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Tab.1 Variance analysis of disc diameter on soil

hydraulic conductivity and Gardner «

PRI A 2 H B Gt F P{H
K, 1.8x1073 1 4.202 0.075
Ky 5.2%107° 1 0. 897 0.371
K 1.0x1073 1 0. 449 0.521
Ky 3.5x1073 1 1. 505 0.255
a 5.5x1072 1 4. 405 0. 069
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Tab.2 Soil infiltration characteristics in different

land use patterns

03 min TH A8 min FH LHRGE
| L L/
HA IRIAR | ppns wapss  Apws

]JIt cm .1 .1 s o—1
(em*min™") (em'min™') (ememin™")
-9 0.15 0.11 0.07
-6 0.11 0.10 0.10
g -3 0.12 0.11 0.11
0 0.18 0.18 0.18
-9 0. 04 0.03 0.02
-6 0.03 0.02 0.02
HH -3 0. 04 0.03 0.03
0 0.10 0.09 0.09
-9 0.12 0.09 0. 04
-6 0.07 0. 06 0. 05
2k -3 0.10 0.08 0.08
0 0.26 0.25 0.23
-9 0.04 0.04 0.04
-6 0.07 0. 06 0. 06
(S -3 0.10 0.09 0. 09
0 0.14 0.13 0.11
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Fig.2 Variations of steady infiltration rate vs

negative hydraulic heads
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Tab.3 Hydraulic conductivity and Gardner o of

soils under different land uses patterns

THAIH SRR

ViE:o Gardner F 4 «
K./(ememin~') 0.05078 0.0267 0.0762 37.191
K3/ (ememin~") 0.03578 0.02107 0.05198 29. 624

¥ Kg/(ememin~') 0.02548 0.016 63 0. 03546 23. 649
Ko/ (ememin~") 0.01833 0.013 13 0.024 19 20. 482
o/cm ™! 0.10734 0.164 0.0696 35.970
K./(eme-min~') 0.04856 0.0148 0.0933 53.764
K3/ (em-min~") 0.018 66 0.01029 0.03593 48.728

i K¢/(cmemin~') 0.00778 0.003 14 0.013 84 46. 422
Ko/ (em+min~") 0.003 54 0.000 81 0.005 33 52.529
o/cm ™! 0.2968 0.4506 0.1211 44.036
K./(ememin~') 0.12142 0.0455 0.2076 44.416
K3/(ememin~™") 0.04776 0.028 0.06175 31.133

% Kg/(ememin~') 0.020 34 0.008 47 0.02636 32.814
Ko/ (em-min~") 0.009 43 0.002 56 0.01128 49.750
a/cm ™! 0.29104 0.4042 0.1218 40.287
K./(eme-min~') 0.03404 0.0134 0.0429 35.070
K3/ (ememin~™") 0.024 03 0.010 84 0.029 61 28.996

4 Kg/(ememin~") 0.017 13 0. 008 76 0. 020 07 24. 662
Ky/(em-min™") 0.01234 0.00709 0.0162 24.215
a/cm ™! 0.10696 0.1426 0.0592 36.295
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Tab.4 Variance analysis of land use patterns on soil

hydraulic conductivity and Gardner «

HAE T AME HiE St F P
K, 0.023 3 0. 008 6.01 0. 006

K; 0. 003 3 0. 001 5.78 0. 007
Ks 0. 001 3 0. 000 7.93 0. 002
Ky 0. 001 3 0. 000 12. 48 0. 000
o 0.175 3 0.058 6. 88 0. 004
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Fig.3 Changes of contribution of each class pore to

flow under different land use patterns
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Tab.5 Variance analysis of land use patterns on
contribution of pore to flow

LSS JiE AmE ¥z giter PHE
KFLBR 4229. 46 3 1409.82  7.94 0. 002
LR 1 50. 15 3 16.72 1.70 0.208
ERE SN () 75.09 3 25.03 2.98 0. 063
JINFLIBR 4023.52 3 1341.17  7.63 0. 002
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Abstract; Soil anti-scourability is one of the important parameters for evaluating the ability of soil
resistance to soil erosion. In order to explore the characteristics of soil anti-scourability, dynamic change
and influence factors of soil anti-scourability were studied during maize growing season by using the
method of the undisturbed soil sample washing experiment and laboratory analysis. The results showed
that sediment concentration decreased first and then gradually became a balanced developing state with
the prolonging washing time during the maize growth season under the condition of different sloping
degrees. The sediment concentration reached the highest value under the condition of 15°. With the
growing of maize, soil anti-scourability and enhancement effect increased gradually and reached the
maximum in the mature period. With the increase in slope, the enhancement effect of maize root on soil
anti-scourability decreased gradually. Soil anti-scourability positively correlated with soil bulk density,
organic matter content and >2 mm water-stable aggregates significantly, but negatively correlated with
<0.25 mm water-stable aggregates. Soil anti-scourability was significantly correlated with the root
content, root surface area, root volume, and total root length. Therefore, it had great significance for
guiding comprehensive control of soil erosion to select the maize varieties with < 0.5 mm root systems,
and applying soil and water conservation measures to increase soil organic matter content and water-stable
aggregates. The results could provide theoretical guidance to soil erosion control in purple soil areas.

Key words: Purple soil Maize Soil anti-scourability Influencing factors
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Comparison of Soil Hydraulic Properties under Different Land Use Pattern

She Dongli Liu Yingying Yu Shuang’en Gao Xuemei Zheng Jiaxing
(Key Laboratory of Efficient Irrigation-drainage and Agricultural Soil-water Environment in Southern China ,

Minisiry of Education, Hohat University, Nanjing 210098, China)

Abstract; Based on the infiltration experiments using two size-disc infiltrometers, the characteristics of
the soil hydraulic properties at four different pressure heads ( =9, -6, -3, and 0 cm) were analyzed
under four land uses. The results showed that the infiltration rates were not obviously different tested by
infiltrometers with different diameter discs. The infiltrometer with small disc was more suitable for the
field determination of soil hydraulic properties. With the decreasing of the pressure head, steady
infiltration rates of the 4 soils decreased to different extents. Soil hydraulic conductivity and Gardner o
were determined according to the experimental data at different negative water pressure heads, which were
obviously different with land uses. Land use had significant effects on the contributions of macropores and
micropores to flow. The contribution of each class pore to flow was reduced with the decrease of the pore
size under tea garden and grass land. However, the contributions of micropores ( <0. 1 mm) to flow were
kept the highest level in vegetable field and protected field. The result could provide references for
estimating hydraulic parameters of soils in hilly area of South China.

Key words: Disc infiltrometer Land use pattern  Soil hydraulic properties Negative water pressure
head



