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Soil Water Characteristic Curves and Soil Water Constants at

Different Depths in the Abandoned Sloping Field of Loess Hilly Region

NING Ting"?, GUO Zhong-sheng'?, LI Yao-lin'*
(1. Institute o f Soil and Water Conservation ,CAS & MWR ,Yangling .
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Abstract: To study soil water-holding capacity and water-supplying capacity at different soil depths(0—400
cm) in Loess Hilly Region, a typical sloping field which abandoned for many years was selected and
undisturbed soil at different depths were taken. Then the soil water characteristic curves(SWCC) as well as
important physical and chemical indicators were measured, and the vertical variations were analyzed. The
results showed that SWCC at different soil depths could be well described by Gardner power function. Both
parameter a and parameter b in the function decreased at first and then began to rise, and the minimal values
respectively appeared at the depth of 160 cm and 120 cm. Soil water constants calculated from the model
showed a same vertical changing trend with the above mentioned parameters, and the minimal values was also
located in 160 cm. Soil water-holding capacity and water-supplying capacity of 80 —200 cm layer were weak
compared to that of 0—40 cm layer and 240 —400 cm layer. Factors affecting these trends mainly included
soil physical clay content, organic matter content, clay content, and bulk density. Besides, soil water
resources use limit (SWRUL) in this region was 222. 84 mm., which was estimated when each soil water
content in 0—290 cm layer was less than the corresponding wilting coefficient.
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1.1
. 35°59"—36°02'N,106°26" —106°30"E
o >25°, 1534~1 824 m, ) 259.9~
634. 7 mm, 414.9 mm; s 6—9 70%
s 152 d, s o
, . , (Stipa bungeana) . (Heteropappus
attaicus) . (Artemisia giraldii) . (Thymus mongolicus) 60%, R
1.2
. 2002 1 , 100 m* (20 m X5
m ) o 2 400 cm ,  CNC503A(DR)
s 15 d, 2012 9 1 400 cm
, ( 100 cm®) ; 3 5,20,40,80,120,
160,200,240,320,400 cm, 0—10 em,10—30 cm,30—60 cm,60—100 cm, 100
—140 ¢cm,140—180 ¢cm,180—220 cm,220—280 ¢cm,280—360 cm  360—400 cm, 10 30
. ) 100 g .
1.3
o . Master sizer2000 s
o ; HITACHI
CR21 o ., 20°C 0.01,0.02,0.04,0.06,0.10,0. 40,
0.60,0.80,1.00 MPa s , o s
Gardner 0=aS™"’
:0 (ecm’/cm?®) ;S (MPa) ;a,b .
Gardner C(=d0/dgp=—d0/dS=abS™ """
:0.5.a.b 3 (MPa) ,¢p=—S,
) 0.033 MPa 1.5 MPa
SPSS 18.0 N . Excel 2007
2
2.1
1 , 0—400 cm 1.191~1. 266 g/cm® , 1.25 g/cm?;
2.50~6.86 g/kg , 2.80 g/kg, s
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, ,  6.86 g/kg;20 cm 3.69 g/kg;120 cm R
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52.23%, 5em 20 cm s o
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b o b
20% ~40% R Lol 5cm 20 cm ,
b o o
1
/ / / /%
em (geem®)  (g-kg") /% /% /% /%
5 1.191 6. 86 13.76 65.68 20. 56 24.92 55.06 35.01 20. 05
20 1.214 3. 69 13.19 68.67 18. 14 23.17 54,19 33.89 20. 30
40 1.225 3.10 10. 99 71.63 17. 38 21.55 53.77 34,21 19. 56
80 1.234 3. 00 11.94 70. 39 17.67 20. 99 53.43 34.07 19. 36
120 1. 246 2.62 11.42 68. 00 20. 58 21.58 52.98 33.43 19.55
160 1.244 2.56 10. 75 67.73 21.52 20. 05 53.06 33.92 19. 14
200 1. 252 2.52 11.60  71.20  17.20 20. 28 52.75  33.89 18. 86
280 1. 264 2.61 11.28 72.34 16. 38 22.29 52. 30 34. 24 18. 06
320 1. 266 2.50 12,47 70.93 16. 60 22.73 52.23 34. 22 18.01
400 1. 263 2.58 12.57 71.51 15.92 22.50 52.34 35. 04 17. 30
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, 3 s
b 10 b b “
— S ”
, . , b5cm , 160
cm . 5—160 cm ,160—400 cm R
,80—200 cm , . 240—400 cm 0—40 cm
1
, Gardner ,
s 2, , R? 0.961 0~0.988 5 ,
a , ,a ; b s
,[) [10] a b
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12.99% 2.64%, . 1
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[13]
10%~15%
2.3
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20.10% 7.82%.,
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2.4
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10. 70%,15. 63%,12. 67%
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2

/cm R?

5 9=0.115S**% 0.9822 9=0.0301S "%
20 0=0.100S %" 0.9804 0=0.0257S "*7
40 #=0.089S""%%  0.9860 0=0.0224S %2
80 9=0.081S %% 0.9756 §=0.0199S L2
120 9=0.081S "% 0.9788 0=0.0196S "%
160 #=0.078S *%3 0.9885 9=0.0190S "
200 A=0.082S % 0.9610 9=0.0201S" "%
240 9=0.084S %% 0.9775 §=0.0205S -2
320 9=0.089S **" 0.9873 0=0.0220S "7
400 #=0.093S *%° 0.9780 9=0.0233S "*°

2 0.1 MPa

0 O. 4 MPa,
o b
3

/em /% /% /% /%
5 58.09 28.11 10. 34 17.77
20 56.42 24.03 9.01 15.02
40 52.04 21.02 8. 04 12.99
80 46.98 18.75 7.33 11.42

120 44,12 18. 49 7.34 11.15

160 42. 88 17. 87 7.07 10. 80

200 47.10 18.91 7.42 11.49

240 46. 50 19. 31 7.61 11.70

320 52.26 20. 67 8.05 12.62

400 54.20 21.82 8. 40 13.42

17.52%,
a b
(P<<0.01), .
, a
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b o b
o b ’ b
4 Pearson
a b
—0.698** —0.797** —0.525 —0.723* —0.696* —0.736%
0.880** 0.844** 0.810** 0.887** 0.879** 0.890**
0.871** 0.799** 0.727% 0.864** 0.871** 0.860**
0.402 0. 264 0.279 0. 308 0.298 0.312
0.916** 0.802** 0,747** 0.903** 0.918** 0.895**
0.659* 0.593 0.426 0.650* 0.660* 0.645*
0. 325 0.453 0.570 0. 354 0.322 0. 369
R 0.01 L% 0.05
3
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. b o b b o
b Y Y b
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