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Tab 1 The physical and chemical properties of soils
(%)
EC ESP
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(Mmol/ kg) (%) (%)
(mm) (mm) (mm) (mm) (mm) (mm) (mm)
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Tab 2 Soil structural indexes
20 5mm 0 5~ 0 25mm . o
© @ (% % %
(mm) (%) (%) (%) (%) (%)
Q19 35 79 717 80 63 38 7
Q36 11 2 21. 9 6l 2 86 81 166 3
0 48 272 41 8 30 6 67 10 147 8
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Tab 3 The partide size composition of the Loess Plateau
05~ 0050 05~ 0002 <0002 0 5~0.050 05~ 0 002 < 0002
mm mm mm mm mm mm
22 67 11
12 74 14
18 69 13
13 70 17
13 70 17
3 79 18
ARE 2 78 20
7 70 22
3 73 24
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2 2 2 2 1%’
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Tab 4 The frequency of rainstorms in the Loess Plateau
6~ 8 %

28 37 35 95. 0 132 3 1
28 37 31 83 8 132 5 8
25 70 59 84 3 2 80 6 6
24 57 52 91 2 2 3 10 3
24 96 87 90 6 4 00 9 0
26 65 58 89 2 2 50 6 1
26 94 82 93 2 36 9 0
25 132 112 84 8 5 48 11 0
28 102 84 82 3 3¢ 8 2
24 91 82 90 1 37 7 2
24 115 98 85 2 479 12 0
26 125 105 84 0 4 81 11 1
25 160 140 83 8 6 40 12 0
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Tab 5 The physical and chemical characteristics of red soil devedoped from dif ferent parent materials

(am) (%) (%)

1~ 0 05mm 0 05~ Q0 0Olmm < 0 00lmm
() 0~ 23 415 80 355 56 5
() 0~ 13 1 74 61 0" 21. 5 17. 5
0~ 5 1 14 61 61 0 329

< 0 Olmm < 0 00Ilmm
0~ 10 4 28 392 15 2
0~ 10 3 69 157 85
0~ 10 4 23 90 1 61 2

* I~ 3mm
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Tab 6 The particle size composition of purple soils
(mm)

2~ 0 2 02~ 002 0.02~ 0 002 < 0 002 2~ 0 02

6 18 55 10 22 30 16 34 61 28

1 47 3750 39 22 21 81 38 97

1 84 34 82 40 02 23 32 36 66

4 65 32 30 40 84 22 22 36 95

13. 53 3773 30 38 18 36 51 26

44. 81 21 17 21 16 12 86 65 98

2 70 28 29 37 82 31 19 30 99
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Tab 7 The percentage of water stable aggregates for soils in Northeast China
( mm ) > 0 25mm
(em) >5 5~2 2~1 1~0505~025 <0.25
0~ 16 26 184 172 99 82 43.7 56 3
) 20~ 30 74 101 12 9 155 16 7 37. 4 62 6
0~ 10 91 92 13 2 14 2 20 0 34. 3 65 7
« ? 10~ 25 46 104 140 15 8 14 5 40. 7 59 3
0~ 10 181 224 122 9 8 12 4 25. 1 74 9
20~ 30 220 225 11 1 10 1 76 26. 7 73 3
0~ 10 378 89 55 4 4 10 5 32.9 67 1
10~ 35 397 12 1 88 91 10 8 19. 5 80 5
0~ 10 193 37 36 40 90 60. 4 39 6
24~ 34 60 29 49 53 9 4 71. 5 28 5
0~20 48 100 176 244 1L 4 31.8 68 2
20~ 30 1L 4 98 12 7 28 0 48. 1 519
50~ 60 Q5 12 52 26 1 67.0 330
0~ 10 41 49 42 60 98 71.0 29 0
22~ 32 125 66 37 61 99 61. 2 38 8
0~10 07 04 Q2 Qs a9 97.3 27
10~ 15 0 0 0 0 0 100 0
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Study on sensitivity of soil surface crust formation in typical
regions with serious soil and water loss, China

CHENG Qirjuan"’, CAI Qiangguo’, MA Wenjun’

(1 Journal Editorial Department, Shaanxi Normal University, Xian, Shaanxi 710062, China;
2 Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographic
Sciences and Natural Resources Research, CAS, Beijing 100101, China;

3 College of Resources and Environment, China A gricultural University, Beijing 100193, China)

Abstract: Soil surface crust attracted great attention because of its effects on plant growth
and output, and further infiltration and runoff production and sediment yield. Soil surface
crust formation is the product of soil and rainfall The sensitivity of soil crust formation
depends on soil properties and rainfall characteristics; however, it is difficult to evaluate
the sensitivity of soil surface crust formation because key factors of soil crust formation are
still unclear. In addition, many types of soils, especially loess soil, purple soil, red soil
and black soil with different physical and chemical properties are distributed spatially in se-
rious soil and water loss regions of China, such as the Loess Plateau region and Sichuan
However, soil crust sensitivities of these regions are short of report.

Based on experiment results under simulated rainfalls and conclusions of other re
searchers, the paper considered that fine particles, aggregate stability and high rainfall in-
tensity are three key factors affecting soil crust formation. A mong them, fine particles,
especially silt particles provide material for soil crust formation. Whereas, soil particles
are commonly in the pattern of aggregates, so aggregates stability decides the rate and de-
gree of soil crust development. In addition, rainfalls with high intensity disrupt the aggre-
gates by its impact energy and change the balance condition of soil; so, rainfalls decide
whether soil surface crust develops or not.

Analyzing the soil properties and rainfall characteristics, soil crust sensitivities of the
above-mentioned regions are concluded. In the Loess Plateau region, silt particles are pre-
dominant, and aggregate stability is weak, whereas, rainstorms are frequent; therefore, it
is sensitive for loess soil to form soil surface crust. In purple soil region, the content of silt
and clay particles is more than 50%, and aggregate stability is weak due to the higher con
tent of rock chipping; consequently, it is prone to form soil surface crust under rainfalls
with high rainfall intensity. In red soil region, it is difficult to form soil surface crust ex
cept soils developed from granite and shale due to high sand particles or stable aggregates
In black soil region, it is impossible to form soil surface crust on typical black soils with
aggregate content of more than 50%. However, soil crust can develop on nonr-typical black
soils.

Key words: soil surface crust; loess soil; red soil; black soil; purple soil



