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Abstract

Tillage for planting is an important operation and requires high energy
consumption. There is a difficulty in determining fuel consumption based on drawbar
power of tillage implements. Therefore, the objective of this research was to
develop fuel consumption equations based on tilled soil volume for the
implements. Field tests for disk plowing, moldboard plowing and disk harrowing were
carried out in a sand soil, which had moisture content about 6.2 %(d.b.).
Experimental results showed the linear relationships between the fuel consumption
and the drawbar power. The fuel consumptions predicted by ASABE Standard’s
equation were in the range of -4.1-32.8% higher than the fuel consumptions
predicted by the equation developed. When the tillage speed was rather constant,
the tillage depth highly affected the fuel consumptions for the disk plowing and the
moldboard plowing, but not for the disk harrowing. The relationships between fuel
consumption and tilled soil volume for the disk plow and the moldboard plow
could be expressed as linear regression equations with the error of 6.2% and 5.2%,
respectively. The soil volume-specific fuel consumption for the disk plowing, the
moldboard plowing and the disk harrowing in the sand soil were 8.85, 8.73 and 8.08
g/(ma/rai)h, respectively. Based on the testing, it can be concluded that the
developed fuel consumption equation is capable to predict the energy use in
country’s agricultural sector with satisfactory level of accuracy under practical

situation.
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