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Robert Graziano Cary Country Club 

Earthworms: 
Friend 
or Foe? 
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T&£r£ #r£ many species of earthworms in North America and many more around the world. In North 
America, only three species of earthworms create surface castings. The primary offender is commonly 
called the "night crawler.v 

The biology of earthworms creates a sizable population that compounds 
the challenges facing turf professionals today. Consider that a mature worm can 
reproduce up to 20 offspring every two weeks and in an optimum environ­
ment, more; an earthworm matures in approximately one year; an earthworm 
has a lifespan of six to nine years, some living as long as 20 years; and some 
two million earthworms might inhabit the soil under the hard-earned mani­
cured fairways of a single golf course. Organochlorine chemistries were banned 
30 years ago. And today, N O pesticides are registered for control of earth­
worms. Use of off-label pesticide applications solely for the purpose of 
earthworm control is against the law. 

However, the case for earthworms far outweighs the case against them. 
The burrowing and digestive action of earthworms helps to battle soil com­
paction, allows a greater flow of oxygen, improves the peculation rate, 
improves the exchange rate of gases in the soil and—to quote a research arti­
cle located on the University of Wisconsin Web site—"Earthworm castings 
contain five times more nitrogen, seven times more phosphorus, 11 times more 
potassium and 1,000 times more beneficial bacteria than the material contained 
before the earthworm ingested it." 

Castings remain a primary problem, though. In just one acre of sandy 
loamy soil, earthworms can produce more than 18 tons of castings per year. 
Also, worm activity is a key player in the breakdown of thatch. We know, just 
as service professionals in other industries know, that the guest—in this case, 
the golfer—is not very interested in our problems, just in our end product. The 
golfer wants a firm, dense, aesthetically pleasing turf on which to play golf. Do 
the following statements sound familiar? "The fairways are too soft; there is 
always mud on my ball; the fairways do not look green, they look dark brown; 
we cannot play the ball 'down'; we always have to play lift, clean and place." 

This is the dilemma that turf professionals face: we must have a vital, 
healthy worm population to continue to have vigorous, healthy turf, yet simul­
taneously we must provide our members and their guests with the best possible 
playing conditions. This "catch 22" is complex and not easily reconciled. 

One of the problems the turf professional faces comes in the spring and 
late fall, when the soil profile is usually close to field capacity and the turf is not 
growing as aggressively as during the late spring and early summer months 
when worm activity at the surface is highest. Therefore, the turf is not only 
unattractive to the eye, but also being damaged by "thinning." 

(continued on page 13) 
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Early spring earthworm damage 
in the 17th fairway 

at Cary Country Club. 
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surface and, in turn, are more prob-
lematic due to mowing practices.

Changing mowing practices
will help. George W. Pierpoint IV,
superintendent at Orange County
Golf Course in Middleton, NY, has
been able to improve the aesthetics
on the course fairways by switching
out the rear solid roller on his fairway
mowers to a grooved (willey) roller,
thereby minimizing the "mashing
down" effect caused by a solid rear
roller. This writer, although able to
find research on aerating and its
effect (no change), was not able to
locate any research being done with
solid deep-tining in the clean-up
passes on fairways. Martyn Jones
offers this advice: vertidraining is
used effectively but only when the
lower section of the soil profile is dry
enough to be shattered. If the soil is
too moist, the positive results will be
minimal. Remember, earthworms do
the greatest amount of their burrow-
ing in the first 12 inches of the soil
and regularly travel two meters
down into the soil. It is possible that
"kicking" the soil helps alleviate
compaction, creating more voids
within the soil profile and facilitating
fewer castings at the surface.

(continued on page 15)

... we must have
a vital, healthy
worm population
to continue to
have vigorous,
healthy turf, yet
simultaneously we
must provide our
members and their
guests with the
best possible
playing conditions.

Soil pH
Will changing our soil pH to a

more acidic level help? Earthworms
prefer soils that have a pH above 6.5.
Earthworm populations "are scarce in
soils with a pH of 5.0 or less" (so is
healthy turf). However, research is
continuing into the use of ammo-
nium-sulfate fertilizers and other
sulfur-based products to help reduce
the castings problem. As pointed out
by Martyn Jones of the United King-
dom, the ammonium sulfate and
ferrous sulfate applications are most
effective when done in the fall, but
paying close attention to the effect on
soil profiles is required because the use
of these products can contribute to a
"black layering." Mr. Jones also points
out that where irrigation water is a
higher pH, unless some type of acid
injection system or other available pH
modifiers are used, the sulfur applica-
tions' effectiveness will be minimized.

Basically, attempting to change
soil pH is expensive, time-consuming
and often a fruitless use of our finan-
cial and manpower resources.
Research continues, though, and one
article published in Golf Course
Management reported, " ... no earth-
worm activity on plots of creeping
bentgrass treated with sulfur .... "
The author suggested "that species of
earthworms shifted to non-casting
earthworms." If turf professionals
could shift populations to non-
casting species through the use of
sulfur- based products and minimize
the complications, we would have the
best of both worlds-all the benefits
and none of the problems.

Soil Texture
How does soil texture affect the

amount of castings? Obviously, we do
not see 18 tons of castings at the soil
surface. The great majority of these
castings are deposited in the natural
voids in our soil profiles. When soils
are compacted, more earthworm
castings are visible due to the unavail-
ability of void space in the soil profile.
This is one reason the clean-up passes
on fairways produce more castings
relative to the rest of the fairway

Thinning of turf behind no. 17 tee
at Cary Country Club.

Moreover, closely groomed
well-managed turf is a perfect habitat
for earthworms as they feed on decay-
ing organic matter. Earthworms'
preferred habitat is a medium or
lightly textured, loamy, highly organic,
well-aerated and moist soil. Properly
maintained turf is a perfect habitat
for earthworms. But do not be
lulled, earthworms are very adaptable
to many varied conditions and can
negatively affect the appearance of
even poorly managed turf, making a
bad situation worse. From the Pacific
Northwest to the East Coast of the
United States, turf professionals,
researchers, educational institutions,
professional organizations and associa-
tions have been conducting research
to discover the most practical cultural
solutions to solve the problem of
"earthworm castings." A discussion of
a variety of strategies, trials, experi-
ments and research, as well as a
21st-century look at a method used in
the early 1900s, follows.

l::arthwonns: Friend or Foe? (continued from page 11)

that "two years of clipping removal
had no effect on reducing earthworm
casting" caused by Lumbricus terrestris,
the "night crawler."

Baskets vs. No Baskets
How does the removal of a

food source-clippings-affect the
casting problem? Obviously, this
practice is labor-intensive and further
compounded by the massive disposal
problem. Results from research
conducted by Paul Backman, Thomas
Cook, Ph.D., Gwen K. Stahnke,
Ph.D. (a former intern for Mike
Bavier) and Eric Miltner, members
of the faculty at Washington and
Oregon State universities, showed
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[:<uttlwonns: Friend or \:;oe7 (continuedfrom page 13)

Chemical Alternatives
Do we have chemical alterna-

tives? Yes, we do. However, before
proceeding further, a discussion on
the spirit of the law vs. the letter of
the law is appropriate. As stated
previously, no insecticides are labeled
for targeting earthworms. However,
in the broad spectrum of available
fungicides, some are less toxic and
others highly toxic to earthworms. It
is possible to incorporate into your
fungicide program chemicals that are
less toxic than, say, Cleary 3336,
which is highly toxic and would
negatively affect the earthworm pop-
ulation. My dad, an old-fashioned
Italian and an accomplished attorney,
often expounded upon one great
difficulty with the law: oftentimes the
letter of the law, how the law is
written, allows actions that while
technically not illegal, do not always
follow or embrace the spirit in which
the law was written. That said, turf
professionals as integrated pest
managers play an integral role in
the protection of our environment
and its balance, and each of us must,
on an individual, case-by-case basis,
make our own correct decision in
this regard.

Another possible cultural con-
trol is harvesting. This has been done
on golf courses in the Northwest.
One article published in collaboration
by Washington and Oregon State
universities stated these facts. A har-
vesting company was contracted for a
six-week period in the spring and
again for a six-week period in the fall.
The company harvested more than
2.1 million earthworms in the spring
and more than 750,000 earthworms
in the fall. As noted earlier, with the
earthworm's proficiency in reproduc-
tion, this is a short-term fix at best
and would necessitate repetition each
year. To have a permanent effect, it
would be necessary to incorporate
this method with other, longer-
lasting controls.

Topdressing
How does sand topdressing

effect earthworm castings? All of the
research reviewed reveals this, by far,
to be the most successful control for
earthworms. This control is expen-
sive, labor-intensive and long-term.

Research shows that this is a
five-year program. Five to six applica-
tions per year at a rate of 0.125 inches
per application, in order to accumu-
late a depth of three to five inches, is
the recipe. Rates higher than 0.15
inches per application could be dis-
ruptive to "play" and should be
avoided. In the first year, little
improvement will be visible until the
fall, at which time a "slight" improve-
ment will be seen. It is important to
note that research has shown applica-
tions made at a lesser rate to be
ineffective. Earthworm activity in the
thatch layer incorporates organic mat-
ter back into the applied sand at a rate
that makes the application ineffective.

This type of control effectively
acts as an irritant to the earthworm's
mucus membranes and the earth-
worm population will live further
down in the soil profile and/or move
into soils less irritating, which in turn
results in fewer castings on our play-
ing surfaces. Many other positive side
effects result: firmer fairways, drier
fairways, enhanced root growth and
an overall healthier plant. The cost of
this process can be easily researched
on a per acre basis on the Ty-Crop
Web site.

As with all practices in our
profession, good preparation and
sound communication are necessary.
Due to the expense and length of
this project, it will be of paramount
importance. I can testifY, firsthand,
that topdressing works. Dean
Tomaselli, superintendent at Cary
Country Club, has been topdressing
our fifteenth fairway with an 80-20
mix for the past three years each time
that he has topdressed greens. Of all
the fairways at the club, the fifteenth
has the least amount of earthworm
castings and its overall playability has
improved dramatically.

Other Methods7
A commitment to be thorough

demands mention of new products on
the market that create even greater
irritation to the earthworm and show
potential for casting control. One is a
product called Black Jack, a byprod-
uct of the coal industry, and the other
is a product called Black Anlber, a
byproduct of the paper industry. Both
are highly angular, very hard and

(continued on page 17)
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No Easy Answers
In closing, there are no easy

solutions to the earthworm castings
problem. Any of the previously men-
tioned controls is going to create at
least one new problem. For instance,
earthworms are such an integral agent
of thatch breakdown that as they are
moved further into the soil profile or
out of the fairway and other closely
mowed turf, it will become necessary,
over time, to incorporate a more
aggressive de thatching program into
the maintenance schedule. Always
remember that regardless of the
negative consequences presented by
the few species of earthworms that
create this casting headache for the
turf professional, these creatures are
an integral and active participant in a
healthy soil profile and in turn a
healthy stand of turf. Larry Gilhuly,
director of the Northwest Region for

Eanll\vonns: Friend or I:'oe? (continued from page < None»

inert. The initial results are positive resistant to earthworm movement
but further research is absolutely throughout the thatch layer. The
necessary to evaluate the potential for University of Kentucky is presently
plant injury and/or negative conse- working in this area of research.
quences to the soil profile, the root
zone, the plant leaf and crown, all of
which would certainly make the plant
more susceptible to disease. The
possible effectiveness will need to be
weighed against these shortcomings.

Yet another possible method,
researched by Martyn Jones, dates
back to the early 1900s when green-
keepers would layer the teeing areas
(approximately six inches down) with
horse hair, which acted as an irritant to
the earthworm. Jones experimented
with a fine plastic mesh of one mill-
limeter at approximately the same
depth, inhibiting the movement of the
larger earthworms toward the surface.
He hopes to do more research in this
area. This process could be easily
incorporated into any tee area recon-
struction. And yet one more area of
mention as a future possibility is the
development of new varieties of
grasses that inhibit castings or are

the USGA, says it best. "I'll take dry
and firm with thatch over 'lift, clean
and place' any time!"

Author's Note:
Special thanks go to Gwen K.
Stahnke for her cooperation and
leads for more data to write this
article; to George W Pierpoint IV,
superintendent, for all of his time
and advice during an extensive
telephone interview,' to Martyn Jones
of the National Turf Foundation
in the United Kingdom; and to
Larry Gilhuly for taking the time
from his busy schedule to return
my telephone call.
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FEATURE ARTICLE
Douglas Hellman Schreiner Golf, Inc.

Golf Design for
aintainability

Even as new course development slows in our area) reconstruction and renovation of existing layouts
continues at a steady clip. Whether it)s new construction or complete remodeling) applying the princi-
ples of designing for maintainability during the planning phase can have long-term implications for
the maintenance budget AND the challenges faced by the superintendent.

Sand bunkers with capes and bays
that are mowable or planted with
low-growing native grasses tend
to require less hand-work than

those where the sand is
flashed high on the capes.

First impressions endure. A firm handshake, shiny shoes, a freshly painted
front door and for golfers, the condition of the first tee and fairway at a golf
course they are about to play for the first time. Golfis undoubtedly a game played
on the ground, but even more so in the mind, and the golfer's first impression
can mean the difference between a walk in the park and a good walk spoiled.

Golfers routinely judge the quality of a golf course by the color of its
grass. The greener the turf, the better the course. Due in large part to tremen-
dous media coverage of professional golf events, even the casual golfer has
come to expect manicured tees, fairways and putting greens, not to mention
roughs. Fair or not, a golfer's initial perceptions are often based on what he or

she sees. Over the next four-and-a-half hours, this
impression will impact the golf experience and the
perceived value of the greens fee. Even with a winning
design, if the golfer's first impression is negative, great
service, playability and strategy may not make up for
perceived flaws in course conditioning.

In the early days of golf, courses required rela-
tively little or no maintenance when compared to the
"'round the clock" attention given to today's courses.
Today, maintenance costs typically account for the sin-
gle largest annual expenditure in a golf course
operating budget. As labor, insurance, supplies and
equipment costs continue to rise, superintendents are
being asked to do more with less. In the current econ-
omy, many superintendents are being asked to trim
maintenance budgets and to further stretch already

thin maintenance dollars. Forward-thinking golf course developers are increas-
ingly mindful of the long-term maintenance costs and frequently look for ways
to reduce these costs during the design phase. Proactive owners of existing golf
courses are seeking ways to make their courses more maintenance-friendly
without sacrificing the golf experience

Golf course construction is a one-time expense usually amortized over
several years until the loan is paid off. Maintenance, on the other hand, goes
on in perpetuity. As long as the golf course is open for play, it must be main-
tained in some fashion. It is the golf architect's challenge to design courses that
can be maintained efficiently and cost-effectively while offering an enjoyable
golf experience to a broad player profile. Strategic challenge, aesthetics and
playability need not be sacrificed to make golf courses maintenance-friendly.
Gentler slopes that don't require hand-mowing, integration of natural
drainage patterns, use of indigenous grasses and less-manicured turf often

(continued on page 20)
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Native grasses are used in out-of-play areas
to conserve water and to reduce mown turf area.

out-of-play areas can provide tremen-
dous wildlife habitat while reducing
the area of maintained and irrigated
turf. Aesthetically, native grasses can
frame a golf hole, providing a striking
visual contrast between emerald green
fairways and large swaths of natural-
ized area. Native grasses can also be
planted on the back sides of mounds
and bunkers to add character and
visual contrast. Planting large areas
with native grasses reduces the
amount of intensively maintained area
and over the long term can reduce
maintenance costs significantly. But it
is very important to emphasize that
these areas should remain in out-of-
play areas. Most golfers look at native
grasses that encroach upon the course
too closely as a hazard where many
golf balls may be lost or found during
their round, resulting in slow play.

Surface runoff into a bunker and
poor internal drainage are evident

by washed-out sand and "the pond. "

Sand Bunkers
Sand bunkers are widely consid-

ered one of the most controversial,
yet humbling features on a golf
course. Perhaps only putting green
contouring and green speeds garner
more attention; however, neither as
an architectural feature defends par
quite as well as a well-positioned sand
bunker. Sand bunkers are also one of
the most labor-intensive features on a
golf course. Golf architects and
superintendents are frequently at
odds as they banter the aesthetic and
creative elements of bunker design
with maintainability.

Sand bunkers have always con-
tributed to the strategic and aesthetic
character of golf courses. Most often
used in a penal, heroic or strategic
fashion to protect par, sand bunkers
are also used to direct and contain
play and for purely aesthetic reasons.

Roughs
Native grasses integrated

amongst the golf course landscape in

the direction of play. The area where
the majority of golfers are expected to
hit their tee shots, referred to as the
landing zone, is usually wider than
the rest of the fairway. Judiciously
narrowing fairway in front of tees and
between the landing area and the
green is one way of significantly
reducing the total area of maintained
turf. This approach reduces mowing,
irrigation, spraying and fertilizing
costs, which can result in substantial
savings over several years.

Positive fairway surface and sub-
surface drainage is essential to the
maintenance and playability of the golf
course. Poor drainage results in turf
that cannot be mowed, is prone to dis-
ease and impedes play. When a course
must be closed after a heavy rain, it is
usually because the fairways do not
drain properly, resulting in lost rev-
enue and increased maintenance costs
to mitigate disease problems.

Fairways
Collectively, fairways comprise

the largest area of intensively main-
tained turf on a golf course. Fairway
design is largely dependent upon the
location of hazards, landforms and

Tees
The teeing area is perhaps the

most intensively used area on a golf
course. Day in and day out, golfers of
every shape and size compact the
soils, tear turf and literally remove the
turf from the tee surface. Teeing areas
insufficient in size to allow the super-
intendent to distribute wear results in
bare ground, increased disease prob-
lems and less-than-optimal playing
conditions. Through routine mainte-
nance, divots are filled with seed mix
and the turf regenerates. However, if
the usable tee area is so small that the
turf never gets a chance to heal prop-
erly, the superintendent must use
labor and budget resources to sod
and level the tee. Sizing tees to han-

Design Considerations
The most intensively main-

tained areas of a golf course are the
tees, fairways, sand bunkers and
putting greens. Paying attention to
some basic design guidelines will
ensure that these areas can be main-
tained in a cost-efficient manner.

Golf Design for M<:lintclinaJ)i1it)' (continued from page 19)

result in reduced maintenance costs. dIe the anticipated level of play can
In addition, these courses are usually reduce this maintenance outlay. A5 a
more environmentally sensitive. guideline, usable tee area on a par 3

Paying attention to the design should range from 10,000 - 12,500
details to ensure a course can be cost- square feet, and from 7,500 - 8,500
effectively maintained can pay square feet on par 4s and par 5s.
dividends in the long term. Every
effort should be made while the plans
are on the drawing board to identifY
areas that may pose maintenance chal-
lenges. It is far more economical to
revise a drawing than to rectifY the sit-
uation during or after construction.
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