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Development of a Fertilizer Applicator and Automatic Distance Measure to Dig

a Hole Attached to a Tractor for Planting Banana
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ABSTRACT

A prototype of fertilizer applicator and automatic distance measure to dig a hole attached to a
tractor for planting banana was developed. The machine was attached to 34 hp tractor by means
of PTO (power take off) shaft and three points linkage. Power was transferred to the reduction
gear box to drive the borehole drill set. While the fertilizer spreader was driven through the
chain of the ground wheel to spread manure on both left and right sides of the fertilizer bin
via a screw conveyor. The distance between holes was automatically determined by using a
rotary encoder attached to the ground wheel and sending an electrical signal to the Arduino
Uno microcontroller to process the rotation distance of the ground wheel. The desired planting
distance can be set which would send a digital signal to the horn’s relay. When the horn
sound the driver would stop tractor and start to dig a hole for planting bananas. The test
results showed that at the 1.55 g/cm’ soil bulk density and 15.97% (dry basis) soil moisture
content, the machine had average working capacity of 0.28 rai/hr.with fuel consumption of
9.16 I./rai, with 88.48% accuracy. Using a fertilizer applicator and automatic distance measure
to dig a hole attached to a tractor for planting banana will have a break-even point of 98.67 rai./year,
that is the farmer or contractor will have to operate with a machine at least 99 rai./year for

a period of 8 years.

Keywords: pit digging machine, fertilizer applicator, banana
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Table 1 The result of screw conveyors design

Description

Screw conveyors for Fertilizer

- Outside diameter of screw conveyors (m) 0.2

- Inside diameter of screw conveyors (m) 0.025

- Pitch of screw conveyors (m) 0.2

- Speed of screw conveyors (rpm) 60

- Capacity of screw conveyor(kg/min) 144.6
Screw conveyors for digging a hole

- QOutside diameter of screw conveyors (m) 0.3

- Inside diameter of screw conveyors (m) 0.032

- Pitch of screw conveyors (m) 0.15

- Speed of screw conveyors (rpm) 54
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Figure 5 Concept design of the four linkages for connector with a tractor
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Control panel

Figure 6 The component of the Pit Digging and Fertilizing applicator
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Table 2 The result of the pit digging and fertilizing applicator testing

Description
Field test condition
Area (W x L) 40x80 m
Soil moisture content (dry basis) 15.97 %
Result
Speed of tractor (avg.) 0.1 m./s
Working width 2m.
Theory field capacity 0.45 rai/hr.
Field capacity 0.28 rai/hr.
Percent of accuracy 88.48%
Field efficiency 63.05 %
Fuel consumption 9.16 liter/rai
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Table 3 Cost Estimate of prototype

cost
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3. Control panel 5,000
Total 380,000

TnsfinwaziBoansUsziduiuyaed
wazFuuulsy fdoil
1. 1AdunU (P) 380,000 LM
2. p1ymaldnu 8 T

w

agam'mﬁwmmqmﬁﬁ”mu (10%P)
38,000 U

Sommenidiadosas 10 Aol

S lamaieu 8 o/
Samavhuaiy 0.28 15/,

A

Atheineieeas 5 (3pparIBvIIAAD
M3 100 B3

8. Amhiudanae (25 fi.p. 65) 34.94 1/4.
9. sammaldhiudanivads 9.16 a/l4
10. suuA Al S uTndas A (5

ﬁuv;umﬁ

1. fidans1A (380,000-38,000)/8
42,750/A v/l3

2. e ﬂ‘lum'm\mu (380,000+38,000)/2x 0.1
20,900/A vw/l4

swenlFneduguasii 63,650/ v /13

AUNUALLLYS

1. A nae 320.05 vw/[5
2. A NAUTUIOUNINIADS 150 vw/l5
3. Athyednm 85 v /I3

555.05 uw/[3
anndnRusevdunussllunsldiaovdu

el furuwls
LULFADWINWUIBNUN (A) AYaNMS

Aunulunislduuwin/is)=dunu
Ao+ FunURILLS = (63,650/A) + 555.05

AANUTBINIITIUTAUNINLADS
2uIn 34 wseih siavviAIevYavaNLaz]se
flumpnsniumstgnnalsvias SansafmuIn
Tsdasmmusatlunsldnumnnaumadesu g
whiumuseususlunm 1200 vmils e
mM3lEusnunInnes :una 34-40 U39 sie
wiesovgavanuazlseijuaensmiumstgn
naluaN ﬁﬁlﬂﬁuﬂu (Break-even Point, BEP)
whity 98.67 144 ndmda insmInsfiazdoly
THoundathlsudasfiiuiinigldeula
tppndn 9867 (341 uarldustvilpeiu
seazan 8 U aauansly Figure 7

Thai Agricultural Research Journal Vol. 41 No. 2 May - August 2023 183



1800
1600
1400 Labor cost 1200 bath/rai

Working cost (baht/rai)

600
200

f
f
f
:
1 s
¥

(1] 100

98.67 rai/year

200

1200
|
1000 H
¥
i
800 H
¥

300 400

Working area (rai/year)

Figure 7 Break-even Point (BEP) of prototype
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