


Drip / Low Volume Irrigation Systems 
should be constructed with three elements 

considered; Plant, Soil and Water

The One Thing!



The Current Situation



Award Winning Landscapes









Water Conservation / Sustainability 
Award Nominee

Conversion of Lawn to Low Water Use Plant Material









Nice Plant Material 
What about the Irrigation?



Two pressure compensating bubblers on a 2 foot 
diameter shrub



Two of these – 0.25 gpm x 2 = 0.50 gpm
or 30 gallons per hour

2 ft diameter shrub
canopy area – Pi x radius2

3.14 x 12 = 3.14 ft2 canopy area



Low volume irrigation?  How fast is this 
applying water



Let’s calculate with the Ewing APP!



Application rate – 15.25 inches/hr
In one minute the system applies 0.25 inches –

¼” of water in 1 minute!



Maximum run time on clay before runoff
12 seconds!



Here’s another from 2016 – Silicon Valley



Five of these – 10 gph x 5 = 50 gph
or 30 gallons per hour

3 ft diameter planter
canopy area – Pi x radius2

3.14 x 1.52 = 7.06 ft2 canopy area







So these are Award Nominated Landscapes
What about typical landscapes with low 

volume irrigation?

















What are the consequences of installing 
these types of low volume irrigation 

systems?
Why change the way we do drip?







What are our learning objectives today!

• When we use linear (line source) drip how should we 
space the tubing and which GPH emitter should be 
used? - WATER

• What are the working pressure requirements for a 
linear drip system and how is it measured? - WATER



What are our Learning Objectives for Linear Drip 
Systems

• When designing/installing line source drip, which GPH 
tubing should be used and how should the tubing be 
spaced? (Water and Soil)

• What are the pressure requirements for line source 
drip irrigation and how can it be measure in the field 
(Water)



What are our Learning Objectives for Linear Drip 
Systems

• How fast do line source emitters apply water?  How is 
this calculated.  How long can drip systems be run on 
clay soils before runoff?(Soil and Water)

• How much water do plants need?  Is there a definitive 
answer on how many gallons a plant needs in 
Fresno?(Plants, Soil, and Water)



So, what is linear drip?
• Pressure compensating emitters molded into drip 

tubing at intervals



Which emitter GPH should be used – 0.26, 0.4, 
0.6, 0.9, or 1 gallon per hour? Soils dictate this



We are matching intake rate of soils (typically 
clay) to application rate of the emitters 



So use 0.4 gph or 0.6 gph.  DO NOT USE 0.9 or 1 
GPH

White stripe tubing 1.0 gph

Blue stripe tubing 0.6 gph

Orange stripe tubing 0.4 gph



How about emitter intervals and spaces between 
parallel tubes?



Emitter  interval and spacing
• 12 inch emitter interval tubing is most common
• The closer the parallel rows, the higher the application 

rate

A good compromise is 
0.6 gph, 12 inch 
interval at 18” tube 
Spacing – 0.65” / hr



Keep the spacing of parallel rows consistent or 
you’ll have irregular coverage!

Handout – page 7







What if you inherit a landscape and the tubing is not 
marked. How do you calculate the emitter GPH?

Handout – Appendix – Page 12



Learning Objective Two

What are the pressure requirements for linear 
drip tubing and how do we measure it? How do 

we control it?



Measure pressure at the end of the drip lateral or high 
point of the zone with a gauge adapted to ¼” tubing 

Working pressure 
requirement with check 
valve emitters is 15 psi!

At lower pressures,
emitters will not regulate 
and may not open



How do we avoid low pressure at emitters 
(handout page 8)

• Read charts and limit lateral tubing length



How do we avoid low pressure at emitters
• Increase pressure regulator PSI to 40.  Increases 

maximum tubing length



Learning Objective 3
How much water is being applied?  Why is this 

important?



Application rates are important!

• It helps to avoid runoff!  Clay soils have a maximum 
intake of 1/10th of an inch per hour.  When this 
amount has been applied the sprinklers should be 
turned off and allowed to soak.  Cycle sprinklers!



Application rates come from tables (handout p. 7) 



How long can we irrigate on flat clay soils with an IR of 
0.10 and linear drip with an application rate of 0.65”/hr

Intake rate
Application
rate

X 60 = run time

0.10”
0.65”

X 60 = 9 minutes



On existing sytems – measure emitter flow with 2 inch 
cap and measure spacing to determine application rate



The most important reason to know application 
rates

• So that we may provide the appropriate amount of 
water in inches to the plant material!



Learning Objective 4

How much water do ornamental trees and 
shrubs need?  Matching application rate in 

inches per hour to inches required / 
day/week/month?



Two factors define plant water 
requirement

ET (ref. evapotranspiration from CIMIS) – Sta. 80 Fresno
WUCOLS IV – Water Use Classification of Landscape Species

CCUH at UC Davis



















What are the plants in the landscape.  Whjat do 
they look like and how much water do they need?



Plant List



Based on a plants water use category, how much water 
in gallons would a plant need based on WUCOLS



Moderate water use plants – month by month
handout) next to last page - bottom



Another Scheduling tool – It assumes an 
application rate of 0.65” per hour



Take Aways

• Objective 1 – linear drip selection 0.4 gph or 0.6 gph
12” eimntter spacing (do not use 0.9 or 1 gph) – keep 
spacing at 18” between tubes and keep them parallel

• Objective 2 – Measure emitter tubing pressure with a 
gauge adapted to ¼”. Linear drip with check valves 
require 15 psi.  Limit pressure losses in laterals with 
charts.  Increase pressure with 40 psi regulators



Take Aways

• Objective 3 – Know the application rate of your 
system.  The goal is to avoid runoff through cycling 
and to provide the appropriate amount of water to 
the plants in the landscape.  Use a 2” cap and tape 
measure with charts to determine rates

• Objective 4 – Establish run times by matching system 
application rates to WUCOLS and CIMIS.  Use the 
guides we have provided and start using WUCOLSIV 
and CIMIS
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