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Simulated Experiment on Effects of Soil Clay Particle
Content on Soil Water Holding Capacity
L1 Zhuo' ,FENG Hao’ , WU Pute’ , ZHAO Xi-ning’ , GUO Zhen'
(1. College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100;2. I nstitute of
Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100)

Abstract : This research studied the quantitative efectsof sand content on soil water-holding capacity by com-
pounding different texture of soil. The results showed that : (1) Sand content had a great effect on soil water
holding capacity. Soil water holding capacity was decreased with the increase of sand content. The parame-
tersof Gardner soil water characteristic curve model A (standfor water holding capacity) and Van Genuchten
model (stand for saturated water content) went down with the increase of sand content. (2) Soil sand con-
tent had a great effect on specific water capacity. The specific water capacity of experimental soils decreased
with the increase of sand content at any water suction level. (3) The saturated water content of experimental
il s had liner relationship with sand content. Field capacity and wilting coefficient both have right segment
of down opening quadratic parabola relationship with sand content. (4) Available water and res stant availa
ble water content of experimental soils decreased with sand increasng. Both of them have right segment of
down opening quadratic parabola relationship with sand content. Quickly available water have right segment
of up opening quadratic parabola relationship with sand content.
Key words: soil clay content; water holding capacity; water characteristic curve
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1
1.1 /[ mm 1 0.25 0.25 0.05 0.05 0.01 0.01 0.005 0.005 0.001 <0.001
’ ! % 0.8 8.5 30.0 11.6 18.7 30.4
| % 11.6 81.7 3.7 1.6 1.2 0.2
40 cm [ , 0.45mm |
, 0.45 mm , 1
1.2
0,10 %,20 % ,30 % ,40 % ,50 % ,60 % ,70% ,80% 9 , 3
1 2
, ( 3
2
S S S S S S S S S
1 0 10% 20% 30% 40% 50% 60% 70% 80%
-3
500 kPa ™ 1 500 /(g-cm® 1.3 1.35 1.4 1.45 1.5 1.55 1.6 1.65 1.7
kPa 3 %
/ mm / mm / mm
1 0.25 0.25 0.05 0.05 0.01 0.01 0.005 0.005 0.001 <0.001
2.1 S 0.8 8.5 30.0 11.6 18.7 30.4
1 S 1.9 15.8 27.4 10.6 16.9 27.4
' S 3 23.1 24.7 9.6 15.2 24.4
S 4 30.5 22.1 8.6 13.5 21.3
) ) S 5.1 37.8 19.5 7.6 11.7 18.3
S 6.2 45.1 16.8 6.6 10 15.3
S 7.3 52.4 14.2 5.6 8.2 12.3
S 8.4 59.7 11.6 4.6 6.4 9.3
) S 9.4 67.1 9 3.6 4.7 6.2
1 , 100 kPa

; 100 kPa
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2.2
2.2.1 Gardner . Gardner!***2
P =a Swe ™ ® [13]
P — (kPa) ; Swe
ch:A-llJ'B (D)
A VA )
, B ,
B [14]
SPSS (1)
AB ( 4 1
4 , A 4 Gardner (a=0.01)
: A B R
, S 0.315 0.140 0.969 0.02109
B S 0.299 0.144 0.964 0.02176
' S 0.275 0.150 0.967 0.02240
S 0.254 0.156 0.968 0.02532
: , S 0.231 0.161 0.968 0.02177
S 0.211 0.165 0.963 0.02191
S 0.175 0.172 0.961 0.01750
: S 0.168 0.176 0.967 0.01985
2.2.2 Van Genuchten Van Genuchten™’ S  0.114 0.217 0.978 0.01341
[16-17]
1=6,+0:-6,) - [1+|ah "] " (2 5 Van Genuchten (a=0.05)
0, h— (cm’/cm®) 8. 8, a n R
(cm H>0) 9. 8, S 0.56566 0.09485 0.02284 1.24198 0.997653 0.01036
(cm®/ em?) S 0.52538 0.08549 0.01334 1.27398 0.997782 0.00617
N S  0.50711 0.07664 0.01472 1.23781 0.978669 0.01277
(cm®/cm®) g(cm) n S 0.49761 0.05385 0.02803 1.20617 0.998012 0.00943
L S 0.44385 0.03751 0.03128 1.20963 0.998191 0.00538
= - >
( ), om n(n S  0.38755 0.03231 0.03144 1.18525 0.99863 0.00471
1 RETC 2 S  0.33402 0.01789 0.02284 1.1972 0.999168 0.00258
( 5 S 0.33255 0.04208 0.03408 1.26086 0.991709 0.00213
5 , S 0.27453 0.01132  0.3110  1.27069 0.994643 0.00385
(S ),
2.3
C@) [4]
C@) - . .d.SlALC:A Bp-(B+l) (3)
db
4 (3 ( 6
, , 6 ,

.3 kPa ;10 kPa 30 kPa ;70 kPa 300 kPa ;500 1 500 kPa
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6 H1/ (g/ kPa)
/ (kPa)
3 10 30 70 100 300 500 700 900 1200 1500
S 2.4017 0.6087 0.1740 0.0662 0.0441 0.0126 0.0070 0.0048 0.0036 0.0026 0.0020
S 2.3780 0.5998 0.1707 0.0648 0.0431 0.0123 0.0068 0.0046 0.0035 0.0025 0.0019
S 2.3250 0.5822 0.1646 0.0621 0.0412 0.0117 0.0065 0.0044 0.0033 0.0024 0.0018
S 2.2825 0.5675 0.1594 0.0598 0.0396 0.0111 0.0062 0.0042 0.0031 0.0022 0.0017
S 2.1802 0.5388 0.1505 0.0563 0.0372 0.0104 0.0057 0.0039 0.0029 0.0021 0.0016
S 1.8763 0.4631 0.1313 0.0494 0.0327 0.0092 0.0051 0.0035 0.0026 0.0019 0.0014
S 1.8285 0.4462 0.1232 0.0457 0.0301 0.0083 0.0046 0.0031 0.0023 0.0016 0.0013
S 1.8181 0.4415 0.1213 0.0448 0.0295 0.0081 0.0044 0.003 0.0022 0.0016 0.0012
S 1.756 0.4078 0.1071 0.0382 0.0247 0.0065 0.0035 0.0023 0.0017 0.0012 0.0009
2.4
(1) (sw)
(CRM) ,
100 kPa (18]
100 kPa
2
2 ,
9.3%
76.5% 60. 8 % 28.6 %,
31.6 % 8.5% 2
(y=-0.4601x +64.939,a=0.05, R =0.9895) ;
, (y=-0.0041x +0.0211x +31.413, a
=0.05, R =0.9945)
(2) (FC) (WQ)
3 3 ,
9.3%
76.5% 40.6 % 15.3 %, 3
18.9% 5.4%
, (y=
- 0.0023%° - 0.1808x +42.736,a=0.05, R =0.9919) (y
= - 0.0011%° - 0.1035x +19.83, a=0.05, R’ =0. 9865)
©) (AW) (RAW)
(SAW) ,
( 4 4
4 , , 9.3% 76.5%,
21.7% 9.9%, (y=- 0.0012%* - 0.0773x +22.906, a=0.05,
R’ =0.9846) , 9.3% 76.5%,
12.7% 3.1%, (y= - 0.003x° +0.1247x +11.583, a=
0.05, R* =0.986) , 9.3% 51.3 %,
9.0% 5.2%, 51.3 % 76.5 %, 5.2% 6.8%

(y=0.0018x* - 0.202x +11.323,a=0.05, R =0.8849) ,
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