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Teble 1. Seeding efficiency of portdble vacuum seeder for hydroponics cultivation.

e ' F % - N A B & & s
fiy $t fL &8
Crop Internal diameter Vacuum force Seeding efficiency
of nozzle
TR T % WA (77
No. of one No. of two Missing
seed per cell seeds Per cell plant
(mm) (mmHg) (%) (%) (%)
N =S 0.72 30 90.0 4,2 5.8

Pai-tsai

HOERN KSR BIETE  IBREREIOXEE 20X BEE2.50% c EHEH6HE  BHK
2.5X 2. 5% ° _
Note: The dimension of sponge for hydroponics cultivation is length 30X width 20
X height 2.5 cm with 96 plugs. The dimension of each plug is length 2.5X
width 2.5 em.
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Table 2. Seeding efficiency of semi-automatic vacuum seeder.

e ' F % B Z%N B & %k
B 8+ fL &
Crop Internal diameter Vacuum force Seeding efficiency .
of nozzles
BrE—H T E N iR A
No. of one No. of two Missing
seed per cell seeds per cell plant
(rom) (mmHg) (%) (%) (%)
hE R 0.72 25 93.0 4.2 2.8

Pai-tsai

B EARVKBHERRETE  BRRRAEIOXHE0XEE2 5057 BRET 96T BHHE2.5X
X 2,505 °
Note: The dimension of sponge for hydroponics cultivation is length 30X width 20X height
2.5 em with 96 plugs. The dimesion of plug is length 2,5Xwidth 2.5 cm.
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Table 3. Comparison of seeding efficiency between seeding by semi-automatic vacuum

seeder and by hand.
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T | E % WO 7L @ KLUy B & T B B OB

Item Crop Internal diameter Vacuum Seeding efficiency Index
of nozzle force sec/sponge

R E /NE R 0.72mm 25mmHg 15% /8 F #g iR 16.0

Seeding by Pai-tsai

vacuum seeder

ANLEE NN = - — - 2600 /13 Fr g tR 100.0

Seeding by Pai-tsai

hand
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Fig 1. The solid structure of automatic seeding and seedling raising

machine for hydropoic culture.

o R B | KR R |
No. Description No. Description
1 | REKEIRRZ BE 9 | e
Blowand and suction tube Machine body
2 | fETRE 10 | #Ema{i & Rl
Seed suction plan Horizontal carrier cylinder
3 | L IREL 1| e
Cross carrier cylinder Sponge
4 | REERIR 12 | IRERMARER
Oppose open plan Bottom of suction plan
5 | IRBIEAREAL 13 | iRAR A0 3%
Oppse open tube Spring of suction plan
6 | MEBRAE 14 | EF8ETRBRIL
Sponge plate Seed plan up and down for cylinder
7 | ShIRE 15 | EFRHEEmEAR
Outside tube Seed plate of body
8 |TETR 16 | &SR LETAR R
Seed plate Up and down move for cylinder
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Fig 2. The structure and connection between oppose open and seed nozzles.
L8R | 58 B | 5% | & L]
No. Description No. Description
1 | fEFRk#t 5 | MBIAMEWN
Seed nozzles Y] Type of oppse open for cut port
2 | EFkiE 6 | BtR
Seed suction plan Sponge
3| EFORR St Z IR 7| MAERBEE
Internal diameter of seed nozzle M Type of oppose open for tube
4 | THREXRIK 8 | MATRASE
Oppose open plan M Type of oppose open
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Photograph 1. The machine construction of Photograph 2. The machine operating of
automatic vacuum seeder for automatic vacuum seeder for
hydroponics cultivation. hydroponics cultivation.
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Table 4. The efficiency of automatic vacuum seeder for hydroponics cultivation.

' F o B & ® g
5 i)
BV oo RERS
Crop Intarnal diameter Vacuum Seed efficiency
of nozzles force
BRER TN SN BREN 77
Standard for No. of No. of Missing
No. of two one seed seeds per plant
seeds per cell per cell cell
(mm) (mmHg) (%) (%) (%) (%)
N == 0.72 36 90.5 2.5 3.6 3.4
Pai-tsai
I EANKBER SR EERE ) BRRREIOXEE0XEEI AT BHEME6H1E > B
#2.5% 2. 5005 o
Note: The dimension of seedling for sponge in hydroponics cultivation is length 30X width

20X heighr 3.5 cm with 96 pbugs and the dimension of plug is length 2.5Xwidth 2.5

cm.
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Table 5. Comparison between seeding by vacuum seeder in hydroponics cultivation

and by hand.
mOF % ® W .

(3 2IE Y W oa 7L f® =N % = B B

Item Crop Internal diameter Vacuum Seeding Index

of nozzles force efficiency
(tom) (mmHg ) sec/piece

BELkBR N = 0.72 36 8 /55 T 1A% 30.0
BEGRER Pai-tsai .
Automatic vacuum
seeder
FH AR AN =S 0.72 25 1680 /B g% 15.0
HEEEER Pai-tsai
Semi-automatic
vacuum seeder
F R AR AN = =S 0.72 30 238 /B Frigs 10.4
BEERER Pai-tsai
Por-table vacuum
seeder
AT # & N = - - — 24080 /55 I #% 100.0
Seeding by hand | Pai-tsai
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Development of a Vacuum Seeder for
Hydroponic Culture of Vegetable

Chun-ming Yu Chin-fa Chang

Summary

A portable vacuum seeder for hydroponic culture of vegetable was developed in the station to meet
the need of small farm. By using 0.72 mm in diameter of vacuum needles and adjusting vacuum pres-
sure to 30mm Hg. 90% of needles would pick up exact one seed while 4.2% would pick up more than
one seed and the missing seed was only 5.8%. In order to fit different size of seeds and to prevent
from plugging, the vacuum needles were deviced to be changeable and the vacuum pressure was also
adjustable. Seeding a piece of sponge by this seeder would take 23 seconds. It was about 10 times
faster than that by man power which would take 240 seconds.

In order to increase the seeding efficiency of the vacuum seeder. a stand type semi-automatic vacu-
um seeder was developed. The results of the seeding tests showed that by using 0.72mm in diameter of
needles and adjusting vacuum pressure to 25-30mm Hg, seeding a piece of sponge by this seeder would
take only 15 seconds and the missing seed was only 2.8%. It was about 15 times faster than that by
man power which would take 240 seconds.

In order to follow the policy of agriculture automation, an automatic vacuum seeder was developed
by the station with the cooperation of Taiwan University. vacuum needles of the seeder were deviced to
be able to pick up 2 seeds in each operation. The results of seeding tests showed that by using 0.72mm
in diameter of needles and adjusing vacuum pressure to 25mm Hg, 90.5% of needles would pick up
exact 2 seeds. 2.5% of needles would pick up only one seed. 3.6% of needles would pick up more than
2 seeds and the missing seed was only 3.4%. Seeding a piece of sponge by this automatic seeder would
take only 8 seconds which was 30 times faster than that by man power.



