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Optimizing Planting Distance and Labor—Saving Efficiency for Head Lettuce
Using a Transplanter for Summer Season Cultivation in the Alpine Area
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ABSTRACT Lettuce seedlings used in this investigation of planting distance and labor-saving efficiency were first
grown in 100-hole paper trays for 30 days. Seedling height for transplanting ranged from 3 cm to 6 cm and plants
had 3 to 5 leaves. The beds prepared for transplanting were of the arched type and were 35—40 cm in width, 15
—20 cm in bed height, and between-bed furrow width was 2030 cm. Typical seedling planting depth with the
transplanter was 4—-5 cm, athough depth was quite variable because of the irregularities of the ground. Total
transplanting time with the transplanter varied from 2.6 to 2.7 hours per 10a, while it took 38.1 hours per 10a with
conventional planting. It was critical that the condition of both the seedlings and the bed be adjusted to the transplanter
before planting. Considering yield and inter-plant distance, optimal transplanter performance resulted with 60x20 cm
or 60x25 cm spacing, and the labor-saving efficiency using the transplanter was improved by over 93% of that of

conventional planting by hand.
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Table 3. Planting condition for head lettuce at mechanical
transplanting.
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Table. 1. The seedling quality of head lettuce before mechanica transplanting.”
Plant height Leaf length Leaf width No. of leaf Leaf area Fresh weight Dry weight T/R
(cm) (cm) (cm) (each) (cmzlplant) (g/plant) (g/plant) Ratio
34 3.2 15 3.9 7.0 0.43 0.12 2
“The seedling was grown in 100 hole paper nurser
Table 2. Bed condition of operation for head lettuce at mechanical transplanting.
Plant distance Type of Bed width Furrow width Bed height Cropping
(cm) bed (cm) (cm) (cm) pattern
60x20 Arch 35-40 20-30 15-20 1 row
60%25 Arch 35-40 20-30 15-20 1 row
60x30 Arch 35-40 20-30 15-20 1 row
120x30 Flat 80-90 25-30 10-15 2 rows

Fig. 1. Transplanter for planting this experiment (PV 101, left) and transplanting in the field(right).
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Table 4. Comparison of rate of labor-saving between mechanical and hand transplanting at head lettuce.

Time needed for each Transplanter PV101 Conventional planting
operation(hour/10a/person) 60x20 cm 60x25 cm 60x30 cm (120x30 cm)
Planting time 1.85 1.85 1.85 38.1
Turning time 0.14 0.14 0.14 -
Seedling supply time 0.34 0.28 0.23 -
Time to rest 041 041 0.41 -
No. of worker 1 1 1 1
Tota planting time 274 2.68 2.63 38.1
Rate of labor-saving (%) 92.8 93.0 93.1 -

Table 5. The characteristics of head lettuce in harvesting time by mechanical and hand transplanting.

Planting Plant distance Total weight Head weight Head height Head width No. of No. of Leaf area
method (cm) 9) (9) (cm) (cm) outer leaf inner leaf (cm?/plant)
60x20 417.2& 370.3a 13.1a 13.8a 11.8a 19.0a 1401.7a

PV 101 60x25 449.8a 397.7a 14.6a 15.0a 12.4a 18.7a 1430.6a
60x30 454.8a 408.3a 14.3a 14.3a 12.2a 17.1a 1497.2a

Control 120x30 472.7a 413.8a 14.1a 14.3a 13.6a 19.6a 1627.8a

*Mean separation within columns and planting system by Duncan’s multiple range test, P=0.05, Cultivar : Urake, Planting date : 10th
of June, Bed : Round bed, Width of furrow : 20 —30cm
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Fig. 2. Comparison of labor-saving and marketable yield of head lettuce between mechanical and hand planting.
Cultivar : Urake, Planting date : 10th of June, Bed : Round bed, Width of furrow : 20 —30cm
“Values followed by same letters are not significantly different.
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