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Heterogeneity of Soil Physical Properties Under Different Vegetation Types in
Tianlaochi Watershed of Upper Stream of Heihe River Basin
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(1. College of Life Science, Lanzhou University, Lanzhou, Gansu 730000, China;

2. College of Environment and Resources, Lanzhou University , Lanzhou, Gansu 730000, China)

Abstract: Soil physical properties, to some extent, determine the hydrological characteristics of soil layers.
The influences of different vegetation types on soil physical properties can significantly change the functions
of soil and water conservation in soil layers of different regions. We discussed the effects of different vegeta-
tion types on soil physical properties in Tianlaochi, a small watershed located in the upstream of Heihe River
basin. An experiment was carried out under the five vegetation types of Picea crassifolia , Sabina przewal-
skii, subalpine meadow, shrubs and steppe. Results show that (1) Picea crassi folia had the minimum soil
bulk density and the largest porosity. Particles were mainly composed of silt. Steppe and meadow steppe had
the highest soil bulk density and the minimum porosity. For the same vegetation types, soil bulk density and
total porosity were consistent at different slope positions. With the increase of the depth, soil bulk density
increased and total porosity decreased. (2) In meadow steppe, physical properties of the 0—20 cm soil layer
were similar, and physical properties of the 2050 c¢m soil layer were with greater consistency.
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. 1. 30 g/cm’ , ,
45% . .
1
/cm / / / /
(g+cm™) % (g+cem™) % (g+cem™) % (g+cm™) %

0—10 0.92 53. 30 0. 88 59.19 0. 89 51.03 0. 90 54,51
10—20 1.02 52. 81 0.91 56. 86 1.11 50.57 1.01 53. 41
20—30 1.07 52,23 1.15 52. 50 1.17 50. 55 1.13 51.76
()  30—40 1.09 50. 51 1.41 41.69 1.24 47. 33 1.25 46.51
40—50 1.07 49. 92 1.39 40. 86 1.16 46. 98 1.21 45.92
/% 1.03 51.95 1.15 50. 22 1.12 49. 29 1.10 50, 42
0.06 0.03 0.22 0.17 0.12 0.04 0.12 0.08
0—10 0.71 62.05 0.73 54. 88 1.01 52.72 0. 82 56. 55
10—20 0.72 61.12 0.87 56. 68 1.15 38.96 0.91 52. 26
20—30 1. 00 55.33 0.99 55.13 1.16 36.03 1.05 48. 83
(b) 30—40 1.05 54,56 1. 00 53. 66 — — 1.03 54,11
40—50 1.11 50. 84 1.02 52.31 — — 1.07 51.57
/% 0.92 56.78 0.92 54,53 1.11 42.57 0.98 52.66
0.21 0.08 0.13 0.03 0.07 0.21 0.11 0.05
0—10 0.99 48.75 1.05 53.54 1.16 45. 27 1.07 49,18
10—20 1.01 52.79 1.09 47.04 1.15 49. 38 1.08 49,73
20—30 1.06 48. 80 1.11 54,12 1.13 47.47 1.10 50. 13
30—40 1.12 54,54 1.12 54,05 1.11 55. 42 1.12 54.67
40—50 1.28 47.23 1.22 A7.67 1.17 55. 54 1.22 50. 15
/% 1.09 50. 42 1.12 51. 28 1.14 50. 61 1.12 50, 77
0.11 0.06 0.05 0.07 0.02 0.09 0.05 0. 04
0—10 0.61 66.76 0. 39 64. 87 0. 44 65. 88 0. 48 65. 83
10—20 0.55 67.22 0. 40 69. 47 0.56 63.78 0. 50 66. 82
20—30 0.57 65.08 0.58 55.99 0.62 62. 10 0.59 61.06
30—40 0. 65 65. 81 0.73 48. 14 0.58 61.46 0. 65 58. 47
40—50 — — — — 0.48 68. 54 0.48 68. 54
/% 0.59 66. 22 0.52 59. 62 0. 54 64. 35 0.55 64.14
0.07 0.01 0.31 0.16 0. 14 0.05 0. 14 0.07
0—10 1.13 49.75 1.49 38.82 1.16 48.79 1.26 45.79
10—20 1.15 52.79 1.43 45.78 1.22 52. 84 1.27 50. 47
20—30 1.19 51. 89 1.39 46. 03 1.33 44. 92 1. 30 47.61
3040 1.24 51.79 1.44 46. 43 1.37 45.11 1.35 47.78
40—50 1. 30 48.37 1.38 46. 47 1.33 49. 61 1.34 48.15
/% 1.20 50. 92 1.43 44,71 1.28 48. 25 1.30 47.96
0.06 0. 04 0.03 0.07 0.07 0.07 0.03 0.03
0—10 0.99 54. 20 1.11 49.15 0. 87 58.71 0.99 54.02
10—20 1.15 46. 82 1.20 45. 84 0.92 52.03 1.09 48. 23
20—30 1.66 27. 80 1.49 36. 97 0.98 51.19 1.38 38. 65
30—40 1.58 33.39 1. 60 30. 82 1.72 22.75 1.63 28.98
40—50 1.55 35. 23 — — 1.92 26.51 1.73 30. 87
/% 1.39 39.49 1.35 40. 70 1.28 42. 24 1.37 40. 15
0.21 0.27 0.17 0.21 0. 39 0.39 0.27 0. 24
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