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 ̪ϞмтЛЮϜм ϤϜϾтввЮϜ ̪ АтЧжϦЮϝϠ рϼЮϜ аϝДж

 аϝДжЮϜ ϤϝжмЪв ̪ ЬϝвЛϦЂъϜ ϤъϝϮв



Microirrigation  ХуЦϹЮϜ рϽЮϜ

Â ϢϿлϮϒ ев ϣУЯϧϷв ИϜнжϒ ϽϡК ϣЏУϷзв ХТϹϦ ϤъϹЛгϠ иϝугЮϜ ЭуЊнϦ ϣТϝЎϜгЮϜ иϝу

ϝлЦнТ ХЯЛв мϒ ϝлϧϳϦ мϒ ϣϠϽϧЮϜ ϱГЂ пЯК ϸнϮнв ЙтϾнϦ аϝЗж ϣГЂϜнϠ.

ÂϾнϧЮϜ АϝЧж Ьы϶ ев ̪ϺϜϺϼ мϒ ϢϽуПЊ ϤϜϼϝуϦ мϒ ϤϜϽГЦ ЭЫІ пЯК иϝугЮϜ Єϼ бϧт мϒ Йт

ϣувϝЃгЮϜ ϟуϠϝжцϜ мϒ ϤϝІϝІϽЮϜ.



Water Application Characteristics

 ЉϚϝЋ϶  ϣТϝЎϜиϝугЮϜ

ÂϣЎУ϶жв ϤъϸЛв

ÂϣЯтмА ϤϜϼϦТ оϸв пЯК

ÂϣϠϼϝЧϦв ϣтжвϾ ЬЊϜмУϠ

ÂϢϼІϝϠв ϝлЯ϶Ϝϸ мϒ ϼмϺϮЮϜ ϣЧАжв дв ϞϼЧЮϝϠ

ÂЌУ϶жв АПЎϠ

Âϝ̯тϠЂж ϣтЮϝК ϣϠмАϼ ϣϠЂж пЯК ДТϝϲϦ ϝв ̯ϢϸϝК

ÂϣтКϜϼϾЮϜ ЬтЊϝϲвЮϜ сТ аϸ϶ϦЂ̳Ϧ/Ϧ сТм ϣтЮϝЛЮϜ ϣвтЧЮϜ ϤϜϺ ϣтжϝϦЂϠЮϜ ФϚϜϸϲЮϜ ФтЂж

ЬϦϝІвЮϜм



сϮϺмвжЮϜ ФтЦϸЮϜ рϼЮϜ аϝДжЮ сАтА϶Ϧ аЂϼ



Advantages ϤϜϿуггЮϜ

ÂϣуЮϝК ХуϡГϦ Ϣ̭ϝУЪ

ÂϣуϮϝϧжϖ/ϣуЮϝК ϢϸнϮ

ÂϣЦϝГЯЮ ЭЦϒ ШылϧЂϜ

ÂЭЦϒ ϣϲнЯв ϽАϝϷв

ÂсϚϝугуЫЮϜ рϽЮϜ Йв СуЫϧЯЮ ϣуЯϠϝЦ

ÂЌϜϽвцϜ ЭЪϝЇвм ϢϼϝЏЮϜ ϞϝЇКцϜ нгж ЌϝУϷжϜ

ÂЭвϝЫЮϜ сЮфϜ ЭуПЇϧЮϜ ϣужϝЫвϖ



Disadvantages ϞнуЛЮϜ

ÂϣЛУϦϽв ϣуЮмϒ ϣУЯЫϦ

Â ϣжϝуЊ ϤϝϡЯГϧв)ϵЮϖ ̪ϤϝГЧзгЮϜ ϸϜϹЃжϜ(

ÂϤϝϦϝϡзЮϜ ϼмϻϮ нгж ϣтϸмϹϳв

Â ϤϝϦϝϡзЮϜ ев ϞϽЧЮϝϠ ϰывцϜ бЪϜϽϦ)ϣЯЯϡгЮϜ ϣЧГзгЮϜ РϜнϲ ЬнА пЯК(



Salt accumulation leached 

downward by successive water 

applications

Salt accumulation leached 

radially outward from drip 

tubing

Subsurface Drip Sprinkler/Flood

ϱЮϝвЮϜ ̭ϝвЮϝϠ рϼЮϜ ϤϲϦ ϱЯвЮϜ ϣЪϼϲ



Types of Systems  ХуЦϹЮϝϠ рϽЮϜ аϝЗж ИϜнжϜ

Surface trickle (drip)  БуЧзϧЮϝϠ сϳГЃЮϜ рϽЮϜ)ϽуГЧϧЮϜ(

 бϧт ϣϠϽϧЮϜ ϱГЂ пЯК БуЧзϧЮϜ АϝЧж сТ ϢϽуПЊ ϤϝϳϧТ ϽϡК ̭ϝгЮϜ ЙЎм)Цϒ ̯ϢϸϝК ев Э3

ϤϝжнЮϝϮ/БуЧзϦ ϣГЧж ЭЫЮ ϣКϝЂ(

ХуЦϹЮϜ рϽЮϜ ев ϝ̯КнуІ ϽϫЪцϜ ИнзЮϜ

БуЧзϧЮϜ АϝЧж ев ̭ϝгЮϜ ХТϹϦ ЀϝуЦм ЭЯϡϧЮϜ Аϝгжϒ ЉϳТ йЮы϶ ев еЫгт



ϸтϸϮ дϝϦЂϠ сТ ϣтАЧж ϣТϝЎϜ ϼϸϝЊв



Â ХуЦϹЮϜ ЄϽЮϜMicro sprinkler

 ХуϡГϦ ̭ϝгЮϜ)ϺϜϺϼ ̪ϞϝϡЎ ̪ϩУж ̪Єϼ ( ЍУϷзв БПЏϠ ϣϠϽϧЮϜ ϱГЂ пЯК)ϸϝК ев ЭЦϒ ̯Ϣ

1днЮϝϮ/Єϼ ϾϝлϮ ЭЫЮ ϣЧуЦϸ(

ÅϣϠϽϧЮϜ сТ йЛтϾнϦ ев ̯ъϹϠ Ϝ̯нϮ ̭ϝгЮϜ ЙтϾнϦ

ÅХТϹϧЮϜ ЬϹЛв ИϝУϦϼъ Ϝ̯ϽЗж ϣжϝуЋЮϜм ϱуІϽϧЮϜ ϤϝϡЯГϧв ЌϝУϷжϜ



Bubbler сКϝЧУЮϜ рϽЮϜ

ÅϣϠϽϧЮϜ ϱГЂ ϟуАϽϦ ϾϝлϮ

Å ϢϸϹϳв ХАϝзв сТ ϣϠϽϧЮϜ ϱГЂ ϽгПЮ ϽуПЊ ϼϝуϧЪ ̭ϝгЮϜ аϹϷϧЃ̳т) ев ЭЦϒ ̯ϢϸϝК1

днЮϝϮ/СтϽЋϦ ϣГЧж ЭЫЮ ϣЧуЦϸ.(

Å ̯ϢϸϝК ϣϠϽϧЮϜ сТ ̭ϝгЮϜ ϞϽЃϦ ЬϹЛв ев ϽϡЪϒ аϜϹϷϧЂъϜ ЬϹЛв днЫт ϝв)ПЊ ϟϡЃϠ ϽГЦ Ͻ

ЭЯϡгЮϜ ̭ϿϯЮϜ.(

ÅϣЯуЯЦ ϣжϝуЊм ϱуІϽϦ ϤϝϡЯГϧв.



Subsurface trickl  рϽЮϜ ϥϳϦ БуЧзϧЮϝϠ       сϳГЃЮϜ

ÂϣϠϽϧЮϜ ϱГЂ ЭУЂϒ ϢϽуПЊ ϤϝϳϧТ ϽϡК ̭ϝгЮϜ ЙтϾнϦ бϧт

Â днТϹв сϳГЂ рϼ аϝЗж)ϼϝϧвϒ ϣЛЏϠ пЮϖ ϤϜϽϧгуϧзЂ ϣЛЏϠ ев(

Â ХуЛт ъ бϚϜϸ ϟуЪϽϦϣЪϽϳЮϜ



30 in

60 in

ϣтУЊЮϜ ЬтЊϝϲвЯЮ ϱАЂЮϜ ϤϲϦ АтЧжϦЮϝϠ рϼЮϜ ϞтϠϝжц сϮϺмвж ϞтЪϼϦ

12 ï14 in

Non Wheel-

Track Row

Wetting Pattern

Drip Tubing

60-inch dripline spacing is satisfactory on silt loam & clay loam soils



System Components аϝЗзЮϜ ϤϝжнЫв

Â Pump

Â Control head

ÅFilters

ÅChemical injection equipment 

(tanks, injectors, backflow prevention, etc.)

ÅFlow measurement devices

ÅValves

ÅControllers

ÅPressure regulators

Åϣ϶Ўв

ÅаЪϲϦ Ѐϒϼ

ÅϼϦыТ

Å ϣтϚϝтвтЪЮϜ ϸϜмвЮϜ дЧϲ ϤϜϸЛв) ̪ϤϝжϜϾ϶

ϵЮϖ ̪ϸϜϸϦϼϜ Йжϝв ̪ϤϝжЦϝϲ(

ÅФТϸϦЮϜ ЀϝтЦ ϢϾлϮϒ

ÅϤϝвϝвЊ

ÅаЪϲϦ ϤϜϸϲм

ÅАПЎ ϤϝвДжв



System Components, Contdé

Â Mainlines and Submains (manifolds)

ÅOften buried and nearly always plastic (PVC)

Â Laterals

ÅPlastic (PE)

ÅSupply water to emitters (sometimes "emitters" are part of the 

lateral itself)

Å ϣтКϼУЮϜм ϣтЂтϚϼЮϜ АмА϶ЮϜ)ϤϝЛвϮвЮϜ (Ϧ ̯ϝвϚϜϸм ̪ϣжмТϸв дмЪϦ ϝв ̯ϝϠЮϝО ̯ϝϠтϼЧ

 ШтϦЂыϠЮϜ дв ϣКмжЊв)PVC)

ÅШтϦЂыϠЮϜ дв ϣКмжЊв ϣтϠжϝϮЮϜ АмА϶ЮϜ(PE)   ЙтϾмϦЮϜ АϝЧж пЮϖ иϝтвЮϜ ϸмϾϦ

)йЂУж сϠжϝϮЮϜ А϶ЮϜ дв ̯Ϝ̭ϾϮ ЙтϾмϦЮϜ АϝЧж дмЪϦ ̯ϝжϝтϲϒ(



Applicator Hydraulics  сЫуЮмϼϹук аϝЗжϣТϝЎыЮ

ÂаϝК

ÂК ϟϯт еЫЮм ̪аϝЗзЮϜ ϽϡК ̭ϝгЮϜ ЙтϾнϧЮ ϟуϠϝжцϜ сТ БПЎ ϸнϮм аϿЯт ϾϝлϮ пЯ

БПЏЮϜ Ϝϻк ϹтϹϡϦ ЙтϾнϧЮϜ.

Âqe = ϩКϝϡЮϜ ев ̭ϝгЮϜ ХТϹϦ ЬϹЛв

ÂK = ϩКϝϡЮϜ ев ̭ϝгЮϜ ХТϹϦ ЬϹЛв ЭвϝЛв

ÂH = ϩКϝϡЮϜ ϹзК ̭ϝгЮϜ БПЎ

ÂX =  ϩКϝϡЮϜ ев ̭ϝгЮϜ ХТϹϦ ЬϹЛв Ѐϒ)ϩКϝϡЮϜ Инж Рыϧ϶ϝϠ СЯϧϷт(

xKH
e

q =



ÂEmitters (Point Source)   ϤϝГЧзгЮϜ

ÅLong-path  ЭтнГЮϜ ϽггЮϜ ϤϜϺ

ÅOrifice  ϤϝϳϧУЮϜ ϤϜϺ

ÅVortex

ÅPressure compensating (x < 0.5)  ϥϠϝϫЮϜ БПЏЮϜ ϤϜϺ

ÅFlushing 

ÂLine-source tubing ЙтϾнϧЮϜ Б϶ пЯК йϧϡϫгЮϜ пЯК ϤϝГЧзгЮϜ

ÅPorous-wall tubing (pores of capillary size that ooze water)

ÅSingle-chamber tubing (orifices in the tubing or pre-

inserted emitters)

ÅDouble-chamber tubing (main and auxiliary passages)

Applicator Hydraulics Contdé



ÅSprayers ϤϝІϽгЮϜ

ÂFoggers, spitters, misters, etc

ÂRelatively uniform application over the wetted area

Â Lateral hydraulics  ϣуЫуЮмϼϹулЮϜ ϤϝКϾнгЮϜ

ÅVery much like sprinkler hydraulics, but on a smaller scale

ÅSince there is usually a large number of emitters, multiple outlet 

factor (F) º0.35



Other Design and Management Issues

Â Clogging ϸϜϹЃжъϜ

ÅPhysical (mineral particles) сϚϝтϿуТ

ÅChemical (precipitation) сϚϝугуЪ

ÅBiological (slimes, algae, etc.)  сϚϝуϲϜ

Â Filtration  ϣуУЋϧЮϜ ϢϿлϮϜ

ÅSettling basins 

ÅSand separators (centrifugal or cyclone separators) 

ÅMedia (sand) filters

ÅScreen filters



There are many different types of filtration 

systems.  

The type is dictated by 

the water source and 

also by emitter size.  



Plugging Potential of Irrigation Water for Microirrigation



ÂChemical treatment  ϣуϚϝугуЫЮϜ ϣϯЮϝЛгЮϜ
ÅAcid:  prevent calcium precipitation  ϣуЏвϝϲ

ÅChlorine                               ϼнЯЪ
Âcontrol biological activity:  algae and bacterial slime

Âdeliberately precipitate iron

Â Flushing     ϣуЃЫЛЮϜ
Åafter installation or repairs, and as part of routine 

maintenance

Åvalves or other openings at the end of all pipes, 
including laterals

ÂApplication uniformity ϣТϝЎъϜ ϣувϝЗϧжϜ
Åmanufacturing variation сЛзЋгЮϜ Рыϧ϶ъϜ ЭвϝЛв

Åpressure variations in the mainlines and laterals  Рыϧ϶Ϝ
ϤϝКϾнгЮϜм ϣЃуϚϽЮϜ ϟуϠϝжъϜ сТ БПЏЮϜ

Åpressure-discharge relationships of the applicators

Å ϣТϝЎъϝϠ СтϽЋϧЮϜм БПЏЮϜ ϣЦыК



Subsurface Drip Irrigation Advantages

Â High water application efficiency

Â Uniform water application

Â Lower pressure & power requirements

Â Adaptable to any field shape

Â No dry corners (vs. center pivot)

Â Adaptable to automation

Å йЛУϦϽв ϣТϝЎъϜ Ϣ̭ϝУЪ

ÅЙтϾнϧЮϝϠ ϣувϝЗϧжϜ

ÅϣЏУϷзв ϢϼϹЧЮϜм  БПЏЮϜ ϤϝϡЯГϧв

ÅЭЧϲ рϜ сТ ϝлЧуϡГϧЮ йжмϽв

Å  йϧгϦъϜ аϝЗж ХуϡГϦ еЫгв



Subsurface Drip Irrigation 

Disadvantages

Â High initial cost

Â Water filtration required

Â Complex maintenance requirements

ÅFlushing, Chlorination, Acid injection

Â Susceptible to gopher damage

Â Salt leaching limitations

ÅϣуЮϝК ̭ϝЇжϜ ϣУЯЪ

ÅиϝугЯЮ ϣуУЋϦ ϤϝϡЯГϧв

Å ϢϹЧЛв йжϝуЋЮϜ ϤϝϡЯГϧв

.1ЄыУЮϜ аϜϹϷϧЂϜ

.2 м ϼнЯЫЮϜ ЬϝгЛϧЂϜм

.3ЍвϜнϳЮϜ еЧϲм

ÅЌϼϜнЧЮϜ ϟϡЃϠ ϼϜϽЎыЮ ЌϽЛϧЮϜ ϣужϝЫвϜ

ÅϰывъϜ ЭЃО сТ ϣтϸмϹϳв



Subsurface Drip-Center Pivot 

Comparison
(ı-Section Field;  ET = 0.25 in/day)

Subsurface Drip Center Pivot

Area Irrigated 160 acres 125 acres

Initial Cost $800-1000/acre $280-360/acre

Irrigation Efficiency 90-95% 70-85%

Water Requirement 5.0-5.3 gpm/acre 5.5-6.8 gpm/acre

Operating Pressure 10-20 psi 25-35 psi

Energy Requirement
(250-ft lift, ı mile supply line)

36 hp-hr/ac-in 48 hp-hr/ac-in



Schematic of Subsurface Drip Irrigation (SDI) System

Pump 

Station

Backflow

Prevention

Device

Flowmeter

Chemical 

Injection 

System

Air & Vacuum

Release Valve

X X

Pressure Gage

X X

Flush Valve 

XX

Dripline 

Laterals

Zones

1   and    2

Submain

Flushline

Filtration 

System

x

X Zone Valve 

Diagram courtesy of Kansas State University
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