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Design and Development of Cassava Planter Attached with Tractor
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ABSTRACT

A cassava planter has been designed and developed to reduce time, process, costs and labor
in planting cassava. The design was taken place into two models; for one and two rows planting.
The prototype of cassava planter consisted of 4 main parts including fertilizing, ridging, stake
conveying, and planting units. The test of influential factors that might affect the planting
performance and stake damage showed that v-shape rubber wheel performed better than flat rubber
wheel. The speed of planting wheel with 22 ¢cm diameter was approximately 450 rpm and the force
exerting on cassava stake by the planting wheel was about 29.43 N. The performance test of the
cassava planter, for single-row and two-rows was carried out using 37 and 50 hp tractors
respectively. The average field capacity was 1 and 2 rai/hour at planting space of 50x120 cm, the
field efficiency was about 80 and 75 percent, and the fuel consumption was about 2.05 and 2.55
liters/rai respectively. The cassava stake angle with respect to ground plane in the tractor moving
direction varied from 60-80°. The efficiency of planting was about 93-95 percent and the
germination rate was about 90 percent, not significantly different from manual planting. Economic
analysis indicated that the cassava planters both for single row and two rows had a break-even point
at 103 rai/year and 149.48 rai/year respectively at the 5-year lifecycle compared with manual
planting.
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Table 1. Physical characteristics of cassava

Physical characteristics Kasetsart 50 Rayong 9 Rayong 7
1.Age of cassava (months) 12 12 12
2 Keeping time (days) 24 25 23

3.Diameter (mm)

Maximum diameter 26.0 29.0 29.0
Minimum diameter 11.0 10.0 11.0
Average 17.0 16.6 17.9

4. Curvature(mm)

Maximum 260.0 175.0 160.0
Minimum 10.0 10.0 0.0
Average 74.9 64.5 323

5.Length (mm)

Maximum 1360.0 1200.0 1500.0
Minimum 500.0 460.0 430.0
Average 872.8 867.4 779.2
6.Weigth (g)

Maximum 563.6 515.2 532.0
Minimum 47.7 30.9 63.6

Average 165.0 146.8 191.1
7. Moisture (%owb) 60.0 64.4 62.1
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Figure 1. Prototype of cassava planter
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Table 2. Result of Testing of Planting Wheel Type

Testing Planting wheel Inclination % of standing plant Depth
No. type

1 Flat wheel 74.33 69.23 12.33

2 Flat wheel 74.20 100.00 11.00

3 Flat wheel 76.00 92.86 11.00

Average 74.84 87.36 11.44

4 V-wheel 60.75 85.71 13.33

5 V-wheel 62.00 100.00 12.67

6 V-wheel 52.50 100.00 10.00
Average 58.42 95.24 12

Table 3. Effect of roller rotational speed and roller compression force on percentage of standing plant

Roller rotational speed Roller compression force (F) Average
(rpm) 19.62 N 2943 N 39.24 N

150 97.78 97.78 97.78 97.78

300 100.00 100.00 95.56 98.52

450 97.78 97.78 100.00 98.52

600 95.56 100.00 100.00 98.52

800 95.56 91.11 93.33 93.33

Average 97.33 97.33 97.33
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Table 4. Effect of roller rotational speed and roller compression force on percentage of cassava

stake damaged

Roller rotational speed Roller compression force (F) Average
(rpm) 19.62 N 29.43 N 39.24N
150 3.33 0.00 0.00 1.11
300 0.00 3.03 0.00 1.01
450 0.00 0.00 3.70 1.23
600 7.87 7.04 12.50 9.14
800 11.92 11.20 18.70 13.94
Average 4.62 4.25 6.98
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Figure 3. Adjustment of roller rotational speed

Figure 4. Measurement of roller compression force on a stake

Figure 5. Field testing and measurement
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Table 5. Result of Performance testing

Test Result
Planting space (cm) 119.67x50.33
Inclination (degree) 60.78
Planting Efficiency (%) 92.4
Field capacity (rai/hr.) 1.02
Field efficiency (%) 80.67
Fuel consumption (I/rai) 2.05
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