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Abstract

Soil mechanical resistance (SR) is one of the most important soil physical limitations in plant growth and root penetration.
Therefore, this study was conducted to evaluate the possibility of estimating soil mechanical resistance curve using soil
water characteristic curve in two dominant soil textures of Zanjan province. Two soil samples with sandy loam and clay
loam textures were selected. Particle size distribution, Bulk density, soil water characteristic and soil mechanical resistance
curves were measured. Increasing soil matric suction from 330 cm to 15000 cm and decreasing soil moisture increased the
value of SR from 0.7 MPa to 1.7 MPa in sandy loam soil and from 0.59 MPa to 2.29 MPa in clay loamy soil. In addition,
the results of this study showed that the value of SR in clay loam soil was higher than that of sandy loam in a matric suction.
With increasing clay content, the precision of the proposed model estimations was reduced. The results showed that in soils
with clay content less than 25%, the proposed model was able to estimate properly the soil mechanical resistance curve, but
the use of the proposed model in soils with higher clay content is required to calibrate the model experimental coefficients.
Keywords: Soil physical restriction, Modeling, Root penetration.
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