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A large scale seeding system was stable in terms of techniques but a convenient seeding system of small size was
unsettled. This study was performed to develop a semi-automatic seeder for small and medium sized scale farm. To
investigate optimum needle diameter and vacuum pressure was used vacuum suction needle seeder. Although the needle
diameter according to the kinds of seed was different, the needle diameter for salvia and lettuce seed was suitable for 0.34
mm needle nozzle and 0.4 mm taper nozzle. The prototype consisted a seeding frame attached with needle nozzle, seed
hopper, vibrating device, seeding part, vacuum ejector, seed tube etc.. As the result with the experiments, the seeding rate
of the seeder was 92% and more at 0.34 mm diameter needle nozzle and 0.4 mm taper nozzle. Eccentric weight for seed
hopper vibration was suitable that weight is 11 g and eccentric distance is 0.5 mm. Vibration acceleration of upward
direction was 0.363 m/s’.

Working capacity of the seeder was possible 160 trays per hour. It was possible for sowing small seeds but it was required
to make compact and simple model.
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(b) Needle nozzle of a seeder

Fig. 1 A seeder for seeding experiment.
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Table 1 Experimental contents

Item Experimental contents
Test seeds Marigold, Salvia, Lettuce
. 30.24 mm (25G), ©0.34 mm (23G),
Nozzle size ©0.52 mm (21G)
Vacuum pressure (kPa-g) -10, -20, -30, -40, -50, -60

Table 2 Thousand grain weight of the used seeds

Seeds Thousand grain weight (g)
Marigold 3.32

Salvia 3.42

Lettuce 0.92
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Fig. 2 Block diagram of electric actuator control system.
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Fig. 3 Pneumatic diagram of the semi-automatic seeder.
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Table 3 Specifications of balance weight for seed hopper vibration

J. of Biosystems Eng. Vol. 36, No. 6.
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(b) Needle nozzle

(c) Vacuum part

Fig. 5 Views of the semi-automatic seeder.

Eccentricity (mm) 1.5
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Weight (g) 8
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Table 4 Specifications of the semi-automatic seeder

Item Specification
Size (LxWxH, mm) 635x760x1160
Needle frame size 110x215%15

(LxWxH, mm)

Seeding part

Vibration motor

DC 2W, 5,000 rpm

Vibration method

Eccentric weight

Vacuum ejector

Discharge 20 m*/min, -90 kPa

Vacuum part

Solenoid valve 3Way
. Size (LxWxH, mm) 110x215x%15
Seed guide part -
Tube inlet diameter (mm) 5
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Table S Experimental contents

Item Experimental contents

Salvia, Cockscomb, Petunia, Marigold,

T
est seeds Lettuce, Chinese cabbage

Injection needle nozzle ¥0.34 mm (23G),

Nozzle type and size Taper nozzle ¥0.4 mm

Vacuum pressure

0.8, -1.2, -1.6, -2.0, -2.4, -2.8
(kPa-g)

Table 6 Thousand grain weight of the used seeds

. . . Chi
Seeds Salvia | Cockscomb | Petunia |Marigold | Lettuce nese
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Thousand
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Fig. 8 Seeding rates of marigold and salvia on the vacuum pressure at 0.34 mm diameter nozzle.
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Table 7 Seeding rates of test seeds by nozzle diameter, nozzle type and vacuum pressure

Kind Nozzle Vacuum pressure Seeding rate (%)
inds
Type Diameter (mm) (kPa-g) 1 seed 2 seeds and more Total
0.24 -50 64.3 12.7 77.0
) Needle 0.34 -50 39.0 53.7 92.7
Marigold
0.52 -40 29.3 62.7 92.0
Taper 0.4 -30 48.0 45.7 93.7
0.24 -50 73.0 0 73.0
Needle 0.34 -30 93.7 3.7 97.4
Salvia
0.52 -30 70.3 27.7 98.0
Taper 0.4 -30 59.7 373 97.0
0.24 -50 82.0 10.7 92.7
Needle 0.34 -40 82.3 11.3 93.3
Lettuce
0.52 -30 61.8 31.0 92.8
Taper 0.4 -40 78.8 13.5 923

Table 8 Vibration propertys on the shape of balance weight

Vibration acceleration (m/sz)
o 0
Item N R o °
1 | &2 INESNNCY NN
17 20 20
X-direction 0.069 0.09 0.099
(Long direction) (87.89 Hz) (87.89 Hz) (87.89 Hz) (87.89 Hz)
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(Width direction) (87.89 Hz) (87.89 Hz) (87.89 Hz) (87.89 Hz)
Z-direction 0.847 0.507 0.363
(Upward direction) (85.45 Hz) (85.45 Hz) (87.89 Hz) (87.89 Hz)
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Fig. 9 Seeding rates of test seeds on the vacuum pressure at 0.34 mm diameter nozzle.
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Table 9 Seeding rates of test seeds by nozzle diameter, nozzle type and vacuum pressure

Kind Nozzle Vacuum pressure Seeding rate (%)
inds
Type Diameter (mm) (kPa-g) 1 seed 2 seeds and more Total
) Needle 0.34 2.4 93.7 1.0 94.7
Salvia
Taper 0.4 -1.0 96.9 23 99.2
Needle 0.34 -1.2 92.8 5.3 98.1
Cockscomb
Taper 0.4 -1.0 73.3 26.0 99.3
) Needle 0.34 -1.2 96.8 24 99.2
Petunia
Taper 0.4 -1.0 97.2 2.6 99.8
) Needle 0.34 24 38.0 55.3 93.3
Marigold
Taper 0.4 24 373 57.7 95.0
Needle 0.34 2.4 77.8 15.7 93.5
Lettuce
Taper 0.4 -1.2 62.8 33.1 95.9
. Needle 0.34 24 91.8 5.5 97.3
Chinese cabbage
Taper 0.4 -1.2 85.3 134 98.7
Table 10 Performance of the semi-automatic seeder
Working time (SCC/IO trays) Working capacity
Seeding Tray supply and discharge Total (Trays/hr)
52 173 225 160
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