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Fig 1. The operation flow chart of vacuum vegetable seeder line.
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Fig 2. Schematic diagram of vacuum vegetable seeder line.
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Fig 3. Planter of Automatic Vegetable Seeding and Seedling raising machine.
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Fig 4. Rolling Picth and seeds moving direction.
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Fig 5. Principles of sowing drill for vaccum seeder
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Table 1. The Seed characters of vegetables for transplanter.

T m B K x FHE

size

Crop Sharp X Y 72 E Grain weight
X axile Y axile Thickness (mm) (g)

" E 1] i 1.96 2.10 - 3.3

TERBZE B ¥ 1.63 1.70 - 2.5

B W R Z 3.87 4,41 0.88 5.9

# f R BAE 3.15 3.75 1.16 3.4

i RREAEE 5.39 8.27 1.65 38.8

B = E % 0.54 0.73 - -

EABEIRIERTRENKEFRITEBAEN  LTLUEE—RET » RWHET - BEREE
RAAX > RS- HFEBRNGRIHEE - SEANSEE T ZEE  ROMKAKRBTAR » 1k

FIETEHZE RB I A/NER] - XAIOT B S REFRE RS o (IR - R=)

X BFERERAAETEBRE-EFEREREEERETERE
Table 2. The efficiency of automatic vacuum seeder for sowing vegetable.
£ ¥ & ¥k E 2 NKEBH SEHE EBEASE SHEEE IERE
B FL 1R w® A wrE—n ETEWN Bk F
T ® LR S
Internal Vacuum Inner Number of Number of Missing Working
Crop diameter force blowing one seed two seeds plant efficiency
of nozzles pressure per cell per cell
(zm) (mmHg) (kg/cm?) (%) (%) (%) (Box/hr)
H & o8 76 2.5 90.0 5.5 4.5 240
e 0.8 74 2.5 90.3 4.4 5.3 240
H # 0.6 105 2.5 70.7 10.1 18.7 240
# A 0.6 118 2.5 71.6 16.3 16.1 240
[ 1.5 125 3.0 82.4 8.6 9.0 300
i ORREEEROXEI0X H4Ny » B 718 BER4.8XEL.8XEL. 00D

QAEMBEHMRICX 32X F7.54% » BRI o
Note ! @The dimension of seedling for vegetable box is length 60X width 30X height

4em with 72cells.
@The dimension of seedling for water melon length 36X width 32X hight 7.5 cm
with 30cells.
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Table 3. The efficiency of automatic vacaum seeder for sowing vegetable.

F ¥ &+ B 2 AREBH BFEAK BEHE SHEEBE T(ERE

WALE R h o MM EEWR R oK%
EF %5 L S
Internal Vacuum Inner Number of  Number of Missing Working
Crop diameter force blowing one seed two seeds  plant efficiency
of nozzles pressure per cell per cell
(mm) (muHg) (kg/n?) (%) (%) (%)  (Box/hr)
TERB 2R 0.8 95 3 90 4.4 5.6 240

i T2REEME  ROOXRHIOXBEANT » BHEREL.8XH4L.8XE4. 0070 ©
Note ! The dimension of seedling box for vegetable is length 60cm X width 30cm X height
4cm with 72cells.
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The Development and Deeign of Automatic Vacuum Seeder
for Box-raised Vegetable Seeding

Chun-ming Yu, Chin-Fa Chang and Shueh-Kun Chang

Abstract

Vegetables have long been a major agricultural production in Taiwan with their cultivation area es-
timated to be around 224,000 hectares. In the early phase of vegetable production, two types of opera-
tions are currently practiced. Vegetables can be directly seeded in the field or can be seeded in nursery
boxes before seedlings are transplanted. There are several advantages of the latter practice over the
former one, they are:(1) stronger seedling in the field. (2) higher yield, and (3) the harvest day can be
advanced. These advantages have gradually been realized by the vegetable growers in recent years and
this model of vegetable production has been encouraged by the government agencies. In the year of
1988, three demonstration nursery centers have been initiated with the aids from the Department of
Agriculture and Forestry. Large seedling nursery house incorporated with seeding and transplanting ma-
chines have been established in order to demonstrate the production operations and accordingly to pro-
mote the mechanization of vegetable production in Taiwan. This is expected to solve part of the present
problems as labor shortage, high labor charge and to reduce the production cost in vegetable production.

As the demand of vegetable seedlings has greatly increased., large scale seedling production has be-
come an inevitable trend. This also justifies the need of automatic production lines for large amount of
seeded nursery boxes. A Continuous-operation seeder is designed for vegetable nursery operation of large-
scale seedling production. The whole seeding operation comprises several steps from loading nursery box,
filling soil, watering, vacuum seeding, covering soil. to unloading the nursery box. Cabbage seeds have
been used to test the performance of this continuous-operation seeder. The seeding operation of the
vacuum seeder is precise and efficient. Using orifices of 0.80 mm inner diameter and operating at a
vacuum of 76 mmHg with additional air-flow device. more than 90 % of the cells in the nursery box
were precisely seeded with single seed. Two hundred and forty nursery boxes can be seeded in an hour
which is about 36 times faster than that by hand. Besides cabbage seeds. various seeds such as water-
melon, sweet pepper. tomato and tobacco have also been tested successfully with this continuous-
operation seeder.

Since the germination rate of vegetable seeds are usually between 80 to 85%,. seed sterilization

process prior to the vacuum seeding is necessary to ensure higher germination rate. Also. it is recom-
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mended that the seeds must be screened to eliminate defective seeds or unwanted materials for the
vacuum seeder and thereby to enhance the overall precision seeding performance.

It can be anticipated that well-managed and mechanized vegetable nursery centers will become a
future trend to supply vegetable seedlings for vegetable growers in Taiwan. It is suggested that for large-
scale seedling production, a seedling nursery'house about 600 m® in size equipped with continuous oper-
ation seeder and transplanting machines would seem to be an appropriate model for future needs. More

nursery centers are worthwhile to be established therefore to elevate the vegetable production in Taiwan,



