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Abstract: Garlic is one of the major seasoned vegetables in Korea along with peppers and onions. Although it is a
major cash crop, the aging population of farmers and rising labor and production costs are cited as the reasons for
the decreasing production. Accordingly, it is necessary to introduce and spread garlic cultivation mechanization
technology to reduce the input labor demand. In this study, conducted a field demonstration in Jeollanam-do using
garlic harvesting machinery. In addition, it was intended to improve the mechanization rate of garlic harvesting by
deriving factors that can apply to garlic harvesting machines in Jeollanam-do and investigating regional adaptability.
As a result of the analysis, it was found that the harvesting performance of the garlic harvester and garlic collector
in Jeollanam-do met the agricultural machine test standards. In addition, as a result of calculating the input effect
of the mechanized work system compared to the conventional garlic harvesting work system, it was found that

there was a labor-saving effect of 96.02%.

Il MY P,,. : Damaged garlic ratio by garlic collector, %
E,,. : Damaged garlic by garlic collector, ea
P,; : Digging ratio, % E,;. : Total number of collected garlic, ea
E, : Total number of garlic, ea T : Working capacity, h/10a
E,,; : Number of garlic that could not excavated, ea v : Working speed/ m/s
P. : Root soil separation ratio, % t : Turning times, s
E, : Total number of garlic, ea b : Effective working width, m
E,, : Uncollected garlic, ea ¢ : Total required time for changing bulk bag, h/10a
P, : Foreign matter mixing ratio, %

W, : Weight of foreign matter collected, kg
W, : Weight of entire collection, kg

s e 1%, Ot § SeuE 78 AL F
stolm 23 & AMiEA2 247H ha® IF
* Corresponding aythf)r: sikkk95@korea.kr . . 2717 haoll o]o] T HAZ Z YuH AL A&
1 Upland Mechanization Team, National Institute of Agricultural N o _
Sciences, Rural Development Administration, Jeonju 54875, Korea UTEY 10T v A AR ok 7 kg°ﬂ A BE
Copyright © 2023, KSFC o 242 Jez 9om A4 A6 = Jxg n}
This is an Open-Access article distributed under the terms of the - _ B
Creative Commons Attribution Non-Commercial License(http:/ = %‘%‘ H]%‘O] 90% 1419’]% Z]‘X] 3]’1 9}1‘15‘

creativecommons.org/licenses/by-nc/3.0) which permits unrestricted 5 - 0] O
non-commercial use, distribution, and reproduction in any medium, ‘/}E}‘;\LD} ) 2021]{3 7 ]“7\5 U]’E A g /1\_].' TTC‘)—]I’C 300%‘%
provided the original work is properly cited.

cajole-He= 2023 12 107



b 3 71AE 714

2608 O BF F8 PR 1F 12074,
&3t 1815k tiv] aelo = i/\}ﬂ‘}iﬁtur, Ayt
22 20199 388 H EOM 20223
ek 309, 7]—/\01_0:11;]_34)
g Ao EE Bt QT ﬁé@‘r Azdu

new, FE F4
Hog Z7te Zog AYHI JtY = F
A7 2018 23157 oA 202218 2,166 ™
2 43 vhol] oF 6% A3, 654 ol 1

_I

vl G Tol w3l

AT= 49.8%5 AL o] FAHE A4k
3 =58 ggo] ofEe Aottt o] F9
%58 A7 98 ntEs A 7AE e B9
g gito] & g3t

s Aujabg-e FFER]-vE- 0 ) Eo A el e
E71AS-58 2 Al 2 2R A7
FETh 20221 715 viE AW} 7)AISE2 61.8%=
H A2l 99.8% thy] HlFe otk 53] 448
2] JIASES 438%E ALE E= EUEHE
F FENE olgsld =3 F dgoz By
5 "Hojuin st e 4B E =4
g SRR 7ASE aFEHI
s 72y 714 7l AT FEFl o
A A S A ARE T AEYGE EA
oo ¥A g u} =

wl

A Se e 239 B § A
A, 51e dBAOR FUSE 1Y nhs )
& /lussion, 99 23 £ ol 9l <

o
t
52
© T
;
;g
oL,
s
o ®
i)
lle
Lo
il
A
o

A AzAY ol *gﬁkﬂfﬂ T = ERY dx 7
o] st webA FFH & A A
Fo g FHskeE A2 mhe FRIE AEet
= 5%94«1 A5 JAHMES S rhes 271
Autste] B & AA, E718TE & —?X&P
3 g2 H st o), wise] w3
Aafok 2 % FAE F Ao o
s goll A-gst7] ofel&
F *3011 uje} B % AA7E o
to v FERH B
UAFAITHY, A g-3}of| =
ot A =l A 7H‘%}6P ﬂ}
2020 71 =W vk F XHﬂH”d?%4
25372 ha = 6,266 ha, 24.6%% 8% 5 7} &
AEA S At e A AYS FAHSE B
wol o]FoiA L Jout, A olo] F WA= &

l

TN
T:E.
._‘l_.E

T O
2o u* 2

OI-F O_|_.

(

r
é
ol

kA
£
b rlr
oo
_i[m rN'

H Av)
ol

°
Lol o o
N oxl
0 s F—.~

i flo R

Mo M oox £ o
o T oo

ﬁlﬁ‘r 7€

108

Journal of Drive and Control 2023. 12

A Hgq A

o

FTo AL A= A AE (5,326 ha, 21%)°l
/Hh“) ) 28 A}slo|t),

A B AFdME Bg 9 7] dd,
H ) 9 318 FEE olgste A A
oA A AFS 3% v A XY9] ks

% 748 7 8" AddT Zddet 2

k1 _IR tlo ) _IR (]

B s A A2eIne) ok S8 A
4e4e skl vhs £HAY A%ES A
shuzt shelnk

A P & 7o)
sl Aehds Tolw =g el IN H7b
)

4 do

Z4 (50 m x 20 m, ©]3}, Field A)olA &% 4
BatATh. Al ¥Ae Fig. 13} o] F5 un
2k AT T SRS AgATolA
AT AT HEWH JHdEE 2A =7}
X4 (0]3}, Field B)oll ZHE 2=AL Ao} vlwahy
t}. Field A 2 Field B4 S84 @4 230 A
28 ZANZTZS UAF njsol A Exow HNAY
stgom, A% B4 oks 93] Fig 29k o] £7]
|

(

O

ugmwy
?E m

Width of ridge Width of furrow

Fig. 1 Measuring point of cultivation conditions.

Fig. 2 Measuring physical properties of garlic.



SAT AR ALF A & w5

22 oks % 7|A st J|s EH A Al EY A vl 8 B4 fls) EYE

A 2 7A3 vk £ ZYAAE Fig 33 2 BA2EC ZEJOS ojgste] EA EFW (Fig
th Qges FYPEE AY vk F£F A[QAAY 4 7 EY SFE BEXHES ARG
3 ke 23 B A § 271 "e] o] 7o
A PO o 5H ZQle] o] Foix7] Wil s 24 obs FEIA
ZE7F At & ATl A&7 JIAISE AdAAE 241 EMEE ots =3 27
b 23 A A E7) AR)E olgsto ve & =7] Ad g 985ud AA F BYsE EYH
7€ A o+ °1§£ ol AujAel MEd 2 & 23 T EE YU A 71T (Fig 52 o
FEES AARY O F e 23 2 SRR &S dE8% & A E Hsl 23d $5el 1
< 25 TR g5 rkee AW AE AN v s8e AAslen, v 7 &84S -%V\ﬁ‘rﬁ”“i
= —’Fﬂﬂ% ojgsta] =djol FdstAY FHE ¢ B 22 FE ZYATI] A 1F AEe] 3
F715 o] R3le] FFHEE BW FG7ix dBoE A EYE 0|3 olF WAUES HLd FH
TS Pl A F81719] AYL Table 1914 31 & 4= 9tk

Stem cutting Digging work Collect

5
20
'
335

Fig. 3 Conventional  and mechanized

harvesting system.
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Fig. 5 Digging type garlic harvester (MH1300D).

Table 1 Specification of garlic harvester.

Item Specification
LengthxWidthxHeight (mm) 2,200x1,548x1,080
Working type Rubber roller rotation
Power source Tractor PTO
Weight (kg) 661
Working width (mm) 1,300
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Fig. 6 Collecting type garlic harvester (DR-1300GHT).

Table 2 Specification of garlic collector.

Specification

3,500%1,500x1,650

Item

LengthxWidthxHeight (mm)

Working type Rubber roller rotation

Power source Tractor PTO

Weight (kg) 925

Working width (mm)

S Table 394 &1 &
2+ %A Table 49} 2th

Table 3 Specifications of agricultural tractor used
in field test.

Item Field A Field B

Length x Width x

Height 3900 1,.900x 2,780 |4020x220x2 790
(mm)
Weight (kg) 3,065 4,000
Rated power of engine 54.4@2,500pm|  67@2200

(kW@rpm)
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Table 4 Working conditions by garlic harvesting

machinery.
Working condition
Region Item Trac.tor Tractor PTO
engine (rpm)
(rpm)
) Garlic harvester
Field A - 2,000
Garlic collector 540
Field B | Garlic collector 1,150
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Table 5 Investigation of garlic’s cultivation condition

Row Plant Width of | Width of
Region spacing spacing ridge furrow
(cm) (cm) (cm) (cm)
Field A | 13.83 14.42 98.58 31.00
Field B | 11.10 17.90 109.50 50.40

Table 6 Physical properties of garlic. (Variety of

garlic : Daeseo)
Depth of Length of Buried
Region garlic garlic Length
(mm) (mm) (mm)
Field A 32.28 53.86 67.10
Field B 69.57 42.55 52.58
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Table 7 Working capacity of a garlic harvester.

Working Digging Damage Root-soil
i . removal
speed ratio ratio ratio
(m/s) (%) (%) %)
0.18 100.0 0.48 94.52
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Table 8 Working capacity of a garlic collector.

Working Collec.ted Damage Foreign
. garlic . matter
Region speed . ratio .
(m's) ratio %) ratio
(%) (%)
Field A 0.13 96.30 0.38 3.06
Field B 0.11 - 2.20 4.40
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Table 9 Working capacity of garlic harvesting

machinery.
Replace | Replace
Working | Turning | ment ment | Working
Item speed | time | time of |period of| capacity
(m/s) (s) |bulk bag|bulk bag| (h/10a)
©) (m)
Garlic |18 | 2766 | - - 1.48
harvester
Garlic |13 | 4032 | 8798 | 608 | 1.5
collector

Table 10 Effect of introduction of garlic harvesting

machinery.
Practice Mechanization
Harvest . _
working Work1.ng Workl.ng
process capacity Item capacity Item
(h/10a) (h/10a)
Harvest 1.48 Garlic
harvester
78.6 Labor ol
Collect 1.65 arlic
collector
Total 78.6 - 3.13 -
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