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Abstract

A prototype mechanical tobacco transplanter was developed and its performance was tested. The
transplanter was designed for the Virginia variety which requires distance between rows of 1 m and distance
between hills of 60 cm. The transplanter was attached behind and pulled by a tractor. It requires one
operator (not including the tractor driver) and gives one transplanting row per passing. All primary
components were made of steel which consisted of the furrow opener, transplanting mechanism, loading
station and compacting device. The results of the performance tests showed that the transplanting success
rate was not affected by soil moisture content and cone index. Excluding the tractor turning time, the
transplanter operated at almost twice the speed of hand transplanting. However, the transplanting success
rates of the mechanical transplanter (i.e., 66.7-76.0%) were substantially lower than that of the hand
transplanting (i.e., 97.0%) and the distances between hills was not yet even. The primary causes of fail
transplanting were uneven land surface, different heights of seedlings and lumpy soil.
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Table 1 Primary components of mechanical transplanters developed by various researchers.
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Compacting device
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Figure 1 Primary components of the transplanter.
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Figure 2 Primary components of the loading station.
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Figure 3 Diagram of the test plot. The short dash lines
with arrows represent the working direction of the
transplanter and the long dash lines indicate the head

turn area.
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Table 2 Average Tstandard deviation (SD) of soil dry bulk density, soil moisture content and cone index.

Cone index (MPa)

Test  Soil dry bulk density (g cm”)  Soil moisture content (%)
10 cm 20 cm 30 cm
1 1.37 £0.03 9.75 +1.84 > 0.82° > 0.82° > 0.82°
2 1.37 £0.06 7.94 +2.73 > 0.82° > 0.82° > 0.82°
3 1.37 20.07 8.24 £3.31 0.41 £0.10 0.67 £0.15 0.75 £0.11

*More than 90% of the readings were greater than 0.82 MPa which was the highest value on the scale of the

cone penetrometer.

Table 3 Result summary of the performance tests of the transplanter as compared to hand transplanting.

Average £SD of Average £SD of Average £SD of Fuel
Success ] ) . i . Wheel .
Test transplanting time turning time for distance between ) consumption
rate (%) ) slip (%)
per row (s) one turn (s) hills (cm) (mU)
1 68.3 187.0 £5.8 77.7 %54 60.6 £8.5 <03 570
2 76.0 1925 1.9 64.7 8.2 59.8 £10.9 <0.1 300
3 66.7 191.7 *1.6 65.3 £6.7 62.3 £12.6 <02 250
Hand 97.0 361.5 2.1 N/A 60.0° N/A N/A

°Hand transplanting always provided evenly spaced seedlings.
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Figure 4 The mechanical transplanter during the

performance tests.

Transplanting rows
Figure 5 Example of seedlings transplanted by the

mechanical transplanter.
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