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Table 1 Basic properties of soils used

+ L 4 (%)
¥ =KWt #Har AE Mechanical composition
5 5B £ HERL ¥R MR i8]
Soil oM. Salt Bulk Clay Silt Fine sand L Texture
No. content density <0.002 0.02—0.002 0.2—0.02
(g/ke) (%) (g/em’) (mm) (mm) (mm)

1 5.5 0.196 1.41 23 51 24 Ligddon Y
2 6.8 0.167 1.40 24 52 24 bitud v 7
3 7.5 0.126 1.33 21 59 20 MR L
4 10.0 0.059 1.27 21 58 20 MR KR L
5 12.5 0.188 1.25 22 60 18 Attt
6 14.1 0.195 1.24 23 56 21 agidsie i St
7o 154 0.258 1.23 20 52 28 Lagadoiv e
8 16.4 0.067 1.22 22 56 22 g
9 21.3 0.094 1.15 20 64 10 Lt e
10 252 0.205 112 29 59 12 B RN

2 HRE54
21 ITREVRE B TS E B0
:.E 10} :E or
=1 e

555m _u»rf"r—L’L. Eﬁﬁm LA

ie in

§ﬁ 100 FECERT 1‘6 o 4 10o s 2 II6A 20 24 38

+ WAHUE S R (ko) LRANRS &gk
O.M. content

Bl e KENEIESENAHR
Fig.1 The fitting curve between soil O.M.
content and saturated water content

B2 TEEERKENENLRSTELSHE
Fig.2 The fitting curve between soil O.M.
content and field water-holding capacity
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Hen, B ELHXR, BEHELS A = % e p—
,=032x+4946 y, =035x+4628  Eg | |
¥, = 0.35x+ 45.24 . & a0}
yMEKE e’/ emd); ymEE  FR |

KE (em’ /em’); y; BEKEE (em’ / 0 4 8 1216 20 4 28

cm’), j(;.jlf;.ﬁcf}nff!(glkg)

x: HALFE& & (gke) M3 EREEKSEAAHASR
XEEN LEAVESTENE M, — A LR
FE, &%Tijﬁ%ﬁg, E?Lﬁﬁjﬁj}u, ] Fg.3 The fitting curve between soil O. M.
——‘7‘5‘@, EK’ET :I:%B‘JBHZMMR, ﬁi%'& content and capillary water content

MVE ISR, X7 T M AR AT 13K 4 i AR 3%, AT 68 L3 Sk B,

22 THFNRES B KIS L HRIE

2.2.1 0—80kPa [E /775 B i 7K 43 HEAIE ith 2% HE 4 JLIEY, BEEAVR SR,
K REM R A B3, F A B MER EREMEREE L, R, X[A—1
BAKBRAANETEEE, TESKERA BHEARBAE. . +EAR LR
25kPa B, AHLIRE &R 10.0g / kg i 4 B 138, BB MRS KRN 28.9 X 10 %cm’ / cm®,
RBH LT KER 23.5x 10 %cm’ / cm’, FI A B S KEAHZE 5.4 x 10 %em® / e’} B HL
FEBHR213g/ kg 95 L3, BB MR A /KENR 37.5 X 10 %cm’® / em®, IR i & & 7K
B530.5% 107 %em’ / em’, IR EI S /K EHME 7.0cm’ / e, FIREATES, RS
& 10.0g / kg. 15.0g / kg HPANRE L, AIHEEE < 10.0g / kg B, /K4 R4k #h 28 8] 1 2%
AT, AHEEE > 10.0g / kg b, RIBHATE7), HFHIHESE <15.0g / kg bF, 5
FHE. ATERRAOEEN, TEF KR FEBRT HIBEH, XEH, FILESE
RIRE, B T AR a5, {3 AL BRE R, AT, T MK E; RIEt, Rk
INUBRE 53 A8 FHESR L R A T 284k, F MR BE R MA, i T LM E/EA.
HE, AIRHOX—EMH, RAESH SRR —@/KF 30 10.0g / kg. 15.0g / kg) it A BEBH
T EIH kK,

XA [E A U & B 30 B 1R i R AT VA B RIS R N ERER. S=
ae™’— b, BN LK SR RS /KBR R, S /KR M, 18k % 2 735808
7,

222 0—1500kPa VE MY K D FRAEMIZE  ME SERTLUES, XF— 1@ AR H, F
PESEEE, HESKEBRKR. 1. YRR SN 480kPa i, HHLRSE N 10.0g /
kg1 45 TEEKEHR 7.6 X 107 %em’ / e, HHLR S BN 164g / kg B 8 S HESKE
F123%x107%cm’ /e, HHLESE R 213g / kg B 9 5 HIFEE/KE N 16.0 X 10 %em’® /
em’. ATERRAOEEN EKFZESREERRRE ZLRERE RN, WEAN
FEER < 15.0g/ kg B, R P X FIR/D(1—75 1), EHESE > 1502/ kg Bf. H
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Fig.4 The water charactenstic curve of soils with different O.M. contents
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Fig.5 The water characteristic curve of soils with different O. M. contents

BlFFRH:.s = —2.790 + 1.28x + 103.85,
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TR S=1693.41e " 0%0+0129
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Fig.6 The fitting curve between soil saturated
hydraulic conductivity and soil O.M.content
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ANTRMERBMEEE . BIMAHKRERYRE. EIEFENR.
y= —0.13¢ + 4.23x— 3.95
y H RS KR (cm / day). x N HBA IR AR (g / ke).
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3 i b
TGV HEEDRIESKR(OMBRE, 10 MK TFHAENESE L% D~ o1l
SHBREERBHEIER D = ac’’, B LK #3 RE 1398 & /K B 138 i 248 R Hog .

10}

LIRS HE (em*/min)

Water diffusion rate
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Water contents
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Fig.7 The relationship between water diffusion rate and water content of the soils with different O.M.contents
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INFLUENCE OF ORGANIC MATTER CONTENT ON

SOIL HYDRODYNAMIC PARAMETERS

Shan Xiu-zhi Wei You—qing Yan Hui—jun Liu Ji-fang Zhang Rui
(Soils and Fertilizers Institute, CAAS. Beijing 100081)

Summary

By testing and analysing saturated hydraulic conductivity in soil, water chara-
cteristic curve, water diffusion rate and water constant of loamy soils, with different
levels of organic matter (O.M.), the relationship between hydrodynamic parameters and
soil O. M. contents was explored in this work. The results are as follows:

There was a linear relationship between saturated soil water contents (), field
water—holding capacity (y,), or soil capillary water contents (y,) and soil O.M.content
(x):

¥y, =0.32x+ 49.46 ¥, = 0.35x + 46.28 vy, = 0.35x + 45.24

The relationship between saturated hydraulic conductivity in soil (y) and soil O.M.
content (x) was of parabolic: y = 0.13x + 4.23x— 3.95, and when x equaled 15.0g / kg,
y reached the highest point.

The characteristic curve of soil water took a form of power function,S = a(6@/ 9S)b,
when the suction force was in the range of 0-1500 kPa. But it took a form of
exponential function, s = ac~? + b, when the suction force was in the range of 0—
80kPa. S=ae’+ b In case of the same suction, it appeared that the higher the O.M.
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content, the higher the water content in the soil and the more obvious the hysteresis
phenomenon was. The relationship among the soil moisture suction (s), soil water
content (), and soil O.M. content (x) was: s = 1693.41e(~%%%*%129 i guction force
of 80—1500kPa and s = 2,796 + 1.28x + 103.85 in 0—80kPa.

The relationship between the soil water diffusion rate (D) and water content(6)
took the form of exponential fuction: D = geb® The higher the O.M. content, the
lower the diffusion rate of soil water when water content was the same. The
regression equation of the three factors had the form: D = 0.0036¢!%22000%

Key words Soil organic matter, Saturated hydraulic conductivity, Characteristic
curve of soil water, Soil water diffusion rate, Soil water constant
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