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Fertility Programs for
Sand-Based Rootzones

urfgrass managers today have a wide array of fertilizer

products to choose from when making nutrient manage-

ment decisions. The development of an appropriate fertil-

ity program for sand-based rootzones is of paramount importance.

Recent regulations in Minneapolis barring the use of phosphorus

fertilizers on home lawns, and obligatory nutrient management plans

for farms in Maryland, foreshadow increasing scrutiny of golf course

fertilizer usage and nutrient fate. Turf managers must obtain knowl-

edge of their site, assimilate information on available fertilizer for-

mulations, and apply the selected products in a manner that opti-

mizes turfgrass performance. »~

This paper will address a few of the issues
crucial to an understanding of nutrient man-
agement in sand-based rootzones. First, knowl-
edge of chemical properties in sand root zones
is essential. Next, turfgrass managers must as-
sess nutrient status in the root zone, and deter-
mine fertility requirements. Products and ap-
plication methods that meet identified fertility
needs must be selected. Finally, products can
be applied and effects of the treatments can be
monitored.

An important example of sand-based
rootzones are golf course greens constructed to

specifications published by the United States
Golf Association. This construction method pro-
vides aeration, resistance to compaction, and
excellent drainage. However, the specifications
are for soil physical properties, and do not take
into consideration chemical properties of the
soil such as nutrient holding capacity.

Soil amendments are often added during
construction to modify the physical and chemi-
cal properties of the root zone. Addition of or-
ganic amendments can increase water and nu-
trient holding capacity of sands. Inorganic
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Clippings
In the interim period, Paul
Robbins and Nancy
Consolie need to be
recognized for their
outstanding commitment to
continuing the work
initiated under Mike’s
leadership.

Paul and Nancy exhibited
friendship, commitment
and dedication under the
most difficult of
circumstances. Their
expertise and willingness to
share information will help
our new soil insect ecologist
to be successful.
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Soil Insect Ecology
Position Offered

On May 15, 2002 we marked the one year
passing of our friend and colleague Mike Villani.
The loss of Mike forces us to pause and reflect
not only on his friendship, but also his contri-
butions to the Cornell Turfgrass Team. Clearly,
Mike would want us to move forward. We are
pleased to announce that the search for a sci-
entist to continue the work in soil insect ecol-
ogy is completed and an offer has been made
to a highly qualified candidate.

We look forward to recapturing this vital
capacity for our turf team. However, in the in-
terim period, Paul Robbins and Nancy Consolie
need to be recognized for their outstanding
commitment to continuing the work initiated
under Mike’s leadership. Not only have they
been able to continue active projects, a few new
ones have been initiated. Paul and Nancy ex-
hibited friendship, commitment and dedication
under the most difficult of circumstances. Their
expertise and willingness to share information
will help our new soil insect ecologist to be suc-
cessful. Also, your contributions to the Mike
Villani Graduate Student Fund will help sup-
port a student working with our new scientist
(see information in enclosed box below).

q

Villani Fund
Established

The passing of Mike Villani has reso-
nated around the world in the scientific
community, as well as locally, as we grapple
with the loss of our friend. The loss of a
man as selfless and giving as Mike is diffi-
cult to honor in a way that would be wor-
thy. This is why prior to Mike’s death he
assisted with setting up a Memorial Fund.
The Mike Villani Graduate Student Research
Fund in Entomology will be awarded to a
deserving graduate student in entomology
at the Geneva Station.

Donations can be made to The Mike
Villani Graduate Student Research Fund in En-
tomology. Checks should be made payable
to Cornell University and mailed to the
Mike Villani Fund, Cornell University,
Development Office, 272 Roberts Hall,
Ithaca, NY 14853.

Cornell Turfgrass
Field Day 2003

The 2002 season is the off-year of the
Cornell Turfgrass Field Day. Next year the Field
Day returns on Tuesday June 17, 2003. To make
it easier to attend we asked industry leaders
when was the best time. Many indicated re-
turning to June would allow more participants
to enjoy the internationally recognized research
under way in Ithaca.

The research continues to expand in golf turf
management and new projects have been ini-
tiated in lawn and sports turf. Studies include
understanding organic-based products and
management, managing high traffic areas, and
demonstration projects underway on the Rob-
ert Trent Jones Golf Course at Cornell.

Mark your calendar now for an exciting day
in Ithaca. For more information contact Joann
Gruttadaurio, Director of Turfgrass Education
(607) 255-1792 or jgl7@cornell.edu.

Cornell Short
Course 2003

The Cornell Turfgrass Education Program
continues to provide an excellent foundation
of turfgrass programming in 2003. For profes-
sionals entering the industry, key employees or
experienced professionals who want a refresher,
the Cornell Turfgrass Management Short
Course is scheduled for January 6-11 2003 in
Ithaca, NY. The week long course has been
structured to meet the requirements for 30 hour
pesticide certification. This course is the origi-
nal hands-on training mixed with lecture and
laboratory learning. Graduates of this course
always seem to improve their employment sta-
tus, enjoy learning more about turfgrass science
and network with industry leaders.

The short course road season will include
returning to Long Island and our first visit to
Western NY. The course offered at the remote
locations will focus on an Organic Approach to
Turfgrass Management. Specifically this week
long course will offer organic approaches to soil
modification and establishment as well review-
ing product performance of the latest in bio-
logical control and organic fertilizers.

For more information on these exciting edu-
cational opportunities, contact Joann
Gruttadaurio, Director of Turfgrass Education
(607) 255-1792 or jgl7@cornell.edu.



Compost and Dollar
Spot Control

Increased pressure on local and state gov-
ernments is resulting in continued regulation
of pesticide application. A recent ordinance was
passed in the Canadian Province of Quebec
banning the use of 30 pesticides on public and
private land. It follows then that some impor-
tant research on alternative to chemical con-
trols is being conducted in Canada.

Work conducted by Professor Greg Boland
at Guelph University in Ontario investigated the
effect of compost on dollar spot. A creeping
bentgrass area was managed to putting green
conditions A variety of compost products were
produced and applied at various frequencies.
Composts contained horse, chicken and paunch
(remains of animal gut) manure, bone meal ash,
bark mix, soybean meal and in some cases
milorganite.

The results indicated that the high rate of
compost (10 Ibs/1000 ft?) applied every 3 weeks
obtained equal to the control of the low rate of
chlorothalonil (Daconil). There is speculation
that control is derived from increases in micro-
bial activity and/or nutritional contribution
from the compost. The authors conclude that
while compost applications are a viable means
of suppressing dollar spot on putting greens,
they are not likely to replace commercial fun-
gicides. Clearly there is a good opportunity to
reduce pesticide use from compost, yet not all
composts are effective at suppressing the dis-
ease. Finding the right source of material and
making timely applications are still critical for
success.
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From: Boulter, J.1., G.J. Boland, and J.T. Trevors.
2002. Evaluation of composts for suppression of dol-
lar spot of turfgrass. Plant Disease 86:405-410.

Biological Control of
Dandelion

The most difficult area of pest management
for the use of biological control has been for
weed management. Historically, the use of an
organism (insect or microbe) while effective
under laboratory conditions fails in the field.
Again, Canadian leadership is being supplied
in this area in Professor Greg Boland’s program.

Boland and co-workers have been working
on a Sclerotinia for dandelion control. The study
investigated the effect of inoculated barley grit
and dandelion (20,40 or 60g / m?), treated or
not with 2,4-D. Twenty eight days after inocu-
lation the high rate of Sclerotinia provided as
much control as any of the inoculations plus a
sequential 2,4-D application. There was also a
synergistic effect of the two applied together
that would allow for significant reduction in
2,4-D use.

While these are exciting results and offer
great promise, again it is unlikely that it will
completely replace commercial herbicides in the
short term. However, the possibility of signifi-
cant pesticide reduction is very real and will be
an excellent step towards large scale reductions
through a more integrated approach.

From: Schnick, P.J., S.M. Stewart-Wade, G.J.
Boland. 2002. 2,4-D and Sclerotinia minor to con-
trol common dandelion. Weed Science 50:173-178.

New 3rd Edition of Turfgrass Problems

picture clues book now available!
« Triple the number of problems addressed in last edition
* New photos for each problem showing distant and close-up views
= Each problem now has detailed descriptions and cultural
management options
« New sections on general problem solving skills and monitoring
« Unique pest timelines that tell when a certain disease, insect
or weed is likely to emerge
» Extensive glossary included
« Still a handy pocket size guide
NYSTA members can order the Picture Clues guide
for $18, a 30% savings off the retail price.

Contact NYSTA at (800) 873-8873.
Nonmembers contact NRAES at (607) 255-7654,
nraes@cornell.edu, or www.nraes.org.

Scaning
the
Journals

There is a good opportunity
to reduce pesticide use from
compost, yet not all
composts are effective at
suppressing the disease.
Finding the right source of
material and making
timely applications are still
critical for success.

Twenty eight days after
inoculation the high rate of
Sclerotinia provided as
much control as any of the
inoculations plus a
sequential 2,4-D
application.
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In the laboratory, various
chemical extractants are
used to remove nutrients
from the soil sample. The
amount of nutrients
removed varies with the
extraction procedure used.
However, the amount of
nutrient extracted,
regardless of the method,
should correlate with a
desired plant quality so that
fertilizer recommendations
can be developed.

Experiments measuring the
leaching of potassium from
sand root zones found an
exponential decrease in
leaching as CEC increased
from less than 1 cmol kg* to
6 cmol kg. As CEC was
raised above 6 cmol kg in
this experiment, little
change was observed in
potassium leaching. This
indicates that for minimal
leaching of potassium, the
optimum CEC in sand
greens may be at least 6
cmols kg™

4\ Summer 2002

CorNELL UNIVERSITY TURFGRASS TIMES

Fertility Programs

e0000o0ecc000co00000000000000000000 00 0o e continuedfrompagel

amendments, such as zeolite, a silicate mineral,
also increase the nutrient and water holding
capacity of sands.

Cation exchange capacity (CEC), repre-
sented as centimoles of negative charge per ki-
logram of soil (cmols kg*), is an indicator of a
soil’s ability to retain positively charged nutri-
ents such as potassium and calcium. Because
sand is inherently low in CEC, organic matter
provides the majority of CEC in sand-based
rootzones.

The CEC levels in sand-based rootzones are
limited by the desired physical properties of the
sand root zone. USGA Guidelines call for root
zone total porosity of 35-55%, air-filled poros-
ity of 15-30%, and saturated conductivity (wa-
ter) of 6-12” hour?®. The addition of organic
matter or other amendments to sand root zones
can increase nutrient and water holding capac-
ity, but organic matter also serves to slow wa-
ter infiltration and percolation while decreas-
ing the air-filled porosity.

When organic matter is added to sand on a
weight basis, 1-3% organic matter by weight
generally meets the USGA-specified guidelines,
while 4% or higher amounts of organic matter
mixed with the sand may not meet USGA speci-
fications. Because desired nutrient holding char-
acteristics in the root zone have to be balanced
with necessary physical properties, CEC values
in sand greens at the time of construction are
typically less than 5 cmols kg?. Experiments
measuring the leaching of potassium from sand
root zones found an exponential decrease in
leaching as CEC increased from less than 1 cmol
kg to 6 cmol kg?. As CEC was raised above 6
cmol kg in this experiment, little change was
observed in potassium leaching. This indicates
that for minimal leaching of potassium, the
optimum CEC in sand greens may be at least 6
cmols kgt. However, because CEC levels in sand
root zones are often less than 6 cmols kg?, care
must be taken when nutrients are applied. In
order to maintain plant health without stimu-
lating a growth flush, and to prevent leaching
of nutrients from the root zone, nutrients must
be applied either at very low rates, or in a con-
trolled release form.

Before selecting fertilizer products and ap-
plication strategies, it can be very helpful to
obtain more information about the putting
green system by conducting soil nutrient analy-
sis (soil test) and plant analysis (tissue test).

Careful analysis of test results is essential in
understanding the implications of the tests.

A typical soil test will provide analysis of
pH, phosphorus, potassium, calcium, and mag-
nesium. Other parameters often reported in-
clude CEC, organic matter, sulfur, sodium, and
micronutrients such as iron, copper, zinc, and
manganese. Soil nutrient analyses do not typi-
cally test for nitrogen, because nitrogen in a
moist soil is in flux. Tests for soil nitrogen are
not an effective predictor of future nitrogen
availability. Tissue tests can provide an accu-
rate reading of nitrogen fertility, but most
turfgrass managers rely upon experience and
turfgrass monitoring to determine nitrogen re-
quirements.

In the laboratory, various chemical
extractants are used to remove nutrients from
the soil sample. The amount of nutrients re-
moved varies with the extraction procedure
used. However, the amount of nutrient ex-
tracted, regardless of the method, should cor-
relate with a desired plant quality so that fertil-
izer recommendations can be developed.

Unfortunately, few calibration studies relat-
ing soil nutrient analysis to turfgrass growth
response and turfgrass quality have been per-
formed. Additional calibration studies relating
various components of turfgrass quality to soil
nutrient analysis and tissue analysis results, and
particularly studies that evaluate nutrient in-
teractions, are needed. Sufficiency levels for tis-
sue nutrient concentrations have been pub-
lished, but they do not always correlate with
sufficiency levels for nutrients in the soil. An
investigation of soil test levels and tissue nutri-
ent concentrations for turfgrass growing in
sandy soils has suggested tissue analysis may
be more effective than soil nutrient analysis for
determining the nutrient status of turfgrass.

Even with its shortcomings, soil nutrient
analysis remains a valuable tool for evaluating
soil nutrient levels. However, because many of
the nutrient extractants and fertilizer recom-
mendations were developed for mineral soils,
and considering the limited number of calibra-
tion studies completed in turfgrass, soil nutri-
ent analysis may be most useful as an indicator
of trends in soil properties.

Other methods exist for monitoring nutri-
ent status of putting greens without sending soil
or tissue sample to a laboratory. Measuring clip-
ping yield is an effective way to monitor growth,



CorNELL UNIVERSITY TURFGRASS TIMES

Light, frequent fertilizer applications utilize liquid sources to increase precision.

which can serve as an indicator of nutrient sta-
tus. Evaluation of turfgrass color is another
method that can be used to determine fertilizer
needs. Certain diseases that are more prevalent
at certain nutrient levels or imbalances can in-
dicate nutrient needs as well.

After evaluating the root zone properties
and existing nutrient status, fertilizer products
and application methods can be selected. For
example there are a few factors that distinguish
fertilizer selection from other turfgrass areas.
The inherently low nutrient holding capacity
of sand root zones steers one in the direction of
light, frequent applications. The low cutting
height of most greens precludes usage of regu-
lar sized granular products, so specially formu-
lated granular products must be used. Also, a
slow, steady growth rate is usually desired for
playability reasons, so again either controlled
release products or light and frequent applica-
tions are usually desired.

There are essentially two ways to apply fer-
tilizer to putting greens. Products can be ap-
plied that will enter the soil and eventually be
available to the plant roots, or products can be
applied to the foliage and be taken up into the
leaves. The foliar application method fits very
well with the desired goal of light and frequent
applications. A lot of confusion exists surround-
ing the subject of foliar absorption of nutrients,
and it can often be the subject of a seemingly
endless debate. The mechanisms involved with

foliar absorption are not fully understood, but
numerous studies have been conducted, and
some semblance of understanding can be con-
structed.

Foliar absorption of nutrients has been ac-
knowledged for over 150 years, but the first de-
finitive studies in the field were performed
shortly after World War Il with the advent of
radioactive isotopes, which can be used as “trac-
ers” in scientific experiments. The radioisotopes
can be used to differentiate between nutrients
taken up by the foliage, or nutrients taken up
through the root system.

An important thing to remember is that
nearly all the research and literature concern-
ing foliar uptake of nutrients has been con-
ducted on crops other than turfgrass. Certainly
many of the mechanisms and experimental re-
sults may be transferable from these other spe-
cies, but one can not be sure of results in
turfgrass until more tests are performed. Golf
course superintendents who have used foliar
nutrition possess a great deal of practical knowl-
edge concerning the efficacy of these products.

Plant leaves are covered with a waxy cu-
ticle that serves as a diffusion barrier for the
water and nutrients inside the leaf. The cuticle
also prevents excessive leaching of nutrients
from leaves during rainfall, heavy dews, or
other wetting events. The presence of the cu-
ticle poses problems for plant uptake of min-

continued on page 6

A lot of confusion exists
surrounding the subject of
foliar absorption of
nutrients, and it can often
be the subject of a
seemingly endless debate.
The mechanisms involved
with foliar absorption are
not fully understood, but
numerous studies have
been conducted, and some
semblance of understanding
can be constructed.

An important thing to
remember is that nearly all
the research and literature
concerning foliar uptake of
nutrients has been
conducted on crops other
than turfgrass. Certainly
many of the mechanisms
and experimental results
may be transferable from
these other species, but one
can not be sure of results in
turfgrass until more tests
are performed.
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One wonders how the
efficiency of foliar uptake
relates to nutrient uptake
from the soil. At least with
nitrogen, there does not
appear to be much of a
difference. Studies
investigating foliar
absorption of various
nitrogen sources applied to
the leaves of ryegrasses and
bluegrasses have found
about 40% of the applied
nitrogen absorbed by the
leaves within 48 hours.

Nutrient analysis of the
system should be conducted,
either through monitoring
plant characteristics or by
submitting soil or tissue
samples to a laboratory.
The different fertilizer
products, and the
mechanisms of their
uptake, need to be
considered.
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eral nutrients. The process of foliar absorption
appears to consist of three steps: nutrient ad-
sorption at the leaf surface, diffusion or pen-
etration through the cuticular membrane, fol-
lowed by cellular uptake within the leaf. The
initial barrier to absorption is the cuticular
membrane. Nutrients can enter the leaf through
small pores in the cuticle, or via diffusion across
the cuticular membrane. Stomatal entry is not
considered to be a significant factor in nutrient
absorption by leaves. The primary function of
stomata is regulation of gas exchange with the
atmosphere, and the stomata reach their great-
est aperture during active photosynthesis, in full
sunlight. A cuticular layer coats the interior of
stomatal openings, so nutrients still face a bar-
rier to absorption even if they somehow enter
a stomatal pore. Studies have shown both in-
creased uptake of solutes at night, when sto-
mata are closed, and uptake of nutrients in the
absence of stomata. We can conclude that nu-
trient absorption does not occur through sto-
matal openings in plant leaves.

Absorption rates have been determined for
many nutrients applied to agronomic or horti-
cultural crops. With nitrogen, up to 50% up-
take of applied product can occur within 1 to 4
hours. For potassium, however, 50% uptake
of applied product does not occur for 1 to 4 days.
In 24 hours, 8% of applied iron has been taken
up in beans.

These uptake rates may seem low. One won-
ders how the efficiency of foliar uptake relates
to nutrient uptake from the soil. At least with
nitrogen, there does not appear to be much of
a difference. Studies investigating foliar absorp-
tion of various nitrogen sources applied to the
leaves of ryegrasses and bluegrasses have found
about 40% of the applied nitrogen absorbed by
the leaves within 48 hours. Numerous studies
examining nitrogen fate in soils have shown
only 5% to 74% of applied N is actually recov-
ered in the plant. One important consideration
is that with equivalent nutrient concentrations
in solution, the absorption rates for leaves are
much smaller than the absorption rates for
roots. The reason for this difference is the small
size of the pores in the leaf cuticle, which re-
strict absorption.

So how does one maximize the efficiency
of foliar applied nutrients? Increased humidity
at the leaf surface improves nutrient absorp-
tion by leaves, most likely because it increases

the diameter of the cuticular pores. Research
has shown that different product formulations
require different humidity levels to remain mo-
bile and able to cross the cuticle. Once an ap-
plied product has dried on a leaf, the rate of
absorption will decline, but subsequent in-
creases in humidity will improve uptake of the
remaining material.

Research has shown that organically che-
lated potassium is absorbed more readily than
molecules.

What does all this mean for the golf course
superintendent? Not all nutrients applied to
turf, either as granular fertilizers or as foliar
products, will be absorbed by the plant. Both
types of product have their place in a nutrient
management program, and foliar products can
be an ideal way to spread nutrients evenly and
at a low rate across putting greens. Foliar prod-
ucts can be ideal when limiting conditions pre-
vent uptake of nutrients from the roots, or
when a quick response to nutrients is required.
Recent developments in granular fertilizer for-
mulations have also significantly reduced
mower pickup, and superintendents can utilize
these products effectively as well.

The key to developing an effective fertility
program for sand-based rootzones is consoli-
dated knowledge of the entire system. The
chemical properties of the root zone must be
understood. Nutrient analysis of the system
should be conducted, either through monitor-
ing plant characteristics or by submitting soil
or tissue samples to a laboratory. The different
fertilizer products, and the mechanisms of their
uptake, need to be considered. Once these three
factors of a sand-based system are understood,
turfgrass managers can focus on the most im-
portant facet of fertilization-the maintenance
of an excellent turf surface. /7~

Micah Woods
Graduate Research Assistant
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Elemental/Nutrient

Analytical

LABORATORY

The Horticulture Elemental/Nutrient Analytical Laboratory is one of a small num-
ber of university laboratories nationwide dedicated to assisting growers and
homeowners in evaluating the nutritional and environmental status of their plants,
water and soil.

The lab has been performing plant nutrient analyses for growers and researchers
since the 1950s. Cornell faculty work closely with lab personnel to provide fertilizer
recommendations and consultations on growers’ specific problems. Soil or plant
samples may also be submitted for total carbon/nitrogen ratios.

In the last decade, lab services have expanded to include environmental testing
of water, plants, amended soil, and sewage sludge. This provides homeowners, turf
managers and municipalities with levels of potentially toxic heavy metals so that
they can evaluate the safety of their environment. State-of-the-art plasma emission
technology is used to provide simultaneous elemental analysis of 30 elements.

The Horticulture Elemental/Nutrient Analytical Laboratory is committed to quality
data, and the operation is tested quarterly through the North American Proficiency
Testing Service. Please contact the lab for more information on sample preparation,
available services and prices. The Horticulture Elemental/Nutrient Analytical Labo-
ratory, 20 Plant Science, Cornell University, Ithaca, NY 14853-5908; (607) 255-1785;

www. hort.cornell.edu/department/facilities/icp/index.html.

Need your irrigation
water tested?

Not sure of the nutrient
content of your
fertilizers?

Need an inexpensive
tissue nutrient test?

Check out the
Horticulture Analytical
Laboratory.

Summer 2002 /7
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Editors
Note

“When we put flow meters
on the intake pipe on golf
courses,” Mike informs, “it
is clear golf course
superintendents are using
much more water than they
think, or maybe even
need.”

Mike found that during
the irrigation season the
30-day average use is
142,000 gallons per day
(GPD) and peak use is
275,000 GPD.

From the edita, .
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The Art & Science
of Irrigation

good portion of the eastern seaboard

has endured severe water use restric-

tions. Florida has been in various
stages of water restrictions for the last few years
and the USDA Drought Monitor (http://
drought.unl.edu/dm/monitor.html) indicates
more than half of the United States is experi-
encing some form of drought.

Turf managers have learned the importance
of being involved in regulatory discussions, few
are more critical than water advisory boards that
set watering restrictions. Advisory boards meet
to clarify exact water needs and how golf
courses are irrigated.

Professors Bob Carrow and Ronny Duncan
at the University have outlined five steps for
water conservation in turfgrass management.
The strategies are species and cultivar selection,
use of non-potable water, irrigation system
design, irrigation scheduling and golf course
design.

Turfgrass research has focused on hiologi-
cal implications of species and cultivar selec-
tion and non-potable water, with less on sched-
uling and virtually none on system and golf
course design. Yet from a manager’s perspec-
tive the design and more importantly the flex-
ibility of an irrigation system is where the “rub-
ber hits the road” when it comes to water man-
agement.

Water Use

Mike Brownell is a Water Resource Scien-
tist with the Susquehanna River Basin
Commission (SRBC). The SRBC is a regulatory
body responsible for manag-
ing the water resources in
a 27,000 square mile water-
shed through three states.
Mike is responsible for per-
mitting new projects in the
basin and monitoring con-
sumptive use by golf
COUTrSES.

“When we put flow
meters on the intake pipe on
golf courses,” Mike informs,
“it is clear golf course super-
intendents are using much
more water than they think,

or maybe even need.” Mike found that during
the irrigation season the 30-day average use is
142,000 gallons per day (GPD) and peak use is
275,000 GPD. To put this in perspective, to
water 2.5 acres of bentgrass greens daily for 7
days to supply 1.6, it will take approximately
15,500 GPD.

The SRBC reports that high use for 30 day
period was between 736,000 to 828,000 GPD
watering the whole course to a low of 89,000
GPD watering greens and tees only. It is impor-
tant to consider the potential influence on en-
vironmental quality when consuming large vol-
umes of water. This would be consistent with a
deep and infrequent watering approach.

If golf courses water deeply and infrequently
there can be 475,000 gallons removed at once
that will have a greater impact than if the golf
course irrigated at 100,000 GPD. On-site stor-
age is an option for mitigating large removals
from a source. If, for example, a golf course has
13,000,000 gallons of water in storage they can
pump at a low rate from the stream or well.
Maintaining storage on site for peak needs will
cause less of an impact on the environment.

In an effort to more thoroughly understand
how superintendents make irrigation decisions,
the SRBC surveyed golf courses in the basin.
Superintendents were asked the amount and
frequency of irrigation. There were no relation-
ships among courses of similar grass and soil
types nor topography and expected quality. The
only consistent result was that irrigation
amounts appeared to be related to superinten-
dent.

Troubleshooting irrigation systems is critical to water
conservation and maximizing turf performance.



One could be surprised by the personal na-
ture of irrigation that gives the appearance of
imprecision. Yet on the other hand, with the
variety of microenvironments that exist on a
golf course it could be due to site-specific irri-
gation. Of course when considering the amount
of water being consumed in a region that will
receive about 30 inches of precipitation during
the growing season leaves one wondering about
irrigation practices.

Is the industry doing all it can to use the
minimum amount of water or are we simply
making global adjusts on the irrigation soft-
ware? Are we activating four heads in a zone
when we only need one head or instead of drag-
ging a hose?

Site-Specific Irrigation

Carrow and Duncan discuss the importance
of efficient irrigation design for water conser-
vation. The efficiency is derived from limiting
water loss from leaching or runoff, irrigating
within evening time constraints, salt-leaching
or water-control authorities and finally by mak-
ing precise site-specific irrigation.

Top of the line irrigation systems with all
the “bells and whistles” may cost more to be-
gin with but are likely to save money and wa-
ter in the long term. This assumes that when
new systems are purchased, designed and
implemented, the superintendent embraces the
technology, finding ways to utilize sophisticated
controls integrated with weather stations and
even soil moisture sensors. Essentially an ex-
tensive approach like this is striving to add pre-
cision and remove any ambiguity associated
with the “art or feel” of irrigation.

In the mid-1990’s Apple Computer con-
ducted a survey of various age groups regard-
ing their perception and use of computer tech-
nology. There was an important finding rela-
tive to the irrigation technology discussion.
Most people new to computer technology use
less than 10% of the computing power avail-
able to them in a personal computer. In fact,
the study concluded that persons over the age
of 50 used a computer basically as a typewriter.

On the other end of the spectrum are the
people who embrace new technology and see
the benefits. Erick Holm, CGCS the former Su-
perintendent of the Onondaga Golf and Coun-
try Club in Fayetteville, NY has been able to
integrate the latest technology (science) with
his feel (art) for golf turf irrigation.

Erick went from limited flexibility with ir-
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rigation zones and heavy reliance on hand wa-
tering to maximum flexibility with less need for
hand watering. The old irrigation system had
six heads per zone while the new system pro-
vided individual

head control. In two
summers with simi-
lar weather condi-
tions and different ir-
rigation systems
Onondaga reduced
the amount of total
man hours for hand
watering from 290 to
85.

Erick was able to
utilize important
computer software to
predict water loss
measured as evapo-
transpiration (ET).
Once a baseline water need was established,
Erick adjusted greens different than fairways
to a certain percentage of ET. Another adjust-
ment was programmed to compensate for any
microenvironmental factors and a final adjust-
ment for a specific head that might be related
to turf or soil conditions. This is the true mean-
ing of site-specific irrigation and is the antith-
esis of the global adjustments made without re-
gard for site conditions.

What's Next?

“Soil monitoring is the final frontier in golf
turf irrigation” proclaims Paul Roche, the Irri-
gation Manager for the S.V. Moffett Company
in Rochester, NY. On the other hand Paul agrees
that many superintendents are not using irri-
gation systems to their full potential.

Paul is an active user of a personal digital
assistant (PDA) and has been demonstrating the
benefit of PDA's when integrated with GPS/GIS.
“We just finished creating over 15 layers of in-
formation for the Oak Hill CC as part of the
new irrigation system and in preparation for
the 2003 PGA Championship.” The superinten-
dent will have access to cables, drainage and
irrigation system information at his fingertips.

Whether or not all this technology will
eliminate the “art” associated with golf turf ir-
rigation is doubtful. However, there remains a
huge gap between the amount of technology
available and using the technology to its full
potential. When technology use results in sig-
nificant reductions in water use, there should
be no obstacles to full implementation. .~

Frank S. Rossi

Site-specific irrigation will require
systems with maximum flexibility.

Is the industry doing all it
can to use the minimum
amount of water or are we
simply making global
adusts on the irrigation
software?

Efficiency is derived from
limiting water loss from
leaching or runoff and by
making irrigation site-
specific.
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Human
Dimension

Motivating jobs and work
environments win praise
from employees. Of course,
what one person finds
motivating another may
find boring, frustrating and
debilitating.

Lack of training can
prevent a motivated
employee from performing
well. What sense is there in
hiring a motivated person
to do a job and then not
training the person to do
the job properly?
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Making Employee
Motivation a Partnership

e begin our discussion of a complex

topic with a simple question: How

can | motivate my employees? We
propose a simple yet unique answer: You can’t
do it alone! Employee motivation works best
as a partnership between employer and employ-
ees. In this paper, we will develop this basic
argument into several practical take home sug-
gestions for human resource managers and
employees to use in improving employee mo-
tivation.

We recognize that employee motivation,
more accurately the lack of motivation, often
frustrates employers. It comes as a surprise to
some employers that employees’ lack of moti-
vation often frustrates them as well. We observe
these frustrations being compounded by the
obvious fact that most any approach to moti-
vation will sometimes work for some people.
The kicker is that no approach works all the
time for all people.

Some Background Points
about Motivation

Motivation is the inner force that drives
employee behavior. The intensity of one’s in-
ner force to do a task or accomplish a goal de-
scribes the level of motivation. Two people may
both say and believe they want to be excellent
employees. The intensity of their desire to be
excellent measures their motivation. Employ-
ers pay more attention to what employees do
than what they say or believe. Motivation is
the force that causes employees to deliver on
what they say.

Most employees prefer to be motivated.
Why would an employee choose the frustra-
tion of not being motivated? Motivating jobs
and work environments win praise from em-
ployees. Of course, what one person finds mo-
tivating another may find boring, frustrat-
ing and debilitating. And employees sometimes
bring a lot of baggage to the workplace from
their childhood experiences, previous employ-
ment and failures to find their motivating niches
in life.

Motivation is complex. No simple set of
guidelines guarantees motivated employees.
Motivation provides a never-ending struggle for
both employers and employees.

Self-motivation plays a crucial role. Achiev-
ers tend to continue achieving. Past accomplish-
ments, challenging career goals, expertise in one
or more areas, pride in one’s abilities and self-
confidence contribute to self-motivation.

An unmotivated person can become moti-
vated. On the other hand, a motivated person
can lose motivation. The opportunity to moti-
vate employees is never completely lost nor is
the accomplishment of motivated employees
ever guaranteed to continue indefinitely.

Not all performance problems are explained
by lack of motivation. Lack of training can pre-
vent a motivated employee from performing
well. What sense is there in hiring a motivated
person to do a job and then not training the
person to do the job properly? Lack of appro-
priate equipment, tools, facilities and supplies
can also prevent a motivated person from per-
forming well. Lack of clear expectations, un-
clear “rules of the game” and muddled mes-
sages about desired outcomes can lead to poor
performance.

Satisfying Needs

The simplest and most intuitive approach
to motivation is to satisfy an employee’s needs.
This approach has four parts:

* Employees have needs that they desire to
satisfy, which in turn

» Leads to actions that will fulfill their needs,
which in turn

« Leads to rewards from the employer and
satisfaction from doing the job, which in turn

» Reinforces their actions and causes them
to be repeated.

Note the necessity of identifying needs. An
employer can get help from employees to iden-
tify their needs. Then the employer can choose
the “right” employee rewards for doing a job
and especially for doing a job well. Providing
the “right” rewards reinforces the employees’
actions thus causing the employees to repeat
the actions to get the rewards again.

To illustrate, Kirk and Kendra are employ-
ees who both have a need to be thanked and
appreciated. Kirk’s employer Jennifer, recogniz-
ing the need, gives him specific tasks and re-
sponsibilities. When Kirk performs the tasks
well, Jennifer regularly shows appreciation by



saying thank you and giving merit increases in
pay. Kirk’s needs are satisfied. To continue hav-
ing his need for thanks and appreciation satis-
fied, he is motivated to continue to do the tasks
well.

On the other hand, Kendra’s employer
John fails to understand her need for thanks
and appreciation. Kendra works hard to com-
plete the tasks but John never thanks her or
recognizes her accomplishments. Instead, John
is quick to criticize Kendra’s small mistakes. He
offers no thanks or recognition for her correc-
tion of the mistakes. At some point, Kendra is
likely to lose motivation to continue to do the
tasks well. The reason according to this simple
needs theory of motivation is that no need is
being satisfied.

Note also the necessity of an employee be-
ing willing and able to perform the assigned
tasks. Unwillingness, for whatever reason, to
perform the tasks, means the link between
needs and rewards breaks down.

This simple model of motivation makes clear
that employee needs play a critical role in mo-
tivation. Experienced labor managers, however,
easily see practical problems. What at first seems
to be a simple model is in fact complex and dif-
ficult to apply. Motivation success requires more
than the employer’s sole reliance on satisfac-
tion of needs. Reinforcement of desired behav-
iors and cooperation between employer and
employee need to be added to the power of
needs.

A Partnership Between
Employer and Employee

We return to our basic argument: employee
motivation works best as a partnership between
employer and employee.

Synergy is the concept that the whole is
greater than the sum of its parts. Synergy is
exactly what we seek to complement the needs
approach and positive reinforcement. It means
that employer and employee working together
accomplish more than they accomplish by each
working alone. Lack of synergy in motivation
occurs when employee and employer each face
the motivation challenge alone. Employee
brings his or her self-motivation, experience,
good intentions and training to the job. Em-
ployer brings his insights about employee needs
and rewards.

The motivation partnership means that both
employee and employer are committed to syn-
ergy rather than waiting for the other to solve
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the motivation puzzle. The employer and em-
ployee share responsibility for motivation, i.e.,
cooperation not separation.

The Employee’s
Contributions to the
Partnership

True partnership between employer and
employee in the motivation challenge requires
each to understand and play their parts well.
The employee’s most important contribution to
the partnership is self-motivation. Most impor-
tantly, this self-motivation commits the em-
ployee to making the partnership work. Em-
ployees also need to search for a job and work
environment that fit their knowledge, skills,
abilities, needs and interests. A miscast em-
ployee almost certainly will eventually face the
frustration of waning motivation. No matter
how good the fit is between employee and job,
the employee must be willing to learn. Even
the most experienced employee new to a busi-
ness should bring admission that “I don’t know
all I need to know.” A highly skilled employee
still needs to learn about new coworkers, poli-
cies, rules, norms of behavior and just how
things “work around here.”

Taking a job with a new organization means
commitment to that organization’s vision, mis-
sion, core values and goals. When an
employee’s goals, needs and beliefs don’t fit with
the employer’s vision, mission, core values and
goals, any proposed partnership between em-
ployer and employee is almost certainly to dis-
appoint both parties.

The employee has the responsibility to com-
municate his or her needs, concerns and ideas
to the employer. Listening to the employer’s
point of view is the other side of this commu-
nication coin.

On page 13 is a six-step worksheet to assist
you in utilizing the information in this article.
You can begin to use this worksheet by identi-
fying an employee to work with to develop a
motivation partnership and completing step 1.

The Employer’s
Contributions to the
Partnership

Frederick Herzberg developed a two-factor
theory of motivation that makes clear what the
employer can bring to the motivation partner-
ship. According to Herzberg, two factors affect

continued on page 12

True partnership between
employer and employee in
the motivation challenge
requires each to understand
and play their parts well.
The employee’s most
important contribution to
the partnership is self-
motivation.

Motivation success requires
more than the employer’s
sole reliance on satisfaction
of needs. Reinforcement of
desired behaviors and
cooperation between
employer and employee
need to be added to the
power of needs.
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Motivators are factors that
influence job satisfaction
and lead to motivation.
Examples include
achievement, recognition,
satisfying work,
responsibility and personal
growth through training
and new experiences.

employee motivation: dissatisfiers and motiva-
tors. The employer has primary responsibility
for both.

Examples of dissatisfiers are poor working
conditions, unsafe equipment, exhausting
physical work combined with excessively long
work days and weeks, unfair pay, disagreeable
supervisors, unreasonable rules and policies,
unchallenging work and conflict with co-work-
ers. According to Herzberg, these problems must
be resolved before motivators can work. Resolv-
ing the problems increases employee satisfac-
tion; however, it does not provide motivation.

Motivators are factors that influence job
satisfaction and lead to motivation. Examples
include achievement, recognition, satisfying
work, responsibility and personal growth
through training and new experiences. These
motivators turn an employee from being neu-
tral about the job into a motivated employee.
(See figure 1)

Figure 1
Satisfaction Level Motivation Level
Dissatisfiers Motivators

Satisfaction But
Low Motivation

High Dissatisfaction
& Low Motivation

High Satisfaction
& High Motivation

Having motivated
employees is a highly
worthy goal for any
employer. No human
resource challenge likely
exceeds worker motivation
in importance or potential
for employer and employee
satisfaction.
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The implications for the employer’s side of
the motivation partnership are clear. The
dissatisfiers must be removed before motiva-
tors can work. Employees working in unsafe
conditions with unfair pay will not be motivated
by recognition and delegation of additional re-
sponsibility. However, making the workplace
safe and increasing the pay to a fair level is not
enough. These steps alone will fail to motivate
employees. They will be satisfied but not moti-
vated. These neutral workers can be turned into
satisfied and motivated workers by using the
motivators, e.g., recognition and delegation of
additional responsibility. Each employer can
work to identify the dissatisfiers among his or
her employees. Removing the dissatisfiers pro-
vides opportunity to take advantage of motiva-
tors

Figure 1 illustrates the path to providing an
environment where employees should be en-
thused about contributing their part of the
employer-employee motivation partnership.
When the employer is not contributing their

Employee Motivation
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part of the partnership many or most employ-
ees will be on the left side of the figure — highly
dissatisfied and poorly motivated.

The employer must first remove the
dissatisfiers like unfair levels of pay and unac-
ceptable working conditions. Employees will
move toward the center of figure as their level
of dissatisfaction decreases. They will not yet
show many signs of becoming motivated.

As the employer continues to implement
her or his part of the partnership by providing
motivators, e.g., positive reinforcement, recog-
nition for achievement and increased respon-
sibilities, most employees will move to the right
of the figure. They are responding to the
employer’s fulfilling his of her part of the part-
nership by providing a motivational work en-
vironment.

Note that this is not a time when the em-
ployer jumps from the left to the right of the
figure. The employer must first focus on remov-
ing the dissatisfiers.

Communication with employees is essen-
tial. What is a dissatisfier for one employee may
not be a dissatisfier for another. A single
workaholic employee may have no objection
to a 60-hour workweek. Parents with small chil-
dren may find 60-hour workweeks highly dis-
satisfying. What is a motivator for one employee
may not be for another. Opportunity to learn
new skills may be motivating for one employee
and a worrisome burden for another employee.

If you are using the worksheet on page 13
to begin the development of a motivation part-
nership, complete steps 2 and 3 now.

Summary

Having motivated employees is a highly
worthy goal for any employer. No human re-
source challenge likely exceeds worker moti-
vation in importance or potential for employer
and employee satisfaction. We have presented
a nontraditional approach — making motivation
a partnership challenge. We have made satis-
faction of worker needs, positive reinforcement
and removal of impediments to motivation a
joint responsibility of employer and employee.

Begin your implementation of an employer/
employee partnership by completing steps 3-5
in the worksheet. Continue by working with
the selected employee.

Robert A. Milligan, Cornell University
and Bernie Erven, Ohio State University
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: Analysis of Your
Employer/Employee Motivation Partnership

Identify an employee with whom you would like to improve the employer/employee
motivation partnership:

Step 1: Check the employee’s contributions that are present in your current relationship.

1. The employee is self-motivated

2. The employee is committed to make our motivation partnership work

3. The employee’s job with me fits his or her knowledge, skills, abilities, needs
and interests

. The employee is committed to our organization’s mission, values and goals

. The employee listens to my points of view

. The employee communicates his or her needs, concerns and ideas with me

. The employee is willing to learn

~N O 01 b~

Step 2: Check the dissatisfiers that are present in your current relationship

1. Economic factors such as unfair wages and noncompetitive fringe benefits

____ 2. Security factors such as lack of grievance procedures and no seniority privileges

____ 3. Social needs such as lack of opportunities to know and spend time with peers,
e.g., breaks and eating together, business sponsorship of parties and outings

__ 4. Status problems including lack of privileges, no job titles and lack of other
symbols of rank and position

_____ 5. Working conditions such as inadequate heat, light, ventilation and equipment;
unfair work rules, company policies, discipline procedures and unreasonable
hours of work per day and per week

Step 3: Check the motivators that are present in your current relationship.
1. Challenging work

. Feelings of personal accomplishment

. Recognition for contributions to the organization

. Increasing responsibility

. Sense of importance to the organization

. Access to information

. Involvement in decision making

~N o OB WD

Step 4: Note the employee contributions that you did not check, the dissatisfiers that
you did check and the motivators that you did not check. These should be
the area you emphasize in implementing the partnership

Step 5: Chose Path A or Path B for improving the motivation partnership with your employee:
Path A—s Ask the employee to complete Steps 1-4 on his or her own. Com-
pare the results with your results. Discuss with the employee the 2 most impor-
tant changes from the employee contribution, dissatisfier and motivator lists
that would improve the motivation partnership. Start to make the changes.
Path B —> Identify, on your own, the 3-5 most important changes from the em-
ployee contribution, dissatisfier and motivator lists that you believe would im-
prove the motivation partnership. Start to make the changes.

Step 6: Evaluate your progress in the motivation partnership at least once each year.

Question: How do you
motivate employees?

Answer: You can’t do it
alone! Employee motivation
works best as a partnership

between employer and
employees.

Use this worksheet in
conjunction with the
information contained in
the article to help develop a
motivation partnership
between employees and
employer.
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Program
Spotlight

Soil modification is only
one component of a high
traffic turf strategy.

Many scholastic fields host
school and community
sporting events over
multiple seasons. These
events occur on a less than
desirable root zone and are
managed with considerably
less resources than a
professional sport franchise.
Consequently, innovative
solutions to high traffic
areas, especially the use of
overseeding must be

employed.
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Field Renovation Via
Overseeding

ach year National Football League (NFL)

franchises that play their games on natu-

ral turf fields are faced with worn out
turf between the hash marks. Much of this can
be related to the decision to narrow the hash
marks, eliminate a strong and weak side attack
and open the game up offensively. However,
from a turf perspective the decision has been
devastating.

The easy (and expensive) solution has been
to periodically replace the turf between the hash
marks with sod. Often this requires a Herculean
effort to remove the existing turf and install new
sod in a seven-day period before the next game.
Not only is this expensive, it is not a long-term
solution that can be adopted by many scholas-
tic sports turf managers.

Interestingly, the increased number of sand-
based fields have not alleviated all problems as-
sociated with traffic stress. It can be surmised
that soil modification is only one component
of a high traffic turf strategy. Clearly, the abil-
ity to rotate traffic is critical, yet very little ef-
fort has been exerted to develop seeding pro-
grams to compensate for high traffic fields.

Overseeding Basics

Jim Puhalla, Jeff Krans and Mike Goatley
authors of Sports Fields: A Manual for Design,
Construction and Maintenance (Sleeping Bear
Press, 1999) define overseeding in the cool sea-
son zone as a means of improving turf density.
This might include coring or slit/slice seeding
to improve soil and seed contact. In cool sea-
son turf this is performed on an actively grow-
ing turf as compared to warm season turf that
is overseeded when dormant. The distinction
between warm and cool season turf is critical
as success for each requires an understanding
of the ecology (relationship among the organ-
isms and their environment) of a sports turf.

The presence of an actively growing turf
creates challenges to successful overseeding. For
example, existing turf has a competitive advan-
tage over young seedling turf in procuring wa-
ter and nutrients from the soil. Also, if
overseeding is performed during the season, the
seedling turf must withstand regular mowing
and traffic. Therefore, successful overseeding
may require a shift in thinking to sacrifice field

playability for seedling turf success through field
rest, reduced mowing frequency, increased ir-
rigation for establishing seedlings, etc.

Unfortunately, many fields are incredibly
overused leaving the existing turf in a non-com-
petitive state. While this can be desirable from
an overseeding perspective (bare soil, thin weak
turf), overseeding will still be a challenge, es-
pecially if the field will not receive rest. Inevi-
tably the success of an overseeding program
depends on getting the seed in contact with the
soil, resting the field and maintaining the field
as a seedbed.

The process will involve thinning the exist-
ing turf if necessary with vertical mowing or
scalping. After the turf is thin either from traf-
fic or mowing, research here at Cornell Uni-
versity has demonstrated the benefit of mul-
tiple core cultivation, allowing cores to dry and
pulverizing. The cores are destroyed and
dragged with a mat or chain link fence. The area
is seeded with a broadcast applicator or some
prefer slit seeding.

Following the seed a starter fertilizer high
in phosphorus is applied and the area is lightly
rolled to ensure good soil-seed contact. The field
is irrigated to establish the seedlings and be-
cause the field was scalped or thinned, often
mowing can be withheld for at least three
weeks. Traffic should be withheld for at least 4
to 6 weeks for a perennial ryegrass renovation
and 8 to 10 weeks for a Kentucky bluegrass
renovation.

Compared to most scholastic sports turf, it
is hard to refer to a professional sports field as
high traffic that hosts 8 to 10 games of one sport
per season. Many scholastic fields host school
and community sporting events over multiple
seasons. These events occur on a less than de-
sirable root zone and are managed with con-
siderably less resources than a professional sport
franchise. Consequently, innovative solutions
to high traffic areas, especially the use of
overseeding must be employed.

Aggressive Overseeding

Many sports turf managers at the scholastic
and community level are challenged with ex-
cessive high traffic fields. These fields may start
the season with full turf cover but after a few



weeks the turf thins in high traffic areas to ex-
pose bare ground. This leaves many questions
regarding field safety as well significant weed
invasion.

To address the need to maintain turf den-
sity during high traffic periods we initiated an
experiment to investigate the effect of aggres-
sive overseeding, i.e., high rates of seed applied
weekly or monthly under traffic. The experi-
ment was conducted at the Cornell University
Turfgrass Research and Education Center,
Ithaca, NY on three blocks of turf (Kentucky
bluegrass “Coventry”, perennial ryegrass “Man-
hattan 111" and Tall Fescue “Jaguar 111"”"). The
turf was trafficked in two directions five days
per week with a Brinkman traffic simulator.
This traffic treatment resulted in significant turf
thinning over the twelve weeks of the study.

Within each turfgrass block overseeding
programs were applied on Friday of each week
following mowing and trafficking. The treat-
ments were six or ten pounds of perennial
ryegrass or tall fescue seed per 1000 square feet
applied weekly or monthly, and Kentucky blue-
grass at two or four pounds of seed per thou-
sand square feet applied weekly or monthly.
The plots were not irrigated and were fertilized
in May and September with one pound of ni-
trogen per 1000 square feet. The plots were
rated for turf density, weed invasion and over-
all quality.

Non-overseeded plots were less than 50%
covered with turf and in some cases up to 20%
weeds. Among the species, Kentucky bluegrass
and tall fescue had lower turf density then the
ryegrass species without overseeding.
Overseeding with Kentucky bluegrass proved
completely ineffective under regular traffic most
likely due to the long germination requirement.

Weekly overseeding with either perennial
ryegrass or tall fescue at six pounds of seed pro-
vided excellent season long turf density. In fact,
perennial ryegrass was able to maintain almost
90% density when overseeded weekly. Tall fes-
cue overseeded plots were between 70 and 80%
dense at the end of the experiment. There was
no difference between the six and ten pound
seed rates. Interestingly the monthly
overseeding of perennial ryegrass provided
equal to or better density than the weekly tall
fescue overseeding independent of seed rate.

The economics of aggressive overseeding
should be considered. We calculated that if
ryegrass seed could be purchased at $0.70 per
pound and applied weekly at the six pound rate

CorNELL UNIVERSITY TURFGRASS TIMES

it would cost $4.20 per 1000 square feet per
week. The average soccer field is about two
acres, but most likely less than 0.5 acre would
need this type of program (goal mouth, center
of field, etc.). Therefore, for a twelve week soc-
cer season the cost would
be about $90 per week for
seed or $1100 for the sea-
son for seed.

Clearly, aggressive
overseeding provides and
excellent avenue for high
traffic fields. We are cur-
rently evaluating spring
and summer programs
and investigating lower
seed rates applied more
frequently.

Primary
Culture

Weckly

Interest in athletic
competition has signifi-
cantly increased field
use and traffic. A
significant amount of
effort has been invested
to improve rootzones
and topdressing amend-
ments (eg. crumb rub-
ber), yet, there is very
little research in the area
of overseeding. Rich
Gaussoin and Dave
Minner have been report-
ing success with using
Bermudagrass in cool-
season climates as a
means of having turf cover during difficult times
of the year.

High traffic fields demand an aggressive
maintenance program that includes mowing,
irrigation and fertility. Core cultivation and
topdressing have emerged as key primary cul-
tural practices in the last decade and now
overseeding needs to receive the same atten-
tion. It makes sense that if bare soil is present
weeds will invade and the integrity of the sur-
face is compromised. Regular overseeding
either as a renovation a few times per year
or in-season to keep pace with traffic will
insure a safe and durable sports turf. »~~

Frank S. Rossi

fi s Perennial ryegriss
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MoEhverseed

Kentucky bluegrass area

Clearly, aggressive
overseeding provides and
excellent avenue for high

traffic fields. We are
currently evaluating spring
and summer programs and
investigating lower seed
rates applied more
frequently.
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Each chemical has a
unique pattern in the way
it is handled by the body,
and a different potential for
whether or not it can
contribute to breast cancer
risk.

Of recent interest is whether
breast cancer risk may be
indirectly affected in night-
shift workers exposed to
“light at night” which may
affect melatonin synthesis.
Scientists are exploring
whether changes in
melatonin levels may affect
levels of estrogen and breast
cancer risk.

In a study of North
Carolina farm women,
overall breast cancer rates
were lower in women who
lived or worked on a farm
compared to women who
did not work or live on a
farm. These farm women
tended to have healthy
lifestyles that could have
reduced their risk of breast
cancer.
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Breast Cancer Risk
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chemical has a unique pattern in the way it is
handled by the body, and a different potential
for whether or not it can contribute to breast
cancer risk.

Chemicals in the
Home & Workplace

We can be exposed to a variety of synthetic
chemicals in many different settings, including
in our homes and workplaces. There are some
chemical exposures in the workplace that have
been associated with a higher risk of breast can-
cer. More research is needed to help identify
the chemicals of concern for different profes-
sions and workplace situations. There are rela-
tively few studies of women in the workplace
(most occupational studies of cancer risk have
been done on men). There is a need for better
quality studies to give us better answers. Many
of the studies done so far had very limited data
on exposure to specific chemicals, and usually
only small groups of women were followed for
a limited time period. Several groups that need
further evaluation because of potential expo-
sures to known or potential carcinogens include
those employed in the chemical and pharma-
ceutical industries, laboratory and biomedical
workers, cosmetologists and hair dressers,
workers in printing and textile dyeing indus-
tries, airline personnel, health care workers, and
metal plate workers. Of recent interest is
whether breast cancer risk may be indirectly
affected in night-shift workers exposed to “light
at night” which may affect melatonin synthe-
sis. Scientists are exploring whether changes in
melatonin levels may affect levels of estrogen
and breast cancer risk.

Researchers are also interested in measur-
ing chemicals women may be exposed to every
day in our homes. Researchers on Long Island,
New York and on Cape Cod, Massachusetts are
measuring levels of environmental chemicals
in the homes of women with and without breast
cancer. Such studies may help identify the types
of chemicals in the home that may be linked to
a higher risk of breast cancer.

Breast Cancer Risk?

There has been concern about exposure to
pesticides because of their widespread use in
agriculture for crop and livestock protection, for
public health in controlling disease-bearing in-

sects, for pest control in homes, schools, work-
places, gardens, and recreational areas such as
parks and athletic fields. Currently, there are
about 865 pesticide active ingredients registered
with the Environmental Protection Agency
(EPA), and thousands of products containing
these chemicals alone or in combination.

Much of the concern about whether pesti-
cides affect breast cancer risk stems from ob-
servations of higher rates of cancer in male
workers with high exposures to pesticides.
There are higher rates of some cancers in male
farm workers, including lip and skin cancer,
non-Hodgkin’s lymphoma, and cancer of the
stomach, brain and prostate. Some of these can-
cers are due to excessive exposure to UV radia-
tion from the sun (lip and skin cancer). There
are many types of exposures on the farm that
may affect cancer risk, including exposures to
pesticides, solvents, fuel exhaust, and toxins
(called mycotoxins) from molds in stored crops.
While some scientists have found higher can-
cer rates in farmers exposed to certain pesti-
cides, other studies have not supported an as-
sociation. An ongoing, large-scale study that
will help provide better answers to whether spe-
cific chemicals used in agriculture affect cancer
risk is the “Agricultural Health Study” (for more
information go to http://www.aghealth.org/
index.html).

There are very few studies that have evalu-
ated whether farm women have a higher risk
of breast cancer. In a study of North Carolina
farm women, overall breast cancer rates were
lower in women who lived or worked on a farm
compared to women who did not work or live
on a farm. These farm women tended to have
healthy life-styles that could have reduced their
risk of breast cancer. However, in this study,
one group of farm women who did not wear
protective clothing when applying pesticides
had a two-fold higher risk of breast cancer com-
pared to women who did take proper precau-
tions. The results of this small study suggest that
breast cancer risk may be increased in some
farm women with high exposures to pesticides,
and illustrate the importance of reducing ex-
posures to pesticides in workplace situations.

Organochlorine Chemicals

Organochlorine pesticides were used exten-
sively during and after WWII because of their
long-lasting effects in controlling insects. Most



were banned during the 1970s and ‘80s in the
US, Canada and Europe because of human
health and ecological concerns. Some examples
of organochlorine pesticides include: DDT (used
in mosquito control and agriculture), dieldrin
(used to control termites and other soil insects),
chlordane and heptachlor (used to control ter-
mites and fire ants), lindane (currently used in
agriculture and anti-lice shampoos), and
hexachlorobenzene (fungicide with past use to
prevent mold on crops). These long-lasting
chemicals can concentrate up the food chain
and are stored in body fat of animals, fish and
humans. Some are endocrine disrupters that
affect reproduction in wildlife, especially birds
and reptiles. While there are links to some types
of cancers (for instance, several organochlorines
induce liver or thyroid tumors in laboratory
animals), effects on breast cancer risk in hu-
mans have been studied only recently.

The organochlorine pesticide that has been
studied the most extensively has been the in-
secticide DDT. Over time, DDT breaks down in
the environment to a very long-lasting chemi-
cal called DDE. Early reports suggested that
women with high levels of DDE in their blood
or fat had a higher risk of breast cancer. How-
ever, the majority of the more recent, well-con-
trolled studies have not been able to confirm
these findings. Most of these studies have
looked at breast cancer risk in white women
living in North America and Europe. These stud-
ies of western women have not shown a higher
risk of breast cancer in those with higher levels
of DDT or DDE. Other populations, including
different ethnic groups, have not been studied
as well. The results from several studies sug-
gest that breast cancer risk may be higher in
African American women who have higher
body levels of DDE. More studies are need to
confirm these findings, and to see if breast can-
cer risk is higher for women who live in less
industrialized tropical countries that still use
DDT against mosquitoes for malaria control. For
many of the other organochlorines, we have
very limited data from human studies. Breast
cancer risk was higher in Danish women with
high blood levels of dieldrin, but the few stud-
ies done on American women have not con-
firmed this finding. For dieldrin, and other or-
ganochlorine pesticides, there are too few stud-
ies in women to make a conclusion of whether
or not body levels can predict breast cancer risk.

CorNELL UNIVERSITY TURFGRASS TIMES

Early Chemical Exposures

In utero exposures to estrogenic chemicals
may increase breast cancer risk. A drug that acts
like estrogen, called diethylstibestrol (DES), was
prescribed to pregnant women form the mid-
1940s to ‘70s, to prevent abortions. Daughters
of women that were treated with DES have a
moderately higher breast cancer risk. DES can
also cause mammary (breast) tumors in mice.
This is one of the reasons researchers are inter-
ested in whether early exposures to chemicals
in the womb, or during childhood and adoles-
cence when the breast is developing, affects
breast cancer risk later in life (See BCERF Fact
Sheet no. 9 on Childhood Life Events and the Risk
of Breast Cancer). Results from animal studies
have shown that early exposures to some
chemicals can have permanent effects on the
way the breast develops and its susceptibility
to carcinogens. The developing mammary gland
(breast tissue) of young rats and mice have bud-
like structures composed of rapidly dividing
cells. These dividing immature breast cells are
more susceptible to the damaging effects of can-
cer-causing chemicals.

Early exposure to certain environmental
chemicals may keep the mammary gland in an
immature state for longer periods of time, in-
creasing its susceptibility to carcinogens. So,
many chemicals may not cause a tumor to de-
velop directly, but they may work in subtle ways
to increase breast cancer risk. For instance, in
one study female rats were exposed pre-natally
to an environmental contaminant, a dioxin
called TCDD. When these dioxin-exposed rats
were older, they were also exposed to a known
breast carcinogen called dimethylbenz
[a]lanthracene (DMBA). The female rats pre-
treated with dioxin developed more breast tu-
mors than the rats not pre-treated with this di-
oxin. The researchers suggested that dioxin
treatment prenatally changed how the breast
tissue developed, keeping the breast in an im-
mature state with a greater number of dividing
bud structures for a longer period of time. Simi-
larly, results of preliminary studies conducted
by EPA researchers have suggested that prena-
tal treatments with the herbicide atrazine can
also help keep rat breast tissue in an immature
state for prolonged periods of time. While the
implications for human cancer risk are not yet
known, it is important that researchers fully ex-
plore the many ways chemicals may affect

breast cancer risk.
continued on page 18

Results from animal studies
have shown that early
exposures to some chemicals
can have permanent effects
on the way the breast
develops and its
susceptibility to carcinogens.

Early exposure to certain
environmental chemicals
may keep the mammary
gland in an immature state
for longer periods of time,
increasing its susceptibility
to carcinogens.
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For example, women with
high body levels of
environmental chemicals
called polychlorinated
biphenyls (PCBs) usually
do not have a higher risk of
breast cancer. However, in
one study breast cancer risk
was higher in a group of
women who had both a
high level of PCBs and a
variation in an activation
gene called CYP1A1. This is
an example of a “gene-
environment interaction.”
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Gene-Environment
Interactions?

Many chemicals have to become “activated”
in the body to become carcinogens. Some
people have differences (called also variations
or polymorphisms) in certain genes that con-
trol these activation pathways. If a person has
a variation in such gene, this may result in more
activation and a higher level of the active form
of the carcinogen. This may put the person at
greater risk for developing certain cancers, in-
cluding breast cancer. For example, women
with high body levels of environmental chemi-
cals called polychlorinated biphenyls (PCBs)
usually do not have a higher risk of breast can-
cer. However, in one study breast cancer risk
was higher in a group of women who had both
a high level of PCBs and a variation in an acti-
vation gene called CYP1A1. This is an example
of a “gene-environment interaction.” More re-
search is being done to identify important gene-
environment interactions. This will help iden-
tify groups of women who may have a higher
breast cancer risk if they are exposed to certain
chemicals.

New Avenues for Research

We can expect to see more studies explore
breast cancer. For instance, there is interest in
whether certain antihistamines and anti-de-
pressants affect breast cancer risk. There also is
interest in whether environmental chemicals,
such as certain phthalates used in plastics, play
a role in premature breast development and
later risk of breast cancer. New powerful mo-
lecular techniques have been developed that
may help to identify “molecular” footprints,
including chemicals that activate specific can-
cer genes or that turn off genes that can sup-
press cancer. Studies are ongoing to screen for
and identify breast carcinogens in animal can-
cer bioassays. New screening techniques are
being developed that will allow for more rapid
screening of a larger number of chemicals. Re-
searchers will continue to identify gene-envi-
ronmental interactions that may help identify
groups of women who may be at higher risk
when exposed to certain chemicals, and iden-
tify endocrine disrupting chemicals which can
support the growth of breast tumors. More re-
search is needed not only to define the types of
exposures encountered in the workplace and

the home, but also to evaluate how exposure
during critical periods of breast development
may affect cancer risk later in life. A combina-
tion of human, animal, and molecular-based
studies are needed to address how environmen-
tal chemicals may affect the risk of breast and
other cancers.

Suzanne M. Snedeker, Ph.D.

Program on Breast Cancer Environmental
Risk Factors in New York State

Associate Director for Translational Research
Cornell University
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The Plant Disease Diagnostic Clinic

The Plant Disease Diagnostic Clinic at Comell University is available to provide
Fast and accurase plamt discase diagnostic services. Clinic StafT strive 1o supply
vou with the answers vou need, as quickly as possible

We arc capable of analviang not only furfgrasses for plant discase infections
cansed by fungl, bactena, nematodes and vimses but also trees, shmbs,
herbacious plants, froit and vegetables.,

For more information, please contact Karen L. Snover

134 Plamt Science Building E-mail; kls| 2acomell edu
Caoenel] University Web Site:  hitp:/iplantclimic.comell eduw
lhaca, NY 14853 {607) 255-T850

Cornell Turfgrass Field Day

Returning to a more convenient date in 2003

See Cornell Turfgrass’ internationally recognized
research programs underway in Ithaca
* Golf turf management

e Lawn and sports turf

* Organic-based products

e Managing high traffic areas

« Demonstration projects

June 17 2003

Mark your calendar now to be in Ithaca
next June!

For more information, contact Joann Gruttadaurio, (607) 255-1792 or jgl7@cornell.edu E
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Healthy
Ecosystem

Breast cancer rates are the
highest in North America,
Northern Europe and
Australia. Breast cancer
rates are much lower in
Japan, China, Africa and
India.

Environmental Chemicals
and Breast Cancer Risk:
Why is There Concern?

here has been a growing interest in

whether environmental factors, includ

ing whether exposures to certain chemi-
cals or changes in lifestyle, may increase the
risk of breast cancer. Risk factors consistently
associated with a higher breast cancer risk are
called “established” risk factors. Established risk
factors include getting older, having regular
menstrual periods earlier, going through meno-
pause later in life, having your first child late
in life, not having any children, having a mother
or sister with breast cancer, past exposure of
breasts to ionizing radiation, or having certain
types of benign breast disease. But these fac-
tors only account for about 25 to 50% of breast
cancer cases.

Geography, Migration and
Rates of Breast Cancer

Breast cancer rates vary widely in different
parts of the world. Rates are the highest in
North America, Northern Europe and Austra-
lia. Breast cancer rates are much lower in Ja-
pan, China, Africa and India. It is not clear why
there are geographical differences in breast can-
cer rates. Differences in age of childbearing, diet,
lifestyle and exposure to environmental chemi-
cals have been offered as possible explanations.
Within one or two generations, the breast can-
cer rates of Japanese women migrating to the
US increase, and become similar to the higher

breast cancer rates of western women. Results
of studies on twins in Scandinavia also suggest
that a woman’s environment plays a significant
role in determining her breast cancer risk.

Exposure to
Environmental Chemicals

We are exposed to thousands of naturally
occurring and synthetic chemicals over a life-
time. Many chemicals are essential for life and
are beneficial, while exposures to other chemi-
cals can be harmful and affect our health. There
are many ways we can be exposed to chemi-
cals. This includes exposure in the air we
breathe, in the food and beverages we eat, and
by contact with our skin. The fetus can be ex-
posed to chemicals that cross the placenta dur-
ing pregnancy. Some environmental contami-
nants can pass from a mother’s body to an in-
fant through breast milk. Certain chemicals can
be stored in fish or animal fat, can pass up and
concentrate through the food chain, and be
stored in our bodies for long periods of time.
Other chemicals may be broken down and
quickly eliminated from the body. Some chemi-
cals first need to be “activated” by enzymes in
the body to become cancer-causing chemicals
(carcinogens). Other chemicals pose no cancer
risk, while others may act as beneficial “anti-
cancer” agents. It is impossible to make gener-
alizations about environmental chemicals. Each

continued on page 16
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