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Development of Vertical Planting Mechanism

for Sugarcane Transplanter
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ABSTRACT

An efficient sugarcane seedling transplanter is essential for transplanting seedlings
grown from bud billets to reduce labor cost and planting time The purposes of this research
are to create a sugarcane transplanter that the planting mechanism moves vertically using
pre-germinated buds and to assess the transplanter's performance. The device that had been
developed was a seedling mechanism that used planting funnel attached to a metering disc
which received thrust from the soil layer so that the transplanter worked without sending
power through the sprockets and chains to the planting mechanism. It was like the planting
device itself was the ground wheel, and the planting mechanism was always pressed into the
ground to independently plant seedlings into the ground to the desired depth of planting
without the use of a soil opener. It was attached to three-point hitches on a 56.7 kW (76 hp)
tractor. In this research, the planting distance was controlled by a metering disc, which had a
planting funnel mounted on it. Three different diameters: 78 cm (D1), 86 cm (D2) and 96 cm
(D3) metering discs were tested in this study. The experimental works were conducted at
travel speeds of 1.27, 1.89 and 2.73 km/hr. and planting depths of 10 and 15 cm. Results
showed that the average planting pitch of the metering discs D1, D2 and D3 was 36.30, 50.15
and 68.35 cm respectively, and it showed that the planting success rate (PSR) at a 10 cm
planting depth was higher than at a 15 cm planting pitch. The success rate of metering disc
D3 (67.32%) was higher when compared to metering disc D2 (59.76%) and metering disc D1
(53.18%). These experimental results showed that the planting depth of 10 cm and the

forward speed of 1.27 km/hr. were practical operating conditions.
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Figure 1 Isometric of the prototype of a sugarcane transplanting
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- Metering Disc

Arclength (7)

Figure 2 The diagram showed the position of the arclength on a metering disc

Table 1 The diameters of the metering disc at the planting pitches of 30, 45 and 60 cm

Planting pitch (cm)  Diameter of a metering disc (cm) 0© Number of a seedling device
30 78 a5 8
a5 86 60 6
60 96 72 5

3. yanalnugniundndes (seedling mechanism)
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Figure 3 (A) The composition of the seedling mechanism, (B1) Close-planting funnel and (B2)

Open-planting funnel
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Figure 4 Sugar seedling preparation as shown in (A) sugarcane bud, (B) sugarcane bud in

seedling tray and (C) Sugarcane seedling
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Table 2 The average planting depth (APD) in each testing condition

Adjusted the depth-controlling wheel at 10 cm of planting depth

Metering discs

Average operating speed of a

tractor = SD (km/hr) bt b2 D3
APD (cm)
1.27+0.14 10.5 9.73 9.9
1.89+0.18 10.5 10.0 9.8
2.73+0.32 10.8 10.1 9.9
Average 10.6+0.17 9.9+0.19 9.9+0.05
APD 10.10+0.14

Adjusted the depth-controlling wheel at 15 cm of planting depth

Metering discs

Average operating speed of a

tractor+SD (km/hr) b b2 D3
APD (cm)
1.27+0.14 14.8 15.0 14.7
1.89+0.18 14.9 15.1 14.9
2.73+0.32 14.8 14.9 14.9
Average 14.9+0.03 15.0+0.12 14.8+0.15
APD 14.9+0.10

Remark: D1 = planting pitch 30 cm, D2 = planting pitch 45 cm, D3 = planting pitch 60 cm

Table 3 The statistical analysis of the performance indexes on planting pitch (PP), planting
pitch error (PPE), planting success rate (PSR) and field capacity of the planting

mechanism at a planting depth of 10 cm

Average operating Effective field
PP (cm) PPE (%) PSR (%) . .
speed (km/hr) capacity (rai/hr.)
Metering discs D1
1.27 3750 a 24.95 a 5501 c 130 a
1.89 3730 a 24.33 a 51.01 a 2.00 b
2.73 36.71 a 22.40 a 5301b 280 c
Average 37.20 A 23.90 C 53.00 A
Metering discs D2
1.27 48.90 a 8.70 a 63.00 b 1.60 a
1.89 50.83 b 1296 b 60.01 a 250 b
2.73 50.33 ab 11.90 ab 5551 a 3.40 c
Average 50.00 B 11.20 A 60.00 B
Metering discs D3
1.27 69.03 b 15.10 b 72.00 a 1.40 a
1.89 67.80 ab 13.00 ab 72.00 a 2.00 b
2.73 66.53 a 10.90 a 74.00 a 3.50 ¢
Average 67.80 C 13.00 B 72.70 C

Remark: D1 = planting pitch 30 cm, D2 = planting pitch 45 cm, D3 = planting pitch 60 cm;
Means in the same column followed by a common type of lowercase or uppercase letter are not
significantly different at the 5% level by DMRT
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Table 4 The statistical analysis of the performance indexes on planting pitch (PP), planting
pitch error (PPE), planting success rate (PSR) and field capacity of the planting
mechanism at a planting depth of 15 cm

. Effective field
Average operating

speed (km/hr) PP (cm) PPE (%) PSR (%) cap.acity
(rai/hr.)
Metering discs D1
1.27 37.00 b 2330 b 54.01 a 1.30 a
1.89 34.60 a 15.24 3 52.01 a 2.00 b
2.73 34.50 a 14.90 a 54.01 a 2.90 c
Average 35.40 A 17.80 C 5330 A
Metering discs D2
1.27 50.60 a 12.40 a 61.51 a 1.20 a
1.89 50.50 a 12.15a 60.01 a 2.00 b
2.73 49.80 a 10.60 a 58.51 a 3.60 c
Average 50.30 B 11.70 A 60.00 B
Metering discs D3
1.27 69.00 a 14.94 3 66.00 a 1.40 a
1.89 68.83 a 14.72 a 58.00 a 2.00 b
2.73 68.90 a 14.80 a 62.00 a 3.60 c
Average 68.90 C 14.80 B 62.00 C

Remark: D1 = planting pitch 30 cm, D2 = planting pitch 45 cm, D3 = planting pitch 60 cm;
Means in the same column followed by a common type of lowercase or uppercase letter are not
significantly different at the 5% level by DMRT

Table 5 The effects of planting pitch, operating speed and planting depth on planting pitch
error (PPE), planting success rate (PSR), planting missing rate (PMR) and field capacity

Field capacity

Test parameters PPE (%) PSR (%) PMR (%) .
(rai/hr.)
D1 20.84 ¢ 5318 a 46.82 a 1.95 a
Metering disc D2 1143 a 59.76 b 40.24 b 2.26 C
D3 13.90 b 67.32 C 32.68 C 221 b
oot ] 127 1655b 61.92 a 38.08 a 1.30 a
perating spee 189  1540ab 58833 41.17 a 1.98 b
(km/hr.)

273 14233 59.50 a 59.50 a 3.13 ¢
. 10 16.01 b 61.72 b 38.28 b 217 b
Planting depth (cm) ¢ 14.78 a 58.45 a 41.55 a 211a

Remark: D1 = planting pitch 30 cm, D2 = planting pitch 45 cm, D3 = planting pitch 60 cm;
Means in the same column followed by a common type of letter are not significantly different at the 5%
level by DMRT
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Figure 6 (A) Testing the sugarcane transplanter

(B) Sugarcane seedlings after the
test
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