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Yolumetric wetness (cm®+cm-3)
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Fig. 2 Comparison between computed values (lines) and actual measured values
(dots) of seil moisture content in profile
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Table 1 Change of root density (cm/cm®) in relation with depth and time

%gnfgm R A KR E(K) Time (days)

Depth range 0 10 20 30 40
0—5 1.15 1.67 2.13 2.01 2.37
5—15 0.90 0.83 1.36 0.75 0.74
15125 0.06 0.11 0.08 0.11 0.13
25—35 0.06 0.07 0.01* 0.07 0.12
3545 0.05 0.05 0.03 0.16 0.17
4555 0.05 0.04 0.03 0.15 0.31
55—65 0.02 0.02 0.04 0.12 0.21
6575 0.03 0.02 0.05 0.13 0.17
75—85 <003 0.03 0.03 0.09 0.16
85—95 4.0 0.02 0.03 0.09 0.12
P 0.236 0.286 0.379 0.368 0.450

* REERARE R ®ENRR SEXR/EX L.

M1 AT R RS, LR RS & BRI RIS T8RN ZRARE
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HOTHRRARARERKN 10%, ERZFENR: HTRARKRERARANKE
B, REERE B+ Ak ch AR 7E BT b RS i 3K iR REBK R IR G 21
4378 H R XA R A R R .

HTRAEDTEh, BEEAERERXNEH. Hit, W/ NEORRLRHATT
W, KERME 2, EMRXENERRFHAERLN 0.15 FXK,

%2 FELBEPRETHEZHITMHE(mm)

Table 2 Measurements of mesn root radiuses in different depthes of soil

BRI
(cm) 0—5 | 5—15| 15—25| 25—35 | 35—45 | 45—55 | 55—65 | 65—75 [ 75—85 | 85—95

Soil depth

EHmER
(mm)
Mean radius

of root

0.20 0.18 0.17 0.16 0.14 0.11 n.12 0.14 0.12 0.15

2 @S BP B -EY—RSERKPOERTL, HREST  EREFRK
TSRS B, e BT RE SPAC ZNERD A1 AT DL AR A Rk 1
KRBT, THLIARBENEM, & 4aRFEE, R RBKIBPHERNE
EHIBTLUMR.
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Accumulated rate of water absorption (cm®.
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Fig. 8 Space cumulative effect of water
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Table 3 Variation of root density and effetive roo:. density of plant with depth
BE REE RUMBAKR (BB RKRBARCANE ARMSE ENAgREE
Z(cm) Ly (cmfem®) (S(z)(em?*/cm?®)| L,, (¢m?*[cm) XE RI DF (cm/cm?) RDF
Depth Root density | Cumulative [Water absorpti-Relative water|Effective root [Relative effec-
water absorp | on per unit [extraction per density tive root
tion root length [unitrootlength density
5 2.37 0.112 0.047 0.049 0.116 0.928
10 0.74 0.1114 0.154 0.162 0.120 0.960
20 0.13 0.119 0.915 0.963 0.125 1.000
30 0.12 0.114 0.950 1.000 0.120 0.960
40 0.17 0.108 0.635 0.4668 0.114 0.912
50 0.31 0.106 0.342 0.360 0.112 0.896
60 0.21 0.103 0.490 0.516 0.102 N.oNIh
70 0.17 0.1901 0.594 0.625 0.106 o848
80 0.16 0.099 0.619 0.652 0.104 0,832
90 0.12 0.090 0.750 0.789 0.095 nLran

FROR R H & R 1 37 5 B TR KR R R BRI (M S R AL H 4

RARBM LK HRE, R/ NRERYR AR AN E D, HE 2,

RRAKHE W EE

HMBERE, ATHUR SR ARR 58K S FEA ML BTN L, Nifud
HABREE O LR LT,
M 3T BHEH D ERREENFIIE DF=0.1114 FEXH/EX’, Walter § Barley,
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B 3 A RA/NER R RITK 3 H24 0.026 HK'/K - EKM, Greacen ¥
ABgsE By ZE R R K $00 0.024 R/ K - B XEAXNMRLRREL, BT
A XA R R AR RER AR R H R, Bt shit—F 3 B AR AR R 1
PR AR + K 4 5L FRAE SR B HY,

$# F X M

L1] EBBA%, 1986: MBI RRULL KA OBERERR(ER), LHFHRR-B3W>6—15 T,

(2] #REAZ, 1985: RAFEME LMERBOENRERENDISHT. LEMR, %16 % 54, 223—226
Ho

(3] BEBEAZS, 1985 HWIELWAKABAAEBRRELMNSKEY. PERFEALKLARFTFEA, 6 2
£, 4753 T,

(4] BRA%, 1985 MRFEERLNSKSBNENEI A, TENZRAELKLFZFHTHRT, ® 2
M, 54—62 T,

(5] BMEKGHHRH> 1982: NI ERDOBETR. LIHFRF19H2 8, 141153 7,

[6] Gardner, W. R, 1960: Dynamic aspects of water availability to plants. Soil Sci., 89: 63—73.

[7] Molz, F. J. and Remsen, I., 1970: Extraction term models of soil moisture use by transpiring plants.
Water Resour. Res., 6: 1346—1356.

{ 8] Nimah, M. N. and Hanks, R. J., 1973: Model for estimating soil water, plant and atmosphere interrela-
tions. Soil Sci. Sec. Am. Proc., 37: 522—527.

(9] Hillel, D, Talpaz, H. and Van Keulen, H., 1976: A macroscopic scale model of water uptake by a
nonuniform root system and salt movement in the soil profile. Soil Sci., 121: 242—255.

[10] Feddes, R. A., Kowalik, P. J. and Zaradny, H, 1978: “Simulation of Field Water Use and Crop Yield”,
Centre For Agricultural Publishing and Documentation, pp. 19—20, Wageningen, the Netherlands.

[11] Herkelrath, W. N., Miller, E. E. and Gardner, W. R, 1977: Water uptake by plants, 2, The root contact
model, Soil Sci. Am. J, 41: 1039—1043,

[12] Molz, F. J, 1981: Models of water transport in the soil-plant system: A review. Water Resour. Res., 17:
1245—1260.

[13] Greacen, E. L. et al,, 1976: Resistance to water flow in the roots of cereals. in “Water and Plant Life:
Problems and Modern Approaches” (Lange, O. L. et al. ed.) pp. 86—100, Springer-Verlag, Germany.



+ 1 AR EHRAREEMAFOBEAD 305

MATHEMATICAL MODEL OF SOIL MOISTURE ABSORPTION
BY PLANT ROOTS

Shao Mingan, Yang Wenzhi and Li Yushan

(Norshwestern Instisute of Soil and Warer Conservasion, Academia Sinica)

Summary

‘A model based on the physical process of water absorption by plant roots has been sug-
gested in this paper. Data obtained from the comparison between modeling results and expe-
timental results showed that this model is quite satisfactory for prediction of soil moisture
regime.

Quantitative description of water potentials in soil, plant and atmosphere. In describing
the interlinked process of water transport was made in the modelling water movement pro-
cess, and the characteristics for process of energy consumption and transformation in the
water movement process was also investigated simultaneously.

It was also showed from the results obtained that the relationship between water absorp-
tion was close related to the effective root density. Therefore, it is of most importance to
promote and strengthen the development of plant roots.



