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ABSTRACT

'Water in the form of precipitation or. irrigation, isone ofthe most critical crop inputs th~t.

is needed to achieve a.potentially high-value crops fruits.i.e., vegetables, tobacco and nursery stock

which must he of top quality to win acceptance in the marker place, Attaining quality requires

timely management decisions especially ·of' crop production inputs. Natural rainfall '15

unpredictable, hence. there is.need to detect the rainfall before the irrigation is performed.

Water must he supplied in sufficient quantity or desired quantity when the crop; needs it. By

efficientlycontrolling crops" water supply, an essential production variable ..is being controlled

b~:yond good.soil management.methods. Irrigation is the best managementtechnique.available- to.
meet crop water requirements, The problem-of water stress and water lo~ging on the yield of the

crop due to' the conventional methods of irrigation.of'the farmland has led to the new thinking of

automated water management i.e.," Automated Drip Irrigation using soil moisture and ra111-

sensors» can boost the yield' and the economy.

All tornated Drip irrigation system .isa computerized technique of wateri ng the field, saving

labour effort .and the time incurred in the manual exercise, More-so, agricultural practices can be

on the line throughout the .year and the technique .also provides the means of extracting raw data

fr91;J1the soil which.is transformed to' information tharwouldbe-useful for future planting of the

crop. This is essentially the major difference between the economy of advanced .countries and the

Developing.countries. The method makes use of soil moisture sensor which is one. of the devices

for measuring the. moisture content.of a particular soil which needs irrigation, 'an' ultrasonic water

level sensor' for 'ensuring the level of water in the.reservoir, rain sensor.that detects the presence .of

rainfall in the atmosphere thus interfacing with the computer system. The maximum wateringlevel

is obtained from annual rainfall data.

The key objective of this project is to develop low-cost solar powered Automatic drip

irrigation system model controlled. by a microcontroller which uses.soil moisture and rain.sensors.

Tho microcontroller. performs user defined functions by monitoring the set. point of the soil

moisture sensor along with weather station sensor. i.e., Rain. sensor then checks' the water level

Sensor and outputs commands to drive appropriate actuators (relay, switch and motor pump).

This control system-is built aroundArduino Uno' microcontroller programmed using embcddcdC'

language .
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Inputs are the. signals from three. sensors namely soil moisture sensor using hygrometer module,

water lev~i sensor using the LM. 324 Op-amp, 'and .tlierain sensor using .Fe31. All the three sensors

operate under the principle ..of electrical conductivity, The. microcontroller processes the .input

signals by usingthe controlsoftware embedded.in its internal ROM to generate fiv.e..output signals,

using one, of the output signals tp control a relay that enables the switching on and off of the be

Motor water pump connected to. the dripline. system that irrigates the field, the second output

signals to. detect the presence of rainfall (rain sensor), the thitd outputsignal. to check whether the

soil is dry or wet at field capacity and wilting point respectively; using a soilmoisture sensor while

the other to output signal-is to-monitor the level of water: in the-reservoir tank.using a water-level
sensor, before the water is pumped. The project Can be applied 'iit agricultural. area of any type

where, there 'is'water readily availablefor irrigation or even desert {ireas since 'water pumping can

even be achieved by using solar power energy (clean and SMART energy) and still using that

water for irrigation without hindering the.ecosystem.

Keywords; Automation, Irrigation, Agriculture, SoitMolstufe, Rainfall, crop, Ultrasonic -.

n



.'~

ACKNOWLEDGMENT

Special thanks go to AMI Department especially Mr. Bwire Denis for his guidance, patience and

Endless efforts in ensuring I acquire the necessaryknowledge and skill through this research.

It would be unwise not to appreciate my colleagues in the Department, AMI c1ass·2016 for their

support,

At-this. pomt.I wishto express my.sincere .gratitude to my parents; Daddy, Mr. MakahuliyuSlif.,

Mother, Ms. Nekesa Zaituna & Nandudu Aish«, sisters i.e Namutosi Salama, Sauda, Hawa,

Amina, Hazarati, Shuraimu, Brothers i.e Umari, Abdallah, Isma, Fahad,

tii



DEDICATION

I dedicate this project report to a caring and loving Family at large i.e., wife, Ms. Mary S(l1~drl',

Illy beautiful children i.e.., Lopezi Lucky Yasmin and Nekesa Nelly Tasha, then.finally my
Grandmother i.e. Ms. Namakoye Naume for their prayers, endless support and contribution of

part 'of the efforts which, have been vital in the development and production of this report.

IV



I Makabuli Yasin, hereby declare that Am the sole writer of this research project report and the

details herein describe my involvement of the research design and implementation.

DECLARA TION

~ ':-.'Signature .. ~ ... -...

Date J.t.J ...QJ. .. I..~o.~.r.

. ...

BUSJTEMA ONI vERSJ 1'Y LIBRARY
CJ S 11 •

v



APPROVAL

This is to certify that the final project proposal report has been compiled under the 'supervision of;

Mr. Bwire Denis

Signature t • ',' ••.• .' •••••.•••••• ~••

Date .1 / .

vi



TABLE OF: CONTENTS

ABSTRAGT.,_." : , , : : i

ACKNOWLEDGMENT ,.., " , ·,..,.· · ;: : , iii

:DEDICA TION ''''.' , : iv
DECLARATfON , ; , e , V

.APPl\OVAL :..,..,.: ·-,,l , : :.:.: : : vi'
TAl3LE .OF CONTENTS, ,., · :, ~ · ; , ;., :..vii'

LIS'T OF FIGlJRES· : " ,: ~ ., ;.:..:., , xi

'LIST OF tABLES , ,.., , , , .., ; , xi'l}:
ACRONYMS AND ABBREVIATIONS , , , : xiv
CHAPTER I~BACKGROUND'OF THE STuDy " 1

I.O··INTRODUCTION :: ; : ; , ; , 1

1:.1.Background ·ofthe study , : :.., : , ; ·1

1.2 Problem statement , , , , : : : :·.:.: : ;.: 3

1.4 Objectives- of the study , , , ,\' :3

.1.4.1 Main.objective .:.. ': ; ; ·3

1.4.2 Specific objectives .., , ~ ~..~ :.•: , , '3

1.5 Scope.of the study , , , "':" :,,'.; l ••.•j': .! •.•:-: : :.. : 4
i.6 Justificarionof the 'study .., 4

CHAPTER 2: LITERATURE. REViEW ; ; , , , .5

2.1 IN·TRODUC..TION ;;..;.! •.;,.••.•~ ; " : , 5
1..l.I lrrigationmethods: ~ : , 6
2. i,2 Furrow Irrigation r : .' ~ •••.•• , , ,.:: ••• :; -e» ;~.;, ;" ~ e ••••• 6

'2·..1.3Basin.Irrigation , , , ~".'" : ~ ~.'." 7
2.J.4 Sprinkler Irrigation · 7

2 1 5 D· '. lri . 8'. . np mganon ;, , , .

:2.1.5.1 Wl1YOrip Irrigaticn.wasprcfcrrcd forthis Research? .,«: · ,· 8
2.1.5.:2 Existing-drip irrigation systems : ; ~ . : ; 9

2.15:2,1 Advantagesof drip irrigation overother.irrigation methods ,.~ .'.., ~ : ~ 9'

2.1.5.3 Automated SMART Drip Irrigation. system , ' 10
2.1;5.3..1 .q'5(istirig.Autoniatcd SMART rlbp irrigation system ..;., " " , 10

2,J.5 J.1...1 Drawbacks Of existing Automatic irrigation system : 11

VB.



2.i ..2.1rdgarion Requirement. ,~ .' , r • 1.2

2.2.3 Experimental crop inthe research field · , ,.. 12

.22.J.lSukumawiki (Kale) ,: , ;.;.., ; · 12.

2.2.3.~ Varieties of Sukuma Wiki t ~· ; •• ; ~ ; ; 12

2.2.3.3. Ql?tical ecologicalrequirements of Sukuma wiki (K~le) , ,.' : l3.
-2.2.3.A Diseasesaffecting 'SukUlna Wiki , , , .' 13

2.2.3.5 Pests affecting Sukuma Wiki , · 13
2.2,4 Irrigation Scheduling .' ,. , ; , ; 14

2.2.4.1 Irrigation Schedule Management "'~''''''';'.' : , , ; 14
2.2.4.2. Benefits of effective irrigation scheduling; : ; ~ L.4
2.2:5· Tilne of Irrigation ,., · , .'.'., : , , 1.5

2.2~6 Irrigation interval _ , · , > r ,." ••• ] 5
2.2.Q.l Applicationorprecipitationrate , ; 15

2.2.6.2 Irrigation cycle : ~.'.;: : : .' ; ,.:.; , " : 15·

2.2~6.3 Irrigation intensity , , ,.., , - ,..~ 15

'2.2.6.4 Net depth of water application (dnet) 15

.2.2.6..5 Gross depth ofwater application (dgro..s~} , ~." :, l6
?,;?:6.6 Irrigationfrequency (If) .' : ~:;, , ; : 16
.2.2.6'.7 System capacity (Q); , .'..~ .' , 1"6.

2.2.6.8 Soil waterDepletion as a percentage , , , 16

2.3 Arduino Uno Micro Controller Description ~ 17
2.3.1 Physical Characteristics : , : " 17

2.3.3 Soil Moisture.Sensors Equation ~ :.; :; , : :.::.,..,.: , ; IT

2.3.3.1 Fic:ld measurements e , _ : , , ., 1"8

2.3'.3'.:2.Sotl sampling and-testing- , ,., , , 18'·

2.3.3.2.1 Clay = loam soil experimental field conditions: " , 19
.2;3;4 Sensor Installation : , · ;, , ; 21

2.3A.l Factors affecting soil inoisture sensor measurements arid readings, ; , ., 21

::?-.4Resistor , , , :.: , ,; : , ;.; .. ~ 22
3..0'CHAPiER THREE.: ME.THODQLQGY _ , , ,,, 2.3

3. r IN.TRODIJC·r.i'oN , ~, , , 23
3.·1.1 Project Description : ; , , , ,.., : , 23:

VJ1l



J; 1:2 Busitema Demonstraiion research Site " 23

3.2 Materials/equipment and methods , , , , · 24

3.2.l.Materials· and. equipments , 1'....................••••• · , ;.; 24

3.2.2. Methods used ,.: ;,..; ; ; , ; -: ; 24

3:.2.3 Specific objective on~ , ,., : : '25

.3.2:3 ..1 Software sub - system ,., , 2:5

3. '23.1.1: To develop the program code using Arduino software basing on the.fteld data (Soil
and.rainfall) .. ·7 :, · , 25·

3.2.4 Specific. objective two , ,.· 26

3.2.4.1: To set up the automateddrip irrigation ; 26

3·.2.5 Specific objective three : ~ ; , ; ' ~'..-:.: :.:' 7 .. : t 27

3..2;5.1 Hardwat'e'(Sys~em Design-and Analysis) : , , .27

~,2'.5:1'.1: To integrate the.develcped.softwareprograrn with the hardware: components ,27·
3,1.5.1.1.2 Design considerations of the power supply ; ' 27

3.25.1.1.3.0 Stepping down voltage, , 29

3.2.5. L 1.:3. L Si?;ing ofthe Arduino U110 miorocontroller " )Q

3.2.5.1 J 3.2 Sizing ofthe Ultrasonic Water level sensor , 30

·j.2.5 ..·r.L3.3 Sizing ofthe.De motorpump ..,., , · ,.., : , ·.,._ 31

·~3..2:5:.1.J.3.4 Battery selection , : ; ; ; , ; ; -33

3.2'.5. L..1:3.5 Panelselection :, : ; ;..: ; ; ;.. 34·

3.25.1 Hardware components used in the Automation of Drip .irrigation using soil moisture
:and rain: sensors , ~.~., , ."..:;: ;.:; ; : , :.35

3.2.5.1: 1 Arduirio 0.1)0. Microcontroller ~.,..: " r 35

.3..2.5.1.2 Soil moisture Sensor , ,., , , , ; ·37
3.2.5.1.3 Ultrasonic waterLevel Sensor ; , , · : , :.· 38·

J.2.5.i.3.1 Howultrasouic sensors work? ;' ; 39

3.2.5.1.3.2 How an Ultrasonic Sensor is used7..,.: :.~ ;.".:~ : ;.. 3'9.
3.25.1..3.3·Why uscan Ultrasonic Sensor? :.: ~ 41

3.2.5.1.4 Liquid Crysta! Display (LCD - 20x4) , 45

3.2.5.1 ..5 Water Pump ':' , , ' ; , 48.
3.:2.5..1~6 S.QLarpanel " , , rr , .. , , : ,.: ; ; 49
3:.2.5.1 ..6.1 Photovoltaic clfett , : ; , , , 50

3.2.5'.1.7 Solar Batlery , ,.~.., ; :.. ; :,.. , ; , : , .- :..r 5'.1

.IX



3'.2.5.1.8 Jumper wires ; , , , , " " , " ..' " .., , , , , 5-1

.3;2.5.1.9 Rain Senssr ; , " .;· , ,.. , , ; r .52'
3..2.5.1.10' .Relay.Mo.(lule .. .' ~ :"";'; .' ; ;',; ;., , ,.. , ·.. , ,.56

3..2.5,1.11.brip line systeln ' ' ' ~.' " ·;..,.; ·, 57
Drip , , , , ,_.,.. , " M." ", • •• , , ••• , ••• " , ~••.•.• 58:
3".2,6Specific objectivefour .; , ,' .•., ~ "' , " , , , 6.0..
3.1,6.1:' To carry outon-farm performance test oj the automated drip irrigation model, 6.0

'CHAPTER FQ1JR: R,E.$ULTS AND DISCUSSION .;~•..; ; : .: 62.
4. .1 INTROD{JCTION ,., , ~ ,. ; : : :,; ·..,.'62·

4.1.11RRlGAT10N SCHEDULING BASED ON SYSTEM PERFOR1v1ANG~ 62
4.2 RES:ULTS ..; ;.., , , ,.. , , , , , _62.

4·;2.0. PERFORMANCE- PARAMEtERsrCONDITION'S UNDER THE'MODEL TESTING .• 62

4.,2..0.,] Test performance-for the Automated drip' irrigation rnodel., 63

4.2.1 SOIL DRY, NO. EArN, WATER LEVBL;HALF/FULL - PUMP ON (IRRIGATION
STARTS); ~' : :., ; , ~ 63.

4.2.2 SOIL DRY. RAINING, WATER LEVEL'LQ\V/tTALFlFULL - PUMP OFF (NO
IRR1GATION);: , ~ ' ' ,' "".'" '..' .~ ,. , , " , , ' , 65

4.3 STATISTI.CAL .ANA.LY81S ,., , r , , , , ,.67·
4.3,O.·Stati·stical data analysis-using MS excel ANOVA tool.. 67

4.3:-1 NULL HYPOTHF;SIS .;; ,;.. ,;.;, ..;" " , , , , ,', , , , 68

4.4. Discussion of results " " , ~ , ' , ; ; 69
CHAPTER 5.: CHALLBN'ti"E$, RECQMMENDA. TI0NS AND CON.CLlJSIONS 70

5...1 INTRODUC·TIO.N· , r , •. , , , d., , , ,., ," ,.. ,' , 70.
5.2 CHALLENGES .. , ,.. ', ,' ; ,~.. ,.: ,.." " .. , , ,' ",. , 70

5.3 RECOMM·ENDA;rION·s , , , ,., ; ; , ; 71
S.4. CONCI"USIONS ,: , , ,.., , ; : : " , 71

LIST OF REFEREN¢ES , , , , ."'., , , , .'.: ,.. : ;· , .. 72
APPENDICES , , : , , , ;,.., ,.. 73
APPENDIX 1: SHOWING THE FULL ASSEJviBLY' OF COMPONENTS IN SIDE VIEWS OF
·tHE AUTOMATED D"RIP IRRIGATION SYStEM MOD.EL THAT USES,SOIL 'fv10ISTURE
AND "RAIN SENSORS· , e .. , ,' ,'! •.,.,'" , ,' ,•., ,.'.•••: ,.., ':'.'".:.~•••-;-:•••:••: 73

APPENDIX 2: S·i-IOW.fNG·THE DlFFERENT FRONT VIEW OF THE. ALrrOMATED DRIP
IRRIGATION S'YStEM MODEL usING SOt'CMOlSTUREAND R:AIN·SENSORS .... ~... ,... 74

x



APPENDIX 3: SHOWING THE DIFFER:ENT 3 - DIMENSIONALVTEWS .OF THE
RESERVOIR'TANK VSED , ; , , 75

APPENDIX 4: SHOWING THEUIFFERENT 3 - DIMENSIONAL VIEWS .OF THE VOLUME
OF THE BOX AND ITS·.DIMENSIONS USED, THAT EMBEDDS THE AUtOMATED DRIP
IRRIGATION SYSTEM.. MODELTHA.T USES SOIL MOISTUR.E AND RAIN SENSORS .. 76
3.2.3 .1.1. f:· Software sub system '.' ~., ; .1 ;.~ ; 77

3.'2.3:.].1.J.] : Mode] physical software; construction. of the, "Automated diip 'irrigation system
usingsoil. moisture and rain sensors l) ., " ; ; : •• ;.".~ 77

·3.1.3 Climatic Data for Busitema University Micro Weather Station : ; ;.. 91

4.4.1R.ainfall data , , 91

APPENDIX 5: SHOWING' THE DIFFERENT STAGES TOWARDS THB'
.IMPLEMENTATION,OFTHE AUTOMATED DRlP lRRIOATION SYSTEM MOD~LTHAT
USEs SOIL MQIS:TURE AND RAIN SE.NSQRS , , ,.- , ,..w: : : : 93

LIST OF FIGURBS

Figure 1; Showing Surface irrigated field , , , , , r .. , , , •••••.•• 6
Figure 2; Showing Sprinkler irrigation system 7
Figure 3; Showing drip.irrigation system , , , , , " 9
Figure 4; Showing the t'xisting Automatic drip irrigation system ! : " .: :"; ;..: 1I
figure 5; Showing component Parts of the Automatic J!rip Irrigation System : ; 11
Figure 6; ShOW1r1g a Graph of Soil mass against Date 'dur-ingdrying :.; 19
Figure 7; Showing the Field capacity and Permanent Wilting Point of the clay-loam Soil (Source
(FAO;. 20.17)) · ; ; ·; ; " . :.,., 20.
Figure 8; Showing Busitemaresearch site GIS extract. , , , 23
Figure 9; Showing the CONCEPTUAL 3D model ofthe Automated drip irrigation system that
USessoil moisture and-rain sensors with all the components connected , 24
'Figure 'lOtShowing theFlowchart.cxecuredbythe Arduino Uno ruicrocontroller-i.. : .,. : .. 26
Figure 11; Showing the.:FI~w chart executed by the ArdulnoUn» rnicrocontrollcr ;· i·6
Figure 1'2; Showing the 'physical construction.tif the Automatic SMART DRJP lRRIGATfON'
SYSTEM developed after-setting up the model 28
Figure 13; Showing a Schematic diagram-for the-hardware system using F.RITZING software 28
Figure 14j Showing PIli output for an Arduino Uno microcontroller, Source (Bhoyar, 2018) 36
Figure 15; Showing the sen moisture Sensor Source.j Atayero and Alatishe, 20.\5) 57
Figure 16; showing the mechanism of an Ultrasonic water Level Sensor , , , 39
Figure 17; Showing the evolution that led J9 the innovation of the Ultrasonic water level sensor
................ ~ , , '.' _ ~.:..;.:." ..: ; : , , : '40.·
Figure 18; Showingthe Uitrasonic Water.Level Sensor, Source (Hemachandran, 201'7) .; 41
Figure 19; Arduino connection to' an Ultrasonic. Water level sensor .42
Figure 20; showing a hot ·glucgUtl used for melting glue sticks , , " 42



Figure 21; .showing a soldering iron-rod , , " .: 43
Figure 22; TheDualdigital counter up timer sensor used during the timing of the Automated drip
irrigation that uses soil moisture and rain ~enS9rs < , : : , ; 44
Figure 2j; Showing the 2Qx4 Liquid Crystal Display (LCD)" Source (Husaein, Ahmad 'and
Rashid, 2018} : ; , ; "".' ,; , , ,.. 45i
Figure 2.4;.Showing.the Pin output diagram for a 20,,4 LCD ; , 46'
Figure 25;'ShQwing a2QX4 LCpCorinection to.Arduino Board.Source (Science and
Engineering, 20'15) ,..; ; , ,.: "." e 47
Figure 26; Showing the different sides and dimensions .of the' brushless.Dc W'ater Pumps Source.
(Sandrimani and Unnibhavi, 20J·8) , , ,' : , 48
Figure 21; Showing the 1bW'Solar panel, Source (Montoro and' Fereres, 2011) :.: ;, 49'
Figure 28; Showing Solar Photovoltaic Effect ;.,.~ :.~ " ; 50
Figure 29; Showing a 12V7A.li DC Lead Acid-solar Battery; Source (Atayero and' Alatishe,
2015) :: : ;.: "':'.:', : ~ : :.' : ; ~' ' ·5··'
Figure 30:i Showingthe Jumper wires used for .connections ;..i, ~.· ; ~ l
Figure 31; Showing the Raindrop Sensor that .detects the.rain through the principle of
eleotroeonductivity ; , ; , r 5~.
Figure 32; showingthe potentiometer and Raindrop sensor outp.ut connections 53
Figure 33; Showing the. Arduino Connection to a R~in. sensor __ 5.3
Fignre.34; Showing One channel relay module: , r ,.;. 59.
Figure 35:; Showing the Various Components' ofthe Drip linesystem, Courtesy: ·,scott Sanford
and John Panuska (2Q18) , ~ , ; ~ .., 57
Figure 36; Showing the.Block Diagram Description " ; ; ~.,..;.., ; 58
Figure 37; Showing the connections of the hardware components' during the setting up of the
model : : , : , , ; : ;.: : ; e ; 59.;
Figure 38';. Showing a Circuitdiagram for the hardware system using FRITZiNG software 59.
Figure 39; Showing A graph of the Amount of water against Time during irrigation , 64
FigureAO; Showing A graph of the Antountofwater against Til1),C duringirrigation 66
Figure 4 t~.·Showing A GRAPH OF AVERAGE RAIN AGAiNSTDA iE showing the rainfall
pattern inBusirema University research demonstration.site, , ~ , 98.

xu



LISTOF :tABLES

Table 1; Showing Optical.ecological requirements ofSukuma wiki (Kale) ~.,.._" :13:
Tahle.2; Showing the-field measurements on.an area on Busitema.Universiry demonstration site
............. , , '" , , ' .. , " , , " . .1~
TabJe 3; Showing the results obtained during the-drying ofthe soil samples ., 18
Table-d; Showing theresults -.obtained during laboratory tests in Busitema University, "Geology
$llTigatio~ Simulation lahoratories" :.; ;, :.,: : , 19
TabJ~ 5; Showing Specifications of an ultrasonic water level sensor ;..;.· _ 3.0
Table 6; Manufacturer specifications ofthe lOW solarpanel. ; " .. 3,5
Table 7; Showing the PERFORMANCE pARAMETERSI CONDITIONS under which the
model was tested ., ; , , , , 62
Table 8; Showing Periodic test performance fortheAutomateddrip irrigation model , 63
Table 9; Showing the SOIL DRY, NO RAIN. WATER LEVEL 'HALFIFULL condition for the
occurrenceof IRRIGATION " , , , H.' •.•.•••, ,.,;· ••.. ; ·.• ; 63
Table 10; Showing the SOIL DRY, RAINING,. WATER LEVEL LOW/HALF/FULL conditions'
for No lRRTGATION ; ; ;..; · ~ , ; 65
Table 11; Showing Statistical data analysis using MS excelAN.oVAtool fbrAlpha=5.% 67
Table 12; Showing Climatic Data for Busitema University Micro Weather .Station from Jai1-26 I 8
to De.c:..2018 .. : " : · ; ; Si'I
Table IJ;Showingthe Rainfall data from Jan 2019 to Feb 20 19 IBusitenla university research
field, 20.19) ; , , ; , , 92

Xlll



ACRONYMS AiVD ABBREViATIONS

De: Direct current

V:, Volts

Ah: Ampere hours

IDK Integrated DevelopmentEnvironment

LCD: Liquid Crystal Display

lJSB: Universal Serial Bus
CPU: Central Processing Unir
A:' Ampere

LED: Liquid Electrostatic Display

AC: Alternating Current

Q: Ohm
RoM: Read Only Memory,

A,Q: Analog pin zero

Do:' Digitalpinzero

MHi: Megha Hertz

PCB: Printed CircuitBoard

W: Watts

ANOVA: Analysis Of Variance

eRD: Complete RandomDesign

PWP: Permanent Wilting Point

FC: Field Capacity

FAD: Food Agricultural Organisation

Ha:, Hectare'

L': length

Nr: Number ofemitters 'per plant

'Q: discharge

R:, Rainfall

Se,~ Emitter Spacing

'R.zp: RoptZonc Depth

Sr: Row spacing

X,IV



CHAPTER l:BACKGROVND OF1HESTUD,Y

1.0 INTRODUCTION

'1~1'Background of'fhe.study
Hungund, Kamataka- World's Largest Integrated Fully Automated Drip Irrigation Project

Constructed byJain Irrigation Systems Ltd, ) JISL( Jalgaon, '<it Ramthal ( Marol) in Karnataka

was 'executed under Krishna Bhagya )al Nigam Limited a Division' or Water Resources

Department of Karnataka; 12;300 Ha of area, covering 7382 farmers of .Hungund and nearby

talukas, Work order value .about JNR 4,850 Mi IIion 'completed in 18 months, Reinforcing JISL 's

micro irrigation expertise, solutions and global leadership, The integrated East Side Package of the

project would jrrigate 123.0'0ha of land with fuily automated Drip Irrigation System. Under this

integrated project, water is.delivered directly from source to the-root zone using HDPEIPVC piping

network and '011 farm drip irrigation systems.
Automatic irrigation equipment refers to electric/battery-operated components that are, used to

automate irrigation .systems in end-userindustries, such as agriculture, commercial and residential,

automatic irrigation equipment market. analysis, considers sales from automatic irrigation

equipment, automatic .irrigation controllers, automatic irrigation sensors, automatic' irrigation

valves injectors, and automatic irrigation flow meters. The -analysis 'also considers the sales- of

automatic irrigation equipment in AllAt, Europe, North America, South America, and MEA ill

2018, the automatic irrigation controllers segmenrhad a significant market 'share, and this trend is

expected to continue over the forecast period, Factors such as innovative product.offering can play

a sigriificantrole in the 'automatic irrigation controllers' segment to maintain its market position.

Smart irrigation controllers such as soil moisture sensor systems (SMSs) have-proven that-they

can-save.significant amounts of water in controlled turfgrass plots under-normal/wet weather and,

even, under dry weather' conditions.

These water savings have",been achieved without a decline in the tuifgr-aM quality (Cardenas-

Lailhacar et al., .2008,201 0;,M~Crcady eral., 200.9,;Cardenas- Lailhacar and.Dukes, 40] 2; Grabow

·et '~1.;2013),Haley and Dukes (2012) rep 0rted that the homes with an SMS 'ih the same area as

this study, applied.65o/c(lq$~writer than the-homes without sensor feedback.

]
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