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1.Hydraulic pump
2.Gasoline engine

3.Guide wheel

4 Hydraulic cylinder
5.Seedling storage frame
6.Driving wheel
7.Roulette

8.Seedling cup

9.Control rods

10.Soil scraper

11.Bill type dibbler

12.Transmission box
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Fig. 1. The structure diagram of the vegetable transplanter.
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A

A Row width (110~140 cm) D : Row spacing (45 cm)
B : Ridge width (60~80 cm) E : Planting distance (50 cm)
C : Ridge height (20~35 cm)

=~ SRS ORGP -
Fig. 2. The suitable ridge size for the vegetable transplanter.
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Table 1. Testing results and specification of the vegetable transplanter

Items

Specification

Power resource

6hp/2,000rpm gasoline engine

Transmission 2 forward and 1 backward speeds
Wheel drive 2 wheels driving
Gross weights 350 kgs
Dimension L217cm, W 130 cm, H 124 cm
Tyres 3.50-8-4PRx2 ( Guide wheels )
4.00-7-2PRx2 ( Driving wheels )
Tread & wheel base 110~ 125 cm (front, adjustable),
120 cm (rear) ; 70 cm
Min. turning radius 140 cm
Ground clearance 23~40 cm (adjustable)
Row & plant spacing 45 cm > 50 cm (theoretical value)
Max. operation speed 0.62 m/sec (on road)
0.31 m/sec (in field)
Working efficiency 11.7 hr/ha
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Fig. 3. Testing results of the miss-planted ratio at different engine revolutions.
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Table 2. Comparison of the working accuracy vs. the testing standard

Testing items Performance standard Results

Miss-planted ratio Below 5% 4%

Over-inclined ratio Below 10% 0%

Planting depth Over 90% 90%

Damaged seedling ratio Below 5% 1%

Actural planting distance Over 85% on 45 cmt10% 96%
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Fig. 4. Testing results of the planting distance at different engine revolutions.
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Table 3. Costs analysis of vegetable transplanter

Items Quantity Remark

Buying cost (NT$) 300,000

Residue (NT$) 30,000 10% of buying cost

Estimated life (years) 10

Area per year (ha/year ) 50

Total working area (ha ) 500 50x10

Fuel cost (NT$/ha) 613 8.73x6x585+50

Depreciation (NT$/ha) 540 300,000x (1-10% ) + (50x10)
Maintenance (NT$/ha) 300 300,000x50%+ (50x10)
Interest (NT$/ha ) 182 300,000x5.5/100x (1+10% ) + (2x50)
Labor cost (NT$/ha) 2,925 250x585+50

F P~ BT N T YA Skt

Table 4. Cost comparison of the machine with labor transplanting Unit : NT$/ha
Items Labor Depreciation ~ Maintenance Fuel Interest  Total cost Comparison
Machine 2,925 540 300 613 182 4,560 (+)10,640
Labor 15,200 — — — — 15,200 —
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The Development of a Semi-automatic Two-row
Vegetable Seedling Transplanter '

Yun-Sheng Tien®, Gwo-Wei Long > and Jar-Miin Luan *

ABSTRACT

The purpose of this research was to develop a prototype semi-automatic two-row
vegetable seedling transplanter for farmers to transplant nursery seedlings. This machine
was driven by a 6 p.s. gasoline engine with a 2-forward and 1-backward speed
transmission box. Seven seedling trays could be carried each time. The ground clearance
could be adjusted and controlled by a hydraulic cylinder. When being operated in the
field, the transplanter follows the ridge edge with front wheels as an automatic guilder.
The operator therefore, may concentrate on dropping seedlings into the cups of the
roulette. Seedlings were transferred to the bill type dibblers and planted into the soil.
One operator with one roulette for two-row transplantation was the distinet feature of
this machine. This special feature made the machine lower labor requirement. The field
experimental results of cabbage seedling transplanting showed the performance of this
transplanter as follows: the miss-planted ratio was 4%, damaged seedling 1%, over
inclined 0%, planting depth 90% and actural planting distance 96% when 0.24 m/sec
forward speed. The working efficiency of the machine was about 11.7 hr/ha, which was

13 times faster then labor transplanting and could save 70% of labor costs.

Key words: transplanter, nursery seedling, vegetable.

" Contribution No. 0459 from Taichung DAIS.
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? Professor of Dept. of agricultural machinery engineering, NCHU.



