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Field study and development of a general equation of specific energy for chisel plow in
loamy-clay soil

Abstract

The purpose of this study was to develop a general equation for estimating specific energy of a chisel plow using
dimensional analysis method. A Massey-Ferguson ITM-399 tractor and a mounted-type chisel plow with 9
curved shanks equipped with springs and blades width of 5 cm were used. The experiment was conducted in a
loamy-clay soil at 8% d.b. moisture content. Traveling speed, aspect ratio of blades, wheel numeric, net traction
ratio, slip and motion resistance ratio were considered as factors influencing specific energy. Each of these
factors were identified, evaluated and measured in field tests. The effects of three levels of tillage depths (10, 15
and 20 cm) and three levels of traveling speeds (3, 4 and 5 km ) with three replications were studied. Data from
field experiments were analyzed and finally the general equation for estimating specific energy for a chisel plow
was derived. Results from field experiments and predicted valves from above equations were plotted and
compared to 1:1 line, no significant difference was noticed (P < 0.05).

Keywords: Specific energy, Dimensional Analysis, Data acquisition system, Chisel plow
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