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A Study on the Development of the Seeder for Soybean and Corn

D. E. Kim H. H. Kim

J. G. Kim

G. |, Lee S K, Kim Y, S, Chang

Soybean (Glycine max Merr.) and corn (Zea mays L.) transplanting has increased because soybean and corn crops
cultivated by the direct seeding method were often damaged by wild birds. The purpose of this study is to develop a seeder
to sow soybean (Glycine max Merr.) and corn (Zea mays L.) in a plug tray. In order to find out design factors for a
metering device of the seeder, metering characteristics on metering hole size and roller speed were experimentally

investigated.

Soybean (cv. ‘Daewon’) and corn (cv. ‘Mibaekchal’) were used as a materials for testing the seeder in this experiment.
The metering hole size of roller suitable for Daewonkong and Mibaekchal was determined. Daewonkong was suitable for
hole diameter of 10 mm and hole depth of 5.5 mm, and Mibaekcal was suitable for hole diameter of 9 mm and hole depth
of 5.5 mm. At a brush length of 4 mm, one grain seeding rates of Daewonkong and Mibaekchal was 99% and 93%
respectively. By inducing Mibaekchal to the hole by swing, one grain seeding rate of that increased from 91.9% to 97.7%.
When roller speed is 4 m per minut, seeding efficiency of prototype was 110 sheets per hour.

Keywords : Seeder, Metering roller, Soybean, Corn, Plug tray
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Fig. 1 Shape and size of soybean and corn.
Table 1 Dimensions of the test seeds (Unit : mm)
) Length(L) Width(W) Thickness(T)
Seed variety - - -
Max. | Min. Ave. S.D. Max. | Min. Ave. S.D. Max. | Min. Ave. S.D.
Soybean Daewon 9.2 7.4 8.3 0.5 8.1 7.3 7.7 0.2 7.3 6.3 6.8 0.3
Cormn Mibaekchal 10.2 7.9 9.0 0.7 8.6 6.1 7.7 0.7 6.9 44 5.4 0.6
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(a) A view of seed metering device

(b) A view of metering roller
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(c) Metering roller and enlarged view of a hole
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Fig. 2 Views of seed metering device.

Table 2 Metering hole size of the roller (Unit : mm)
Type | Type | Type | Type | Type
ftem 1 | 2 | 3 | 4|5
Diameter(Di) 8 9 10 10 13
Depth(H) 6 55 55 7 7.5
Outer Diameter of bore(Do) | 11 12 12 13 15
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Fig. 3 Views of the prototype seeder.



Table 3 Specification of prototype

J. of Biosystems Eng. Vol. 35, No. 5.

Item Specification
Size(LxWxH, mm) 1570%460x1080
Roller size(<d %L, mm) 80x257

Metering device
Motor power

Single geared type 25 W, 1/60

o ) Type Cam
Digging device -
Power Single geared type 60 W, 1/30
Controller PLC(LG, Master-K10S)

Controller Sensor for tray sensing Photo sensor(BF3RX),
Sensor for roller sensing Proximity sensor(PS15-5DN)
Belt size(LXxWxH, mm) 1570%290%60
Conveyor

Power

Single geared type 120 W, 1/90
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Fig. 5 Layout of metering device attached swing bar.

Table 4 Specification of oscillation device

Item Specification

Single AC geared type 25 W
(1700 rpm), 1/60

Motor for the roller

) Motor DC geared type 2 W(90 rpm)
Swing bar
Stroke 12.8 mm
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Table 6 Seeding rate on the various brush lengths

Seed Brush length Metering rate(%)
(mm) One grain | Two grains| Missing

4 99.0 0.5 0.5

Daewon 7 96.6 2.1 13
10 94.0 5.0 1.0

4 93.0 47 23

Mibaekchal 7 84.6 11.7 3.7
10 86.2 8.6 5.2
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Table 7 Seeding rate on the vibration of soybean and corn

Fig. 6 Metering rate on the various hole size(Wh-h-Wt). Seeding rate(%)
Seed
One grain |Two grains| Missing
Table 5 Metering rate on the various hole sizes and roller speeds Oscillation 99.6 0.2 0.2
Daewon
Seed Diameter | Depth |Metering rate by roller speed (%) Non-oscillation 99.4 0.4 0.2
ee
(mm) | (mm) 2.5 m/min| 4 m/min |5.5 m/min ‘ Oscillation 97.7 0.7 1.6
Mibaekchal —
9 5.5 100.8 97.5 97.8 Non-oscillation 91.9 0.5 7.6
Daewon 10 5.5 99.7 100 96.8
10 7 101.5 101.5 101.1 2. AAN| ESE
Mibackchal 9 5.5 107.5 108.3 105.5
DT 0 T ss |05 | 1103 | 111s 3 8 B o7k 4 mmoil E¥ A55% 4 m/min
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Table 8 Seeding performance of prototype

Seed Working efficiency Seeding rate(%)
(Sheet/hr) One grain | Two grains | Missing
Daewon 10 99.0 0.5 0.5
Mibaekchal 93.0 4.6 24
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