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Fig. 1. Electric soil loosener. A. loosening soil device; B. moving wheels assembly.
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Fig. 2. The track of the moving wheels is  Fig. 3. The loosening blades can be
adjustable and the loosening blades adjusted left and right.
can be adjusted up and down.
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Fig. 4. The operation of the electric soil loosener.
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Table 1. Effects of loosening soil by the electric soil loosener and the manual labor.

HRESHE%)
4L (mm) Weight percentage(%)
Mesh size (mm) HEERR T AT
Electric soil loosener Manual labor
5 10.6 32.4
3.35 33 10.6
2.36 8.2 13.8
1.18 18.5 26.8
0.43 44.1 16.1
<0.43 15.4 0.2
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Fig. 5. The medium partical size accumulation distribution curves.
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A. Loosening soil by the electric soil loosener. ~ B. Loosening soil by the manual labor.
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Fig. 6. Effects of loosening soil by the electric soil loosener and the manual labor.
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Development of an Electric Soil Loosener for
Elevated-trough Culture systems '

Yu-Heng Wu 2

Abstract

The study developed an electric soil loosener for elevated-trough culture systems,
which could replace the labor to loosen soil in high efficiency. Using the electric soil
loosener could not only reduce the labor demand in greenhouse crop production, also
increase the aeration and drainage of soil, which is beneficial to the crop growth. The
electric soil loosener uses a brushless direct current motor. The battery power is transferred
through the transmission shaft to the blades for loosening soil. The track of the machine and
the loosening depth can be adjusted so that it could be applied to different width of trough.
The loosening efficiency of the electric soil loosener is 450 m” per hour, which is 12 times
higher than that by manual operations. Moreover, the fineness and flatness of the medium
after machine loosening is better than that of by manual loosening. The electric soil
loosener is light weight, easy to move, no emissions when operating, and suitable for
greenhouse operations. Besides loosening soil, the machine can be used to mix organic

fertilizers for trough systems.

Keywords: electric soil loosener, trough culture, medium cultivation, labor- saving
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