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An optimum model development for prediction of a tillage tool draft resistance based on
soil moisture content and dry bulk density

Soil compaction is an important factor in reducing crop yields, increasing agricultural
machineries required energy, increasing environmental pollution and many other detrimental
factors. Soil compaction can be defined as a denser state of soil particles and increased bulk
density or reduced porosity. Direct methods in measuring soil porosity or bulk density require
disturb soil samples and displacing them to laboratory where large errors are encountered due
to soil deformation. Besides, other factors such as moisture content and soil structure are
omitted. In this study, the effect of soil bulk density and moisture content as independent
variables on the draft resistance of a clay loam soil was studied. The study was carried out not
only in order to determine the behavior of the mentioned factors against variations of the
independent variables, but also to develop a mathematical model between them. To determine
draft resistance a mounted devise equipped with a data logger was designed and constructed
and was used after required evaluations. The draft resistance was determined using a load cell
attached behind a simple rectangular tine with a width of 5cm and an aspect ratio of 2.4 and a
rake angle of 60

The results showed that draft resistance had a stronger relationship to the moisture
content where its value significantly increased with increase in moisture content. Also, in
order to predict the draft resistance of the soil, several mathematical models were developed
comparing in the basis of these parameters: Number of constants, number of variables,
complexity of the model, correlation coefficient, chi-square and adjusted R-square. Finally, a
fourth order multinomial model with five constants having R-square of 0.81 and adjusted R-
square of 0.78 were selected.

Keywords: Soil moisture content, Bulk density, Draft resistance, Mathematical
modeling.
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