








‘Ormond,” and ‘Texturf-10° were
selected and used to some extent.
However, until the release of Tif-
green (328) in 1956, a true putting
green quality bermudagrass had not
been available for warm-season golf
courses. The introduction of Tifgreen,
which was an artificial cross of C.
dactylon and C. transvaalensis, was
a major milestone for the industry.
The hybrids Tifgreen and Tifway (419),
which was released in 1960, were
from the breeding programs of Dr.
Glenn Burton of the USDA-ARS at
the University of Georgia Coastal Plain
Experiment Station, Tifton, Georgia.
Dr. Burton’s turf research program
began in 1946 with a $500 USGA
Green Section grant to supplement
his forage grass breeding research
program. Green Section funding con-
tinued for 51 years, through 1996.

In 1965, Tifdwarf bermudagrass
was officially released. It is also a
sterile triploid hybrid, but it was dis-
covered as a mutated clone by USGA
Green Section agronomist James B.
Moncrief in a Tifgreen putting green
at the Florence (South Carolina)
Country Club (Burton). Since their
introduction, the Tif-series hybrids
have become well established as the
standard turfgrasses for warm-season
golf courses across the southern
United States and around the world.

Keeping Up With the Joneses

Unfortunately, right or wrong,
many golfers’ expectations of putting
green conditioning are based on what
they see on televised professional
events. Most of these events are
played on bentgrass putting surfaces,
and many golfers have the opinion
that bermudagrass greens are inferior.
But regardless of the base turf, trying
to maintain championship condition-
ing and very fast putting speeds for
daily play is a recipe for turfgrass
failure. On the other hand, a smooth,
true ball roll and medium to fast putt-
ing speed are reasonable to expect.

Years ago, when putting surfaces
were routinely mowed at % inch for
daily play and % inch for tournaments,
Tifgreen performed satisfactorily. As the
demands for faster putting speeds have
increased over the years, however, the
lowering of cutting heights has essen-
tially exceeded the limits of adaptation
of Tifgreen bermudagrass. Regretfully,
the trend toward lower cutting heights
is a fact of life today.

During Florida’s summer rainy sea-
son, when high humidity and tempera-
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tures are as constant as the reduced
sunlight caused by overcast conditions,
additional stress is exerted on all ber-
mudagrasses. During this time, Tifgreen
bermudagrass greens decline quickly
at a height of cut of % inch or less. As
it is with most organisms, prolonged
stress can lead to other, more severe
problems. It is believed that the high
incidence of the Bermudagrass Decline
Disease complex experienced on many
Florida golf courses several years ago
was a result of Tifgreen being pushed
beyond its limits.

As its name implies, Tifdwarf ber-
mudagrass has finer-textured leaf
blades, greater density, and lower
growth habit relative to Tifgreen.
Shortly after its release and establish-
ment on several courses in the South-
east, it was being favorably compared
to, and even mistaken for, bentgrass
putting surfaces (Moncrief, 1967). Tif-
dwarf can tolerate a height of cut in
the range of ¥%s to % inch most of the
time, and can be mowed even lower
for short periods of time.

Unlike bentgrass, Tifdwarf bermuda-
grass thrives in the summertime. How-
ever, its fast growth and stiff leaf blades
result in greater resistance to ball roll.
Thus, green speed and surface smooth-
ness are reduced on Tifdwarf greens
compared to bentgrass greens mowed
at the same height. Intensive groom-
ing programs, including frequent and
light topdressing, verticutting, double
cutting, and rolling, are a must to
provide acceptable quality putting
surfaces. And, while several improved
bentgrass varieties have been intro-
duced over the past years, Southern
golf courses must rely on grasses that
now are more than 30 years old.
Imagine trying to compete at the Indy
with a vintage 1965 car!

Fortunately, the situation on fairways
is not quite so bleak. Since its release,
Tifway (419) has become the standard
for fairways across the South and in
other areas where a fine-textured, dark
green, dense, weed-free turf is desired.
Most golfers agree that Tifway 419
provides one of the very best playing
surfaces in golf. The trend for fairways
and tees, however, is to be mowed
lower and more frequently. This treat-
ment, combined with increased play
and more extensive winter overseeding,
has caused increased stress on Tifway
419. After substantial stand losses due
to winterkill in recent years, there is a
great need for improved fairway ber-
mudagrasses with improved cold hardi-
ness for the mid- to upper South.

Off-Type Bermudas

A significant problem of Southern
golf courses today is the occurrence of
off-type turf areas in existing stands of
bermudagrass putting greens. Typically,
within 5 to 7 vears after establishment,
it is possible to find patches of what
appear to be different bermudagrasses
that range in size from a few inches to
a couple of feet. Over time, a progres-
sive increase in the size and number of
off-type areas occurs. As time goes by,
the off-types are spread throughout the
green by the changing of holes. This is
particularly severe during the winter
months on overseeded greens, where
overseeded species completely hide
the off-types.

This is not a new problem with
hybrid bermudagrass greens. More
than 20 years ago, USGA Green Sec-
tion agronomist Monty Moncrief and
others began to write and talk about
this phenomenon. Off-type areas were
occurring in both Tifgreen and Tif-
dwarf. In the mid-1970s, the problem
was so pronounced with Tifdwarf that
its use drastically declined for a number
of years (Moncrief, 1975).

While debate continues today, it gen-
erally is agreed that the primary causes
of off-types are:

(1) Contamination of planting stock.

(2) Introduction of off-type seed or
vegetative parts into established putting
greens.

(3) Genetic mutations.

At first it was believed that spon-
taneous mutations were a rare occur-
rence, but there is growing evidence
that the triploid hybrids, Tifgreen and
Tifdwarf, lack genetic stability. This
lack of stability is no doubt accentu-
ated when these grasses are subjected
to intense environmental and/or me-
chanical stress factors, such as being
maintained at extremely low heights of
cut for prolonged periods of time.

Regardless of the cause, off-type
areas are a problem because they differ
in growth habits and the ability to
tolerate routine management practices.
Close monitoring of the putting sur-
faces and removal of the off-type areas
as soon as they are found has been
recommended repeatedly. Unfortu-
nately, even with the most diligent con-
tamination control program, a point is
reached where the amount of off-type
area exceeds what is feasible to remove
on a spot treatment basis. When 30 to
40 percent of the putting surface area
consists of off-types, management pro-
grams cannot be adjusted adequately
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seed can be collected by hand and
spread along shorelines to establish
this extremely productive plant. Cat-
tails utilize many nutrients which
otherwise might be available for algal
growth. These are a few examples of
various techniques used to reclaim
shoreline vegetation.

Maintaining vegetation along
streams, especially trees in out-of-play
areas, provides thermal protection and
helps maintain adequate supplies of
dissolved oxygen for floral and faunal
aquatic species by reducing biological
oxygen demand. Vegetated stream-
banks and shorelines also anchor soils
and reduce erosion. Another important
consideration for streams is to leave a
certain amount of downed wood and
rocks in the stream channel to create
spillways and eddies for oxygenation
and wildlife habitat. This is a lesson
the U.S. Forest Service learmned after
decades of logging and stream clearing
when salmon habitat declined severely.
Dredging and clearing stream channels
eliminates wildlife habitat, reduces
natural water purification, and pro-
motes accelerated erosion.

Water quality in streams, ponds, and
lakes should be monitored regularly to
document change and establish base-
line values for evaluation of mainte-
nance practices. A testing laboratory
can perform water quality testing,
and stream health can be gauged by
sampling macroinvertebrate aquatic
species.’

Vegetated shorelines and stream-
banks should be at least 10 to 15 feet
deep from the edge, and should be
clearly marked for hazard delineation
on the maintained edge. Protection of
our waterways should be given a high
priority by golf courses, as protection of
water resources is at the forefront of
environmental concern in this country.
Also, maintenance hours spent string
trimming and hand mowing shorelines
and streambanks can be put to better
use on other areas of the golf course
more critical to play.

Wetlands

Wetland areas should be clearly
delineated, and players and employees
should be kept out. Use caution with
fertilizer, pesticides, clippings, and irri-
gation near wetlands. In some cases, it
may be appropriate to designate wet-
lands as environmentally sensitive
areas by an appropriate authority. Wet-
land areas are among the most pro-
ductive and dynamic ecosystems on the
face of the earth, and they are host to
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numerous foraging and nesting wildlife
species. Wetlands should be monitored
yearly for water level fluctuations,
water quality, and species changes.
Water should be tested and numerous
photographs should be taken at regular
intervals throughout the year.* Docu-
mentation of wetland parameters en-
ables the establishment of a database,
which can be used to evaluate manage-
ment practices and correlate to climate
variations.

Forests

Trees can be both an environmental
asset and liability on golf courses. The
key is to know where forest habitat is
appropriate and where it is not. From
an environmental standpoint, it gen-
erally is believed that a diverse mix of
both tree species and ages is the best
for wildlife and plants. A stand con-
sisting of a well-developed structure
provides the greatest amount of habi-
tat niches for the most diverse amount
of wildlife. Thus, canopy, secondary
growth, and understory all are impor-
tant functional components of the
forest community. It has been well
documented that snags and dead or
decaying trees provide excellent roost-
ing habitat for many raptors and nest-
ing habitat for cavity-nesting bird
species such as the spotted owl. Equally
important, but often overlooked, is
downed wood on the forest floor.
Downed wood provides habitat for
many terrestrial species, serves as nurse
logs for new trees, is important for
nutrient cycling, and helps hold
moisture in humus and soil layers.
Leaving downed wood in forest areas
is just as important as leaving snags.

In many climates across the United
States, however, there are areas of the
golf course where natural forest areas
are not appropriate. Where summer
humidity and disease pressure are
problems, a well-structured forest in
close proximity to turfgrass can create
severe problems, especially for greens
and tees. This is the case where trees
can actually create an environmental
liability. Shading and restricted air cir-
culation limit growth and recovery of
turfgrasses, and enhance disease pres-
sure. To keep grass alive, increased
pesticide use often is necessary, which
increases employee and golfer expo-
sure, volatile losses to the atmosphere,
and the threat of groundwater or sur-
face water pollution. Although proper
management and application can
minimize these risks, modification of
the growing environment can reduce

the amount of needed chemical inputs.
Shade and poor air circulation are
among the biggest problems for turf
management in the United States,
reflecting people’s poor understanding
of the effects of trees on turfgrass.
Forested areas can provide tremendous
environmental enhancement, but they
need to be properly located and also
properly balanced with the rest of the
management program.

Rarely do tree plantings approximate
the natural condition. Trees planted on
golf courses should be selected for a
number of management and playability
factors, and species that are part of
native, local forest communities should
be selected. Never plant trees to the
immediate southeast of greens and
tees, as they eventually restrict morning
sunlight penetration. Morning sun is
thought to be the most important of
the day. Also, avoid introduced species.
The Norway maple is an example of an
introduced tree species commonly used
on golf courses. It severely restricts
grass growth and has become a prob-
lem in natural forest communities.
Norway maples develop leaves much
earlier in the season than most native
trees, and they hold their leaves much
later into the fall. The result is that
many forest species and turfgrass are
effectively shaded out of establishment.
This weed can be considered one of the
greatest threats to native plant com-
munities in many parts of the country.

Using forested natural areas as cor-
ridors between larger natural areas is
a progressive means of enhancing
wildlife habitat and managing within
the larger ecosystem. Linking frag-
ments of habitat preserves genetic
diversity among populations and pro-
vides thermal and protective cover for
diurnal and seasonal movement of
wildlife.® Golf courses often serve as
links between surrounding habitats
and natural features. This point should
always be given consideration during
new development.

Forested natural areas can be an
excellent benefit to wildlife and the
environment, but be sure they are
properly located far enough away from
critical play areas. Allowing forest
plants to develop through natural suc-
cession is perhaps the best way to
manage these areas. Leave snags and
downed wood, and allow the forest to
manage itself. Walking paths with
signs identifying different species and
components are a wonderful way to
share the benefits of natural areas with
golfers.
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