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M ECHANICAL analysis and bulk density measurernl;':nts of 162
soil samples were done. The samples taken at three depths of 54

profiles from different alluvial soils of Nile Delta and Nile Valley,

representing wide variatioqs in soil texture and densities. For the

undisturb~d soil cores from the same layers, soil moisture content on
weight and volume basis were determined at different pressures and the
pore size distribution was determined. Regression analyses were

utilized to develop equations for predicting soil bulk density from
particle size distribution, and for predicting pore size distribution from

bulk density and particle size distribution. The correlation coefficients

were calculated and the best equations for predicting total porosity

(TP), wide or water drainable pores (WP), medium or water holding

pores (MP) and fine capillary pores (FP) were developed.

The obtained results showed that soil bulk density (DB) can be
predicted using sand (SA), silt (51) and clay (CL) contents with a
standard error (SE) of 0.174 g cm·3 (R2 = 0.35):

DB = - 115.2259 + J.I680 SA + J.I650 51 + 1.1606 CL.

Clay content and bulk density predict the total porosity with a SE of

0.406% (R2 = 0.9999). Wide pores (WP) are significantly and positively

correlated with sand fraction, and are significantly and negatively

correlated with silt and clay fractions. Sand content alone predicts the

wide pores with a SE of 4.16%, while bulk de'nsity, sand, silt and clay

contents predict them with a SE of 3.85%. Medium or water holding

pores (MP) are significantly and positively correlated with silt fraction

and are significantly and negatively correlated with clay content and

bulk density. Fine capillary pores (FP) are significantly and positivelly
correlated with clay fraction and are significantly but negatively

correlated with bulk density, sand and silt fractions. Clay content and

bulk density predict medium and fine pores with standard errors of

3.37% and 4.88%, respectively.

The obtained results showed also that a reasonable estimate of clay

content and sand content in the alluvial soils was attained using sample
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densities. The equations predicting the pore size distribution and

having the highest correlation coefficients and the lowest standard

error of estimate were calculated. Hence. the utilized data in this study

cover a wide range of soil textures and densities. the obtained equations

provide reasonable accurate estimates of pore size distribution of the

alluvail soils of Egypt.
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It is commonly most appropriate to express the quantities of soil property values

in units of soil volumes, but the volume weights (or bulk densities) are not

always known. Therefore, a suitable equation for predicting bulk densities of

soils would be very useful for characterizing many soil properties.

Measurementts of water retention and pore size distribution for the soil nrc

difficult, expensive, time consuming, and subjected to significant sources of

error (Gupta and Larson, 1979 and Wu et aI., 1990). It is practical to predict the

pore size distribution of the soils from simple estimated soil characteristics such

as particle size and soil densities. Therefore, many regression models have been

proposed to predict soil water-retention curves from simple and routine

experimental data (Gupta and Larson, 1979; Rawls et aI., 1982 and Saxton et al.,

1986). Prediction from regression models can be improved when more variables

are included in the model (Vachaud et al., 1985). The effect of soil structure on

pore size distribution can be obtained after Hartge (1969) if beside soil texture
the total porosity, expressed numerically by bulk density is considered. Many
researchers reported that reasonable estimates of pore size distribution from soil
texture data can be obtained if a wide range of soil texture was available.

In the present study regression analyses were utilized to develop equations

for predicting soil bulk density from particle size distribution, pore size

distribution from both bulk density and particle size distribution, particle size

from bulk density. The predictive equations were developed by using data from

alluvial soilsof Egypt from 54 locations of the Nile Delta and Valley. Several

investigators in Egypt (Talha et al., 1978 and 1987; Gama! Abdel-Nasser, 1995)

have developed equations to predict the soil moisture characteristics and pore
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