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Study on Automation of Integrated Seedling Production System
—Planting Device—
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ABSTRACT

An automatic drum seeder was developed to improve the seeding operation. It consisted of a conve-
yor to transfer seedling trays, a seed-hopper to supply seeds, a drum to drop seeds on the tray, and
an air blower to remove extra seeds. A photo sensor was used to detect the transfer of seedling trays,
and its signal was fed into microcomputer which operated a stepping motor driving the drum. The seeds
were adhered to the surface of drum by vacuum pressure, and were dropped into tray cells by compres-
sed air. An air connection unit was devised to alternate between vacuum pressure and compressed air.
A control program for the system, written in C language, could operate the drum at the given number
of revolutions and revolutions per minute.

The results showed that the air connection unit could operate well and the seeds were dropped satis-
factorily into tray cells. In case of cabbage and perilla seeds, which are regular and spherical shape,
the missing rate was low and the single seeding rate was more than 97%. Low missing rate and high
mutiple seeding rate were observed in lettuce seeds which have narrow ends with light weight. The
missing rate of pepper seed was very high because of heavy weight and irregular shape. To improve
the performance of the seeder, adjustment of vacuum pressure based upon shape and weight of the
seeds, careful selection of the material of drum, maintenance of consistent air blower pressure, and rep-
lacement of stepping motor to DC motor are recommended.
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Table 1. Physical properties of the seeds

Seed
. Dimension  |Maximum |Minimum | Average
(Variety)
Diameter(mm) 2.18 137 176
Chinese | Weight(mg) 345
Cabbage | Bulk Density -
(Sambok) | (g/m) '
Diameter(mm) 2.60 110 159
Perilla Weight(mg) 3.10
Bulk Density
\ 147
@)
Length(mm) 459 282 363
Width(mm) 172 1.00 1.26
Lettuce
Thickness(mm) 0.67 0.32 047
(Hwahong)
Weight(mg) 1.02
Bulk Density/
, 047
(gm)
Diameter(mm) 415 2.65 338
Peper Thickness(mm) 135 0.58 0.88
(Dabok) | Weight(mg) 6.52
Bulk Density
) 083
(g/m)
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Fig. 1 Dimension of automatic drum seeder
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Table 2. Seeding rate of chinese cabbage

Conveyor | Missing Single | Multiple
Speed(cm/s)| Seed(%) | Seed(%) | Seed(%)

i 153 1.0 879 111
Without
) 3.06 00 871 129
Air Blower
459 14 877 109
) 153 08 9.9 23
With
) 3.06 20 94.7 33
Air Blower
459 14 970 16

Table 3. Seeding rate of perilla

Conveyor | Missing Single Multiple
Speed(cm/s)| Seed(%) | Seed(%) | Seed(%)

153 0.0 921 79
Without
306 0.2 916 84
Air Blower

459 02 9238 70
) 153 0.2 984 14
Vith 3.06 0.0 977 2.3

Air Blower - . i -
459 06 975 20
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Astn dAINA FAE F Aol oS 22
£2 AL F UL Rez AGEHAG
= ¥9749 FAol 1.0mm, ¥UYLE

BEL AROY 18 RF RS 128 o, 3
7ol 10mm 2o} FdE Oy HF&o] 43
A Z748Eth A3 0.7mmelAE FUAYE
Zrbeld Ang L #asln 4y 3E4x 5
7Asht FA¢ ol 51.49mmHg ©)3dule 2
&L A gle vtdel] 4y yFEaLe tda

L IHUTHE 5). |
E A7 g8 AFFPZ A2
Aggteol ¢ 570mmHgelu, AAZE =
ALY W FATFHAAe FAGE L 2317
mmHg7} FUigen, FAYHE =171 A8
X =l 47l AF AF M T HUAE
B 3to] F919H8 2 50.24mmHg= =3 33 vy
A3 3yt Fol T g o] &3 ARPAA FUY

Table 4. Seeding rate of lettuceTable

Vacuum Pressure

(mmHg) | 441 | 603 | 7.36 | 883 | 1103
Hole

Diameter(mm)

Missing Seed(%) [100( 75100 {00 { 00

0.6 | Single Seed(%) 62.5|50.0 [ 525 [ 45.0 | 35.0

Multiple Seed(%) |27.5[425 | 475550 | 650
Missing Seed(%) | 50 | 00 | 00 | 0.0 | 0.0
0.7 | Single Seed(%) 57515751425{175} 150
Multiple Seed(%) | 375|425 575 (825|850
Missing Seed(%) | 0.0 [ 0.0 | 0.0 { 0.0 | 0.0
0.8 | Single Seed(%) 5751175]200 [ 150. 150
) Multiple Seed(%) |425 | 825 | 80.0 {850 | 85.0

Table 5. Seeding rate of pepper

Vacuum Pressure

(mmHg) | 294 | 5.88 { 8.83 {14.71120.4251.49
Hole

Diameter(mm)
Missing Seed(%)  100.0{100.0{35.0 (100§ 25 | 0.0
0.7 | Single Seed(%) 0.0 | 0.0 |575175.0 (750 {525
Multiple Seed(%) | 00 | 0.0 | 75 [15.0{225 475
Missing Seed(%) 251100) 2510000
10 | Single Seed(%) 85.0 | 7251525 [40.0 | 100
Multiple Seed(%) 1251175450 [60.0 900
Missing Seed(%) 00100100
15 | Single Seed(%) 4501200125
Multiple Seed(%) 1550 | 80.0 | 875
Missing Seed(%) 0.0
20 1 Single Seed(%) 125
Multiple Seed(%)  |875
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o] 4 5149mmHg ©]/3Y o} Aulkgo] g3l
2o o] ol FAYH oz FUASEA F
7] B2 %o FAFAA AL st ok 3t 50.
24mmHg7} Fdl FA4EolBz 37 B2
E AFANA ¥ AP N F94E S
Z7H% 2%, A9EL 20%3AER YEIGS
o, GHIFEEE 56 =2 Vet et
A, 239 ALE FAAHE U& IA 9
AL L Y 01, TV B2 E FFA
| g9y 4E28L ¢ Y F & Aoz B
ligbel=

4. 32 U 99

AFHE o] &3t I HA] AYI 2T
SFEANLHE AEs7] st FREH/UT. &
B8 HFAA e 717, Aoy, AR FA
Aotk 717E-E Dol FX|, FAF, =4,
=Y FUFHoR FAE FUT U A
T A F1 A BEdAY FATHYE
ARG £ JEE AEF7E 928 F= 371
& JERA, =HE FEAIe 2HE =Y
(stepping motor), =& 9] FATYF 214
F38 218 AAsI= F7] L 2%l(air blo-
wenE 723tk AR E SR &
A AR5 FAJ}EE Q) AojRe AAY
VEE o} 2HY ZHE FE3lcH 2o
A5 E e vlolAZHFH, vlo] A2 HFH
&AM, 2HE RHE 928 F= 458
B9 0] 2(1/0 interface) 2 TSN LW, F-713
o8 FAY R L uEe A8 =@dRo A
A¥E FAFHZ(vacuum pump)®t F71HE7) (air
compresson® TAAHRAC Aojzzagde A
Mo AEE wolSolm JAE HAF9) &5
2ol FEE FUAESE C IdAE A4
=3

FAe] 718183 548 A A8 &
A} Aol F 5, £ 5& 2339, 2
a7t =g F2E =Y 2o AAFAgH
< Z3%Ah E719 Y5 EAE Hsld =
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< 27} 5rpm, 10rpm, 15rpme 2 FE3}4
37 BE290lE FHAAEL "9 FAANINA
@S W 2z Eato] Rty AFEELS S
Jalgon AF ARE aofshd ohg-3 2o}

L EAE et e & UA=S =N
9 AFE FASAY A gE5F7)
928 7 de 37IY 42X A =8
A FFFAAN FoE FFo2 WY
AEE BAFA

2. 227 =39 FA+P F35E A
T FAYgE L FA FAN FMEFE
FHERen, & 2 HAFA9EHe 4
% 44mmHg, €70 50mmHg, #WF 52

mmHg, 2% 12.2mmHg& YElstth

3. B8} B9t 2ol ¥Fo) 7H FAE
Ao go] dtony, Oy AFALL 97%
ooz Jehde 5% BF B
o FAh

4. 3% 9} o] BA iYL o] sh=vhet
ZAEe 29ge voktoy, =3y FAT
goll 3~4% o] 4 €T A7t Bl &
A3tgct g, =8 FUA7HY AF S
A 3L, F7] 225019 S FIH
722N FAdTPel gt 49 A
FE HU g Foof gt}

5. 59} o] A Feje] T 4
27d g &) Agtgo] v Ut 28
2 =y §F 4799 IAAE S0,
FU7EH 24 HEHHE =Y F A
5E 9% =9-& Adstoof §id

6. BE719] AJATE FIAFI sy
Z21e] dejo FA) AHY = FAT
el 279 FA 4E & 2} 3V B
2%oj9 MM L ~2HPEEE DC REHZ
nP}slejor F RO 2 WIHY =49
AELE A7) 5& AL # UARE S
2gHe 2EHdEs 58 o] &dte A

ol uig A & Ao g ALHT

tlo

o
=
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