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1.1 fiisssy

P AR 522 LR YD 3R )= 3% (0~20
cm). LFEEE AUk, KT, B, BREIE
it 2 mm & . SR FH Bettersize-2003 IO 4y
ARG R AR 2 A, HeRRRL (<<0.002 mm)
F R B2 BN 7.48%, #rki (0.002~0.02 mm) )i &
BN 7.13%, WRL (0.02~2 mm) KIFRENS N
85.39%, R4k [ P 3B > Kb, Al 43
MoVt RIS KRR 2.97%. JFUIREHIT
ARF Ry 1.55 glem?.
1.2 Rt R GE

BIG EAER N A 7 i % o BRI

A 0.074 mm iR, KA EEhRIGL, WAtk e i
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Iy RIAC N 1 A 2 K04 1 R4 2 (L REEAT IR A
Wit 12 AR R RES T, AR — RS
AR s e % R YA R K A REE
2k, 23T R R AN [F] AL 2R 387K 2 R AE 28 15
M, A5 2R RS IR RHE 2 % S50 (11
STEEIRR, HERET RN 21 3K R AE i 28 0
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5 T EIR A U FETR R AR 73 AT LK 2.
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Table 1 Particle size distribution
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Table 2 Particle size distribution of combined soils

s [ ﬁétt KL%
H1:4H2 <0.002mm  0.002~0.02 mm  0.02~2mm

Trl 0 : 100% 3.24 4.13 92.63
Tr2 5% : 95% 3.54 4.89 91.57
Tr3 10% : 90% 3.85 5.65 90.50
Tr4 15% : 85% 4.14 6.41 89.45
Tr5 20% : 80% 4.45 7.17 88.38
Tré 30% : 70% 5.04 8.69 86.27
Tr7 40% : 60% 5.64 10.21 84.15
Tr8 50% - 50% 6.25 11.73 82.02
Tr9 65% : 35% 7.15 14.0 78.85
Tr10 70% : 30% 7.45 14.76 71.79
Trll 80% : 20% 8.05 16.28 75.67
Tr12 100% : 0 9.25 19.32 71.43

KL%
M5 RARVEE/mm
<0.002 mm  0.002~0.02 mm 0.02~2 mm
1 <0.074 9.25 19.32 71.43
2 0.074~2 3.24 4.13 92.63
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Fig.1 Soil water characteristic curves of different treatments
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fL429 0.1~0.3 mm HIFLIREEBIFEARAIA . 3K
JIAE 30~100 cm /KAEZ (A, X R & LA
0.03~0.1 mm, H:r Tr7—Tr12 Ab3E 3 /K 451 2

AT, HOKEHEAME, R\LER B Tri—Trl12 4
8L 4 0.03~0.1 mm FIFLER ELBIFEAAA ], £
R FLBRAARFR K 13%. H /KR AR AT, Tre AbEE
2B L4200 0.03~0.1 mm I FLERARFA L) b s FLBR (AR AR
1) 14%, Tr5—Trl ALBEAH B ALBRAARRA b5 2 LB AR )
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0.004 3~0.015 mm, HA Tr7—Tr12 kb3 43K 4
TEMZ AT, KA EAMFE, R\ B Trr—
Tri2 4b3 48424 0.004 3~0.015 mm (1 FLEE E A7
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AT, Tre ANERAHR M2 FLAR LB AR 2 B FLR
PRFA 2.81%, Tr5—Trl AbEE F L UK KN 2.2%.
1.7%- 1.3%. 0.83%7#1 0.8%. 3% /KW /37E 700~1 850
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Forp Tr7—Tr12 A0 EE 3K /- REAE 2R APAT, L
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DA S5 IRERE, R E SR T, 4%
FiE g 1.9 %, L3 Y& 115 0.03~0.1 mm FLER )
PRFRIR/N 28.6%, i fL4% 0.004 3~0.015 mm FLER )
RGN 6 ff5. MRIESCHR[L], T3P 842 0.03~1
mm LI G LR, & fL4% 200 nm~0.03 mm )
LB A AAFLIR . M IR gs mT s, IR E
B 1.9 1%, £ FFLBRIIEFRRV 28.6%, fHEEFLIR
PRSI0 6 5. M AR 2 S ERR, &S5
B ARAR sk D A A FLBAARFR 8 I, 845 T ARAE )
— W7 FHEH KT D, AT HE R T AR R
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& 3 BRI EIE ARSI &R A
Table 3 Parameters of soil water characteristic

curve for each treatment

b7 s 6 o n m R?
Trl 03763 0.05243 003181 31116 06786 0.9981
Tr2 03779 005165 003249 29394 06598 0.9975
Tr3 03848 005071 003458 26785 0.6266 0.99 4
Tr4 03856 0.04892 003585 24933 05989 0.998
Tr5 03902 004708 00371 23012 05652 0.9913
Tré 04004 004633 00401 20701 05169 0.996 7
Tr7 04137 004595 00399 20172 05042 0.9952
Tr8 04186 0.04466 00409 18691 04650 0.9960
Tr9 04261 004310 00414 17061 0.4139 0.9979
Tri0 04415 004196 00423 16638 0.3990 0.99 6
Tril 04632 0.0420 00431 1.6022 03759 0.9991
Trl2 04719 004071 00444 15495 03546 0.9950

126 3 WA, SACHRRE A% RPII7E 0.99 LLE,
Bt orirai R, ST p H3/8F 0.01,
AR 2, BIRAH V-G B a] DR I fliiA AR
UGS N HIERK D RE 2R . R 3 A EE RIS
AILVEH, BEE RN G0, S50 0, BN,

6=(-0.002x+0.057)+(0.019x+0.263) / [1+((0.002x+0.028)h)

2.4 FEBITIUNFNIEIE

FIFHBER ERE, B4l 1 A4 2 3% AT & R B LLIR
&, BREEARE, EiZ AR (<0.002 mm)
IS4 H0N 6.12%, Fyki (0.002~0.02 mm) F 5 &
BN 11.44%, FhRL (0.02~2 mm) &S ECHN
82.44%. W& ZLREM LK MR AE 2, Tk
1.3 AR, FHRZ AT R R BN AR
(3) o, T KRR el £, 9F 5 SME XS
e, il 2 fios.
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Fig.2 Observed values versus predicted values for
soil water characteristic curve
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Table 4 Parameters versus clay content

[ERINE S WEER R?
05 6,=0.017x+0.32 0.975 1
o, 6,=-0.002x+0.057 0.933 9
o 0=0.002x+0.028 0.899 6
n n=8.96e%529+1 48 0.993 0

MNE A TTUUEL, S8 6. 0 o SERELH
LG vsE 250 R 735105 0.975 1. 0.933 9. 0.899 6.
B8 REY, 0 6 o SEREZ L
B9 p {E 39/ T 0.01, K BIEPp<0.01H) & TEKFT,
B On O o SRR ELEEAROR B3

S n SEREZ M SRR R,
ERB R 0993, AR EE (p<0.01).

X 4 LGSR AR (2) o, RIA15 3
BT FORL I 3K REAE th 2 TSR, (3D
fiw, Horfx AERIE (%),

- (-0.52x)
8.95e('0-52x)+1‘43](1 1/8.95¢ +148) .

L, BRI 4% p A5 7K S TR AN S
TG 22 IR 22 2 <15%. % M5 T Zhk S 2 1
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T4 A R K HESZ T R s S — 05T, ARk
YA/, RiAR Y 2 pm 1R LR AR (1.13%10°
me/kg) FE R4 2 mm (KEURE L AR (1.13 mPlkg)
(¥ 1 000 {5, ERIXFHEREMRMERZER, {#13
Bt R R (N, A 1) LR T AR AT R B
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B R DA By A R AR R, e FLIE 5 R
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A K RE 28 24 0, 5 R kLR EAE G,
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Using Clay Content to Estimate Soil Water Characteristic Curve

XIA Tian', TIAN Juncang"**"
(1. School of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, China; 2. Ningxia Research Center of Technology
on Water-saving Irrigation and Water Resources Regulation, Yinchuan 750021, China; 3. Center of Engineering Research on Efficient

Utilization of Water Resources in Modern Agriculture in Arid Regions (Ministry of Education), Yinchuan 750021, China)

Abstract: [Objective] Water retention curve is a parameter describing the ability of a soil to hold water; it is
modulated by soil structure and texture. The aim of this paper is to evaluate the feasibility of using clay content to
estimate water retention curve of a sandy soil. [Method] The sandy soil used in the experiment was sieved to two
groups first, and 12 soils with different clay contents were made by thoroughly mixing soils taken from the two
groups at different mass fractions. The water retention curve of each sample was measured in laboratory, from which
we calculated the pore size distribution and analyzed the impact of the clay content. [ Result] When bulk density was
1.55 g/lcm®, increasing clay content by 1.9 times led to a 28.6% decrease in volume of pores with diameters in the
range of 0.03~1 mm, and six times increase in volume of pores with diameter in the range of 200 nm~0.03 mm.
Fitting the curves to the van Genuchten formula showed that the parameters & and « in the formula were positively
proportional to the clay content, while the parameter &, was negatively proportional to the clay content; the parameter
n in the formula decreased exponentially with the clay content. [ Conclusion] There were close correlations between
all parameters in the van Genuchten formula and the clay content in the sandy soil we studied. These correlations,
along with the van Genuchten formula, can be used to estimate the water retention curve of the sandy soil after its
clay content changes due to cultivation and/or erosion. For all soils with different clay contents we studied, the
absolute errors between the estimated and the observed water contents were less than 15%. These results have

implications for numerical simulation of water flow and solute transport in these soils.
Key words: clay content; soil; water characteristic curve; model
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