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Development and Implementation of a ¢
irrigation Control System for Maize Cr.

[brahim A. G.*', Mosadomi, T. J.%, Odq

" Department of Physics, Federal Umvm
Department of Geography, Federal Unive

ABSTRACT

s work presents a microcontroller based system w.lnﬁ ""
nodels o develop wmgation schedules for maize crup 1l

i
mvolves field survey, electronic circuit design, imp J ar

-

crops oot depth pattern and water requutmmt hro

a.¢ power supply, moisiure sensor, microcontro) {-.

o e

permut the sprinkler to start and stop at given times dur

I —

predetermined level as sensed by the soil ae_-ql_;it_;._;ff.
permits interaction with the farmer on the =-
lest results indicate effective mgatl | througho

vield guality, water and energy cons

Lo

‘J.I-_' .

Kevwords: [mgaton, Loamy soil, Micre controller

I. INTRODUCTION

Modern agnculture require w.- s1alize
hence depends on n:ngmemmg
the physical sciences forr ::~ u ?"
pecialized aspect 1s rmgation, Ir
application of water to 4 i
of agricultural crops [“ﬂ,ﬁ

vantage which 1s tk :.'..;-.
on imgated fields &

all land under v"q

" i

vaterlog soil or ne Ce
hat the crops ane dami
properly (3] and |
rom -.upplm
:cononueal |

CArce cSpecs
weed o

and I']’] ST

rop 1
8], ot 5
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and Quality, water and onergy  conservation, less
nanpower and low production costs.

Il. METHODS AND MATERIAL

he methodology adopted for this work is as follows:
oid sunvey, clectronie circuit design, implementation

1.1 Field survey

work of thes nature, field M
ccessary for a correct sumulation of

~henomenon [11] and [12]. In this case, a fick ‘ Stuc
awas camed out o match the maize crop's
omands with its growth period. Since the crop’s
semand changes over time as the root zome i
- 1s growth cycle. A knowledge of the rat
- root zone of the crop increases oOver time
1 cwide for the imgation scheduling the
ant’ s growth cycle. To do this, a craitica
¢ root growth patterm was done St :. ”
cht gquantity of water requi d at
Jer to achieve this, Some mas
eparate rOows on a lm
sannty of water supphied ﬂ
e manual irrgation for each re
sctices for maize were obse
wih penods were W -.
cated or over lrnmmd'. "- 1S
4Lat1tm of rrtgltﬂl

ung imes were ol
at the water will
ared root depth
- measurement of thes
moist soil was done
moisturc St
LTS, qmut}'ﬁ
‘he crop over &
attern of the Crops
ok and WS ¥
ult obts .

vwith stag
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| compriscs of three constituents namely the solar panel,
| solur charge controller and the dattery The enormous
rencwable energy of the sun was hamessed using an 18
V. 50 W monocrystaliine solar panel positioned at the
right tiited angie of 107 (latitude of location) due south
for 2 maximum solar gain. From power analysis of the
device, the power requirement of constituent sections is
25 W wilh the maximum voltage and current ratings of
A 1 2.5 T'i'u:rt:sultmtlﬁ\' Sﬂwmmh

. 10 A solar charge controller. “
onal power supply section tsmuhmﬁ
p down transformer for stepping fi
nndge recufier for conversion to de, a a 1‘
F capacior e(“ ) for climination nflw
“809 and 7810 regulators to peg the ol
nd 10 V respectively as will be
ent sections. A socket was M

stor where cither the solar or ac§

T ———————

_— L

u_ o T

=y

T — —— — T —— T ——

through successive M
using a block dum

“the system s shown in

DTMF

GSM |

- e

igure 1: Block disgram of

~ction will be &

e yensor U!!il
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v the mamrity stage, water has little or no effect on the

op. therefore period 4 and § were merged (ogether
Fach of the metallic thumb tag for period 1 o 4 of the
cnsor SW were directly conneoted to pin 1,2, 3, 4of
e microcontroller. LED's D2 to DS were ncorporated
i are o turn ON at same growth period that sensor |
are respectively to monitor. The second sensor
SWI s connected to pin 11, 12, 13 and 26 of the
rerocontroller respectively, The microcontroller via its
crogrammed instruction,  triggers  each  sensor o
metion when its growth period is due while the sensors
o teeds the microcontroller of the moist condition
und the root zone. If below the predetermined value
95 L1 water s sprinkled until the resistance of the
drops to the predetermined value for the current
cowth  period  before the microcontroller takes
ppropriate action by tripping OFF the sprinkler unit.

[ he Microcontroller Unit

3l r1]|L|”LUﬂ“U“L|‘ Ih in Embﬂddﬂd ’mh ” -_ .
hich executes instructions based on thn me
iten on it. This 18 the ‘brain’ of the &

ntrols  and  processes input Em
ippropriate output SIL.,I]HIE to the interc onnecte

s work, the microcontroller used is ﬁ
m 8051 family. The
rammed using uasembly langum

called top win umversal program
s the Vee, and powurudhymﬁb
he power unit. The controller m
cillator as its operating &
delay frequency needed M
(Hz crystal, the mmrﬂﬂﬂ,_,,. |
uting one million inst “““"'5.'!:',_..'_-" '
9C52  microcontroller
plemented in this designissh
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vahd © receved from a remote GSM
then latches it's output  on  the
roller's pm 10 and 31 for onward action. The

nnechon 18 shown in the general circuit
[1gure a

obal Svstem for Mobile Communications
Viodule

nhone serves as the remote phone to the
ver. The phone 1§ set on auto answer so as
Jcally recerve any incoming call relayed from
module. The remote phone would be
key-in  the required code for the
ler 1o perform a certain tasks to operate the
he phone shall receive a message “about to
om the microcontroller through the DTMF.
nas a choice of replying “OK” to commence
mmediately or ignore the message and
sninkling for another thirty minutes. This
Jlow the farmer ample time to retum to the
upervise the sprinkling process when
nce the remote phone is through with
operator can hang up. The
ler also interacts with the remote
- gizte of the soi1l moisture sensors.

‘he (GSM phone to undertake this ta

Inven. For this reason, a pnp

nnected to the ‘select” buttor
cally perform this required opera

-

nsistor to the negative poimntan
tive point. Then the™ t
gh a 1.5 k2 resistor 100ps
ontroller chip. The "
iher ransistors to the *d
of the receiver phone
25) and port 2
cspectively: N8
ned together
vhile the colie@
" appropriate

ransistor drive

-!'
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prnkhing of the soil around the  The display on the LED S
ure content reaches the desired C ontrol smut i

porsture sensor which sends
ntroller A 10V pump was used
mnecting from the water tank to
ornklers relay s driven by a BC
L limathing base resistance of |

the transistor 1s connected o pin
ler rom where the secthion 18
agram ol the sprinkler section i

sure 6: The Sprinkler Section.

.tal Display (LCD) Unit |
'4HD green phESE 16 x
display a maximum of 3
with 16 n each line. The k
port 0 of the microco e
CD data/bus line (pins
“ontrollers pin 32-39 resg
ns (pm 4-6) IS ¢
71 respectively. LG
nply (10 Vee) oin 3 s
‘or setting the brig
 one's desire. Fig

i

o
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nmicrocontrolier were nully
ong the outlet pipe back 1o the
plugged iMoo external sockets
nplemented with two sensors. 'wo
od 10 WO maze rops in ﬁﬂd
ment 18 mamtaned but the outlet
und the [arm, mantaming same
ce mono cropping (only maze)
rops planted same day, at equal
nd same sonl type (loamy soil);
their root zone will be the
wo maize crops were used as
the soll moisture sensors were
zones for an assessment of

Ner rool Zones.

RESULTS AND DISCUSSION

ment shows that times ':;'iL
rure content: “High™, k_"-.::' '
.+ correspond to periods whes
one are getting a little dned @
.:ru;ug,h respcctivc.ly s '-'-i..-;-a-.'“
constantly turns ON
<00 pm in the evening

inieraction between the
The farmer is kept ak

ol zone, current growi
ation to sprinkle. The

ninates the sprinkin
. sending a short e
srinkling and ignos
delay of thirty
uantity of walep
cach gl'ﬂWﬂl ] ..
-asured. The
gquantty of wi
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e system 1o become multi-crop

vpe by upgrading the microcontroller
such that a crop of nterest and a soil
wlected  and  an  effective irrigation

s ran throughout the crop's life

obust underground water outlet
deliver the required quantity of water
rowth period directly at a depth
oot hairs. This will further save water
with peculation of water from soil top

Tt d
LWy, .y L]
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