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Soil Water Relations

A Soil is a reservoir for water and chemicals
and provides a medium for supporting plants

A Water is removed by evapotranspiration (ET =
evaporation plus transpiration)
A The rate at which water is used determines
I Plants to be grown
I Plant spacing
i Yield
I General management criteria




Soil Water Relations

A Knowledge of soil water relations and ET is
essential for managing soil and water
systems, particularly for irrigation systems.

A For irrigation, the water holding capacity and
the rate of water removal by plants must be
considered.



The Soill Water Reservoir

A Periodically filled by rainfall and/or irrigation

A Depleted slowly by ET }
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holding capacity is wasted unless it is required fdeaching.

TAW=( G wp) D/100

where
TAW=Total available water (mm
" rc= Volumetric field capacity (%)
“wp = permanent wilting point (%)
D, =depth of the root zone or depth of a layer of soil within the
root zone.



Representative Physical Properties of Soils

TABLE 14.1 Representative Physical Properiies of Soils

Total Avmilahle Water

Saturaded
Hydraulic Fotal Apparent Field Permanent Pereent
Sail Comductiity® k, Powe Spreace Specifie Capacity fo . Wilting prpy iy Vilume
Texture fmnefhy fin. /h) (%o &y vol) Gravify (A ) (% by vol} (% by 2od) {v) (¥ cm) fin. /i
Sandy 50 2 38 1.65 15 7 8 08 1.0
(25-250) (1-10) (32-42)  {1.B5-180)  (10-~20) (3-10) (-1 (0.7-1.0) (D.8-1.3
Sandy 95 i 1 43 1.50 T 0 12 1.2 1.4
Loam (12-75) (0.5-3) (10-47)  (1.40-160)  (15-27) {6-12) (9-15) 09-15)  (LI1-1¢%
Loam 12 0.5 47 7 140 31 14 17 1.7 2.1}
(B--20) (0.3-0.8)  (43-49)  (1.35-150)  (25-86) (11-17) (14-20)  (1.4-19) (1.7-2.%
Clay 8 0y 49 1.35 36 18 18 1.9 25
Loam (3-5) (0.1-0.6)  (47-51)  (L30-140)  (81-42) {15-20) (16-22)  (L7-29) (2.0-2r
Silty 3 0.1 51 130 4) 20 20 2.1 2.5
Clay (0.25-5) {D01-0.2)  (49-53) (1.25-1.35)  (35-46) (17-42) {18-23)  (1.B-23%) (29-2-
Clay 5 T 02 53 1.95 4 9 23 23 2.7
(1-10) (0.05-0.4)  (BI-BB)  (L.20-1.30)  (39-40) (19-24) (20-25)  {20-25)  (24-30

Sewerce; Hansen, ¥, EL ecal. {1980, Reprineed with permission of John Wiley & Sanos, Ine.

Note: Normal ranges are showe in parentheses.

*Saturated hydranbic comthucivities vary greatly with soil structioe aod stouctoral slability, cven bevond e normal ranges shown.



Management Allowed Deficit (MAD) and Rooting Depths of Various Crops

KRooting Dapith
Crof MAD It m
Alfalta (1.53 3-10 P -3.0
Banana {135 2-% 0.5-0.9
Barley 0,53 3-5 1.0-1.5
Beuns 0.45 1-2 0.5-0.7
Beets 0.5 2-3 (.6-1.0
Cabbage 1.4 (/, 1-2 0.4-0.5
(/‘
Suflower {}.4h 3-h 0.8—1.b
Swoel polatoes {}.6k 3-5 1.0-15
Tomatoes (.4 2=5 0.7-15
Vegetables .2 1-2 0.3-1016
Wheat .50 3-5 1O0-1.5

Sewvce: Doorenbos, [ and W Q. Pruiet {1977} Reprincad with permission {fram Yood and Agricellure Ooganiea-
ticm <af the Vndled Nations,



The Soil Water
Characteristic Curve
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Volumetric Moisture Content

A Gravimetric Method (undisturbed core)
A Gravimetric Method (disturbed samples)
A Tensiometers

A Time Domain Reflectivity (TDR)

A Conductance

A Water balance method
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FIGURE 1. Water Content Reflacfomeater



