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Abstract

This research aims to develop an automatic fertilizer applicator for small tractors. In order to apply fertilizer
precisely as desired, Reduce fertilizer loss from sowing methods. This ensures the most efficient utilization of
fertilizer. Working of the drill bit machine the drill bit machine creates a hole in the ground that is 10 cm wide and
roughly 15 cm deep. After drilling the hole, fertilizer from the fertilizer tank flows into a pipe attached to the drilling
unit and is released into the hole. Then comes the cover set. The system controls the rate of fertilizer application
and distribution. Using a microcontroller to control the speed of a 12 V 250 W DC motor for controlling the fertilizer
distribution at the specified rate. We carried out an experiment where we drilled eight holes around the tree's
base, applied fertilizer to them, and covered them. It was found that the automatic fertilizer applicator was able
to apply fertilizer precisely. The fertilizer amount was set at 1 kg plant™, the fertilizer application rate was 125 g
hole™, the work capacity was 1.07 rai hr, the fuel consumption rate was 2.65 L rai’, the soil moisture was 15.03%
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w.b., and the dry bulk densities was 2.13 g cm”. Automatic fertilizer applicators for small tractors have a break-

even point of 420.35 rai year .

Keywords: Fertilizer applicator, Pit digging machine, Precision farming
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Figure 1 Fertilizer metering roller.

49



Thai Society of Agricultural Engineering Journal Vol. 30 No. 1 (2024), 48-54

213  YAYRAUTDLASDIRNTY YATIIYRALAIUANAIETEUY

lalasdn Usznausie Yulalasda tngldduidanin
Wian PTO, uatnastalasan, @31uaeiu UKy
AUENATE 10 cm 8717 25 cm ATUANNITYINNIUYDS
Ynynaulagddlelen (Hand valve) dmsuaiuny
nstu-as vesatangiu Tneaed 2 g0 dmiunis
Wiy 1 Ay agldsiuon 2 wau Fuansly Figure

Figure 2 Driller.
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Figure 3 Prototype of fertilizer applicator machine.
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Figure 4 Wiring diagram of controller system.
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Figure 5 Inputting fertilizer rate via keypad on control
panel.
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Figure 6 Drilling and applying fertilizer in 8 holes per
plant.
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Figure 7 Fertilizer pipe.

NHANTNAFBUNTADUWIBUSNIINTNEBAYE WU
finnuSisounyuveNeImeifugnueen 60 rpm YU
Wesdugnueen 15 lu LavliaIvyuveIuaInesAIuANNIT
J1ede 5 s muANERIINISEBAtegtuiug tauTuade
fisdng wazanadedl 126.55 ¢ way 124.12 ¢ FlndiAes
AudFunalesenquiifesnisie 125 ¢ hole™ Fudenld
ynailestugnueen 15 Wy duansly Table 1 uagiden
namyurawewmesauANNMITele 5 s dwmiunisUeuen
e (s) Wiugamuaunsneende

Table 1 Results of calibrating fertilizer application tests.

Rotation time of Fertilizer weight (g)

control motor for

Average Average
the fertilizer (s) left side right side
2 54.27 51.26
3 69.78 67.39
4 103.42 100.65
5 126.55 124.12
6 147.41 143.35
7 200.87 193.34
8 256.28 210.03
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vigy) 71 20.47 s fauansly Table 2

Table 2 Results of field capacity testing.

Plant 1 Plant 2
Soil Moisture (% w.b.) 2.61 15.03
Soil Density (g cm™) 2.30 2.13
Time of drilling and 23.82 20.47
applying fertilizer (s)
Capacity (rai hr') 0.97 1.07
Fuel Consumption (L Rai™) 2.86 2.65

) iR 8 ball Y AN

Figure 8 Field testing of the prototype.
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Table 3 Cost analysis of the prototype.

Description Cost (Baht)

1. Tractor (24 HP) 320,000
2. Fertilizer Applicator Machine
- Structure 8,000
- Fertilizer Tank and Fertilizer 7,000
Metering Roller
- Driller and Hydraulic System 30,000
- Machine Building Wage 15,000
3. Control Panel 10,000

Total 385,000
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Figure 9 Break-even point (BEP) of the prototype.
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