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Microirrigation Xy UWCHKF p <
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Water Application Characteristics
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C-P sMMBXKAOR DL pHOF p ¢

Controls g e . BTSSR i __ Submain Line
/O T~ e ) ///

/ i ™ T~ | 7
/ Check Valve® X \\\ Solenmd ///
/ / GaUge AN & gValve
\ 3 5 ; N
Purip] Lo fl 3 \O o Main Line N // /ubmam Line
% = B

Chemical  Primary
Injector Filter

Secondar)/ //ﬁmltter
Filter
/ / /Lateral

Solenoid Submain Line
“Water Source Sefc__?lft‘grar Y_/’ Valva / /

*A backflow preventer or vacuum breaker is
required in some areas.




Advantages 9 F 9y r r HOF
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Disadvantages 1 H.y Jl FOF
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Salt accumulation leached
radially outward from, drip
tubing

.

I \4 E— \4 -

Salt accumulation leached
downward by successive water
applications




Types of Systems Xy UCHOFE 3 p

Surface trickle (drip) (O.y [) HEWOF3 3 OF 3

3 eRbKp w3303 OF ool b

nAK bBy4uys goB TA

(bByUd3s b WHMHKH Db

Xy
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eB _ FrOF XTC
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Micro sprinkier = X'y Ll 'C HOF

eBYH p K1Y P3 B BMALZ MEPDI IOF QY PX e
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Bubbler "¢ K'f Y Y
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Subsurface trickl Ui ch G)yBORF
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Drip Tubing
601N

cO-Inchidripline: spacing IS satisfactory on silt' loam &.clay loam soil:



System Components a f£'3.3 1OF 9

A Pump K YQ \
A Control head abt b bATE
AFilters P b

¥ 7 G&>F 7 B T b Ok
0w _ pFpbptF
®TpbHIOF AF
qr B FAB F
abch AF
ANY Yfrls |

A Chemical injection equipment -
(tanks, Injectors, backflow prevention, etc.)(E
A Flow measurement devices

AValves

A Controllers

A Pressure regulators



System Components, Contde

A Mainlines and Submains (manifolds)
A Often buried and nearly always plastic (PV.C)

A Laterals
A Plastic (PE)

A Supply water to emitters (sometimes "emitters” are part of the
lateral itself)

FIpUedv, wike antB 30 ((F /1B Tuprt@Fp Y IOF M AwT

PVC) WT b hbl3KOF [

MT CMb IOF AREMLKT b W HOF T mB8OFWw KB
(MTC ¥ HEAS HEn - G ACMIEARKIMERRIC Y



Applicator Hydraulicsw TF YesBi§ HOm p C

a FAK
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Applicator Hydraulics Contde

A Emitters (Point Source) 9 f I Y43 r HOF
AlLong-path 3T HIFIOF Orr IOF 9F M
AOrifice 4F j 9 YIOF 9F M
AVortex
APressure compensating (x<0.5) 4 2f ¥ FOF B I Ll IOF
AFlushing

A Line-source tubing AT CH 3 IOF B3> n 9K i
APorous-wall tubing (pores of capillary size that ooze water)

ASingle-chamber tubing (orifices in the tubing or pre-
Inserted emitters)

ADouble-chamber tubing (main and auxiliary passages)



ASprayers9F | Or IOF
A Foggers, spitters, misters, etc
A Relatively uniform application over the wetted area
A Lateral hydraulics wy bly OmMmp Cy n FOF 9fF KCHT K
AVery much like sprinkler hydraulics, but on a smaller scale

A Since there is usually a large number of emitters, multiple outlet
factor (F) © 0.35



Other Design and Management ISsues

A Cloggingp FCI xb F
A Physical (mineral particles)c CF T 9y T
A Chemical (precipitation)c € F yr y b
A Biological (slimes, algae, etc.) ¢ CFyc F
A Filtration wy ¥ hsa lOF WanTF
A Settling basins
A Sand separators (centrifugal or cyclone separators)
A Media (sand) filters
A Screen filters



The type 1is; diciaied| )y
ine waler souice andl
allse) oy emiier Size.




Plugging Potential of lrrigation Water fiMicroirrigation

Table 14.1. Plugging Potential of Irrigation Water for Microirrigation (Bucks et al., 1979).

Potential
Problem

Physical

Unit of
Measure

Minor

Moderate Severe

Suspended Solids

Chemical

pH

7-8

Salts

500 - 2000

Manganese

0.1-1.5

Iron

0.1-1.5

Hydrogen Sulfide

0.5-20

Biological

Bacteria
Populations

Number/ml

<10,000

10,000-
50,000




A Chemical treatment Wy S F Yy T y bIOF wt K
AAcid: prevent calcium precipitation Wy LIB F C

AChlorine DHAD

A control biological activity: algae and bacterial slime
A deliberately precipitate iron

A Flushing wy [ bl HOF

Aafter installation or repairs, and as part of routine
maintenance

Avalves or other openings at the end of all pipes,
iIncluding laterals

A Application uniformity WT F Y B F Wy BF 3 9 X
Amanufacturing variationc 13 r FIOF Pbig3 b F 3

Apressure variations in the mainlines and laterals P bl 9 3
F KCHT OFmMm wlhy COKF 4y 3F XbF C

Apressure-discharge relationships of the applicators
A WTFYBbF?2 CTOh3WOFM BMNLWF wle
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Subsurface Drp lrrgation Advantages

High water application efficiency

Uniform water application 7 !l Y b OB @T F Y
Lower pressure & power requirements NT CH I |'Oﬂ\ ’9 W
Adaptable to any field shape W |_|_| YP3B wp C Yy I-(ﬁF- M

No dry corners (vs. center pivot) 9Y4c pF cT AF ny

Adaptable to automation WarbovF AF 3 X



Subsurface Drip lrigation
Disadvantages

A High initial-cost Wy I'OF K é‘
2 Water filtration required MEFyr A0 @‘
» Complex maintenance requirements WCUYnNe 3
A Flushing, Chlorination, Acid injection €blY OF .Ja
A Susceptible to gopher damage M P H 9 bl
i Salt leaching limitations NB F H J QB

KoFHUYIKOF 4312 pA
UbiBBbFE 36 OA



SUPSUECE Drip=Center: Pivot
Comparnson

( +Section Field; ET = 0.25 in/day)
Subsurface Drip| Center Pivot
Area lrrigated 160acres 125acres
Initial Cost $800-1000acre | $280-360Qacre
Irrigation Efficiency 90-95% 70-85%
Water Requirement | 5.0-5.3gpm/acre, 5.56.8gpm/acre
Operating Pressure 10-20 psi 25-35psi

Energy Requirement

36 hp-hr/acin

(250fF t |1 ft | m

| e supply |

48 hp-hr/acin

|l ne)




Schematic of Subsurface Drip Irrigation (SDI) System

Flowmeter. Backflow

Prevention Fump
Device Station

0

Filtration
System

Chemical
Injection
System

Submain

x) Air & Vacuum
Release Valve
Dripline Zones
Pressure Gage
Laterals 1 and 2 7
Flush Valve
x)

Zone Valve

Flushline






