QUICK TIP

Sustaining turf's
basic growth
processes and the
nutritional require-
ments from carbon
to zinc are constant;
yet Mother Nature
and golfer expecta-
tions are not.
Floratine cus-
tomizes economical
Management
Action Plans
(MAPs) for superin-
tendents to achieve
their objectives
from transitioning
to aerification
recovery to winter
preparation. No sin-
gle approach fits all
circumstances or
every superinten-
dent's goals.
Floratine — for the
Strongest Turf™.,

M SEASHORE PASPALUM AND SALT

Salt Tolerance in
Seashore Paspalum

Not all varieties are created equal, research shows

By Paul L. Raymer

alinity problems have become
s increasingly more prevalent in man-

aged turfgrass over the last 10 years.
Emphasis on water conversation strategies
that use non-potable, alternative irrigation
sources has been a primary contributor
(Marcum, 2004).

Alternative irrigation water sources
include recycled water, storm water, saline
ground water and seawater blends. Many of
these alternative water sources contain much
higher salt levels than traditional irrigation
waters. The trend for use of more salt-laden
irrigation waters on turfgrass sites is expect-
ed to continue to rise at a rapid rate and to
further increase interest in the use of more
salt-tolerant grasses, especially halophytes
(Carrow and Duncan, 2005; Lee et al., 2005;
Marcum, 2002).

Seashore paspalum, Paspalum vaginatum,
is warm-season, halophytic grass that has rap-
idly gained popularity for use as a fine turf on
golf courses and other recreational sites, espe-
cially where salt is a problem or irrigation
with salt-laden alternative water sources is
anticipated (Duncan and Carrow, 2000).
Seashore paspalum is considered the most
salt-tolerant warm-season turfgrass species
and also holds great promise for reclamation
and soil stabilization of unmanaged salt-
affected sites (Loch et al., 2003).

The existence of salt-tolerant plants (halo-
phytes) and differences in salt tolerance
among genotypes within plant species indi-
cates that there is a genetic basis to salt
response (Yamaguchi and Blumwald, 2005).
Previous research has demonstrated that
seashore paspalum ecotypes vary greatly in
their level of tolerance to salt (Lee et al.,
2004a, Lee et al., 2004b) and range from no
better than the best bermudagrass hybrids to
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highly salt tolerant. Therefore, it is necessary
to screen potential seashore paspalum culti-
vars prior to their release to ensure that they
have high levels of salt tolerance. Genetically
controlled variability for salt tolerance among
genotypes infers that it may be possible to
further improve salt tolerance of this species
through breeding and selection.

A prerequisite for the development of
new cultivars with improved salt tolerance is
an efficient and effective salt tolerance
screening method suitable for evaluation of
large numbers of breeding lines. Such a
screening method has been developed at the
University of Georgia (Raymer et al., 2005).
This screening technique was used to evalu-
ate salt tolerance of 15 genotypes in a replicat-
ed greenhouse experiment.

Materials and methods
Three ebb and flow benches were used to
provide daily sub-irrigation with a solution
containing soluble fertilizer, according to the
procedures outlined in Raymer et al., 2005.

The fertilizer solution was monitored
weekly using a compact NO3-nitrate ion
meter and maintained between 200 mg and
300 mg per kilogram NO3 (200 to 300
parts per million). A synthetic sea salt mix
was gradually added to individual benches
to achieve final salt concentrations of 0, 20
and 40 dS per meter (decisemins per meter,
which measures electrical conductivity
often used to quantify salinity). Electrical
conductivity of the irrigation solution was
monitored using a portable pH/conductiv-
ity meter equipped with a conductivity
electrode.

Six replications of 15 genotypes, includ-
ing 14 seashore paspalum genotypes and
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1. Rated on a 1-9 scale with 9 = no leaf firing. 2. Reduction in total plant biomass when compared to the freshwater treatment. 3. dS m™! (decisemins per meter)

TABLE 1

Visual and Growth Responses of Seashore Paspalum
Genotypes to Varying Concentrations of Salt.

Genotype leaf!  Total  Verdwe Crown&  Total  Biomass
Firing  ClipWt. Roots  Biomass Reduction
Score grams Grams grams Grams %__

Sealsle 1

Sealsle 2000

Salam

SeaSpray

Sealsle Supreme

199

TifEagle (Cynodon)

Tropic Shore
Mean

LSD 0.05

Std. Err.

Adalayd

Excalibur 30.1
HI 10 22.3
HI 101 335
K3 11.6
KC 8 13.7
SPS K1 20.6
Sealsle 1 333
Sealsle 2000 245
Salam 26.6
SeaSpray 328
Sealsle Supreme 7.2
SI199 -10.9
TifEagle (Cynodon)

Tropic Shore

Excalibur
HI 10

HI 101
K3 449
KC8 437
SPS K1 56.2
Sealsle 1 46.4
Sealsle 2000 46.8
Salam 55.3
SeaSpray 49.5
Sealsle Supreme 17.8
S199 233
TifEagle (Cynodon) 54.0
Tropic Shore 66.9
Mean 48.4
LSD 0.05 -
Std. Err. -
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one ultra-dwarf bermudagrass geno-
type, TifEagle, were simultaneously
evaluated at each of the three salt
concentrations.

Ten genotypes previously evaluat-
ed for salt tolerance (Lee et al., 2004a,
Lee et al., 2004b) and shown to range
from sensitive to tolerant were
included along with five genotypes
with unknown tolerance levels. Plants
for evaluation were grown in washed

Large genotypic differences
were observed for all traits
measured.

play sand in 10 centimeter pots on
the ebb and flow tables and main-
tained by daily sub-irrigation with
fertilizer solution for 30 days prior to
initiating salt treatments.

After the 30-day grow-in period,
all plants were clipped to a standard
height of one-half inch and salt con-
centration increased in 6 dS per meter
steps at four-day intervals until target
concentrations were reached. All
tables were sub-irrigated simultane-
ously using a single electronic timer.
Sub-irrigation frequency was once per
day for the first three weeks of the
experiment and increased to twice per
day thereafter. After reaching target
salt concentration, all plants were
scored for leaf firing and clipped to
determine top growth dry weight at
two-week intervals.

After six weeks at the target salt con-
centrations, plants were harvested,
washed free of sand and verdure, and

crown/root dry weights were determined.

Results
Large genotypic differences were
observed for all traits measured
(Table 1). Higher ratings of visual
appearance of turf quality (present-
ed as leaf firing ratings) and higher
biomass production (clip weight,
Continued on page 66



QUICK TIP

Planning to over-
seed this fall?
Before you begin,
you may want to
stop and think
about spring transi-
tion, because what
you do now may
come back to haunt
you. A smooth tran-
sition starts way
before spring arrives,
so consider what
actions you take this
fall in the manage-
ment of bermuda-
grass to prepare a
seedbed. Is the
bermudagrass
healthy and ready
for winter dormancy
when you finish
with your prepara-
tion? Did you scalp
the turf? Did you
vertical mow the
turf? The damage
done to bermuda-
grass during seed-
bed preparation
weakens that turf,
making spring tran-
sition even tougher,
and all the work
done (in terms of
building up carbohy-
drate storage) is
worthless when you
consider the amount
of physical abuse
the turf experiences.
If you do happen to
scalp or verticut, be
sure to put down an
application of POLY-
ON® 43 after these
practices, and the
turf will restore its
carbohydrate levels.
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verdure weight, crown and root weight, and
total biomass weight) are positive indicators
of salt tolerance. Salt- tolerant cultivars are
expected to have the ability to maintain
growth and thereby have minimal reduction
in total biomass when exposed to salt. The
salt treatments used in this experiment were
20 and 40 dS per meter. As a reference, con-
sider that the salinity level of ocean water is
approximately 54 dS per meter.

At the moderate salt level of 20 dS per
meter, leaf firing ratings averaged 6.4 for all
genotypes tested, and ranged from 8.1 for the
variety SI 99 to 3.3 for the salt-sensitive line,
Tropic Shore. Total biomass values averaged
7.5 grams for all entries and ranged from a
high of 10.1 grams for SI 99 to a low of 5.6
grams for Tropic Shore. SI 99 and Sealsle
Supreme formed the top statistical group at
20 dS per meter.

At the higher salt level of 40 dS per meter,
leaf firing ratings averaged only 3.9 for all
genotypes tested, and ranged from 6.7 for
Sealsle Supreme to 1.5 for the salt-sensitive
line, Tropic Shore. Total biomass values aver-
aged 5.1 grams for the 15 entries and ranged
from a high of 7.9 grams for Sealsle Supreme
to a low of 3.8 grams for Tropic Shore. SI 99
and Sealsle Supreme were in the top statisti-
cal group for all traits measured at 40 dS per
meter. When the total biomass produced at
40 dS per meter was compared to that pro-
duced under freshwater conditions, biomass
reductions for the 15 genotypes tested aver-
aged 48.4 percent. The paspalum genotypes
Adalayd, Excalibur, Salam and Tropic Shore
as well as TifEagle bermudagrass all had bio-
mass reductions of greater than 50 percent at
the 40 dS per meter level.

In contrast, the total biomass values of
Sealsle Supreme and SI 99 were reduced by
17.8 percent and 23.3 percent, respectively.

In summary, two new genotypes, Sealsle
Supreme and SI 99, with salt tolerance lev-
els superior to any previous reports were
identified. Sealsle Supreme was released by
the Georgia Experiment Stations in 2004
and is now available for commercial sale by
licensed growers.

Discussion

The genotypic variability among ecotypes
demonstrated in this experiment combined
with the development of a screening method
to efficiently identify ecotypes with superior
salt tolerance offers great promise for contin-
ued improvement of the level of salt tolerance
within this halophytic species.

In our breeding program, we plan to
exploit the observed genetic variability by
recombining superior genotypes and selecting
for further improvements in salt tolerance.
Breeding efforts will be focused on develop-
ment of cultivars for use as fine turf as well as
on the development of cultivars for use in
forage production and stabilization of salt
affected areas.

Paul L. Raymer is a professor and turfgrass
breeder with The University of Georgia Crop and
Soil Sciences Department at the Griffin Campus.
He can be reached at praymer@griffin.uga.edu.
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