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Abstract: Garlic is classified as one of the three essential seasoning vegetables in Korea. In 2023, it was reported
that the area under garlic cultivation was 24,700 ha, and the production stood at 318,220 tons. Garlic harvesting
mechanization currently stands at 43.8%, and garlic is still collected manually after digging out using diggers, so
the process is labor intensive. To reduce garlic production costs and enhance competitiveness, it is necessary to
develop a high-performance gathering type harvester in place of the digging type harvester. Therefore, in this study,
a gathering-type garlic harvester that can dig and collect simultaneously was designed and manufactured, and the
harvest performance by factor was analyzed through a harvest performance test. As a result of the performance
test, it was analyzed to perform optimally at a driving speed of 0.1lm/s and a transfer speed of 85rpm. Work

performance was calculated using the results obtained from the factor performance test.
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Fig. 1 A photo of garlic harvesting machine with
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Fig. 2 2D model of garlic harvesting machine with
major components.
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Fig. 3 A photos of physical properties (a) and
typical damage patterns (b).
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Table 1 Specification of agricultural tractor used
in performance test of garlic harvesting

machine.
Item Specification
« Width  FEight (nm) 4,020 x 2,270 x
€ 2,790
Weight (kg) 4000
Rated power of engine
67@2200
(kW@rpm) @
Traveling speed (km/hr) 0.14~29.42
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Table 2 Investigation of garlic’s cultivation type in

performance test (Variety of garlic
Allium sativum L.).
Row Hill Ridge | Width of | Width of
spacing spacing height ridge furrow
(mm) (mm) (mm) (mm) (mm)
200 120 80 1000 450
Width of| Length | Buried Stem Stem
garlic of garlic | Length | diameter | length
(mm) (mm) (mm) (mm) (mm)
63.39+2.28 | 42.82+3.99 | 35.78+6.33 | 11.394+2.66 | 27.57+091
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Table 3 Results of performance evaluation of
garlic harvesting machine according to
conveyor speed&working speed.

Conveyor | Working | Uncollected | Harvest ratio (%)
speed speed crop ratio .| Foreign
(rpm) (m/s) (%) Garlic matter

0.07 6.98° 99.8 0.20°

75 0.09 1.30° 99.1 0.90°
0.11 1.96° 98.88 | 1.12°

0.07 1.63° 100.0 | 0.00°

85 0.09 2.54° 99.1 0.90°
0.11 2.25° 98.52 | 1.48°

0.07 0.98° 9822 | 1.78

95 0.09 1.24° 96.8 3.20°
0.11 2.93° 92.05 | 7.95°

Pr>F 0.0003 - 0.0055

*Duncan’s multi range test, Mean in a row with
different letters are significantly different (p<0.05).

Table 4 Results of performance evaluation of
garlic harvesting machine according to
conveyor speed&working speed.

Conveyor | Working Damage ratio (%)
speed speed
(rpm) (m/s) Normal | Scratches | Bruise
0.07 90.0° 2.22 7.78
75 0.09 | 92.22% 1.11 6.67
0.11 88.89° 0.00 11.11
0.07 87.78" 1.11 11.11
85 0.09 90.0° 1.11 8.89
0.11 97.78° 0.00 222
0.07 88.89° 222 8.89
95 0.09 94444 1.11 4.44
0.11 95.56% 1.11 3.33
P>F 0.0013 - -

*Duncan’s multi range test, Mean in a row with
different letters are significantly different (p<0.05).

Table 5 Working capacity of a garlic harvesting

machine.
\Zgzi]gg Ttlf::;zg time of period of :;Zggzlilg}%
bulk b bulk b:
(m/s) (s) © ag “(m) % | (W10a)
0.11 40.32 87.98 60.8 1.9
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