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Abstract Recently, the shortage of rural labor in South Korea has intensified due to the aging and
decrease of the population. This is resulting in difficulties in finding workers and has added to the
difficulty in producing crops. Therefore, to solve the labor shortage problem of onion growers, a stem
cutter for harvesting onions was developed and attached to an agricultural tractor in this study. The
number of engine revolutions varies slightly, and the change in power take-off (PTO) increases with the
number of engine revolutions. When fixing the PTO at 540 rpm, the rate of cut stems was 53.1%, the
rate of uncut stems was 43.8%, the rate of extreme cuts was 3.1%, and the loss rate was 0%. At 1,800
rpm, the rate of cut stems was 64.1%, the rate of uncut stems was 31.3%, and the rate of extreme cuts
was 0%. At 2,000 rpm, the rate of cut stems was 64.1%, the rate of uncut stems was 18.8%, the rate of
polar cutting was 17.2%, and the loss rate was 0%. The work time of the onion stem cutter was 0.60
hours per 10a, which would have taken 10 hours to do manually. The cutter saved about 16 times more
effort compared to manual labor. However, there is still a need for research to improve work the
performance according to field conditions.
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Fig. 1. Panoramic view before harvesting onions.
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Fig. 2. Configuration of the onion cutting prototype
attached to a tractor.
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Fig. 3. View of the onion cutting prototype attached
to tractor.

Table 1. Specifications of the onion cutting
prototype attached to tractor

Length(mm) 3,120
Size Width(mm) 2585
(mm)
Height(mm) 1,430
Tractor Power(kW) 30~37
o [P0/
roportionality
Weight (kg) 1,650
Length(mm) 1,615
Size Width(mm) 1,780
(mm)
Height(mm) 1,230
Cutting length(mm) 0~100
Cutting 1
system Cutting blade rect;;geu ar
rectangular
Fan blade type (45°)
Fan(mm) 310
Weight(kg) 340
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Fig. 5. Photograph of the onion stem cutter attached
to tractor.
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Fig. 7. Views of onion stem lifting up device.
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Table 2. Comparisons of the onion cultivation form

by region
Planting Ridge Furrow | Row |Planting
Region row width width |spacing| spacing
(row) (mm) (mm) (mm) | (mm)
Hapcheon 8 1,200 600 140 140
Mungyeong 9 1,300 300 140 150
Changnyeong| 6~8 |1,000~1,200| 400 140 150
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Fig. 9. Onion stem cutting effect according to
engine speed (PTO 540 rpm)
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