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A REVIEW OF IRRIGATION WATER QUALITY

Irrigation water quality plays a major
role in the successful management of
turfgrasses. Of prime importance are the
effects of irrigation water on turf-soil-
water relations and on the soil’schemical
and physical properties, particularly as
these factors relate to turfgrass quality.
Therefore, assuming proper irrigation
practices, the concept of irrigation water
quality for turfgrass is generally based
oninterpretations of the chemical analysis
of a given water.

All irrigation waters contain
q ppreciable quantities of soluble salts

nd traces of other materials. These may
include sodium, potassium, calcium,
magnesium, chloride, bicarbonate,
sulfate, nitrate, borate, fluoride, iron,
silica, aluminum and other elements.
Because these elements may accumulate
inthe soil in quantities which are injurious
to turfgrasses, potential problems from
the use of irrigation water can sometimes
be anticipated by a laboratory chemical
analysis. The most important of the
items determined in the analysis for
judging water quality are:

1. total salt content

2. sodium hazard (permeability)
3. toxic iron levels

4. bicarbonate

5.pH

Salinity problems, most pronounced
on heavy soils, occur when the salts
dissolved in irrigation water accumulate
inthe grassrootzone to levelsintolerable
to the species being grown. A high salt

vel in the soil may affect turfgrasses by
increasing osmotic pressure of thesoil
solution, thus making water less available

tothe plants. Where salinity is very high, grass
roots wilt and plants may eventually die.
Nutritional imbalances and mineral toxicities
may also occur at high salinity levels.

Sodium concentration is also a very important
criterion of irrigation water quality. Although
highlevels of sodium may accumulate in grasses
and become toxic, it is sodium’s indirect effect
on turfgrass growth via its deteriorating effect
on soil structure which is of concern to the turf
manager.

High irrigation water sodium content causes
deflocculation of the soil colloids which in turn
severely reduces both soil aeration and water
infiltration into and through the soil. In other
words, soil permeability isreduced when waters
containing high levels of sodium are used for
irrigation. Relative permeability is often
expressed as SAR (sodium adsorption ratio),
the ration of sodium ion concentration to that of
calcium plus magnesium.

Irrigation water usually contains a wide variety
of elements in small concentrations. Problems
can occur if certain trace elements accumulate
inthe soil to levels toxic to turfgrasses and other
plants. For example, although chloride is not
particularly ~xic to turfgrasses, most trees and
shrubs are quite sensitive to a chloride content
of 10 meg/(355 ppm).

Boron on the other hand, is a more likely
cause of toxicity in turfgrasses. The major
symptom of this toxicity is necrosis at leaf tips,
where the highest boron concentration occurs.
Since turfgrasses are mowed regularly and
accumulated boronis thuscontinuously removed
from the leaves, mostregularly mowed turfgrass
can tolerate high concentrations of born in
irrigation water. However, this high boron
content of poor quality irrigation water poses a

greater toxicity problem for non-turf plants,
e.g., trees, shrubs, ground covers, etc. Most
landscape plants show injury when irrigated
with wawrcontalmng more than 1.0 mg/(ppm)
of boron.

An irrigation water’s bicarbonate content
can also affect soil permeability and must be
evaluated along with the sodium, calcium and
magnesium content of both soil and water.
The bicarbonate ion may combine with calcium
and/or magnesium and precipitate as calcium
and/or magnesium carbonate. As calcium and
magnesium precipitate out of the soil solution,
the SAR of that solution, and consequently the
exchangeable sodium percentage (ESP) of the
soil, increases. (When dealing with poor water
quality irrigation water, many analytical
laboratories adjust the calculated SAR to
include a more correct estimate of the calcium
that can be expected to remain in the soil water
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after an irrigation. This adjusted SAR -
expressed as Adj. SAR- reflects the water
content of calcium, magnesium, sodium and
bicarbonate, as well as its total salinity.)

The pH of irrigation water is seldom a direct
problem by itself, but a pH outside the normal
range is a good indicator of an abnormal water
situation. Very high or very low pHs are
warnings that the water needs furtherevaluation
for other constituents. (The use of Ph in
evaluating water quality is analogous to the
use of body temperature when diagnosing an
ill individual; jut as abnormal temperatures
indicate anillness but do not specify its nature,
abnormal pHs indicate a problem of some kind
exists.) The desirable soil pH range for
turfgrassesis 5.5t06.5. The desirable irrigation
water pH, however, ranges from 6.5 to 8.4.

Turfgrasses grow in a very complex turf-
soil-water system and not is soil or irrigation
water alone. Turfgrass problems associated
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1982 Jacobsen HF-15 diesel fairway unit
excellent condition $10,500.00

contact : Terry Grasso
Burlingame Country Club
415-343-3147
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MIKE TENTIS
Turf Specialist

3125 Grey Crest Court » Sacramento, CA 95842
(916) 348-3111 - Home * (916) 849-4550 - Mobile

(916) 348-1956 - Fax
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Low Gross

P. Terry 75
R. Brownlie 80
J. McCarron 81
M. Phillips 81
Low Net

M. Frasier 73
G. Singh 73
C. Weatherton, Jr. 73
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CHILD CARE
COOPERATIVE

Those NorCal members planning to attend
the 1993 GCSAA conference in Anaheim
with their families are invited to take part in
a child care coop. This idea surfaced around
dinner one evening in New Orleans last year
and I would like to follow it through.

This attempt is to allow members and their
spouses the freedom to go out for a quiet
(childless) evening once or twice while still
having the kids with you for your stay in
Anaheim. Ideally I can pair small groups,
say 3.4, or 5 children together so there won’t
be a burden to the various hotels. If you
wish to join this group you should expect to
do your share watching some other children.

Please call me at 510-653-6789 ext. 118 if
you wish to join this Freedom Group. I will
attempt to group kids by ages and hotels if
possible.

Randy Gai
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Irrigation Systems-Waterworks

Golf Course P.O. Box 505
Conlracting Danvllle, CA 94526
Consulting 2 (510) 837-1892
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- PRESIDENT - )
CAL. LIC. #607467 PAGER (510) 975-8262

l Russell D. Mitchell & Assoc., Inc.
IRRIGATION SYSTEM DESIGN
| CONSULTATION
SUPERVISION
EVALUATION
I 2760 Camino Diablo (415) 939-3985
Walnut Creek, CA 94596 FAX 932-5671
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Stocking Distributor of Irrigation Equipment
Automated Irrigation Repair

Sprinkler
~echnics

Jack Aliotti
(408) 754-2020
FAX (408) 754-2096

485 Victor Way, Suite 17
Salinas, CA 93907




