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Abstract Garlic is an important crop, accounting for 1.1 trillion won out of 3.7 trillion won for the total
production of seasoned vegetables in Korea. On the other hand, the cultivation area and production
volume are decreasing continuously due to the shortage of an agricultural labor force, aging, and
insufficient mechanization. In particular, the mechanization of garlic sowing is barely performed,
resulting in large amounts of labor. Therefore, it is necessary to study the mechanization of planting
garlic. Therefore, in this study, to determine the optimal working conditions for mechanical sowing of
garlic, an experiment was conducted to compare the yield according to the sowing angle and depth of
garlic during sowing. After sowing using a seeding machine set under optimal conditions, the
conventional work and yield were compared. The results showed that it is most appropriate to sow garlic
with a sowing angle of 45° or 90° and a depth of 2 cm to 4 cm, and there is no difference in the yield

between sowing with a sowing machine and conventional work.
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1. M2 Kang et al.(2018)2 vle& ¥4 H4 0= 19 1}
A7 AFE HAasH T 5 9E vk BY] MEE
T2 SEuEte] Rujdf4 F AN F 30 %ol ol vt viE HiFle a7EE FEste Ze Al
S AT Y= F8 FulH4oltt (Korean Rural & JPsttt I 23 vsg 37| E2 AHS & 7
Economic Institute, 2019). SHA|qF ths9] AufHdL  F2F 37|19 P viE HHS FEoto] o5& A3t

200095k 44,941 haollA 20199% 27,689 ha& F
40 % Aot o, ABARF 35 20009 474,338 &
oA 20199%= 387,671 E2& 9F 20 %
Statistical information Service, 2019)3}tH1,2].
olfg Y FW s T4 9 I3 fE
o] =l vk A34AH]7E 658 HY/10 aZ F=of vl 5
v} HE 2 o} g St =9 vhsol thigt 7+ AR
o] 7] mjZoltt. vhs& 4| FollA gH|7E 46
%E T2 HE&Z AA517] digo] =guE 44 5
AE= 71A71&0] EQ3ItHChoi et al. 2009)[3]. -2+
ko] vk AEidAlE SAEH-ER2EH| (M BAE, T
A, 75 9 IR -TE-2XxuT (R g, &
&, A D) -5 A2 AP QU Jy 4
<+ 2 B, A, g E 5 dR2ITo] 7| A3}k o
, R ZG2 o] &5t UrHLee et
al., 1997)l4]. 1 § o4L2 52o] 7H Wol F9]
HE Aoz Qo 133 4 gRF 07 ofERo]
F7¥staL 7] wiEol nReuEr]o) S ol
31 & 4 tiKang et al., 2018)[5]. sFA|9t tl=-2 1}
F4Le} 1F Zold wEt A Zol7} A¥st] wie
of oE7] 7 Al o]t HEEE wtdd 237} Sl
A AFENANE v mE 2o I AFE]
ZgHEnt glom 1 A3 WEE2 oifie} Zrh

Park et al.(2002)2 ul=9] W57} ZHof| Folar
Wolrt YR Q&R A9A He Y vhs T57] AN
o] Bedt A 4 AES AAseH, HiE
A2 9 M-S AR Aottt A 23t A
ST AAEo] 80°Y W 19 HIFEC] 96.7 %E 7HF
Eoon, APFEH Aol 7HEL 4 mmY o &
FE 92.2 %2 7P =54th F7HH o= QlH o] AP}
IS 93 AARA ] ALY APoSd A= 2
7h Bstar 37171 27) wiEe] 92t 352 AsiA
EdE 723y 037)E 7idsiorsttial B astlrH6].

Kim et al.(2004)2 327 F23 ks o571 i
o dagt AARIAE s, vk o AAl A
A& A s BE A AL APsioit. vhs S
9] Bt F7|= 3x3%x4 cm(LxWxH)olH FA= 4 g,
HA 0F Zole 3 cmP BISITH7.
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2.1 ZAXE

A AMEE TRe2 HE FFOE sTlOA F2
ARESEIL Qe & 7]E 18 mmeolste] &, 15 mmolst
Q1 & 37] vk ZH2F 300 WE ddeE AdS A5t
Ak 19 A7 & 7SR FA5k= Ao v
A7) Aol fEoh7] HiEel ES 71E0& S5
ot vhe9] E42 vis AEVE AMESl AdEE F 37
of mRsat & 3719] vkaFAF 30 7HH S AHES Fig. 1
oM} 22 20 R Sttt 4 A1} Table 19
Aot Zo] & F71oA Hi Zo] 26.8 mm, & 12.2
mm, %°] 16.0 mm, 4 2.7 g0 & YePgon 5 3
710X H4t 4ol 30.2 mm, = 16.6 mm, =°] 17.8
mm, F4 5.0 g & etk
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Table 1. Garlic specifications by size

Size | Length(mm) | Width(mm) | Height(mm) | Weight(g)
small 26.8 12.2 16.0 2.7
Medium 30.2 16.6 17.8 5.0

| Length |
—_—

1yBiaH

Fig. 1. Standard of garlic size measurement
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Fig. 2. (a) State of sowing performance test

Fig. 2. (b) Condition after sowing
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Hzaow ddHEs 242 24T & ddS IS

o 9SS T S AR, vhs w5719 b
F3A)= Kang et al.(2018)014 19 #iFE°l &1, 2
F8o] 7P w2 2319 £ 22 mm, o] 6.5 mm?|
HZE ARSI, AAEE 0.16 m/s2E A¥E X9
SIRHB]. #2210 aE 7I% 39 SA5IH. 3t
A9 259 9S 3 AHle Fig 29 2
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39 ks A9 oF 4R S 9 S35
2730 A7t =AE st s wEE v
ST 3 v F A7) £2E BA6lth =
T A= IR AW ot ol 915 ot
= W 0°, 11 W2 WolRrt A ekl UE
7t 91§ ol 180°, 18l 11 Ato] ZR]l 45°, 90°
Z 479 g o g Qlgo R nEsie AdS
APttt £ vz F 27] £33+ 3.5 cm °|
o}, 3.5~4.0 cm, 4.0~4.5 cm, 4.5~5.5 cm, 5.5 cm
olFo g & A 7iE ERSIUCH, 10 a8 <
Fo = 38k S5t

222 I}E ZO|H H2 H|WAe

39 vk A mF ZoHE ¥ U AR
o Zol7} EAE Felsh] s FH vhso] 48
P} 8 niso] F 37] EEE B0t deE
TOE g or wFolo] AYE APsiitt 15 2
0]& 2cm, 4cm, 6cm, 8cm F 4TAR FESIALE 5
g vhso 7] ExE 0E 4w S v
AT FYsHA ERSIGch

oot

23 77 U Q12 WE 31 HD MY

0F 7t 9 Zol9] HHRAS 7S F VANS
o] A-gsto] AES HASIITE. A AR EF
2 vl SEs At sdFERolA A
woto] Fufjol] B Qs 724 9 1124] vismks:
7lolch, HHTE & H]d-E EOWA mpEols WA
2 AZEQth & 7|&2L Kang et al.(2018)9] &tol
AZ ARREQlOH, Y A TF7]9 a7 3A
StAA FEE Adola, ik ko) 2 At
A 07 kg FAE 2| TEole A0 R AIZE
qirt. EHE R vsmg7)9] A9 of ] Table
29} k. 714 o 3 71E T FhT v aste] 3
Zoll gt BARAE AAsa, 2 247 §93t
o] Sl=A HlwsHHrt
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Table 2. Specifications of garlic planter

Table 4. Results of statistical analysis between
sowing angle and yield

Type 7-row 11-row
Size x1i855625 x2i451625 Angle G?gﬁ;?;g Mean | ST.D N POF
DxwxE) x1327 x1327 -
e o~ 8 0 A 1390.7 132.3 3
Width\)ieflgFurrow(mm) 1,100 1,500 & A 14988 | <03 ’ 0.7627
90° A 1377.0 139.6 3
180° A 1342.5 101.1 3
2.4 %ﬁl%&}' tglé‘l *Mean with the same letter are not significantly different
7 275 Aole] folde Slely] gisto] EARA
= 48 £EEFIR SAS(Ver9.3) & B & Table 5. Percentage of garlic bulb size according to
A S QYA ol 8ISk 95 % Al s
oA B4 AAstYoH, P-value #rol 0.05XETH & - —
A9, 9olxo] 9ty moialolch. Angle | 3.5 cm | 35740 4’2;14'5 43750 150 e
0° 7.1 17.4 38.6 27.1 9.7
45° 5.2 11.8 41.9 30.6 10.5
3. g & o | 43 | 146 | 386 | 363 | 63
180° 8.9 18.6 36 30 6.6
3.1 OIS ZHd H|pAIs 2A
g 4% vkl $8F Aik= thE Table 3J11 3.2 IEE Z/0|E HImAIS 24
Z o1 EaXe) A} =0
2k G55 A ] 14385 103 5k 2ol vReo] 432 TR TR Table 6914

180°m& Al 1342.5 kg/10 a= 7F& RQkA|RH
Table 40142} o] EAEA ZAF} P-value Fol
0.76272 0.05Xtt 37] g&of §9AJo| gl&= A=z

al,

ettt 2 nhso] 1 ZhEo] T 48 Aol ¢l
£ Aow wuEth A% i SueEnt opje

48t 4] 9] ZA7h ABAS AR Hetd S8k
nhgo] 7o) A71% EAste] JEAC] B 4055
cm 3719] vhs H&E 2AFBIGTH Table 5). 1 A3
Zed HA 43 F 40~5.5 cme] BlEL 0°% 1
65.7 %, 45°Q W 72.5 %, 90°¥ W 74.9 %, 180°4
w66 %2 T 2wt 4509 90°Q o A1 S Ao
2 Rt

Table 3. Yield by sowing angle

Angle 0° 45° 90° 180°
1541.3 1511.1 1325.8 1381.3

Yield (kg/10 a) | 1337.7 1277.9 1311.8 1345.3
1293.0 1527.5 1493.5 1300.9

Mean (kg/10 a) | 1390.7 1438.8 1377.0 1342.5
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o} 2t} 2 cmZ 3HE Al 1305.2 kg/10 a2 YERGO
M, 4 cm IS Al 13806 kg/10 a, 6 cm TS A]
1094.5 kg/10 a, 8 cm= W& A] 808.2 kg/10 a= 1
EPStTh Table 700419} Zo] SAEA A% P-value gk
°] 0.3997& 0.05Ett 7] & fo4do] gle AL
2 Uesith & vks9] 35 oo wet £87F9] Ajo]
= Sl A= duddt 849 vks 19 718 &%
slo] H]l8S ZARE Zil= Table 87 Zth 4.0~5.5
cm9] H&2 2 cm¥ o 70.5 %. 4 cm®@ W 73.7 %,
6 cm¥ W 62.2 %, 8 cm¥ W 54.7 %Z 2 cm®} 4
cmZt 7MY 2 2108 YEhTh

Table 6. Yield by sowing depth

Depth 2 cm 4 cm 6 cm 8 cm
1477.0 | 12750 | 12260 | 1143.1

Yield (kg/10 ) | 11963 | 1297.7 | 7825 1404.3
12423 | 15692 | 12750 | 808.2

Mean (kg/10 a) | 1305.2 | 1380.6 | 10945 | 11185
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Table 7. Results of statistical analysis between
sowing depth and yield

Depth | DU | yean | STD N PrF
Grouping
2 cm A 1305.2 150.5 3
4 cm A 1380.6 163.7 3
0.3997
6 cm A 1094.5 271.3 3
8 cm A 1118.5 298.8 3

*Mean with the same letter are not significantly different

Table 8. Percentage of garlic bulb size according to

depth
Depth | (3.5 cm 3.5~4.0 | 4.0~4.5 | 4.5~5.0 5.0 emd
cm cm cm
2cm 9.8 9.8 25.8 44.7 9.8
4em 8.9 9.8 27.4 46.3 7.6
6cm 13.6 22.9 29.1 33.1 1.4
8cm 13.6 24.4 26.9 27.8 7.4

AA ol B F9 tiF-Ee] ks mEr]E oF
45°% ). To] weh Ay 0kE 71E AL A
g At A& oR AYPHT Qlrk. shAt B AT
A3} vhso] BEEE dEA] AY 2 0°d o S8k
o] &A UEhtA] 93 ZEhe Aglo] 4:8tego] b
2517 Uehgth 1% 0°~ 45°% o ukso] 37171 4
E4o] &9l7] W] 7|29] 15750 mEAEd o
3 27149 Alo] WRSHA| e ACE wotdrh ®
3 0% Zlo|w SElal 2 AThe QAN AEAo] &
& uhsg 585 YL oF 2~4 cm AER 15}
£ Zo] Agsirta gk

33 714 ¥ 21y MtF =i Hlw A

oE 2450, 1 0] 4 emE i 359 HFz
ZA0E HAe F o] 724 ¥ 11X24] vz mE7]
HEAIA BF-S AT 1 & ZH2ho] L3t <l
Putgo] RS vlwsttt. 72| =882 Table
9ol A} ZHo] o18 mE 1082.7 kg/10 a, 724 o7
905.2 kg/10 a, 1124 m&7] 1114.4 kg/10 a= Vet
wth BAEA A P-valuegto] 0.0018& 0.05%th
Zo} folido] Sl ZoE yehdth 1Y mEat 112
4] 357 oAt Qs A oR Yehgtow, 724 1t
7] AME Alolls T2 F 7R Wol| vlel Sgfgko] |

oA FoR ettt vl el ZAEE AeA
1124 B57] Bao] S8 Ace woE,

=

Table 9. Comparison of garlic yield between
practice work and mechanical use

Duncan
Type Grouping Mean S.T.D N Pr)F
Practice | 10827 | 675 3
work
Hrow- A 11144 | 200 3 0.0018
type
Trow-
B 905.2 19.1 3
type

*Mean with the same letter are not significantly different

3.4 DREIEE7|9 ZHY 24

EdE RAg vsmg7|E ol8sto] mE-E SilE
o IZEuRFo] HIsiA o HLo] HAAdo] U=A £
A3t Avk= thS Table 103} Zo] 912 uhgof H]3)A
A ohEnEr)E AR AlolE 92.8 %9 HIES 4
A 4= Sl AoE Usheth ddEl= @A 122,379
A/9Q, o7 88,272 A/D(209 4/487] B, B4
A, 57 7 7HE A9 B 7HEQI 96,891 YoE
AWISFATHE]. A=HE EHE AEEE FH 78R
1,327 92021 2%, = A5 SAF www.opinet.co.kn)Z
AR EFE ] 1714 41,000,0009, E
Ay 229 1124 vhs 35719 7F42 6,900,00 9
o= AAsiGct. A=t vis % 5719 Bt Al Wy
Q1 37.39 a(BAA, vhs B4s71e AENHCE A
A Al £QE7| | = EHE R 57 7S 1 9 E

Table 10. Economic analysis of Garlic Planter

Customary Garlic Planter
Practice Tractor 11 row
Price(won) 41,000,000 | 6,900,000
Durable Years 3 5
(year)
Usage Time
(hour/year) 300 120
Hourly Expenses 105.325 96,891
(won/hour)
Operational
Performance 24.0 0.7
(hour/10 a)
Expense Required c
(won/10 2) 2,527,800 184,295
Index (%) 100 7.2
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