50
Te ARMHL Arbor forest land 13.07 b 4.10 31. 33 32.96
A B Farmland 9.83 ¢ 3.07 31. 24

T« A 5B JE A [l /NE 78 R0R 22 57 B 3% (P<<0. 05)

Note: Different small letters in same line indicate significant difference (P<Z0.05).
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Table 2 Distribution and variety of soil nutrient in five land utilization modes(0—40 cm)
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Land utilization Depth [O\% [O\% [O\%

Mean Mean Mean
AR b 0~20 10. 93 33.13 0.42 30. 69 10. 94 90. 15
Farmland 20~40 37. 80 43.57 0.34 33.70 3.52 38.50
Je IR T b 0~20 66. 88 31.52 0.61 20. 29 3.70 24.56
Natural meadow 20~40 43. 20 46.78 0.44 30.51 2.51 29. 28
AT 2 0~20 54.67 33.85 0. 40 23.71 3.95 27.75
Artificial meadow 20~40 31. 24 27.09 0.31 44.59 2.63 19. 06
VA AR 0~20 51.26 51.43 0. 44 36. 10 4. 90 46.52
Bush forest land 20~40 30. 3 33.33 0.28 37.51 2.31 54. 38
T A My 0~20 69. 37 29. 28 0.55 30. 55 1.34 34.55
Arbor forest land 20~40 33. 40 46. 40 0.33 33. 47 2.32 53. 30
- e 4% Total P AL Available K 44 Total K
b A =
VR /o - I4E / o 14 {8/ o - 1) Y
ik wig/em  FRB gpegy PEW wmzsin FURD wsswu
Land utilization Depth cvV [\ cvV
Mean Mean Mean

K HE 0~20 0. 62 31.57 96. 48 51.87 17.92 12.29
Farmland 20~40 0.63 35.91 57. 90 42.23 17.11 13. 54
IR 2 i 0~20 0.57 40. 18 93.67 27.67 18.23 8.71
Natural meadow 20~140 0.53 43.54 19.17 30. 74 18.11 3. 82
T T 0~20 0.63 29. 96 71.00 33.65 17. 46 8.52
Artificial meadow 20~40 0. 60 34.23 2.63 41. 40 17.91 6.86
A 0~20 0.53 31.48 89. 26 42. 80 17. 04 12.59
Bush forest land 20~40 0.48 36. 32 37.35 25.72 17.06 11.74
T A Mo 0~20 0. 66 22.73 124,48 27.27 17. 34 11.16
Arbor forest land 20~40 0.58 36.12 45.58 23. 40 16. 89 7.05
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Fig. 2 pH in five utilization modes(0—40 cm)

A. Farmland; B. Natural meadow;C. Artificial meadow

D. Bush forest land; E. Arbor forest land
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Fig.1 CEC content in five utilization modes(0—20 cm)

A. Farmland; B. Natural meadow;C. Artificial meadow;

D. Bush forest land; E. Arbor forest land
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Fig. 3 CaCO; content in five utilization modes (0—20 cm)
A. Farmland;B. Natural meadow;C. Artificial meadow;

D. Bush forest land; E. Arbor forest land
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Table 3 Distribution characteristic of soil enzyme in five land utilization modes(0—40 cm)

LA oy T L (O LR LR e
Land utilization Depth mg g - dTh (m‘L g ) (mg e edD (mg =g - d™D)
Urease Catalase Alkaline phosphatase Invertase

A H 0~20 7.55d 19.84 e 19.23 d 18.02 ¢
Farmland 20~40 4.87 b 20.21 ¢ 7.87 ¢ 4.97 a
KR 0~20 8.59 ¢ 21.78 a 18.34 e 8.55 e
Natural meadow 20~40 3.34d 20.51 a 7.98 b 2.54 d
T 2 0~20 6.99 e 20.91 d 20.87 ¢ 15.22 d
Artificial meadow 20~40 2.29 e 19.78 d 5.04 d 1.66 ¢
A HR 0~20 11.32 b 21.39 ¢ 29.56 b 24.04 b
Bush forest land 20~40 5.53 a 20.35 b 9.35 a 4.45 ¢
T A bk 0~20 11.44 a 21.54 b 46.01 a 31.55a
Arbor forest land 20~40 4.06 ¢ 18.92 e 7.99 b 4.85 b

T < [ 5B 5 AN [RGB 38R [ — 2 J2 AN [ 3t A D 5] 22 57 2 3% (P<C0. 05D,

Note: Different small letters in the same row mean significantly statistical difference (P<C0.05) between them.
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Table 4 Correlative coefficient between soil enzyme and nutrition in five land utilization modes

it H A BB B AR 2R A Rk € AL il

Item Organic matter  Available N Total N Available P Total P Available K Total K
K fiff Urease 0.784"* 0.781** 0.857** 0.383 0.351 0.842"* 0.224
o S 1L S Catalase 0.680~ 0. 380 0.417 —0.057 0.192 0.424 0.053
mﬁ%ﬁ& 0.874%~ 0.828" 0.848" * 0.338 0.301 0.896" * 0.190
Alkaline phosphatase
REMEE Invertase 0.863" " 0.858" * 0.935"* 0.499 0. 345 0.956" * 0.288

e * % Fon P<C0.01; » /8 P<<0.05, %5 [q,

Note: * % P<C0.01; % P<C0.05. The same as table 5.
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Table 5 The correlative coefficient among soil enzyme in five land utilization modes
ity iR T i E AL A 1 Wl R
Enzyme Urease Catalase Alkaline phosphatase
i AL A B Catalase 0. 745
W 5 iR lifF Alkaline phosphatase 0.916" * 0.676"
HEBERGF Invertase 0.911** 0.557 0.968" *
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