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Table 1 The key time points and their K, values during the measurement of saturated hydraulic conductivity

gcm?

. . Initial values Nearly stable values Stable values Final values
Soil types Bulk density
Td K, cmh! T d K, cmh' Td K, cmh! Td K, cmh!
1.5 0 0.4818 1.33 0.0762 4.42 0.064 45 0.0333
1.2 0 1.4984 4.92 0.1648 24.88 0.066 45 0.0303
1.3 0 0.3181 4.42 0.1300 22.88 0.068 45 0.0414
1.4 0 0.0798 2.92 0.0397 21.92 0.033 45 0.0280
1.5 0 0.0721 2.50 0.0369 20.92 0.022 45 0.0138
1.6 0 0.0559 1.50 0.0316 15.88 0.021 45 0.0175
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Table 2 Regression analysis of K, and time EC Kl,.
K, EC
] Bulk density  a b c R? P [ab]
Soil types R
1.5 0396 -4.757 0.064 0.958 <0.01 1.884 K, o
1.2 1.295 -0.514 0.066 0.988 <0.01 0.666
1.3 0.215 -0.303 0.068 0.923 <0.01 0.065 o Rt
1.4 0.030 -0.443 0.030 0.906 <0.01 0.013 o ]1% 3 cmﬁ:iﬁ;% E%j;:t
v 3gem IFHLD
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Table 3 The key time points and their £C values during the measurement of saturated hydraulic conductivity
-3
Soil Bulk dg em Initial values Maximum values Stable values Final values
orl types ulk density T d EC uScnr' T d EC pSecm’ T d EC psScnr' T d EC pScm!
1.5 0 320.0 0.04 365.0 1.50 123.5 45 116.4
1.2 0 109.8 0.17 390.5 1.25 79.0 45 103.1
1.3 0 154.2 0.21 568.3 2.00 89.4 45 90.4
1.4 0 114.0 0.46 682.7 442 110.9 45 119.3
1.5 0 110.3 0.83 665.7 5.92 225.3 45 234.0
1.6 0 123.1 1.67 709.5 6.92 207.3 45 2235
o
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Table 4 The particle sizes of soil at different depths at the end of the experiment
(g cn®) Soil depths
Soil types Bulk density Particle sizes 0~1cm 1~2cm 2~3cm 3~4cm 4~5cm
1.5 (%) 13.5 9.9 8.3 5.6 7.0
(%) 59.2 63.2 64.8 71.8 66.2
(%) 273 26.9 26.9 22.6 26.8
1.2 (%) 19.6 17.8 15.4 16.8 20.4
(%) 56.1 57.2 59.7 58.4 59.0
(%) 243 25.0 24.9 24.8 20.6
1.3 (%) 20.5 222 17.9 19.6 233
(%) 56.8 54.4 58.7 57.3 53.4
(%) 22.7 234 234 23.1 233
1.4 (%) 21.2 19.4 144 223 22.6
(%) 55.9 61.8 63.5 58.0 55.9
(%) 229 18.8 22.1 19.7 21.5
1.5 (%) 222 21.1 18.2 24.8 252
(%) 54.2 56.0 59.8 53.0 53.0
%) 23.6 229 22.0 222 21.8
1.6 (%) 25.8 229 20.0 239 254
(%) 51.6 55.0 58.4 53.5 52.7
(%) 22.6 22.1 21.6 22.6 21.9
3 K, o
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Effect of Measure Time on Soil Saturated Hydraulic Conductivity by
Constant Head Method

YAO Yu- fei "% SHAO Ming- an **
(1.College of Resource and Environment, Northwest A & F University, Yangling 712100, China 2.State Key Laboratory of
Soil Erosion and Dryland Agriculture on the Losses Plateau, Northwest A & F Unwversity, Yangling 712100, China
3.Institute of Geographical Sciences and Natural Research, Chinese Academy of Sciences, Beijing 100101,China)

Abstract: The effect of measuring time on soil hydraulic conductivity was analyzed by indoor simulation tests on a
long time- dependent (45 d). The soil hydraulic conductivity of undisturbed soil and disturbed soil (artificially
controlling the bulk density with 1.2, 1.3, 1.4, 1.5, 1.6 g cm”®) was measured by constant head method, the electrical
conductivity of leaching solution at different time points was measured by conductivity meter, and the composition of
soil particles was measured along the depth by the method of pipette analysis at the end of the experiment. The results
showed that soil hydraulic conductivity dramatically reduced in the beginning till reaching an infection point (the neat
stable point) and slowly reduced subsequently till reaching a stable state. There was not a significant difference (P >
0.05) of the K, values between the near stable point (1.33 d, K, = 0.0762 ¢cm h') and the final stable point (4.42
d K, = 0.064 cm h''") of undisturbed soil. In order to obtain accurate and reliable K, value, 1.5 d was initially
recommended as measuring time for Lou soil. The K, of undisturbed soil achieved a sense of stability easier than
disturbed soil while and the infection point showed earlier for larger bulk density of disturbed soil, with 4.92, 4.42,
2.92, 2.5, 1.5 d respectively. As for the K, values at the stable point (both the near and final), undisturbed soil showed
a larger value than disturbed soil under the same bulk density, and there was a negative correlation between the K,
value and the bulk density for disturbed soil. The highly significant correlation (P < 0.01) was also observed between
the electrical conductivity of leaching solution and the saturated hydraulic conductivity value. At the end of the
experiment, the content of silt increased by depth for both of undisturbed and disturbed soil. The expansion and
migration of soil particles affect the stable measuring time of K.

Key words: Saturated hydraulic conductivity; Constant head method; Lou soil; Stable time; Electrical conductivity;

Particle size analysis



