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Fig.1. The schematic diagram of the attached two-row taro seedling transplanter.
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Fig.2. The schematic diagram of the transmission system of seedlings clawing device.
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Table 1. Specification of the taro seedling transplanter

Items Specification

Dimension L.186*W.208*H.127 cm, the total length is 524 cm including the
tractor

Attached power Tractor by 50 hp water-cooled diesel engine

Turning radius

Planting row spacing

Planting distance

Breaking board

Ditch plow

Seedlings clawing device
Suppression and earthen wheels
Secondary covering slab

Number of operators

280 cm

62-80 cm, adjustable

28-80 c¢m, 12 choices

Straight, adjustable depth

Double disc type

Radial, symmetrical assembly of 4 types of 10, 8, 5, 4 claws

2 wheels in each row, and the one is also used as a suppression &
earthing wheel

1-2 pieces per row, horizontal pick

3 people team, 1 person driving the tractor and 2 people taking the
seedlings
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Table 2. The testing results of the taro seedling transplanter

eiings  peedmiee eedingoporday | Comemonvorkares CTRENE
(sec/plant) (km/hr) (plant/ 2 workers) (ha/'3 workers/ day) (%)

1 0.39 (1.40) 57,580 0.48 (1.44/3) +269.2

2 0.20 (0.72) 28,800 0.24 (0.72/3) + 84.6

3 0.13 (0.48) 19,200 0.16 (0.48/3) +23.1

4 0.10 (0.36) 14,400 0.12 (0.36/3) -7.7

5 0.08 (0.29) 11,520 0.96 (0.29/3) -26.2
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Table 3. Effects of different planting methods on the plant characteristics of taro at later growth stage”

Leaf Root Wet weight  Pseudo- No. of
Plant  Plant
Treat- ) . ) stem bud
| height diameter Length Width Number Length Number  Shoot Root )

ment diameter  (No.)

(cm) (cm) (ecm)  (cm) (No./plant) (cm) (No./plant) (2) (2) (cm)

cm
A 5752 49.8° 235" 168 3.33° 10.5°  8.67° 102 902°  10.20°  7.83°
B 69.5  47.5° 27.8*  20.3*  2.83° 7.6* 12.30° 132*  929° 10.50*  6.33"
C 68.3* 458" 252° 182%  233° 8.0° 11.20* 115*  922* 9.47*  7.00°

" A: CK (labor planting) ; B: mechanical planting ; C: mechanical ridge after labor planting.
?Means with the same letter in a column were not significantly different at 59 level by least significance difference.
*Date : 2019/12/4.
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Table 4. Effects of different planting methods on the main corm characteristics and yield of taro®

Main corm Corm

Treatment'  Weight Length Width Shape Yield  Yieldindex ~ Weight
(2) (em)  (cm)  (length / width) (kg/0.1ha) (%) (2)

A 7992 19.7*  9.13" 2.16° 2,630° 100.0 78°
B 874°  202° 947 2.13° 2,716° 103.3 318
C 788° 19.7%  9.07° 2.17° 2,595 98.7 30°

'A: CK (labor planting) ; B: mechanical planting ; C: mechanical ridge after labor planting.
*Means with the same letter in a column were not significantly different at 5% level by least significance difference.
*Date: 2019/12/4.
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Table 5. Cost analysis of the taro seedling transplanter

Items Quantity Remark

Machinery price(NT$) 1,160,000 A tractor and attached two-row taro seedling transplanter
Residue(NT$) 116,000 10% of buying cost

Estimated life(years) 10

Area per year(ha/year) 40

Total working area(ha) 400 40%10

Depreciation(NT$/ha) 2,610 1,160,000%(1-1095)+(40x10)
Interest(NT$/ha) 126 1,160,000x0.79/100%(1+1096)+(2x40)
Maintenance(NT$/ha) 1,450 1,160,000x509%5+(40%10)

Fuel cost(NT$/ha) 1,001 1.2x50x667+40

Labor cost(NT$/ha) 10,422 [ (2,000x1+1500%2)=8 ]x667+40

FIN > PEPREL N\ TREAE 2 RS g P

Table 6. Cost comparison of the machine with labor transplanting Unit : NT$/ha
Items Depreciation Interest Maintenance Fuel Labor  Total cost Comparison
Machine (1)' 2,610 126 1,450 1,001 10,422 15,609 (—)224
Machine (2)* 1,035 50 575 — 13,253 14,913 (+)472
Labor — — — — 15,385 15,385

'Tractor bought.

Tractor rented.
fham iR e R
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Development and Improvement of Attached
Two-row Taro Seedling Transplanter !

Yun-Sheng Tien, Chin-Yuan Chang, Chen-Yang Tai and Kuei-Fang Pai *
ABSTRACT

The study was to develop and improve an attached two-row taro seedling transplanter, which
adopted a team of 3 workers. A 50 hp tractor attached with two pairs of transplanting elements and
seedling stand was designed as taro seedling transplanter. One person operates a single transplanting
element for supplying the taro seedlings into the transplanter and then starts to break soil, trenching,
clamping up seedling down to the trench, and covering soil twice followed by the ridge formation front
and rear of the transplanter. There are 2,000 taro seedlings can be putted on the seedling stands, for 0.05
ha of taro fields. Two workers sit behind the trsnaplanter for giving a seedling to the clamp within 3
seconds that not only can enhance the seedling planting efficiency to 23.1% compared with labor planting
efficiency per person by avoiding the pain caused by bend over while labor planting. Besides that, the
planting distance in row can be adjusted to the range of 60-80 cm. The planting space by the transplanter
can be adjusted by changing different gears and clamp numbers with 12 combinations. In addition, there
were not significant differences on horticultural characteristics of taro between mechanical and labor only
seedlings in the early and middle stages, and the yield and quality were compared at the time of
harvesting, and then the reference application was promoted. Comparing the experiment of local and
traditional planting of taro seedlings, sampling and surveying the related horticultural traits and yield of
female taro from the harvest period showed that there was no significant difference in horticultural traits
between the two; The output increased by 3.3% compared with manual production. Then, the tractor
adopts rented model, and the cost of mechanical planting per hectare is NT$ 14,913, which can save NT$
472 compared with labor.

Key words: taro seedling transplanter, attached, taro seedling, taro
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