Misguided phosphorus
restrictions could impact
field management

BY DR. JOHN STIER

afe and acceptable quality athletic turf requires good mowing,
fertility, and irrigation. State and local regulations are starting
to take away the right to use good fertility practices due to

concerns about phosphorus (P) in turf fertilizers. Regulations

restricting or banning P-containing turf fertilizers have already
been enacted in Minnesota and Wisconsin, with Indiana, Michigan, Texas, and
other states considering regulations. Sports turf managers need to know why such
regulation is occurring and where P is actually coming from to ensure forthcom-
ing regulations actually benefit the environment and allow science-based turf man-
agement,

Phosphorus is essential to all life and is contained pri-
marily in DNA and the energy-carrying molecule ATP.
Phosphorus is present in turf between 0.2540.5% by
weight. Much of the P and potassium (K) come from the
soil but soil P is not always adequate for turf growth. Turf
absorbs N-P-K in roughly a 4-1-3 ratio. Inadequate P slows
turf growth, enhancing the likelihood of bare soil and
weeds especially in high traffic areas.

Why is P undesirable?

Phosphorus levels > 0.02 ppm in surface waters cause
algae to grow (algal “blooms”) and sometimes aquatic
weeds. In many soils the background level of P is natural-
Iy above 0.02 ppm. When rain hits bare soil, some of the
P in the soil dissolves into the rainwater; this is known as
“soluble P”, Since bare soil can't stop water as well as a
dense turf, runoff from croplands dwarfs potential runoff
from turf (Table 1, p.10). Heavy rainstorms can carry sedi-
ment with its attached P-this is known as “sediment P.”
Both soluble and sediment P can be either inorganic or
organic P (from a living or dead organism). Total P is the
sum of soluble and sediment P and is usually what is mea-
sured in water samples as both soluble and sediment P
can become “bioavailable” for algae growth.

Where is P?

_\griculhtrc’ and construction account for a majority of P cntering surface
waters due to the lack of vegetative cover and high sediment loss in runoff. A
Kentucky study showed the underlying geography and soil type can dictate the
amount of P runoff; 50 years after a wooded watershed was converted to fertilized
farmland, P concentrations in the streams remained the same because the soil
absorbed P from fertilizer and controlled its release. In 2003 Roger Bannerman
from the United States Geological Survey estimated lawns in Madison, W1 con-
tributed 1-4% of P entering area lakes but the amount due to turf fertilizer was
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unclear. Research actually shows a properly fertilized turf has less runoff than non-
fertilized turf because the dense turf reduces mnoff and sediment loss (Kussow,
1995; 1998). Therefore it may be better for the environment to fertilize turf than
to avoid fertilization. Another Wisconsin study in an urban area determined that
lawn and garden fertilizers contribute insignificant N and P unless they're applied
to paved areas (Lee and Klusner, 1974). A small background level of P will also be
present as P is present in dust, pollen, and can be leached from vegetation.
Another study determined streets with 80% tree cover had 0.8 ppm P in runoff
while street without overhead trees had only 0.1 ppm P in runoff (Waschuch et al.,
1999).

Who is pushing P regulation?
The Environmental Protection Agency has set Total Daily Maximal Loads for

P and other contaminants in certain parts of the country. In many cases local reg-

ulation is occurring due to citizen complaints that something be done to reduce
algae and weeds in lakes used for recreation. Because the Green Industry is not
well organized and is without lobbyists, turf fertilizers are politically a much easier
target compared to agriculture or construction. Once a municipality has passed
regulation, others are quick to follow in a case of “me-too”ism. Unfortunately ban-
ning turf P applications will have no measurable effect on reducing P levels in
water. Our surface water quality will continue to deteriorate until officials take
steps to combat the major sources of P and redesign urban areas to stop runoff
from impervious surfaces such as roads.
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Most P in synthetic fertilizers is from monoammonium phosphate and is water
soluble. As soon as it contacts soil moisture most of the P is tightly bound to soil. At
pH <7, P binds to iron and aluminum to form insoluble P forms. Above pH 7, P
binds to calcium and magnesium to form insoluble P forms. Only a small amount
of P is ever found in the soil solution. Natural fertilizers, sometimes mistakenly
referred to as “organic” (organic is defined as any carbon-containing molecule,

which would include the synthetic fertilizer urea), are usually based on animal or
human waste products. Some natural fertilizers include activated sewage sludge,
composted turkey manure, and fish or plant by-products.

All living organisms contain P. Fertilizers made from dead organisims or their

| Table 1. Phosphorus in runoff from crops, turf, and
| grassland prairies

Average Phosphorus
‘ Situation

fnvesﬁgatar_s _______)‘_qfs_{fbm/yr}
Burwell et al., 1975 { Corn or
corn-oat-hay (10 yrs) 10
= = AL I e wEE N o
Kussow, 1995 Lawn turf,

compacted soil (2 yrs) 0.3

Sharpley et al., 1992 Native grassland (5 yrs) 0.2

waste products have a relatively high P to N ratio. Natural products displaying an
analysis of 10-0-0 will still contain P; the manufacturer has simply decided to not
claim the P, which is perfectly legal. The high P:N ratio causes more P to be
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applied when natural products are used compared to most synthetic turf fertilizers
that have a low P:N ratio (starter fertilizers being an exception). For example, appli-
cation of 1 Ib N/1000 ft2 using a 25-3-12 product would supply 0.12 Ib P expressed
as P205 per thousand square feet. The actual amount of P applied would be only
0.05 1b since P is only 44% of P205. In contrast a natural organic fertilizer with a 6-
2-0 analysis would provide 0.33 1b P2O5 per thousand square feet, roughly 3 times
as much P as the synthetic fertilizer. While a University of Wisconsin study showed
no difference in P runoff when natural and synthetic P-containing fertilizers were
used on turf (Kussow, 1998), it seems silly to think of natural fertilizers as “better”
when they actually supply more P than synthetic fertilizers.

What about soil testing?

Soil tests use chemicals to strip P from soil so it can be measured. Different pro-
cedures give different results: a lab which uses the Bray P1 method may show 60 1b
P/acre, another lab using the Mehlich Il method may show 108 Ib P/acre, while a
third lab using the Olsen method may show 56 1b P/acre for the same soil sample
(Carrow et al., 2001). (Some labs report P as parts per million, or ppm. Multiply
by 2 to convert 1b/acre to ppm.)

The type of test used should depend on the type of soil, amount of organic mat-
ter, and soil pH. It is up to the soil lab to determine the appropriate method, howev-
er, many labs only use one method. A bigger problem is that all soil tests results are
based on data collected over numerous vears of correlating crop vields (e.g., bushels
of corn produced per acre) with soil test results. Turf is grown for quality, not yield,
and the required soil test calibrations have not been developed for turf. All current
recommendations are a “best guess” based on crop yields, so no, current soil tests
cannot reliably measure P needs for turf. However, they are the best tools we have.
Regulations in some areas allow fines to be levied for persons who apply P when a
soil test indicates it isn't needed. Until soil tests are calibrated for turf, soil tests
should be used as a guideline for fertilization rather than a regulatory tool.

Allowing P fertilizer to be used even when a soil test indicates levels are suffi-
cient is important for other reasons. Phosphorus is needed to re-establish turf roots
of plants damaged by root rot diseases such as summer patch and necrotic ring spot.
Without an adequate root system, diseased plants cannot access P in the soil and
need the quick access to P provided by fertilizer. Furthermore, P uptake is reduced
in cold soils which is why turf leaves may appear purple in the early spring. Sports
turf with events in the spring may benefit from P fertilization regardless of soil test
results. Lastly, research has shown starter fertilizer applications improve turf estab-
lishment from seed. Recent work conducted by Dr. Frank Rossi at Comnell
University shows regular overseeding of athletic fields during the growing season
helps maintain a denser turf (personal communication, 2005). Regulations that
allow starter fertilizer applications whenever an area is being established or over-
seeded are critical for maintaining high quality athletic fields with reduced reliance
on herbicides.

Phosphorus enters surface waters from a variety of sources, with bare or exposed
soil causing the majority of runoff. Agricultural operations and building construc-
tion are the two greatest contributors, though the soil geology of the area can dictate
the amount of P in the runoff. Organic sources include pollen, seeds, leaves, and
even wild animal waste: 100 Canada geese produce over 5 oz of P per day (Sherer
etal., 1995), while a pet dog contributes 2.6 Ib P2O5 annually which is over 5
times more than a typical turf fertilization program would add to the soil.
Unfertilized turf contributes more P and runoff than properly fertilized turf because
dense turf slows runoff and prevents sediment P from leaving the site.

In northern climates approximately 75% of the annual P runoff from turf and
prairie systems oceurs during winter when the ground is frozen, having nothing to
do with fertilization. A small amount of P runoff will always be present as P is
leached from leaves of all vegetation (trees, etc.).

In our urban environment, runoff is often funneled directly to lakes, ponds and
streams where wetlands once existed to intercept and filter runoff before it entered
surface waters. Ultimately there is no vegetation type better adapted to intercepting
runoff from rooftops, parking lots, and roads on a wide scale than turf. Athletic
fields, because of the amount and timing of play. need flexibility to apply P to main-
tain safe playing conditions. As state and local proposals are developed to limit or
ban P applications to turf, athletic field managers will need to partner with other
Green Industry groups (golf courses, lawn care companies, ete.) to ensure passage of
practical and environmentally sound regulations based on science. ST

John Stier is associate professor, environmental turfgrass science,
University of Wisconsin-Madison.
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Compost for turfgrass:
multifaceted organic ally

BY MARK HUSSEY AND CHRIS HARRISON

reating a strong, healthy, durable turfgrass for a soccer field is no

simple matter. Because that ideal surface is so difficult to

achieve, turf managers are really part of what should be called a

solutions industry. At New England’s largest public recreational

area, compost is one of those solutions. It saved Mike Cabral,
assistant public works manager for the Massachusetts Development Complex at
Devens, $38,000 and gave him a better field, too.

Tally up the obstacles turf managers and supervisors have to face vear round: too
much moisture or too little; manipulating soil pH and quality with amendments;
“going for the green” while respecting nature’s complex climatic shifts—all this while
having to keep the environment safe for human recreational use.

There are other challenges in the pursuit of turfgrass perfection. But what if there
was a substance capable of addressing many of these issues at once? Well, there is.
Cabral will tell you it is compost.

Devens is the former site of the famous Ft. Devens military base, which closed in
1996. Mass Development's 13 contiguous soccer fields on 44 of those acres (Rogers
Field, officially) comprise the largest public recreational venue in New England.

“The word really needs to get out . . . the results we've seen with our compost
plan have been excellent, and it just keeps improving as the years go by,” Cabral says.
“This season, in fact, conditions have been so favorable, we have not had to use any

“We experienced a $38,000 -sémng in

goitig withea"compost tpr_r_gséﬂihg program,

http://www.sportsturfmanager.org * STMA

broadleaf prevention, or any pre- or postemergent whatsoever so far.”

Cabral’s enthusiasm for compost-as-turf manager’s ally spikes when he begins trot-
ting out statistics that illustrate a huge positive economic impact: “In 2001 we were
spending $75,000 for fertilizers and chemicals. Meanwhile, water usage was 3 million
gallons a year and we seeded three or four times per season or more. In 2004, directly
due to the incorporation of compost, our fertilizer and chemicals expenditures
dropped to $28,000. Simultaneously, our water volume needs fell by nearly 2.5 mil-
lion gallons,” he says.

“We also were able to reduce seeding by roughly two thirds. All told, we experi-
enced a $38,000 saving in our budget from previous years by going with a compost
topdressing program,” Cabral says. “The fields at Devens are heavily used for not only
for soccer, but for lacrosse, field hockey, Ultimate Frisbee and other sporting events.

And the truth is, those fields have never looked better.”

Kathy Wiberg, recreation director at Devens, echoes Cabral’s optimism, observing
that the playing field surfaces are clearly more stress-resistant than she’s ever seen at
Mass Development.

“The turf will not brown or bumn nearly so easily as it used to do; the fields are

Dealership
opportunities

North American Distributor 888-KOROUSA (567-6872)
GreenONE Industries www.korosystems.com
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more vibrant, the grass looks, and is, obviously stronger and healthier. There's basical-
ly no comparison, then vs. now. Considering these fields are non-irrigated, the results
with compost have just been outstanding.”

The reasons for Cabral's compost program success at Rogers Field/Devens are
many, and worth examining one at a time.

The type of compost selected for the Rogers Field includes decomposed wood
chip shavings. The sponge-like quality of this mulchy compost boosts moisture reten-

tion efficiency, thus allowing root sys-

; . 3 tems to absorb all the water that turf
It takes a gODd field crew and the ”ghI paint fo requires. Such water retention is a key

factor at Mass Development, since the
TA KE Yo UR coastal soil of eastern Massachusetts is
sandy, and vital nutrients do leach
sewn-in artificial football field and convert it into a playing surface worthy enough to host away in the absence of compost.
International Soccer. The Louisville Field Maintenance Crew chose Titan™ Removable paint for the task Another direct benefit of compost
because it's durable and flexible, and allows you to conveniently modify your artificial playing surface o EEEEEIER SRR IERICEE
accommodate multiple sports. In'a day's time, the Louisville Field Maintenance Crew masked porosity, and density for an all-around

- . stter plant root envire ent. Whe
the ey manen! G e e b(ﬁ_{.r ].)l int root _Lmlr_un_mu.l . 1%11.
turfgrass roots are able to absorb more

naturally occurring soil nutrients more

F,ELD easily, the need for amendments (syn-

with Titan green, then carefully crafted an incredible playing surface that made Papa John's Cardinal thetic or otherwise) will decrease. Due
Stadium feel like home to the U:S: Women's National Soccer Team. When presented with this challenge; | S —"w
the Louisville Field Maintenance Crew proved they had what it takes fo take their field " | grass roots to absorb in the first place.

Compost is not classified as a fertilizer,

' o THE MAx e vet as a soil enhancement, it intro-

= ”.' = ik “ tiil.lt't'.‘h \'asl_numh_erx of illelptul_ micro-
- " | bial organisms directly into soils where
T i ot as SRR | applicd.

Among these microbes are specific

to compost topdressing, there’s an

fungi that work symbiotically with
e plant roots to aid in the extraction of
IS CARDINAL STADIUM - * | nutrients from soil.
i It should be noted too that com-
post, rich in organic content, encour-
ages the proliferation of helpful earth-
worms in sub-surfaces beneath and
: = betwixt root systems. Tunneling worms
§ SN increase water infiltration and aeration,

further boosting turfgrass well being.
I_ - Yet another advantage of compost
. topdressing is natural weed reduction,
When the general health and
resilience of turfgrass is on the
upswing, weeds have a harder time tak-
ing root and thriving. The 2005 Spring
season experience cited by Mike
Cabral of not needing pre-emergent or
post-emergent broadleaf spravs would
seem to bear this out.

Another point of emphasis for
Cabral is the fact that only a quarter or
a halfinch of topdressing is required to
gel the impressive results seen at
Rogers Field.

“You don't need to go crazy with
this stuff, more is not going lo necessar-

ily going to be better. In fact it definite-
Iy won't be better. Just the one thin

layer per year should suffice, depend-
® \ ing on local conditions,” Cabral says.
= Proud Metnber He says benefits are exponential:

Striping Pe ple
00-877-1500

www.ploneer-mfg.com

brings greater, more visible
he compost benefits picture
considerably brighter than it

ngne
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was when the program was first intro-
Circle 136 on card or www.oners.ims.ca/5063-136
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duced in 2000 at Mass Development.

If it all sounds like a “can’t-miss proposition,” Tim Gould agrees. Gould is VP at
Agresource, Ipswitch, MA (www.agresourceine.com), a major supplier of compost to
the green industry in New England and New York. Agresource is the source for the
compost used at Rogers Field/Devens. Gould, whose team has served as compost con-
sultants to Mike Cabral’s crew, says, “There are several types of compost available,
and while all are beneficial, distinct gradations of quality exist, in our view. The core

issue, really, is providing sufficient organic matter, and the right compost for the appli-

cation at hand. So, for the Mass Development Rogers Field, it was clear a compost

with biosolids was called for.

“Mike Cabral decided on our Agresoil Compost as the primary topdressing; a
product that's a blend of nitrogenous and carbonaceous materials that usually

includes biosolids, gelatin and food processing residuals, sawdust, wood chips and leaf

and vard waste,” Gould says.
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The Town of Oyster Bay, NY created
three new soccer fields for area

vouth leagues. A top coat of 3-inch-
&s of compost was added to the 6-
inch soil base to form the fields’
foundation,

As a conscientious and committed
turf manager, Mike Cabral is con-
cerned with more than just the robust
quality of the turfgrass surfaces in his
charge.

“The environmental aspect is a
very big issue with us here. We have
precious aquifers in this region and
want to do all we can to protect fresh-
water resources. Going to the compost
plan is already showing that improving
soil quality substantially keeps more
moisture where it belongs, closer to the
surface. With stronger, healthier, more
resilient turfgrass allowing us to use far
less fertilizer, we really don’t have to
worry very much about runoff, and
potential toxic damage to deep under-
ground aquifers.”

While engaged in the fury of their
many competitions throughout the
year, athletes participating at Mass
Development’s Rogers Field have little
or no awareness of the importance of
compost to the quality of their games.
But ask Mike Cabral or Kathy Wiberg,
and they will tell you the story behind
the story: compost works on athletic
fields like nothing else they've ever
come across. It has had a decided and
measurable impact on turfgrass surface
quality at Devens. ST

To learn more about the ben-
efits of using compost for
new turfgrass applications
and upgrades of existing
sports fields see the website

of the US Composting
Council, which is rich in
important links, at
www.compostingcouncil.org.
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DOW AGROSCIENCE'S
SPOTLIGHT

Spotlight specialty herbicide
provides improved postemergence
control of clover and many other
high-anxiety weeds. As a liquid
formulation, it can be tank mixed
with other broadleaf herbicides,
which increases the spectrum of
control. Activity is usually seen
within 48 hours and it’s rain fast
within an hour after application.
Labeled as non-volatile because of
its advanced chemistry, Spotlight
can be used on established turf
including sports fields and parks.

Not registered in New York.

Dow Agrosciences/317-337-3000

For information, circle 057 or

see http://www.oners.ims.ca/5063-057

SPORTEXE

Since our inception in 1989, Sportexe has specialized
in perfecting the subtle nuances that go into making
better, safer, and higher performance athletic surfaces.

When it comes to installing our products, Sportexe
knows that proper installation is crucial in delivering the
best possible surface to our clients, Sportexe University was created precisely for this pur-
pose, to educate and certify installers through training and installation certification programs
designed with assistance from the Georgia Institute of Technology, ensuring a professional
and consistent artificial turf installation every time.

A dedication to quality has led us to where we are today, underfoot of prestigious sports
teams like the New Orleans Saints and the Baltimore Ravens, University of California,
Berkeley, University of Southern Mississippi, University of Alabama, St. Mary's University,

and many other prestigious teams and facilities around the world.
Sportexe/866-935-7100

For information, circle 054 or

see http://www.oners.ims.ca/5063-054

LEBANONTURF’S PROSCAPE WITH CONFRONT

This product recently received EPA registration for Confront 3. ProScape 19-0-6 with
33% MESA and Confront 3 incorporates the latest in herbicide technology. The three-
way formulation provides control of turf weeds for all turf sites, ProScape 19-2-9 with
Confront, the “classic” is still available for nonresidential sites. The clopyralid chem-
istry delivers unparalleled clover control and excellent performance, even when applied
dry. This is the original fertilizer Confront product that worked so well many end users

put their sprayers back in the barn!
Lebanon Turf/B8o0-532-0090
For information, circle 055 or

see http://www.oners.ims.ca/5063-055 Lebam I u rf

PROFESSIONAL . COLLE
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athleticsurfaces

www.worldclasspaints.com
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f SAFE, GREEN PAINT

' Match Play Green restores the natural green
BAYER’'S ACCLAIM EXTRA color of turf during dormant periods. It is a perma-

Acclaim Extra is a selective postemergence herbicide : nent green pigment (not a dye) that contains no

for control of annual and perennial grasses in turf. A sys- hazardous chemicals, heavy metals, or other inert
temic herbicide, Acclaim works in a single treatment. It ingredients harmful to turf. Before applying Match
is one of the only postemergence herbicides that con- Play Green, cut the turf to the desired height. One
trols crabgrass and goosegrass effectively with good tol- gallon will cover 4,000 to 12,000 sq. ft. of turf. The
erance on desirable turf. And it does so in a wide range . area covered will vary with the rate of the product
of growth stages, from spikes to five-tillers. Acclaim has being used, type and condition of grass being
a water-based formulation, which makes precautionary | treated, and turf color desired. Typically a 1:7 col-
handling procedures easy compared to solvent-based 5 orant to water ratio is recommended on dormant
formulations. Its timing and use are flexible, too. ! turf, and a 1:15 ratio on other turf.
Bayer Environmental Science/800-331-2867 | Suntec Paint/800-333-1104
For information, circle 056 or | For information, circle 086 or
see http://www.oners.ims.ca/5063-056 | see http://www.oners.ims.ca/5063-086

EVERGREEN Turf Blankets... ™
trusted around the world! ~-~ "X\ 7 7

“Results Outstanding...,
Could Not Believe...”

wrote Dann Daly, Park Maintenance Supervisor,
Parks & Recr. Dept., North Smithfield, Rl

* Earlier spring green-up * |deal winter blanket

* Faster seed germination * 3 & 7 yr. warranty covers
* Deeper root development e« Best for quick turf repairs
* Delays dormancy in fall * Available in any size

Want to know more?

CALL TOLL FREE ~, e e
1-800-387-5808 Mg

THE SOIL

GCOVERMASTER"
Covers for football and soccer _ Covered.. Uncovered... It works on the greenhouse
fields are also readily available. principle, every time!

MEMBER
covermaster.com  piyuily

E-MAIL: info@covermaster.com

COVERMASTER INC., 100 WESTMORE DR. 11-D, REXDALE, ON, M9V 5C3 TEL 416-745-1811 FAX 416-742-6837

MASTERS IN THE ART OF SPORTS SURFACE COVERS
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