A Note on Determining Soil Properties for Soils Containing

Rock Fragments
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Many rangeland soils contain a significant rock fraction which
may modify soil properties, whereas most published soil and soil
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Table 1. Soil and water properties.

water data are for the fine earth fraction. A listing of equations is
presented which calculates soil water properties for soils contain-
ing a rock fraction. It is seen that standardization is badly needed
to describe properties of these soils. Especially needed is standardi-
zation to distinguish between bulk densities and particle densities
as well as properties on a mass or volume basis. The classification
of these soils is discussed by Miller and Guthrie (1984).

Table 1 presents published or derived equations for some com-
mon soil and water properties. Most of these relationships were

Soil Property Expression Reference Soil Property Expression Reference
Coarse Fraction:
i . Water Content:
Rum, wet or dry sievin Flint and _ .
™ and weighing Childs (1984) 8»=(1-Ru6o+Rwf  Reinhart (1961)
Flint and
R, = (BDy/BD, ) e Rm Flint and Childs (1984)
Chil
ilds (1984) Wu=(1-R)W,_, + (R)Wsy,  Flint and Childs
fv = (oy/p,) ¢ fm Russo (1983) (1984)
B W.=WaeBD/p Hillel (1971)
Rn= ]_BDéi?E Derived v
1-BD_,/BD,, Saturated
Conductivity:
R,z BD:-BDgy Flint and K/Ke=—21"®  Dupnand
BD,,-BD_, Childs (1984) 2+a Mehuys (1984)
Ry Rm . K¢/ Kp=(1 -Ry) Brakensiek and
= Derived Rawls (1985)
) I-Rv (p,/p) (1-Re)
Bulk Density: a, fy, Ry = Coarse fraction (2 mm) by volume
P, =Py (l——f,,,)-_ Russo (1983) d@ + » pp, BD: = Bulk density of field bulk soil
h (-£) da, o, BD,, = Bulk density of coarse fraction (>2 mm)
1-R (1 - W), Xw, fm, Rm = Coarse fraction by weight
BD<2 =BD, L‘_.i Flint and du, py, BD, = Bulk density of fine fraction (<2 mm)
(1-Ry) Childs (1984) P, = Total porosity of coarse fraction
A -fa) -1 PD.,, = Particle density of coarse fraction
Prp= [ f,../p.; + : ] Russo (1983) Wy, 8y = Total field water content by volume
b W, 5 0 = Water content of fine fraction by volume
Bulk Density: W5 0 = Water content of coarse fraction by volume
1-W w -1 Mehuys et al. W <2 = Water content of fine fraction by weight
Py = ’p_"' N (1975) K., K¢ = Saturated conductivity of bulk soil
= (]
P Ko, K» = Saturated condutivity of fine fraction
- - = Density of
de+n= [ L-Xe }_"_] U Berger (1976) Py = Density of water
ds da
Note: All quantities in decimal form.
Pp=(1-£f)ob+ (fy)0s Russo (1983)
BD:=BD_, + R/ (BD,,-BD_,) Flint and Childs
< > (1984)
BD_,=(1-P_)PD+, Flint and Childs
>2 >2 (1984)
PyBD; Irregular Hole Bulk Flint and Childs
Density Sampler (1984)
Russo (1983)
Cunningham and
Matelski (1968)
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were developed by assuming that the soil and rock fraction are each
made up of porosity and solids on a mass or volume basis. An
excellent discussion for the soil fraction alone is presented by Hillel
(1971). At the end of Table I, the symbols are defined correspond-
ing to the key publications referenced since they are not standard.
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