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Table 1 Proportion of raw materials in experimental soil
W% ANTHiL/% ATHLE% BRLE%

Uz 50 0 10 40

g 15 0 20 65

Bl 0 20 0 80
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Table 2 Particle size distributions of raw material and experimental soil

BT Y ATRL ATHL i ik Fik

Fif%/mm

/% 1% 1% /% 1% 1% 1%

1~0.25 0.8 11.6 0.4 0.9 6.2 2.4 0.7
0.25~0.05 8.5 81.7 2.6 10.5 453 199 173
0.05~0.01 30.0 3.7 6.1 38.0 177 277 252
0.01~0.005 11.6 1.6 8.4 12.7 6.7 103 11.0
0.005~0.001 18.7 12 322 14.2 9.5 152 214
<<0.001 30.4 0.2 50.3 23.7 146 245 344
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Table 3 Bulk density levels of experimental soils
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Fig.1 Relationship between stable infiltration rate and soil bulk density
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Fig.2 120-min cumulative infiltration process of experimental soils
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Fig.3 Relationship between 120-min cumulative infiltration
volume and soil bulk density of experimental soils
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Table 4 Macropore and conduction pore content of experimental
soils with different bulk density levels

b g A
Lo KALBR LR . o KALBR MEALBR . o KALBR f5 3 fLBR
WS Y LA Y L 1%

S1 282 5.1 Ml 258 4.8 Cl 276 5.5
S2 229 43 M2 200 4.8 Cc2 210 5.9
S3  18.0 43 M3 150 5.8 C3 154 6.2
S4 147 32 M4 10.6 49 C4 8.2 6.9
S5 118 2.6 M5 85 4.2 Cs 8.2 6.7
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Fig4 Relationship between soil bulk density
and macropore quantity
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Simulated experiment on effect of soil bulk density on soil infiltration

capacity

Li Zhuo®, Wu Pute®, Feng Hao?, Zhao Xining?, Huang Jun®, Zhuang Wenhua?
(1. College of Resources and Environment, Northwest Agriculture and Forestry University, Yangling 712100, China;
2. Ingtitute of Soil and Water Conservation, Ministry of Water Resources, Chinese Academy of Sciences, Yangling 712100, China;
3. College of Water Resources and Architectural Engineering, Northwest Agriculture and Forestry University, Yangling 712100, China)

Abstract: Effect of soil bulk density on soil infiltration capacity was explored through simulated experiments. The

experimental soils were different in soil texture (sandy loam, medium loam, clay loam) and bulk density by artificially
altering composition of soil particle fractions. Infiltration capacity of experimental soils decreased along with increasing

soil bulk density. The stable infiltration rate had negative correlation of logarithmic function with soil bulk density. The

120 min-cumulative infiltration showing negative correlation of power function with soil bulk density for sandy loam, and

negative linear correlation for medium loam and clay loam. The parameter of Kostiakov infiltration equation which

meaned initial infiltration rate decreased along with increasing soil bulk density, and the other parameter which meaned

infiltration decaying rate increased. The results showed that the capacity of initial infiltration rate went down and the

infiltration decaying rate went up along with increasing soil bulk density. The results provided the theoretical basis for soil

improvement and rainfall utilization.
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