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phenomenon reduces the exposed surface area of the salt,
thereby reducing its effective solubility and may render a
layer somewhat impervious.
A sulfur (S) enriched and impervious layer sodium sulfate

is subject to the reduction of sulfur by anaerobic bacteria. The
bacteria that reduce the sulfur do so in the process of breaking
down organic matter. During this process, Na is liberated and
combines with carbonate ions which are released from the
breakdown of organic matter to form sodium carbonate.
Sodium carbonate at equilibrium in an aqueous solution has a
pH of 10. At this pH, fme silicate soil particulates are unsta-
ble and begin to go into solution. Subsequent reprecipitation
of silicates leads to cementation.
These are just a few of the scenarios

that may occur and affect the soil ecol-
ogy in a saline irrigated soil. The
transformation and translocation of
minerals in a highly saline soil solution
are wide and varied. The physical,
chemical and biological processes in
the saline soil favor a system that
operates in nature in the formation of
wetlands (hydromorphic soils). The
resulting hydromorphic soils in an ath-
letic field are not ideally suited for high
quality production of turf. The key to
successfully utilizing saltwater for irri-
gation is the maintenance of a high soil
redox state (well aerated soil). For
highly brackish and saline water
(5,000 to 20,000 ppm) soil modification
may be needed. If >20,000 ppm salini-
ty is called for, a rigidly specified sand-
based system is required.
The ETS-developed halophytic turf

has been developed in saline environ-
ments and have known high salinity
tolerances. Other halophytic turf
developed or produced in fresh water
ecosystems may have unknown or
unpredictable performance when
placed into a saline environment. In
a properly considered saline land-
scape development, salinity is man-
aged such to maintain a proper (well
oxidized) saline soil rather than it
being considered a detrimental factor.
Figure 2 lists some criteria which
may prove helpful for managing a
saline ecosystem.

It is impossible to consider all of
the factors for developing and main-
taining a saltwater irrigated installa-
tion in a brief article. Itmust be
emphasized, however, when dealing
with advanced salinities (>5,000
ppm), traditional standard tech-
niques for salinity and sodium man-
agement at lower salinities must be
altered to reduce detrimental effects
initiated by salt partitioning.
However with proper management, it
is possible
to develop and sustain saltwater irri-
gated (>5,000 ppm) installations .•
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Michael DePew and Stewart Bennett are two of the
principals of Environmental Turf Solutions, Inc. located
in Pineland, Fla. DePew is an agronomist/soil scientist
that works with soil ecology issuesfor ET5. He also
serves as chair of the technical standards committee for
ST.MA.Bennett is a Certified Golf Course Superintendent
and the head of Golf Operations at Alden Pines Country
Club. Alden Pines is where much of the field develop-
ment work for ETShas been conducted. Contact
www.etsturfcom or www.saltgoljcom.
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