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1) Reducing (Eliminating) Use of 
(Potable) Irrigation Water

2) Sustaining or Improving Turfgrass 
Quality

Goals

Water Conservation



NON-POTABLE WATER FOR TURF 
IRRIGATION

1. Effluent Water
üdischarge from treatment plants
ügrey water

2. Groundwater
üSaline shallow aquifer

3. Surface Water
üBrackish water
üSea water

4. RO concentrate



1. Salt content
2.Sodium hazard
3.Total suspended solids
4.Bicarbonate content
5.Toxic Ion Content
6. Water pH 
7.Bacteria/virus eradication

Kopec, 2002

NON-POTABLE WATER FOR TURF 
IRRIGATION



Albuquerque – Effluent water



SAR (Sodium Adsorbtion Ratio)

Relative threat from water 
source to ruin soil 
structure when there is 
MORE sodium than calcium 
and magnesium in the 
water source.

Recommended  gypsum 
amount on WQTR is based 
on the SAR of the water 
source. 

Kopec, 2002



IRRIGATION 
CONSIDERATIONS

üHigh(er)  precipitation rate

ü Pipe I.D.

ü Filtration

ü Pressure control

ü Access limits / use restrictions
Kopec, 2002



Reported Salinity Tolerance (Duncan and Carrow, 1999)

0-20WarmSeashore paspalum
6-12CoolAlkaligrass
0-11WarmZoysiagrass
6-10WarmSaltgrass
5-10CoolTall fescue
0-10WarmBermudagrass
6-10Dawson
3-6CoolCreeping red fescue
3-10CoolPerennial ryegrass
0-10WarmBuffalograss
3-6selected cultivars
0-3CoolKentucky bluegrass

Salinity threshold 
(dS/m)

Grass typeCommon name



New (alternative) turfgrasses 

Cynodon dactylonPoa compressa

Puccinella distans
Bouteloua gracilisDeschampsia cespitosa

Buffalo dactyloidesPoa arachnifera x Poa 
pratensis

Disticlis spicataFestuca ovina
Paspalum vaginatumFestuca longifolia 
Zoysia japonicaKoeleria macrantha



Research Objectives

1. Study effects of three salinity levels on 
establishment using sprinkler or sub-surface 
irrigation

2. Study salinity effects on winter survival and 
determine if Las Cruces (zone 8a) has a 
sufficient growing season to establish cool 
and warm-season turf with saline water

3. Study long-term effects of water quality 
and irrigation type on turf quality



Project Description

ü21 grasses
ü2 irrigation systems
ü3 salinity levels
üCRSBD



Grasses
Cool Season

ü Hybrid Texas bluegrass
Ø ‘Thermal Blue’ a.k.a. 

HB129
Ø ‘SRX2TK95’

ü Tall Fescue
Ø ‘Southeast’
Ø ‘Tar Heel II’

ü Perennial Ryegrass
Ø ‘Brightstar SLT’
Ø ‘Catalina’

ü Alkaligrass
Ø ‘Salty’
Ø ‘Fults’

ü Fine Fescue
Ø ‘Dawson’

Warm Season
ü Bermudagrass
Ø ‘Sahara’
Ø ‘Princess’
Ø ‘Riviera’
Ø ‘Transcontinental’

ü Zoysiagrass
Ø ‘De Anza’
Ø ‘Companion’

ü Buffalograss
Ø ‘UC Verde’
Ø ‘SW2000’

ü Saltgrass
Ø ‘DT16’
Ø ‘A138’

ü Seashore paspalum
Ø ‘Seaspray’
Ø ‘Seadwarf’



Subsurface Irrigation System
ü Precision Porous Pipe – pipe delivers water directly 

to root zone, avoiding exposure to dry desert air 
and wind
ü Low pressure system (20-25 psi) operating as low 

as 3 gpm



Sprinkler System
üWalla Walla – low output MP Rotator 

sprinklers spray streams of water, 
reducing evaporative loss



Water Quality
üSaline
ØEC = 3.1-5.0 dS m-1

ØSAR = 10.5
ØTotal Dissolved Solids = 2050-3220

üPotable
ØEC = 0.6-1.2 dS m-1

ØSAR = 1.61
ØTotal Dissolved Solids = 413-750



Results

Subsurface or Sprinkler?
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Sprinkler Cool Season

February 2006

Drip Warm Season February 2005 



Soil Chemistry (Fall 2004)

0.64.3aSprinkler
0.62.1bDrip

20 – 24”
0.63.7aSprinkler
0.71.6bDrip

4 – 8”
0.63.4Sprinkler
0.91.7Drip

0 – 4”
PotableSaline EC (dS m-1)



Soil Chemistry (Fall 2004)

2.417.2aSprinkler
2.110.6bDrip

20 – 24”
1.522.3aSprinkler
4.312.2bDrip

4 – 8”
1.422.1Sprinkler
2.518.1Drip

0 – 4”
PotableSaline SAR



Summary (1)
Establishment

ü Irrigation system had no effect when saline water 
was used
üSalinity greatly affects the establishment rate
üSprinkler systems and potable water may be the 

easiest and most effective way to establish turf, 
but alternative combinations of water quality, 
irrigation methods, and species/cultivar selection 
are becoming increasingly important!



Summary (2)
üSprinkler irrigation improved turf quality of cool 

season grasses in the summer 
üCool season Tall Fescue var. Tar Heel II and Fine 

Fescue var. Dawson showed acceptable quality 
when irrigated with sprinklers and saline water
üSeashore paspalum cvs. Seaspray and SeaDwarf

performed best of all grasses under saline 
irrigation, regardless of irrigation type
üSalt tolerant cultivars of previously reported salt 

sensitive species show potential for use in critical 
climates 
üAfter 2 years, subsurface drip showed no signs of 

decreased irrigation uniformity
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