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Abstract The mechanization rates of the entire garlic cultivation process and sowing work are 61.8% and
14.8%, respectively, the lowest among work processes. Garlic sowing is done mainly using a spacing drill
type of a garlic seeder, but the mechanization rate is low because of the high miss-planted rate and the
reverse sowing rate of this garlic seeder. In this study, a line type of garlic seeder was developed to
increase the mechanization rate of garlic sowing, and field performance tests and field verification tests
were performed. The line-sowing type of garlic seeder was manufactured as a tractor-attached type
capable of sowing, ridging, spraying herbicides, and covering with plastic simultaneously. In the field
demonstration test, the seedling establishment rate of the garlic planter was 97.4-135.3%, and the
reverse sowing rate was 3.0%, showing that the seeding performance was improved significantly
compared to the conventional spacing drill type of garlic planter. The initial growth of the garlic was
good in the plastic-coated treatment group, but as the harvest time was reached, it became similar to
the treatment group not covered with plastic. The cost of the seeding-type garlic seeder was 1,723,349

won/ha, which was a 37% savings compared to the conventional spacing drill type of garlic seeder.

Keywords : Field Demonstration Experiment, Garlic Planter, Miss-planted Rate, Planted Ratio, Seedling
Establishment
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Fig. 1. Shapes of a line-sowing type garlic planter.
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Table 1. Specification of garlic planter

Length x Width x Height 155% 200X 67
(cm)

Row 8

Interrow spacing (cm) 13
Planting distance (cm) 7~13
Ridge width (cm) 120
Seeding depth (cm) 1~7
Weight (kg) 532

2.2 O} HIE A

ks 353 wiEH X5l UE uiE dEHE I
517 98 thAlmRs(Daeseo), B4HH=(Hongsan), &
Ers(Namdo)& ©l8ste] HiE AP A6l
ARof| AMSSE vhs Al s ZRY7|E 0|85t
Adstglon, nks B35 34 vnE 98 w9 =
o]& &7%(Length), AH| Ty} Tyl Ato]o] Q= A
2 & @FMinor axis), UH THO Z& A7 (Major
axis) 02 A7gsto] Zk B919] Zolet BA(Weight)E
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Table 2. Characteristics of garlic shape

Length (mm) Mir(lzlrmz;xis Maéglrmz)txis W?‘:)ght
Daeseo | 30.93+2.91 | 15.66+2.23 | 18.1742.22 | 4.44£0.92
Hongsan | 23.04+2.19 | 13.92+2.83 | 17.3%£2.16 |3.01£0.72
Namdo | 24.67+£1.93 | 16.16£2.32 | 19.12£2.39 | 4.08+0.96

HiEZ 3-p= ACHES] J-LE 2ASo], ks
15719 APG&E 0.2, 0.3, 0.4 m/s= ZAFetAS o
9] 3A-4=91 204, 375, 621 rpmOE AHA5IH . ojuf
S| Ao w2 AFE(Miss-planted rate), 18 =5
(Single planted ratio), 2% T5E(Double planted
ratio), 3HoJA; I<5E(Rate of planted over three)
< A AFE, 19 1SE, 28 TEE, 390l
& BFEZ ol Eq. (1), 2), (3), (D} Zol ALt
on, £54 Zik= Table 3049 ZTH13].
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Where,
number of garlic intended to be plant (ea), £,

The number of garlic single planted (ea), £, The

600

number of garlic double planted (ea), #, The
number of garlic planted three or more (ea)

B

(1

Where, P,, Single planted ratio (%), £; The

P

ST

X 100 @)

number of garlic intended to be plant (ea), £,

The number of garlic single planted (ea)

Ed
Py =< 100

i

Where, P, Double planted ratio (%), #; The

©)

number of garlic intended to be plant (ea), £

The number of garlic double planted (ea)

1

B, = )

Where, P,, Rate of planted over three (%), £
The number of garlic intended to be plant (ea),

FE, The number of garlic planted three or more

(ea)
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Table 3. Metering performance by rotation speed

Miss- Single Double | Rate of
planted | planted | planted | planted
RPM . .
rate ratio ratio |over three
(%) (%) (%) (%)
204 0.87 65.99 32.85 0.29
Daeseo 375 2.25 77.63 19.50 0.63
621 5.50 81.13 12.88 0.50
204 0.00 19.50 51.00 29.50
Hongsan 375 0.00 22.54 55.11 22.36
621 0.88 38.00 47.63 13.50
204 0.60 53.63 43.15 2.62
Namdo 375 0.26 69.66 28.39 1.69
621 2.13 73.88 22.75 1.25
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Fig. 2. Shape of garlic according to the sown
direction.
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Table 4. Result of investigation on the growth of garlic based on vinyl and non-woven fabric mulching

Plant height (cm) Leaf length(cm)

Leaf number(ea) Stem diameter(mm)

Date 11/23 03/21 05/17 11/23 03/21

05/17

11/23 03/21 05/17 11/23 03/21 05/17

Field 1

23.3%5.0|44.3£3.2|76.4£7.5(22.144.9|42.0£3.1|37.6+4.6| 5.7£1.2

7.4%0.6 | 6.5+1.0 | 6.7+5.4 |13.4£1.6|12.1£3.6

Field 2 |23.4+5.9|41.1+3.5(|73.748.2|22.1+5.8|39.4+3.2|39.2+6.6 | 5.4+0.7

7.6£0.7 | 6.6£0.9 | 6.8+5.8 |11.84£2.2|10.9%£3.9

Field 3

11.643.6(36.5£3.3|73.4£5.5]10.843.6[30.6+2.847.6£4.0| 3.8+0.9

7.6£0.7 | 9.9+1.2 | 4.240.9 |12.2+£1.8|13.3£2.6

Field 4

11.0£4.1(30.4+3.0(66.9+6.9(10.2+3.9(26.7+2.843.7+£5.9| 3.5+1.2

7.3£0.6 | 9.7+1.4 | 4.0+1.2 |10.4£1.3|13.2£0.8

93.8%, 78.1%, 75%% %7} =842 QIrgo] Hoj
A= Aoz HuEQlom[14], T4 A, BT
&, 258 5ol o dmgo] gEpdich. Aade ¢
AE9] A5 1o W, Y2-E0]100% W7t o]
Ao, & AFoA9 dmEo] 100% oFoE e
= %= 28 ©5d vksel 98 257t BAEAW,
1 o]/g—_g U]—;jo] /dz] 1%_]‘}\“6]- 74_; ﬁd—?_}é]-cﬂt]- O]
o vkz 3k Al AA| 2FE2 A9 gl Zo= wdkst
of Ty AHupAlo] AFg 8%oll Hls] IA MAE Ao
2 Uepgohel. s E=s AT 1914 1,814.3
kg/10 a2 =oH, A+ 2, 3, 4914 242z 1,767.3,
1,209.6, 1,443.0 kg/10 a & FAEch
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71E 5 AR ARA A2 AN vidn R uks 0
AAS 2ot AFeAARE, 2uhd vk BS71E

ol-gsto] AfuEz|et uE-2 SAlol Adske YFe=
ECE
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Table 5. Result of field Demonstration experiment

Seedling establishment (%) Missing Double
planting planted
Field 1 | Field 2 | Field 3 | Field 4 TELE)O f??)o
114.4 | 1353 100.7 97.4 8.6 5.6

3.2 OfF IE7| ZHd Hlu

ZupA vk 1F719] A2 B9 Huby vhs
ut5719] A9 vlwstAr. AdHlE 94 oA o
Zule] gatow AXRRIIoH, fRHls AR 7€
1,187¥ 0= AXFSIGTHIS). AZA dxis 3315 71
o2 AAsieict. £4 d¥k= Table 6049 o] Z1}
4 ths TE71E ARSI W ERY] AT 37%
o] vl &S 24T & %= ACE YEhT:. E7E 10 aF
uhs et o] 1,288 kgollE wl16], AN 3%
ARt Aol A A e o5 A £Y=HE
gt HE 52 1Este] 717 ool REld Ao= #
okl

Table 6. Economic analysis of Garlic Planter

Line sowing type Spacing drill type
Garlic |Herbicide X Herbicide | Garlic
Tractor ) Tractor|Ridger 3
planter |applicator| applicator| planter
Price 69,00
(1.000 Won>69,00016,OOO 8,100 0 19,000, 8,100 |18,000
Durable
years 8 6 6 8 6 6 6
(year)
Usage timel 443 | 50 | 5o | 143 | 50 | s0 | 50
(hour/year)
Hourly
expenses 208,858 |134,649| 223,533 | 134,649 (119,726
(won/hour)
Operational
performance 7.8 0.7 7.70 0.7 7.8
(hour/ha)
Expense
required 1,723,349 2,749,320
(won/ha)
Index(%) 63 100
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