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Aouaziaun “ia3emeandonuudiluifdmivlsiudvinds nglililaseerulnsaiaes (Arduino mega 2560) ATUAL
muiEIseuvssLeABiNTELANSI 24 V 3un 500 W Ailddumameentdsuuu 3 §1 Tnsdsinudanauuy PWM (Pulse
Width Modulation) wagldiduldainas (Encoder) fnauiinisindouiivassaunsninesaindodng (Ground wheel) 910
NaN1TVAdeUSHINITEEnts 46-0-0, 18-46-0 Uay 0-0-60 WUIIBMIIMINBEATIALLILELARY 91.55%, 90.26% Uat
94.07% AU wazanmsvageuiaismesantslunUasiuduznds wuin dmnuausalunisvinuads 4.79 rai hr'
fenuinsadoud 1.17 m s* UssAvBammdsiiuil 75.43% uasiSnsAundesdomas 0.69  rait

mdfy: iasemgeanie, ssuuneensnluldd, siudsnds, nslddenuAiinszinu

Abstract

Plant production technology, according to the specific fertility of the site, is applying the technology as plant
requirements and according to each location such as seed sowing rate, fertilizer sowing rate and pesticide control
rate. The purpose of this study was to investigate and develop "an Automatic Variable Rate Fertilizer Applicator for
Cassava." The micro-controller (Arduino mega 2560) controlled the speed of the DC motors (24 V, 500 W) which
are driven to sow tree fertilizers for 3 tanks. This machine controlled through the PWM (Pulse Width Modulation)
signal and used an encoder to measure the ground wheel speed. The results showed that the accuracy of the
46-0-0, 18-46 and 0-0-60 fertilizer rate tests were 91.55%, 90.26% and 94.07% respectively. In addition, testing of
an automated variable rate fertilizer applicator in the cassava field revealed that the average field was 4.79 rai hr'
at average travelling speed of tractor 1.17 m s, average field efficiency was 75.43% and average fuel consumption
was 0.69 L rai’"
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fertilizer applicator.
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Figure 2 An automatic variable rate fertilizer applicator.

Parameter
Speed

V(ms?)

Q; y Fertilizerrate N (kgrai”)
Qt' p Fertilizer rate P (kg.ai')
Q,’ x Fertilizer rate K (kg.rai ')
R distance between Row of planting (m)

o

Controller system
by Aduino Mega2560
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RPMx = qu.K (Qpv.R)

Power supply

RPMy = q,K(Q,,v,R) (3)
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Figure 3 Flow chart of the controller system for fertilizer
rate.
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Figure 10 Fertilizer variable rate testing on field.

Table 1 The result of fertilizer rate testing on field.

Fertilizer rate (kg rai?) Accuracy (%)

Fertilizer
configured  theresult accuracy  average

5 5.6 89.29
10 11.3 88.50

46-0-0 91.55
20 21.8 91.74
30 29 96.67
5 5.8 86.21
10 11.7 85.47

18-46-0 20 216 92.59 90.26
30 31 96.77
5 5.4 92.59
10 10.6 94.34

0-0-60 94.07
20 21.5 93.02
30 28.9 96.33

NHANITNAGRUENIINTNEBATY WU Ug 46-0-0,
18-46-0 uaz 0-0-60 HANuutuduad By 91.55%,
90.26% War 94.07% A1UAIRNU 1AgAIULLUEIV0I8AT
nsveantens 3 gas frrarmeandeustluta 0.6-1.7
kg rai”* BufudilndiAesiunmnedeuszuuauaLdmMiy
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nagsuuarlullaseuviniu +1.3 kg rai’ waz +2.1 kg rai’
MINAWY (Y10UaLIE, 2562) uanaNidanudn nans
naasuiisnsinsveandegsnitaiiiinunl’ watilesan
aunsiidmuaudnsinisvgealsliinannisaasuly
WioauUAns LwﬂumiwmaauﬁylﬁﬁwmimLﬂ‘%'amaam{ja
TuwlasiudeudsdailiAnuseduasiiouluvazims
yadou wardmalneasilvinnumuLuresdofintuiai
Tifnadnsnisueeaiinaasuganiidasildmnualy

v
o

UULDN

35 WANITNAGOUAIINAINITONITIINIY

nanaaouLa3 esldsuuuuudnsnsveonsnlusia
Tuntasiudlznds duandly Fieure 11 Jsluwlamaaou
dl#munsnsnismyenlsauaiiiaseiau 46-0-0,
18-46-0 wag 0-0-60 Tudns1 10, 6 wag 12 ke rai”’ muaIsu
wagnan1InadeuRaLantly Table 2

14

rate fertilizer

An automatic variable

Figure 1 1
application testing on casava field.

Table 2 The result of automatic variable rate fertilizer

application testing on casava field.

Description

Field test condition

- Area (W x L) 24x 125 m

- Soil moisture content (dry basis) 5.73%

- Surface texture of soil clay loam

Result

- Fertilizer rate 46-0-0 (10 kg rai”) 10.9 kg rai’
Accuracy (%) (91%)

- Fertilizer rate 18-86-0 (6 kg rai™) 6.7 kg rai’"
Accuracy (%) (88.4%)

- Fertilizer rate 0-0-60 (12 kg rai™) 13.6 kg rai’'
Accuracy (%) (88.7%)

- Speed of tractor 1.17ms"

- Working width (planting: 2 row) 24m

- Theory field capacity 6.35 rai hr'

- Field capacity 4.79 rai hr'

- Field efficiency 75.43%

- Fuel consumption 0.69 Lrai’

nuan1snageula’ esldduuuliudnsinimeen
SoludRlunvasiudUznd il svasvineseninsseuviniu
1.2 m waziudzndsdiony 2 month Tnsfimugedaud
Wosseafswaniiudusudanaus 0.5-0.8 m delunvas
Tudsndafmnudulufiueds 5.73% d.b. uazanuuds
vosiuinldannusenadareglutis 25-40 kg cm? wanis
VAFOUNUTN ANLENNTE NS UTD AT DR UL UUN S
vihesounsninesdeguadowiniu 4.79 rai hr' Uszdndam
N15Y9ULT 9T U 128 BN AU 75.43% wardsnsanig
fuddenhtudomanade 0.69 Lrai! drumuuiugwes
gnsnsvgendy 46-0-0, 18-46-0 waz 0-0-60 ALY
91%, 88.4% WLag 87% MUARU
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