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Abstract

To cope with the mass—production and supply of plug seedling, the supply of
transplanters is necessary. In the study, a transplanting test was carried out to
find the optimum working condition in the mechanizd transplantation and to
acquire the basic data for the improvement of transplanters by the research and
analysis of working capacity of the local manual transplanters.

The size of hopper affected transplanting stand and rate. Re—irrigation was
required for the transplanted seedlings because they wilt 1 day-after the trans-
planting if soil compaction is incomplete. Consequently, back-—forth—left—right
compaction method was good for soil covering and compaction. It may be
thought to increase the amount of irrigation water at the time of transplanting
by double—irrigation mechanism, but it needs to increase the larger water tank
which makes the operation uneasy. So, assuming the working model by 1 or 2
operators with the machine size as small as possible, it seemed that eliminating
of automatic irrigation method was desirable in view of efficiency.

Though semiautomatic transplanter needs some structural improvements, it
seemed still suitable for transplanting of plug seedlings such as 45—day red
pepper seedlings in 128—hole tray and 25—day Chinese cabbage seedling in 128
—hole tray. If traveling speed of the transplanter is limited to less than 14 m/
min, with the transplanting depth of 2~3cm and transplanting space of 30cm.
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Table 1. Specifications of prototype transplanter.

£

Bl

Item

Specification

Mode
Engine Output displacement(ps/rpm)

Displacement(cc)

Starting method

Air cooling 4 cycle gasoline engine
Rated:3.5/1,800(Maximum:4.5/2,000)
182

Recoil starting type

Dimension(L X W xH) (mm)
Total weight(kg)

Main clutch method

Steering clutch method

Step of speed change

2,170 x1,260x 940

160

Belt tension type

Dog clutch

Forward 2, Backward 2

Wheel Rubber wheel(5.00~12)
Wheel track(mm) 450~770, 1,150~1,380
Working 0.2~04
Speed Traveling 1.1
(m/s) Backward(Low) 0.2
Backward(High) 0.6
Number of transplanting row 1 row

Transplanting methed

Traveling contro} extent{cm)
Transplanting position control{mm)
Inchination

Operation capacity(min/10a)

Hopper —open type
21~38(27~45, 33~58)
~60~+280

6 steps(3~16) to left & right
90~180
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Table 2. Design of experiment on transplanting treatment for the test of transplanting per-
formance regarding the factor ; TS, TDP, TDS, seeding age, manual transplanting,
ground inclination.

. TS: TDP TDS SA
Classification
9.04 11.65 14.35 16.00 17.14 25.75 29.35 32.80 1.65 2.10 3.50 30 45 64
9.04 Al Al Al
11.65
TS 14.35
16.00 A3 A3 A3
17.14 A2 A2 A2
25.75 A5 A4 Ad
TDP 29.35 A5 A5 A5
32.80 A6 A6 A6
1.65 A7 A7 A7
TDS 2.10 A8 A8 A8
3.50 A9 A9 A9
30 A20 A20
SA 45 A21 A21 A20
64 A2l
90° Cl Cz2 ¢C3
MT 60° C4
45° C5
GI  15° B2 B2 B2 B2

TS:Transplanting speed(m/min), TDP:Transplanting depth(cm), TDS:Transplanting distance
(cm), SA:Seedling age(day), MT:Manual transplanting, GI:Ground inclination.
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Table 3. Soil compaction using roller depend-
ing on the working speed.

Working speed(m/min)
9.04 11.65 14.35 17.14
Good 53% 62% 48% 34%
2/3 Compaction 41% 26% 38% 38%
1/3 Compation 6% 12% 14% 28%

Compaction degree

Table 4. Root angle measured to the vertical
depending on the working speed.

Working speed(m/min)

Root angle —o 0 —"11%5 17.14
90~75° 80%  64%  15%
75~60° 0%  32%  45%
60~45° 10% 4%  30%
45~30° - - 10%
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Table 5. Angle between the root of the transplanted seedling and the vertical at the normal

traveling speed.

o L. Degree
Classification
90~75° 75~60° 60~45° 45~30° 30° Downward
Even ground 77% 19% 4% — -
Inclined ground 30% 10% 15% 20% 5%
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