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Microirrigation &2
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Water Application Characteristics
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*A backflow preventer or vacuum breaker is
required in some areas.




Advantages <l jaal
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Disadvantages < sl
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Salt accumulation leached
radially outward from drip
tubing
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Types of Systems @2l 5 ) alai e o

Surface trickle (drip) (vekill)) Ldiilly abd) ol
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Micro sprinkler @2y (i)l =
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System Components atad) il <

= Pump AA‘TA

= Control head paa u;é
 Filters AT . ,,}

» Chemical injection equipment «bls2) @w\ J.‘,}d\ ub u‘m

(tanks, Injectors, backflow prevention, etc.)(cj ) ‘m'fJ\ & f,umf

- Flow measurement devices Gl (L 8 e

* Valves “hlens

» Controllers pSad s

Lz a Cilalaia

- Pressure regulators



System Components, Contd...

= Mainlines and Submains (manifolds)
e Often buried and nearly always plastic (PVC)

= Laterals
» Plastic (PE)
» Supply water to emitters (sometimes "emitters" are part of the
lateral itself)
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Applicator Hydraulics48Labl S g alas
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Applicator Hydraulics Contd...

s Emitters (Point Source) <Uaaill
» Long-path dJishll jaall i
 Orifice <lsdall &la
* Vortex
» Pressure compensating (x < 0.5) <ull) bxall &l
* Flushing
= Line-source tubing sl ba e aiddll e il
» Porous-wall tubing (pores of caplillary size that ooze water)

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

* Double-chamber tubing (main and auxiliary passages)



e Sprayers <Lyl
= Foggers, spitters, misters, etc
= Relatively uniform application over the wetted area

s Lateral hydraulics 4Si 5 uedl cile | gall

» VVery much like sprinkler hydraulics, but on a smaller scale

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



Other Design and Management ISsues

= Clogging awy)
 Physical (mineral particles) 2t 2
» Chemical (precipitation) =bes
» Biological (slimes, algae, etc.) b=l
s Filtration 4daill 3 jeal
» Settling basins
» Sand separators (centrifugal or cyclone separators)
» Media (sand) filters
» Screen filters



Ther2 ar2 many diiizr2nt tyges of filiration
systems,
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Plugging Potential of lrrigation \Water: for Microirrigation

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




= Chemical treatment “4dleasl) Axlladl)
 Acid: prevent calcium precipitation 4wasds
 Chlorine SRS

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

s Flushing “wssl

» after installation or repairs, and as part of routine
maintenance

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

s Application uniformity 43Ls¥) 4.Uat
e manufacturing variation xuaall ca3EAY) Jalzs

 pressure variations in the mainlines and laterals 2t
Sle ) gall gt Hl) i) 8 axall

 pressure-discharge relationships of the applicators
o AaLaYUL oy paill g Jarucal) 48D



Subsurface Drp lrrgation Advantages

High water application efficiency

Uniform water application Adi jo 48LaY) BelaS o
Lower pressure & power requirements a ) AL dpdlaty) e
Adaptable to any field shape 4d.adiia3 yaslly Jazall cililhia o
No dry corners (vs. center pivot) Jas 4.,5‘ o lgtuhilaig e o
Adaptable to automation i) st gt (e o



Subsurface Drip lrigation

Disadvantages

Alle (L) 4K o

High initial cost i
DMMQM )

Water filtration required

Complex maintenance requirements 3aa Alluall Glilkaia o
» Flushing, Chlorination, Acid injection oAl e\asiw\ 1
Susceptible to gopher damage 5 Sl Jleaisl g2
Salt leaching limitations aal el fia s 3
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SUPSUECE Drip=Center: Pivot

Compansen
(7a-Section Field; ET = 0.25 in/day)

Subsurface Drip | Center Pivot
Area lrrigated 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 | 36 hp-hr/ac-in 48 hp-hr/ac-in
(250-ft lift, % mile supply line)




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
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