
Recycled and brackish water for golf 
course irrigation in Sweden

Fairwater II



The golf courses that 
participated in the study are all 
on Sweden’s Baltic Coast

1. Ljunghusen
2. Falsterbo
3. Flommen
4. Ronneby
5. Emmaboda
6. Vastervik
7. Loftahammar



Interpreting soil and water quality tests can be difficult –
but in most cases interpretation can be greatly simplified



When working with or switching to lower quality 
irrigation water – two major salt related problems 
that are critical to understand

• Salinity
• Salt: substance that dissolves into 

water as ions (NaCl -> Na+ + Cl-)
• Salinity: the amount of dissolved 

ions in water

• As applied to turfgrass
• Water

• Electrical conductivity of irrigation 
water (ECw)

• Soil
• Electrical conductivity of soil water 

extract (ECe)

• Sodicity
• Sodicity: the quantity of sodium

• As applied to turfgrass
• Water

• Sodium adsorption ratio (SAR) – ratio 
of NA+ to Ca2+ and Mg2+

• Soil
• Exchangeable sodium percentage 

(ESP) - Na+ ions on soil exchange sites



What is the issue with high salinity?
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What is the issue with high sodicity?

Flocculation of 
clays



Sampling strategy
(Oct-24, Jun-25, Aug-25)

• Water
• 1 water sample taken from irrigation system 

on each golf course
• Soil

• 3 greens sampled per course from 0-10cm 
(average these in the results)



Salinity of Irrigation Water: Ronneby and Ljunghusen exceeded 
thresholds for cool season turfgrasses
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Salinity of Putting Green Soil: All golf courses are below the critical 
threshold, but the lower the value the better
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Water sodicity 
threshold

Sodicity of Irrigation Water: High sodicity of irrigation water 
observed at Ljunghusen and Ronneby
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Soil sodicity 
threshold

Sodicity of Putting Green Soil: Sodic soil observed at Ronneby

But remember that 
sodicity is not a 
problem on sandy 
soils!



What are potential solutions to high salinity or 
sodicity? 

𝐿𝐹 =
𝐸𝐶𝑊

(5 ∗ 𝐸𝐶𝑇 − 𝐸𝐶𝑊)

𝑊𝑅 =
𝐸𝑇

1 − 𝐿𝐹

Salinity

Leaching fraction

Water Requirement

Sodicity

Gypsum requirement

𝐺𝑅 =
𝐶𝐸𝐶(𝐸𝑆𝑃𝑖 − 𝐸𝑆𝑃𝑡)

100
∗ 𝐵𝐷 ∗ 𝐷 ∗ 0.86

CEC – cation exchange capacity
ESPi – initial ESP
ESPt – target ESP
BD – bulk density
D – depth of soil to treat (root zone)



Conclusions
1. Some of the golf courses on the 

Baltic Coast of Sweden have high 
salinity and sodicity levels in their 
irrigation water

2. However…this is not always 
reflected in their soils (high 
precipitation)

3. Salinity and sodicity levels are 
important to monitor for golf 
courses using lower quality 
irrigation water
• Leaching for high salinity
• Gypsum for sodicity (rare)

4. Useful components
• Salinity, sodicity, pH, 

nutrients, toxic elements
5. Useless components

• Bicarbonate/carbonate, TDS
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  L F =       E C W  ( 5 ∗   E C T −   E C W )


  W R =     E T  1 − L F


  G R =   C E C (   E S P i −   E S P t )  100 ∗ B D ∗ D ∗ 0 . 86

