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Canopy Wide Semi-Auto Fertilizer Spreader Applicator for Durian
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ABSTRACT

Durian is a horticultural crop that starts bearing fruits from 5 years after planting and will
continue to bear fruits for more than 10 years if it is properly looked after. Now a day, due to
lack of suitable machinery and equipment manual fertilizer application for durian is commonly
practiced which is expensive and resulted in fertilizer overused. Precision agricultural
machinery will be able to reduce both labor cost and solve labor shortage problem at
the same time. The optimal amount of fertilizer application is the function of machinery.
The prototype of semi-auto fertilizer applicator for durian was designed for 27 hp tractor.
It is suitable to work in durian plantation where the planting pattern is optimized for agricultural
machinery working. The spreader applicator unit is controlled by microcontroller while the
position where fertilizer is applied is controlled by ultrasonic sensor attached at the front
of the tractor. The fertilizer applicator unit works after the sensor detects a durian trunk
and microcontroller makes an order; it starts working from one end of the durian canopy
and stops when reaches the other end. The testing was done on 5 years old durian trees,
at fertilizer spreader speed of 300 rpm. We found that at this speed the average working
capacity was 6.28 rai/hr, fuel consumption rate was 0.14 liter/rai and fertilizer rate was 12.6
kg/rai. The break-even point was 450 rai/year. The return period was 4 years, annual working
time 300 hrs.
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Table 1 Fertilizer application rate calculated by size of tree

Age of Durian

Tree distance (X)

Tree distance (Y) Calculated fertilizer rate

Province iree (years) (m) (m) (ka)
Rayong 3 3.63 3.48 117
4 4.41 437 1.46
5 51 495 1.68
6 8.32 7.85 2.70
Chantaburi 1 1.24 1.27 0.42
2 2.33 2.23 0.76
6 527 51 1.73
8 5.59 5.65 1.87
Trat 3 3.37 3.29 1.11
5 5.34 5.51 1.81
6 6.03 6.13 2.03
7 6.5 6.44 2.16

Remark: Calculated fertilizer rate= 1/3 of distance (x,y)

— Hydraulic valve
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Figure 4 Hydraulic power transmission diagram
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Figure 5 Fertilizer distribution in tested box within 4.5, 9 and 12.6 m’ with the average

weight at 200, 250 and 300 rpm
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Table 2 Average fertilizer rate per metering device speed and tractor speed using different

type of metering devices

Fertilizer Engine Metering device Average of Metering device Tractor Average of
drum Speed speed without fertilizer rate speed with speed fertilizer rate
types (rpm) tractor moving (g/sec) tractor moving (m/s) (g/sec)

(rpm) (rpm)
Oblique 1,000 31.43 133.33 2850 0.12 135.18
1,200 33.23 166.67 33.10 0.14 146.49
1,400 37.87 157.83 38.10 0.16 160.15
1,600 4317 19117 44.20 0.18 176.91
Straight 1,000 29.43 195.50 30.33 0.12 191.30
1,200 32.57 217.83 34.00 0.13 215.50
1,400 37.87 250.00 38.03 0.15 246.81
1,600 4250 280.00 4410 0.18 285.94
Hole 1,000 29.40 31.67 30.00 0.12 30.70
1,200 33.30 36.67 33.40 0.14 34.97
1,400 38.00 41.67 38.27 0.16 40.77
1,600 43.00 4717 43.47 0.18 4577
Spiral 1,000 29.60 66.67 29.17 0.12 73.70
1,200 34.10 76.67 33.30 0.14 84.90
1,400 37.90 90.00 38.70 0.16 99.76
1,600 42.43 103.33 43.63 0.18 113.04
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Figure 6 Fertilizer applicator controlled diagram of ultrasonic sensor system
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Table 3 Result of improved prototype field testing

The average work capacity (rai/hr)

The average Fertilizer spread distance (cm.)

The average Fertilizer distributed area (m?)

2.8
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- Ultrasaonic s=rsor

Figure 7 Fertilizer applicator revised prototype
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Figure 8 The relationship between costs and working area and break-even point
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