














Technological Considerations
For Automatic Irrigation

by DR. DOUGLAS T. HAWES

Mid-Continent Manager, USGA Green Section

HIS DISCUSSION will cover
Tthree important aspects of irri-

gation technology — the differ-
ences in method of sprinkler head
rotation, the methods of controlling
valves, and the controllers. These are
the subjects that must be given serious
thought when taking steps toward auto-
mating an irrigation system, but they
have not been well compared in recent
literature.

Sprinkler heads have really not
changed dramatically in a long time.
Pop-up sprinklers have been available
since the 1920s, and gear-driven heads
have been available since the 1930s.
Golf courses installing an automatic
system or converting a manual system
to automatic need to decide whether to
use impact (impulse) heads or gear-
driven heads. Both types are available
in many diameters of coverage with
similar precipitation rates.

Those who prefer the impact-type
head point out that these heads are
easier to work on, have few moving
parts, and, when they break down, they
are relatively inexpensive to repair,
compared to gear-driven heads. They
also note that these heads have a
reputation for handling dirty water
better than the gear-driven heads, and
that less pressure is needed to operate
impact-type heads. It should be noted
here that if dirty water is used for
irrigation, any head or valve with a
screen in the bottom will need to be
removed periodically and cleaned,
otherwise a pressure reduction will
change the distribution pattern.

Those who prefer gear-driven heads
cite the smooth, quiet, uniform rotation
of these heads. The uniform rotation
permits them to time syringe cycles
accurately by knowing that if one head
makes a full turn in two minutes, then
all heads of that model will make a full
turn in approximately the same time.
In comparison, the spring tension of
impact heads may need constant adjust-
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ment to compensate for changes in
temperature and wear in order to obtain
uniform timing of full turns. Head
rotation of impact heads can become
excessively slow and the distribution
pattern can be poor if routine preventive
maintenance 1s not properly carried out.

Some feel a big advantage for select-
ing the gear-driven head is that it is also
available in two-speed models which
can be very useful in watering the banks
around greens and on the backs of tees
where sprinklers don’t overlap. Although
two-speed heads are used in other
situations, their use in the two locations
cited gives them a distinct advantage.
It should be noted that two-speed and
part-circle heads have been known to
go out of adjustment, so there is a need
to monitor the coverage pattern. Those
who use gear-driven heads do not feel
that dirty water is any more a problem
than it is with impact heads; the enclosed
gears seem not to be affected by water
quality.

Regardless of what type head is
chosen, the control valve determines
whether it comes on or goes off properly.
The control valve is usually activated
by an electrical current change or by a
change in water pressure. Also available
is a system to activate valves by
dramatically lowering and raising the
pressure at the pump station. Most
valves, however, need electrical wire or
hydraulic tubing to convey the signal
to the valve. The trend appears to be
electric control.

NE ADVANTAGE of hydraulic

control is great freedom of the
system from lightning damage. In areas
such as Florida, where lightning damage
1s a serious problem, this method of
valve control has to be given serious
consideration. Cost comparisons give
an edge to hydraulic at time of instal-
lation, but the feeling is that this
advantage is quickly lost when main-
tenance problems arise. Squirrels and

gophers, for example, like to chew on
hydraulic tubing, clean water is essential
for hydraulic controls, and leaks in the
tubing are always difficult to find. These
potential problems result in increased
maintenance costs. It should be noted
that when hydraulic tubing breaks, not
only is there an immediate need to
repair the break, but after the break is
repaired, dirt that entered the broken
tubing may show up at the valve and
cause further problems. The new elec-
trical fault-finders make finding breaks
in electrical wiring easier than locating
leaks in hydraulic tubing. Hydraulic
control of valves cannot be used where
the difference in elevation between
controllers and valves is more than 32
feet. Anything over this height variance
will affect the operation of the valve.

Where freezing is a problem, the
hydraulic tubing in the control boxes
must be kept warm when temperatures
drop below freezing or the normally
open valves will be activated and the
normally closed valves cannot be used
to remove frost automatically. One
solution to this problem used in at least
one area of the country is to convert
hydraulic controls to pneumatic con-
trols. This can be done with minor
changes in the system, but this practice
is not encouraged by the manufacturer
or by one superintendent who converted
to such a system. The air must be dry or
this system, too, can experience freezing
problems.

In a few areas, the electrical code
requires that any wiring above 20 volts
of alternating current that is placed
underground must be shielded. These
requirements result in abnormally high
costs of installation of electrical control
wires, and this tips the cost balance to
hydraulic tubing and valves, which then
becomes a much cheaper control system.
Superintendents who discussed these
two methods of control expressed con-
cern for closer quality control in valve
manufacture. They believe strongly that












Tifway I1 Bermudagrass Released

by DR. GLENN W. BURTON, Research Geneticist, USDA, SEA/AR
and University of Georgia, Tifton, Georgia

of Tifway turf bermudagrass,

developed cooperatively by the
U.S. Department of Agriculture,
SEA/AR, the Georgia Coastal Plain
Station, the United States Golf
Association Green Section, and the
Department of Energy. It was created
by exposing dormant sprigs of Tifway
to 9,000 rads of gamma irradiation,
growing plants from the treated sprigs,
and selecting plants or sectors of plants
that appeared to be different. Produced
in 1971, it has been subjected along
with other promising mutants to
numerous tests. These tests show that
Tifway II looks like Tifway and has the
same desirable characteristics, but it
makes a denser, more weed-free turf,
is more resistant to root knot, ring and
sting nematodes, is more frost tolerant,
exhibits a little better quality, and often
greens up a little earlier in the spring. It

T IFWAY II is an improved mutant

is the combination of these traits, none
of which can be used for identification,
that warrant the release of Tifway II.

Tifway 11, like Tifway, is a sterile
triploid and must be propagated
vegetatively. It will be suited for lawns,
fairways, tees, and football fields
throughout the South and the rest of
the world where Tifway is presently
grown.

Tifway II will be released only to
people who qualify as certified growers.
To qualify they must have their land
inspected and approved by their State
Crop Improvement Association. Foun-
dation stock is limited, but Georgia
Crop Improvement Association regis-
tered stock is available to plant certified
acreages.

Those interested in producing Tifway
II for sale should contact the Georgia
Seed Development Commission, White-
hall Road, Athens, Georgia 30602.

The Toronto C-15 Bentgrass Syndrome

by ALEXANDER M. RADKO

National Director, USGA Green Section
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C-15 creeping bentgrass provided

some of the finest putting surfaces
in the Midwest. However, for several
years now, and with no specific pattern
of occurrence, many Toronto C-15
greens have become thin, weak and in
some instances failed to survive.

Last year was an especially difficult
year for Toronto C-15 greens in the
Chicago area. As a result, the Chicago
District Golf Association, the GCSAA
and the USGA decided to sponsor jointly
a research project to determine the
reasons for this puzzling loss of Toronto
bentgrass. The project coordinator is

I YOR MANY YEARS, Toronto

Dr. Houston B. Couch, professor of
Plant Pathology, Virginia Polytechnic
Institute. Other scientists involved are
Dr. Charles Krauss, USDA Research
Laboratory, Delaware, Ohio; Dr. Phil
Larsen, Ohio State University; Dr.
Malcolm Shurtleff and Dr. David
Wehner, University of Illinois. The
USGA is pleased to enter into this joint
research support effort with the Chicago
District Golf Association and the Golf
Course Superintendents Association of
America, which, hopefully, will correct
this problem so that healthy Toronto
C-15 greens can once more be enjoyed
throughout the Midwest.













thrust of attention solely on nitrogen,
research began to emphasize the impor-
tance of proper balance between nitro-
gen and other nutrients, such as potas-
sium and phosphorus. This more sophis-
ticated research involved detailed
assessments of wear tolerance as
affected by potassium levels.

This research supported by the
USGA Green Section at both Michigan
State University and Texas A&M
University demonstrated the important
contribution of potassium to enhanced
wear, drought, and cold tolerance, even
though there is no direct effect in terms
of color, density, or rate of shoot
growth., Research during the 1970s
has resulted in the less intense use of
nitrogen and increased use of potassium
and iron, especially as they relate to
maintaining quality putting green sur-
faces. Allied with this has been a
continued emphasis on the development
of improved slow-release carriers.
Examples of advances achieved by
cooperative research of private industry
and the state agricultural experiment
stations include the work with IBDU
and the sulfur-coated nitrogen carriers.
Continued emphasis on the development
of improved slow-release nitrogen
carriers for maximum efficiency of
nutrient utilization by turfgrasses will
be required.

Turfgrass Variety Development

The mid-1960s marked a significant
expansion in the turfgrass research
effort. At this point several full-time
turfgrass breeders were employed by
the state agricultural experiment
stations. Plant collections were made
throughout the United States, with
thousands and thousands of individual
clones being grown, evaluated, and
screened for desirable characteristics.
Based on this assessment, additional
thousands of crosses were made, the
seed collected, and then grown out for
further assessment in clonal nurseries.
Subsequently, seeds from the more
promising clones were increased and
planted in small micro-turf plots to
assess adaptability to close mowing
such as occurs on golf course turfs.
From this extensive program were
spawned a number of improved turfgrass
cultivars for greens, tees and fairways.
Again, the USGA Green Section pro-
vided leadership in supporting this
breeding effort, such as warm-season
grass improvement at Tifton, Georgia,
and cool-season grass breeding at
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Rutgers University and at Pennsylvania
State University. A number of other
turfgrass breeding programs were under
way at state agricultural experiment
stations across the country. As a result,
we have seen major advances in the
development of a wide range of improved
Kentucky bluegrass cultivars and a
major breakthrough in turf-type peren-
nial ryegrasses. We can anticipate even
more advances in the future because of
the number of concerted programs
devoted to turfgrass cultivar improve-
ment underway at more than half a
dozen state agricultural experiment
stations.

Soil Modification

The intensity of traffic placed on putting
greens when wet or dry makes for
extremely adverse conditions for quality
putting green maintenance. The 1960s
marked a major advance in the develop-
ment of specific methods for modifying
root zones to avoid soil compaction
and its associated problems. Much of
this initial research was started in the
1950s but did not come to fruition until
the mid-1960s. The construction of a
proper soil root zone for intensively
trafficked putting greens and tees is a
problem that is unique to turfgrass
culture. Thus, it required a concerted
research effort to address this problem.
Again, the USGA Green Section led the
way in supporting research at Texas
A&M University to develop the concept
which has come to be known as the
USGA Green Section method of putting
green construction. It is the main method
of putting green construction being
practiced on golf courses today and has
been a major advance in the science of
turfgrass culture.

Growth Investigations

Through the 1950s, much of the research
effort was devoted to improvements in
equipment, pesticides, fertilizers and
related cultural practices as they affect
turf quality. By the mid-1960s, research
was increased concerning the growth
and development responses of the grass
plant itself. The effects of cultural and
environmental factors on root growth
responses were of special concern. In
the past, root responses tended to be
overlooked, since the emphasis was on
improving the quality of the above-
ground playing surface. However, the
trend to less availability of water and
nutrients necessitated the development
of cultural techniques and modification

of the environment to enhance rooting
in order to achieve maximum efficiency
of water and nutrient absorption.
Recently the first turfgrass rhizotron
was constructed at Texas A&M Univer-
sity to investigate the growth and
development of root systems in a con-
tinuous, undisturbed state. Discovery
of the spring root dieback phenomena
of warm-season turfgrasses resulted
from this unique research facility.

Above-ground shoot growth responses
have not been ignored during this period
in turfgrass research. Continuing investi-
gations have involved various approaches
for using plant growth hormones and
regulators to manipulate both the rate
of growth and the growth habit of the
grass plant. There is much progress yet
to be made in this phase of turfgrass
research which will contribute signifi-
cantly to reduced turfgrass maintenance
costs.

Turfgrass Stress Physiology Research

The 1970s marked the emergence of a
major research effort in turfgrass stress
physiology. Turfgrass culture involves
the manipulation of the atmospheric
and soil environment to ensure the most
favorable conditions under which to
produce quality playing conditions. For
the first time we have developed sufficient
funding and qualified turfgrass re-
searchers capable of using the more
sophisticated research techniques to
characterize the turfgrass environment
and the allied responses of turfgrasses
to environmental stress. This includes
both the effects and mechanisms of
stress injury as well as the cultural
practices and plant mechanisms that
produce maximum plant hardiness to
survive specific environmental stresses.
These stresses include heat, cold,
drought, shade, wear, and atmospheric
pollution aspects.

During this period, we have begun to
look inside the plant to see how it
responds to stress environments. This
involves the use of sophisticated labora-
tory instrumentation. It ranges from
monitoring of carbon dioxide and
oxygen levels as related to respiration
and photosynthesis of grasses to detailed
biochemical assessment of various plant
components such as carbohydrates,
proteins, amino acids, and enzymes as
they are affected by various environ-
mental stresses.

An objective of this research is the
identification of physiological and
biochemical markers that can be used in









