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Abstract

During the past few years, some investigations have been conducted at agricultural research centers
and universities regarding the design or selection of suitable planters for sowing small seeds.
Examination of different vacuum planters in Iran showed that.the problem is the seed metering
mechanism. Therefore, the main objective of the present research was the improvement of the
existing vacuum-precision planters. A pneumatic seed knockout device was fabricated for these
planters to improve them for sowing of the small seeds such as rapeseed. The new pneumatic seed
knockout system was mounted for testing on the seed metering system of the vacuum-precision
planter made by Behkesht (Agrifarm) company. The objective of this test was the determination of
pneumatic seed knockout effect on planter performance. Independent variables were: rotationa
velocity of seed plate at three levels (40, 68 and 99 rpm) and air velocity of the pneumatic seed
knockout device at three levels (0, 7-8 and 15-16 nV/s). Dependent or measured variables included:
three types of seed damages, cell filling percentage, and seed viability. Result of the analysis of
variance indicated that metering plate velocity had a significant effect on percent cell filling.
Increasing the rotationa velocity, results in a significant decrease in percent cell filling. Air velocity
had a significant effect on mechanical damage in the form of seed splitting and breakages as well as
in the form of seed coat scratching and moving and on the sum of these values. All types of
mechanical damage decreased, as air velocity increased. None of the independent variables had a
significant effect on seed viability.The interaction of rotational velocity and air velacity was hot
significant. Test results indicated that not only the pneumatic seed knockout device decreased seed
damage, but due to clearing the seed metering plate cells clogged by brocken seeds and plant debris,
it increased the cell filling percentage and improved overal performance of the seed metering
systems.
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