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2 % Q4 Ul AuiHAE 201649 14,700 haoll Ed= 8 T&E F sfuo|th SHA|YE k5d HE, A4
F7h ARl 2 5O AR o] siasty] gt AoAu] WAl F7F Aot & AFoME 4t 1E7]
NS flsl i FAE 19 4 A w5ol7] 3t 2594 MiSAXE AA5ta, A 8%l OE v 4
Sttt HiEEE Y] AALRICEE QA A9 A7]o] #A EE2Y & A7 6 mm, 7 mm, 8 mm E & o] 3
mm, 4 mm, 5 mm, 6 mm& HEEE ATt & AF 2 Holo] E WIS FAT 24 & JF 7
mm, Z°] 5 mmolA 18 HEEL 77 %, 28 ol HIEES 0 %, 25&2 23 %= 19 #Sds0] 7P Ekou,

A7} wElo] Aol o} olo] that Aol Wad Aow BAHST F4 Meow gt AFLS Fo|n
£ S Mo R Fo AHOR 159 30°, 45°% AL F9lon, Bo sidd FTolARE AA4E &
VM o MEEHS AR AME WS BEHSS BAT 23} steol e 30° AR g5
S W 1Y HEEL 903 %, 28 ol MEES 43 %, BFEL 5.3 % WEASol M 4 et A4S

Fol WiFEE TR A% FAY mEe 2o 2FES EY & e Aes wddnh

N2

Abstract Ginseng is one of the major field crops in Korea with cultivation area of 14,700 ha in 2016.
However, ginseng production is facing a problem of labor shortage and increased production cost.
Therefore, the use of direct-seeding cultivation is increasing to solve these problems. In this study, a
hole-roller-type seed-metering device was designed for precisely sowing one grain at a time, and the
metering performance was analyzed according to design factors. As a result, when the hole diameter was
7 mm and the depth was 5 mm, the metering ratio was 77%, and the multiple metering ratio was 0%.
However, improvement of the metering roller was required because of the missed-planting ratio caused
by seed damage. To reduce the missed-planting ratio, the hole was given a slope of 15°, 30°, or 45°,
and a metering roller was manufactured with two shapes, where the slope started from the bottom and
middle of the hole. When the hole had an angle of 30° from the bottom, the metering performance was
the best with a metering ratio of 90.3% and missed-planting ratio of 5.3%. Therefore, it is concluded that

the missed-planting ratio can be reduced when the metering roller has a slope to reduce seed damage.
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A 1ZEARE = AR s4rt 7Hsste] Fut
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Fig. 1. Size dimensions of ginseng Seed.
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Table 1. Dimension size of ginseng seed.

Size(mm)
Major axis Minor axis | Thickness
Ave. 5.29 4.37 3.32
S.D.
(Standard Deviation) +0.39 +0.37 +0.33

2.2 HIBEX|

4 A7) viEAA = FF7104 7P HEA R
o|8El= &4 A E AHoloith Fig. 29 &
o] &4 HiFAA7} 3|H6HA =H FAE L] &
70 K AL MiFERY For Sol9 HiFEE
Zojtt. ZEF4 H#F 3= 671y go] ueleH,
Poly Lactic Acid 245 AH&sto] 27 60 mm, = 20
mm&E 3DZYEE o]-&ste] A& ekt
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Seed bucket

S

Metering roller

Fig. 2. Schematic diagram of holed-roller type
metering device of ginseng seeder.
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Fig. 3. Type of metering roller.
(a) Round type (b) Flat type
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Fig. 4. Dimensions of hole of metering roller.
(a) Top view (b) Side view

Table 2. Design factors of hole of metering roller.

Type Diameter(mm) Depth(mm)
Flat 6,7 8 3, 4,56
Round 6,7, 8 3, 4,5 6
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Table 3. Dimension size of ginseng seed used in

experiment.
Size(mm)
Major axis Minor axis Thickness
Ave. 5.39 3.89 2.94
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Fig. 5. Experiment device used in experiment.
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M, My, M
Metering ratio(%) = TX 100 6))
t

otal
Where, M, denotes number of times one seed
metered, M, denotes number of times more than
two seeds metered, A, denotes number of times
seeds not metered and 4, denotes number of

total metered times.

SAS 9.4(SAS Institute Inc., U.S.A)= ARE &4
Hog Ad, BASE 4 Qs tfofst $uS AlFshe
SAAY AZEojo|t}23]. £ A9 HoJEH+& SAS
9.4% o]8sto] Fo4E 5 %olA FHARIXAA(LSD)
< AASFIT

2.4 Nz

241 st Bt U mf HIEMS

HiE-Ee19] SHol HEgl eele] A9 9 AL 1
d HiSE, 29 ol WiEE ¢ AFE0) BF IS 1|
A= Ao YERHTHA.0001). &2 Zol9] A% 2
ol HiFE = BT WIXWHX.0.0001), 19 HIEE
I AFgole TS MAA Fe FoER UEut
(P=0.0889, P=0.0728).

i)

Table 4. Results of Metering ratio according to
diameter and depth of hole at flat type
metering roller.

2 7P} A Ueh A3elA] g2 A0E wdHth &
©] 7ol 7 mm, 8 mm, Z°]7} 5 mm, 6 mm ¥ T
1 HIEEL 69.3~77.3%2 7F =4 Ueidch 37
7 mm, o] 5 mmQl % 29 o4 viF-E°] 0%=Z 7t
7 2A Uergon, 233 o7k Z7F 8 mm, 6 mm
Ql A AFE0| 1.7%=Z 7FF A RAEA

242 2I2E EIY o M HiZES

HIZED 9 SHo| 97 o] W3le HRE BY &
219] 49 29 A4 4 o] BF 19 HEE, 2¢ ol
HiZE 9 2380 dFE vA &= FAoE E4HAHY
(.0001).

9 273 9 Zlo]d] uE wiF/d52 Table 59 2
ot 29 A%l 6 mm?l B AFE&2 66.3~100 %=
B3 el v R &9] 7ol o FA7} 7

Aol WSt AF7 sttt 19 WS ES
7 7 mm oldol®, Zlo|7k 5 mm old wf 70 %
oo R EAEIT &9 o7t 6 mm 1 F% 2¥
ol4} #lZEo] Z7o] 7 mm, 8 mm ¥ W 2z 16 %,
40 %2 A YErT

Table 5. Results of Metering ratio according to
diameter and depth of hole at round type
metering roller.

e o

Factors Metering ratio(%) Factors Metering ratio(%)

diameter depth more than | missing diameter depth more than | missing
(mm) (mm) one two plant (mm) (mm) one two plant
3 34.38"b? 0.0Cb 65.7Aa 3 17.78"c” 0.0Cb 82.3Aa

6 4 44.7Ba 0.0Cb 55.3Ab p 4 31.0Bb 0.0Cb 69.0Ab
5 2.7Bab 0.0Cb 97.3Aab 5 33.7Ba 0.0Cb 66.3Ab

6 0.0Bab 0.0Ca 100.0Ab 6 0.0Bb 0.0Ca 100.0Ab

3 40.7Ab 0.7Bb 58.7Ba 3 23.3Ac 2.7Bb 74.0Ba

4 53.0Aa 2.7Bb 44.3Bb 4 58.0Ab 5.7Bb 36.3Bb

7 5 77.0Aab 0.0Bb 23.0Bab 7 5 72.7Aa 0.3Bb 27.0Bb
6 69.3Aab 22.7Ba 8.0Bb 6 78.0Ab 16.0Ba 6.0Bb

3 36.7Ab 5.3Ab 58.0Ba 3 31.3Ac 7.7Ab 61.0Ba

g 4 76.0Aa 3.3Ab 20.7Bb 3 4 48.3Ab 2.0Ab 49.7Bb
5 77.3Aab 13.0Ab 9.7Bab 5 79.0Aa 7.7Ab 13.3Bb

6 71.3Aab 27.0Aa 1.7Bb 6 58.3Ab 40.0Aa 1.7Bb

D Among 3 different diameters of hole, means with the same
capital letters were not significantly different by the Least
Significant Difference(LSD).

2 Among 4 different depths of hole, means with the same small
letters were not significantly different by the Least Significant
Difference(LSD).

Y Among 3 different diameters of hole, means with the same
capital letters were not significantly different by the Least
Significant Difference(LSD).

2 Among 4 different depths of hole, means with the same small
letters were not significantly different by the Least Significant
Difference(LSD).
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Fig. 6. Schematic diagram of hole of improved
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metering roller.
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Table 6. Design factors of hole of improved metering

roller.
Diameter(mm) Depth(mm) Type Angle(®)
; 5 bottom 15, 30, 45
middle 15, 30, 45
3.2 A
AR A AAZE AT SUsHA 3RHEC R
13k 2 100814 MiBEE E49] S8 2RI, ¥

FES 19 WISE, 21 o WIS E, 25 37 Be=

Lol ARSI
EAEAL SAS 9.4(SAS Institute Inc., U.S.A)E
ol-gsto] RO 5 %04 HAFARFAFALSD)E A

Ashie.

3.3 AlgZnt

MAdste] Azt wiEEHE o83t WS eAIA
= AR B3 Table 73 2ot BAREA 23 &9
HE T SOIARE AR R 7RSS 2717 el 29
off HIFEAT IFE vA= A= EAHIG
(P=0.0045). slol Mg 7h5et 49 28 ol HiSE
= 4.3~5.7 %= FHRE 7S 492 29 ol uiF
BRI 4.3~9.3 % WA Uehd staiE 75t ¢
2% o HIFTES €2 7 9dS Aos T A
7FE Ao 49 19 HiEE, 29 ol HiSES 25E
o & L2 A= A= YEgTH(A.0001). 7Hs
27} 30091 7% 2714 BRjlelA B 19 uiEE]

Table 7. Results of Metering ratio according to type
and angle of hole at improved metering

roller.
Factors Metering ratio(%)

type angle one more than | missing
©) two plant

15 60.7Ab 5.7Ba 33.7Aa

bottom 30 90.3Aa 4.3Bb 5.3Ab
45 68.0Ab 4.3Bb 28.3Aa

15 77.7Ab 9.3Aa 13.0Aa

middle 30 85.3Aa 6.0Ab 8.7Ab
45 68.0Ab 4.3Ab 27.7Aa

Y Among 2 different types of hole, means with the same capital
letters were not significantly different by the Least Significant
Difference(LSD).

2 Among 3 different angles of hole, means with the same small
letters were not significantly different by the Least Significant
Difference(LSD).
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