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McTurf: A Model for the

Turfgrass Industry

It’s not enough for those who work in turf maintenance to talk about

being environmentally responsible; they must prove it, especially to

those who believe otherwise. Changing the perceptions that some

hold about the golf industry’s effects on the environment might even help

grow the game.

An environmental movement in golf needs two things to be success-

ful: demand from customers and an industry leader to set the standards.

The demand for environmental stewardship—from within and outside the

industry—already exists. But what’s missing is a leader willing to step for-

ward to set standards and effect change. Once that happens, getting the

market to embrace those standards should be relatively easy.  

A Fast-Food Model

An example of how this approach can work

has taken place in the fast-food industry. A re-

port in the Feb. 20, 2005 edition of The New

York Times outlined the ripple effects on the

apple industry caused by McDonald’s Apple

Dippers snack.

In response to a demand for healthier fast

food options, McDonald’s launched a line of

items, including fresh apple slices, aimed at

health-conscious consumers. According to The

New York Times report, McDonald’s instantly

became the nation’s largest buyer of apples,

purchasing more than 54 million pounds this

year.

With this level of buying power, McDonald’s

has the ability to exercise its influence on the

apple industry. When a representative from the

company communicated to apple growers that

McDonald’s prefers such varieties as cameo and

pink lady (neither of which are widely grown)

because of their flavor and crispness, produc-

tion of both types skyrocketed. For example,

production of cameo apples in Washington—

which produces more than half of all apples

grown in the United States—shot up 58 per-

cent so far this year.

According to the U.S. Department of Agri-

culture, apples are one of the world’s most
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Land-Use Effects on Water
Quality

Concern about increasing
pollution in suburban
waters has raised questions
about the contribution of
differing land uses to
surface water
contamination.

A
Healthy
Ecosystem
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As suburban areas continue to grow in

the majority of the United States,

their role in water quality protection

is of the utmost importance. Concern about in-

creasing pollution in suburban waters has raised

questions about the contribution of differing

land uses to surface water contamination.

Suburban environments are composed of a

mosaic of land uses from impervious surfaces

like roads, parking lots, building rooftops, and

sidewalks to pervious landscapes like parks,

lawns, athletic fields, wooded areas, abandoned

lots, cemeteries, and golf courses. It is unclear

how and if these land uses detrimentally im-

pact water quality. Therefore, the function of

these areas must be studied in greater depth and

more intensively to draw conclusions as to the

role of suburban land uses in water quality and

ecosystem function.

Nitrogen (N) and phosphorus (P) historically

have been of primary concern in surface water

bodies due to their roles as limiting nutrients

for aquatic plant growth. In freshwater, N is gen-

erally not the limiting nutrient (however, it can

be in costal estuaries), and tends to flush from

the system relatively quickly, leaving P as the

major limiting nutrient in freshwater surface

supplies in the temperate Northeast. Phospho-

rus detected at the µg L-1 level can cause

eutrophication, and as a result impaired water

quality. Recent work done by Owens, et. al. in

the New York City watershed indicates that dis-

solved phosphorus (DP) levels as low as 0.024

mg L-1 can cause the growth and subsequent

proliferation of cyanobacteria. Frossard, et al.

have shown DP to have a larger effect on

eutrophication levels than particulate P.

Multifunction Land Use

Landscape performance is increasingly im-

portant in mixed land use areas such as subur-

ban areas. The landscape is expected to func-

tion as a filter and reservoir for drinking water,

filter storm runoff, and provide habitat and rec-

reational benefits to residents. There is increas-

ing scrutiny of how land uses impact the sur-

rounding ecosystem. In these mixed land use

watersheds, there are numerous sources of con-

taminants which can affect water quality. Some

are clearly anthropogenic, and applied pur-

posely, such as fertilizers and pesticides applied

to home lawns, or deicing and traction enhanc-

ing materials applied to roadways. Some are an-

thropogenic, but not purposely applied, such

as the volatilization and subsequent airborne

deposition of pesticides, leaking hydrocarbons

from an automobile or misapplication of fertil-

izers and pesticides to impervious surfaces.

Some sources are natural, such as pollen depo-

sition from trees, leaching of nutrients from

plant tissue or airborne particulate deposition.

The impact of each source on pollutant levels

in surface waters is heavily dependent on the

characteristics of each watershed. However,
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widely sprayed produce products. McDonald’s,

if it so chooses, also has the power to effect

change to a more sustainable production model

that is less reliant on pesticides.

There is no questioning the demand for a

lifestyle that includes healthier food options and

less exposure to synthetic chemicals. A report

from a group known as Lifestyles of Health and

Sustainability, which tracks business and con-

sumer trends for goods and services that focus

on health and the environment, claims there

are as many as 68 million Americans interested

in living a healthier lifestyle. This group spends

nearly $30 billion annually on natural food and

personal care products. Although many golfers

seem to be interested in little more than per-

fect playing conditions, some are drawn to the

game because of the natural beauty that comes

with being outdoors. The industry potentially

could grow the game by trying to attract others

interested in taking up another outdoor activ-

ity.

To capitalize on this market, the golf indus-

try needs a “McDonald’s” to demand a certain

level of standards. If the PGA Tour, for example,

demanded that courses on which its events are

played establish and maintain standards of en-

vironmental compatibility that exceed those

already set by Audubon International, I believe

the rest of the industry would follow. This

would prove the industry’s resolve to being

environmentally responsible. It also has the

potential to attract new participants to the game

and change the expectations of conditions that

are a result of televised golf.

Talking in Code

Obviously, such talk is code for using less

pesticides. Chemical runoff and water use are

two hot-button issues regarding the game and

how it affects the environment.

There is much to be learned from the or-

ganic agriculture industry. For example, organic

does not necessarily mean “no pesticides.”

There are some pest problems for which no al-

ternative to pesticide use exists. Such products

are categorized as a level of organic that is less

than 100 percent.

The GCSAA Environmental Institute could

help expedite the process of changing percep-

tions by convincing industry leaders, such as

the PGA Tour, that superintendents are capable

of delivering a product that is well maintained

and environmentally responsible.

Of course, this won’t happen overnight—

consider that it took four years of market re-

search and testing for McDonald’s to launch

Apple Dippers. But the same people who de-

cide there is an audience willing to buy yet an-

other $500 driver also can help define poten-

tial new golfers. While the industry seeks new

players, it can work to change the perceptions

of its core market as well. It might sound far-

fetched, but who ever thought you’d be able to

buy apple slices at McDonald’s? 

Frank S. Rossi, Ph.D.
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To capitalize on this
market, the golf industry

needs a “McDonald’s” to

demand a certain level of
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Land use and land cover
within a suburban area

can clearly influence

nutrient runoff losses to
surface water. Fertilization,

construction, road debris,

and plant matter can all
introduce nutrients and

sediments to surface water
bodies.

Easton and Petrovic found
annual P loading rates in
turfgrass runoff to range

between 0.2 and 1.3 kg ha-1,
depending on fertilizer

source and P application
rate, with the highest

loading from low density-
unfertilized turfgrass.
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when numerous contaminant sources are sub-

jected to high runoff losses inherent in devel-

oped areas, the impact on water quality can be

great.

Land use and land cover within a suburban

area can clearly influence nutrient runoff losses

to surface water. Fertilization, construction,

road debris, and plant matter can all introduce

nutrients and sediments to surface water bod-

ies. Forested areas, while generally unfertilized,

can introduce nutrients to surface water by

sediment erosion, through leaching of nutri-

ents (especially P) from leaf litter, as well as

pollen deposition either directly to water bod-

ies or to the soil surface where the potential

exists for transport via runoff.

Atmospheric deposition of nutrients via pre-

cipitation or dry deposition can often be sig-

nificant and can contribute to surface water

nutrient loading. Septic systems can also be a

source of considerable contamination in many

watersheds. In many suburban areas, high

value landscapes (i.e. turfgrass, ornamentals,

etc.) receive fertilizer application to maintain

and promote growth. Fertilization on steep

slopes or saturated soils can result in nutrient

contamination of surface water. However,

much research has shown that fertilization can

increase plant biomass and density, ultimately

reducing loss. Unmanaged or low maintenance

landscapes (i.e. abandoned areas, minimally

managed home landscapes) are a potential

source of nutrients and particularly sediment

loss. Runoff losses from these landscapes tend

to be higher than from the more managed land-

scapes, due in part to reduced plant density and

biomass which can reduce evapotranspiration

and subsequent uptake of nutrients.

Nitrogen

Groffman, et al. report NO
3

--N losses from

urban and suburban watersheds to be 10-20

times higher than from forested watersheds in

the Baltimore, Maryland area. They identified

residential developments as potential sinks for

N due to the significant amounts of lawn

present which have a high demand and uptake

of N. Nearly 75% of the N input (dominated by

fertilizer) was retained in the watershed. This

is particularly intriguing considering that turf-

grass areas are increasingly being considered as

treatment sites for suburban storm water.

Therefore, practices that promote infiltration

and subsequent uptake by plants can provide

significant biological remediation and storage

for suburban nonpoint source pollutants.

Gold, et al. also found fertilized home lawns

to be a potential N sink. In this Rhode Island study,

N concentrations and leachate mass losses from

home lawns and forests were identical. Over

the two-year study, the average N concentra-

tions were 0.21 mg L-1 and N mass losses were

1.35 kg ha-1 for both fertilized lawns and forest.

Phosphorus

Other research has shown that the mass of

P lost to surface water (P loading rate) varies

by site conditions (infiltration rate, rainfall in-

tensity, soil moisture level), P application rate

and source, and plant density, but is generally

elevated in suburban areas which may be due

to a number of sources. Waschbusch, et al.

found that forested areas, roofs and streets all

contributed significant amounts of P in water.

Garn determined the concentration of N and P

in runoff collected from four landscapes in Wis-

consin: regular fertilized lawns, non-P fertilized

lawns, unfertilized lawns, and unfertilized

wooded sites. Of the analyzed data, DP concen-

trations were highest in the fertilized lawns re-

ceiving P applications.

However, the highest concentration of total

P (TP) or DP in runoff water was from the un-

fertilized wooded sites, but the author excluded

these data from the statistical analysis because

they were unexpectedly higher than the lawn

results and speculated that these sites may not

be representative of other wooded sites because

of steep slopes. The author estimated that lawns

contributed about 1.14 kg ha-1yr.-1 of P to the

lake from the 89 ha of lawns sounding the lake.

Easton and Petrovic found annual P load-

ing rates in turfgrass runoff to range between

0.2 and 1.3 kg ha-1 depending on fertilizer

source and P application rate, with the highest

loading from low density-unfertilized turfgrass.

Linde and Watschke observed P loading in run-

off ranging from 0.9 to 1.8 kg ha-1 yr–1, the lower

loading in runoff from the more dense bunch-

type perennial ryegrass. Established St.

Augustinegrass (Stenotaphrum secundatum Walt.

Kuntze) was found to have a much lower N

runoff than a landscape containing a newly es-

tablished mixture of 12 species of shrubs, orna-

mental grasses, trees, and groundcovers, pre-

sumably due to less runoff production from the

dense, established grass.
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