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Inches to gallons 

•  How much water does it take if you apply 
just ¼ inch of water to 30 acres of 
fairways, 2 acres of tees and 3 acres of 
greens (35 acres total) in one night? 

•  Given: 27,154 gallons per acre inch. 
•  Answer: 237,598 gallons of water in one 

night! 





Irrigation Water Quality   

•  Suitability for use as an irrigation water 
source for turfgrass 

•  Irrigation water characteristics influence 
turfgrass growth and development 

•  Characteristics influence soil physical or 
chemical properties and will influence turf 

•  What’s dissolved? 
•  What’s suspended? 



Soil Salinity Management Testing 

•  Determines if soil chemistry is conducive 
for optimal plant growth from a “chemistry 
perspective” 

•  Can tell if conditions are right for soil 
chemistry problems to occur 

•  Is not a measure of plant health 
•  Is not a measure of altered soil physical 

properties (not a measure of infiltration 
rate) 



Oklahoma State University 
Soil, Water and Forage Lab 

 Irrigation Water Test  - $15.00  
•  Na – sodium 
•  Ca – calcium 
•  Mg – magnesium 
•  K – potassium 
•  B – boron 
•  Cl – chloride 
•  NO3 – nitrate nitrogen 
•  SO4 – sulfate 
•  CO3

-2 – carbonate 
•  HCO3

- - bicarbonate 

•  pH – hydrogen ion 
concentration 

•  EC – electrical 
conductivity 

•  SAR – sodium 
absorption ratio 

•  TSS – total soluble 
salts,  

•  Hardness 
•  Alkalinity 



From Harivandi. 1999. 



Salt tolerance varies in modern  
creeping bentgrass varieties  

•  Salt-tolerant cultivars included Mariner, Seaside II, 
Grand Prix, Seaside, 18th Green and Century.  

•  The least tolerant cultivars, suffering complete 
death after 10 weeks' exposure, were Avalon 
velvet bentgrass (Agrostis canina), Ambrosia 
colonial bentgrass (Agrostis tenuis) and creeping 
bentgrass cultivars SR1119, Regent, Putter, 
Penncross and Penn G-6.  

•  Source: Ken Marcum. 2000. GCM. http://www.gcsaa.org/gcm/2000/
oct00/10salt.html 



Oklahoma State University 
Soil, Water and Forage Lab 

•  Salinity Management $15 
•  (1:1 soil to water extraction) Na, Ca, Mg, 

K, B, EC, TSS (total soluble salts), SAR, 
Exchangeable sodium percentage (ESP), 
pH 

•  Comprehensive Salinity $40.00 
•  (Saturated paste extraction) Na, Ca, Mg, 

K, B,  EC, TSS, SAR, ESP, pH, Cl-, CO3=,  
HCO3-, NO3-N, SO4= 



Oakton Ec Testr 11 
Model WD-35662-30 

~ $81 
http://www.4oakton.com 

 
Measures 0 to 20 mS or 

0 to 2000 uS with  



Parameter Potential Impact Mgmt Consideration 

Suspended Solids Soil Sealing Increased Coring 

Total Nitrogen Available at wrong time 
or excess quantity 

Reduce fertilizations and 
what else? 

Phosphorus & potassium Runoff to ponds Control runoff, monitor 
soil levels 

Ca, Mg, Na High SAR, Soil dispersal Increase calcium apps 
pH, carbonates, 
bicarbonates 

Increased soil pH, 
nutrient availability 

Acidification of water or 
alter nitrogen sources 

Biochemical oxygen 
demand (BOD) 

Depletes soil oxygen Increased coring, 
aeration of soil 

Total soluble salts (TSS), 
electrical conductivity 

Accumulation of salts in 
root zone 

Leaching with irrigation, 
aeration of soil 

Boron (B), Chlorides 
(Cl), Sulfate (SO4) 

Potential specific ion 
toxicity 

Monitor and offset with 
fertility, leaching 

Water Quality Issues, Impact and 
Management Response  



Parameter Potential Impact Mgmt Consideration 

Various Heavy Metals Toxicity to turfgrass Monitor and possibly 
precipitate with 
phosphorus 

Certain toxic materials Toxicity to plants Monitor and leach, 
possibly treat with 
charcoal 

Total fecal coliforms Human pathogen Monitor and isolate 
contact, improved water 
treatment 

Water Quality Issues, Impact and 
Management Response  



http://anrcatalog.ucdavis.edu/pdf/8009.pdf 
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In Oklahoma 

•  Soil, Water and Forage Analytical 
Laboratory 
045 Agriculture Hall 
Stillwater, OK 74078 
405-744-6630 (Phone) 
405-744-9575 (Fax) 
soiltesting@okstate.edu  



In Kansas 

K-State Research and Extension 
Soil Testing Laboratory 
2308 Throckmorton Plant Sciences Center 
Manhattan, KS 66506-5503 
785-532-7897 (Phone) 
785-532-7412 (Fax) 
soiltesting@ksu.edu 

 
 


