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Table 1. Comparison of vegetable growth and yield production between hand-pull vacuum seeding and
manual seeding

& B HEHE (79.8.9 EEFEE (79.8.22)

7. Growth Production
Process 7 ) X B 3 E % B X E ® ﬁ E 2

Plant height Leaf length Leaf width Plant height Leaf length ILeaf width Production

(cm) (cm) (cm) (cm) (cm) (cm) (kg/ha)

M oM 104 7.7 4.9 33.6 25.0 18.0 25,680
Mechenical
A T 9.8 6.7 4.9 33.2 20.0 16.2 25,270
Manual

& 3 1 EEEEEERIM X B4 Mo 2. /R /EAE . 3IEEHR 1 79.7.200
Remark : 1.35M long and 4.7M wide net house. 2.Variety: Pai-tsaj 3.Date: 79.7.20.
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Table 2 Comparison of time consumption between vacuum seeding
and manual seeding

Unit: hr/ha
. R HE TR & LRy & ¥ | HEIR
Process Sowing time Thining time Total time Save time
B 25.0 0 25.0 377.5
Mechenical
A I 2.5 400.0 402.5
Manual
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Table 3. Plant distance adjust table of two-Row power driven
vegetable vacuum seeder

Unit: cm
o B & W I B R MEEXE
Transmition gear ratio Number of needles
% B W % B & 12X 6% 44X 33X 2K
Drive wheel Driven wheel
14 T 10T 5.0 10.0 15.0 20.0 30.0
13 10 5.5 11.0 16.5 22.0 33.0
13 12 6.5 13.0 19.5 26.0 39.0
12 12 7.0 14.0 21.0 28.0 42.0
12 13 7.5 15.0 22.5 30.0 45.0
.10 13 9.0 18.0 27.0 36.0 54.0
© 10 14 10.0 20.0 30.0 40.0 60.0




(32) ik B S 2 SR 55 72 4R 55 9B

£ BHHMITARRE A ZRERARLER

Table 4. Field test of two-row vegetable vacuum seeder

ok EZERN B & 4w
5 ¥ fit gt FLIR Sowing results (%)
Vegetable Diameter Vacuum

of needles pressure — W | ) 73 73

(m.m.) (mmHg ) Single seed Double seeds Missing seeds

= 0.6 15 95.0 3.4 1.6
Pai-tsaj
BFIAXR 0.6 16 94.7 3.5 1.8
Chinese cabbage
(No head)
4 ] 1.0 18 92.3 4.2 3.5
Radish
S - 1.0 17 90.5 5.7 3.8
Spinach

5 AKITEE15-45em BREE 4-12endg IR MBI RUEE SN EA -

Remark : The row distance and plant distance can be adjusted to meet the needs.
The range between rows is 15 to 45 cm. The range between plants is 4
to 12 cm.
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Table 5. Comparision of vegetable growth and yield production

m H B B R ®H & ® R xXE E B

Treatment Plant height Leaf length Leaf width Plant height Leaf length Leaf Width Production
(cm) (cm) (cm) (cm) (cm) (cm) (kg/ha)

W L 11.9 6.6 2.7 26.5 12.0 6.3 25,330

Mechenical

A T %1.5 6.2 2.7 24.3 12.0 4.8 24,650

Manual
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Table 6. Comparision of labor cost of seeding by manual and vacuum seeder.
(hr/ha)

fE % # X BETHR MEIRF QHIF HEINF EHHEIHL

Type of Sowing Thinning Total Savelr Ratio
operation time time time time
' T (NI 7.2 240 247.2 — 100
Manual
B TEN 11.6 0 11.6 235.6 4.7

Vacuum seeder

3 BRRAER e
Remark : Vegetable: Spinach

£t BHAMTARREREZHEERIEAETRAR

Table 7. Fixed cost of two-row vacuum seeder.

Unit : NT$

%5 X BAEE BEEE FPHKER FRRALNE FEERASH S AHEERA

Type of Purchase Residual Average Cost and Total fixed Fixed cost per
operation cost cost amortization interest cost per year ha

cost per per year

year
WZeHEER 78,000 7,800 7,000 3,650 10,650 1,330
Vacuum
seeder

S B REEEA RS 0%
2 FEAFIR = aa}\ma;%mm X R o

3. EHAREMRE10AE  MAFRUNEHHE -

Remark . 1.Resi&ual cost is 10% of Purchase cost.

2.Cost and interest=(purchase cost + residual cost)/2X interest rate per annum.
3.Assumed operational area per year and duration of machine is 1.5 ha and 8 years
respectively.
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Table 8. Veriable cost of two-row vegetable vacuum seeder.

fE % H RN fFHHX rEHR2BHRA g &t
Type of Field work Various cost per ha (NT§) Total
operation capability : cost

%R I ® m AR
(hr/ha) Repair cost Wage Fuel cost (NT$ )

W HEfER 11.6 390 1,160 40 1,590
Vacuum
seeder

#Fh MAIRAEEEEZHREREETAERARZIABAFLBER

Table 9. Cost of two-row vegetable vacuum seeder in various operational area per year.

Unit: NT§
e H N & M fF ¥ B ®
Type of Operational area per year
operation

lha. 2ha. 3ha. 4ha. 5ha. 6ha. 7ha. 8ha. %ha. 10ha.

W ZeiRfEs 12,240 6,915 5,140 4,253 3,720 3,365 3,112 2,921 2,774 2,655

Vacuum
seeder
e | REEEACHEER
o BEAOEMA= pyTye— + N ERER

Remark : Cost/ha=Fixed cost of vegetable vacuum seeder per year /(Operational area per

year + variable cost per ha).
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Study on Vacuum Seeder for

Vegetable Production Under Structure
Chin-fa Ch;mg and Chun-ming Yu
Summary

In order to save labor cost in growing vegtable, a hand-pulled vegetable vacuum seeder was de-
signed and developed. The traditional way of seeding vegetables is to spread the seeds directly on
fields. Although the manual seeding is easy to operate, but it requires more time to thin plants
after germination. The result of the field experiment shows that seeding with vacuum seeder, could
save about 377.5 hours per hectare.

Another imported type vegetable seeder is equipped with two vacuum seeding sets attached
on a high raised cultivator. It can seed two rows per ridge. The operation procedures of the seeder
are as following:opening furrow, seeding, covering and pressing. Field experiments showed that the
vacuum seeder could be used for several kinds of vegetable and all gave good performance. Seeding
with this seeder needs 5.8 hours per hectare, while the manual seeding and thining operation need
2472 hours per hectare. Therefore, vacuum seeder can save 2414 hours per hectare. The invest-
ment in vacuum seeder will be decreasing if seeding area is increasing. Although the manual seed-
ing needs only 72 hours per hectare, but it requires 240 hours of thining operation. Therefere, the la-
bor cost for manual operation is NT$15,676 per hectare. However, the vacuum seeding cost is only NT$
2,655 per hectare if its annual operation area is over 10 hectare. Therefore, for a long run, vacuum
seeding operation is not only economic but also very pratical.



