BIOLOGICAL TOOLS
FOR
GOLF TURF MANAGEMENT

JON G. NILSSON and PAUL J. WAGNER

2

BIOLOGICAL TOOLS
FOR
GOLF TURF MANAGEMENT
A guide to the use of biological methods

Researched and written by:
Jon Nilsson
East Coast Compost, LLC
Paul Wagner
Soil Foodweb New York, Inc.
This guidance document was created by Soil Foodweb New York, Inc (SFNY) with a grant provided
by the NY State Department of Economic Development. It is based on a 2 year demonstration of
biological management techniques conducted at Timber Point Golf Course in Great River, Long
Island. SFNY would like to acknowledge all those that have helped make this project possible
including the staff of Timber Point Country Club and the staff of the NYDED Environmental Services
Unit. Copies and updated versions of this guide may be obtained from:
Soil Foodweb New York at: http://soilfoodwebnewyork.com

3

Table of
Contents

Introduction ……………………………………………………………………….. 4
Soil Biology Basics ………………………………………………………….…. 5
Biological Tools for Turf ……………………………………………………… 7
1. Biological Soil Tests …………………………………………………… 8
2. Biological Inoculants …………………………………………...…….. 10
3. Application Techniques ……………………………………….….…... 14
4. Cultural Practices ……………………………….………………..…… 16
5. Methods to Verify Results …………………………………………… 19

Economic Benefits ……………………………………………………………. 21
Getting Microbes into Your Work Schedule ………..…………………. 22
REFRENCES …………………………………………………………………….

23

APPENDICIES
I. The Functions of Soil Organisms………………………………………..

26

II. Desired Ranges of Microbial Populations ………..……………...…….. 28
III. Standards for Compost and Compost Tea………..…………………… 30

4

Introduction
Biological management of golf turf has the potential to mitigate ground water contamination that can
occur from use of pesticides, as well as reduce the costs associated with fertilizer and fungicide
applications. One of the major stumbling blocks to the increased use of biological methods
continues to be a lack of understanding of how the microbial communities work in the soil.
To better explain how biological techniques can help turf managers, Soil Foodweb New York
(SFNY) set up a research and development project at Timber Point Golf Course in Great River, NY.
Timber Point is located on the Great South Bay and has been very pro-active in minimizing its use
of pesticides and soluble fertilizers. With funding from the NY State Department of Economic
Development, biological turf management techniques were applied over a 2-year period.
This turf care guide explains alternative practices that were used in this project in day-to-day turf
management. It outlines some of the savings that can be achieved with reduced chemical inputs.
Whether you are a concerned citizen, golfer, or golf superintendent, biological turf management has
multiple benefits for increasing the health of golf turf while improving the environment were golf
course are located.

Timber Point Golf Course is located on the
Great South Bay in Great River, New York.
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Soil Biology Basics
It is well known that grass can be used to reduce nutrient runoff. Compost companies routinely use
grass swales and grass-lined catchment basins to hold nutrients, and turf has been used in
numerous projects to mitigate groundwater pollution by trapping nutrients in its biomass. In contrast,
on some golf courses there is as little as one-quarter inch of rooting depth, which does not prevent
nutrients from entering adjacent lakes and waterways.
How can grass be such a good biofilter in one situation, and yet in another not to help at all? The
answer lies in the biology and structure of the soil.
Much of this information was first brought to public attention when the USDA published The Soil
Biology Primer in 2000 (Soil and Water Conservation Society (SWCS), 2000 Soil Biology Primer.
Rev. Ed., Ankeny, Iowa) http://soils.usda.gov/sqi/concepts/soil_biology/biology.html.. In this
publication, scientists defined the term “Soil Food Web” as “the community of organisms that
spend all or part of their life in the soil”.

The Soil Food Web

For many, this publication was the first time they learned the role microorganisms play in fixing
carbon dioxide, creating good soil structure, reducing plant disease, and cycling nutrients. Since its
first publication, numerous businesses have formed that use horticultural applications that are
based on the principles described in the book. Perhaps one of the most dramatic statements of the
Soil Biology Primer was that: All plants – grass, trees, shrubs, agricultural crops – depend on the
food web for their nutrition.

“All plants – grass, trees, shrubs, agricultural crops –
depend on the food web for their nutrition.”
- The Soil Biology Primer
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While at first this might seem like common sense, what this publication was saying was that
biological processes in the soil are equally important as the physical and chemical characteristics of
soil. For many years, scientists had been able to identify total populations of organisms in soil, but
now, with new slide staining techniques they can actually count individual organisms that are active
the in the soil. When the proper population and diversity of organisms are present, soil and plant
health soar; when they are not present, disease, nutrient deficiency and compaction problems can
occur. This can lead to excessive water logging of soils (as less water is taken in), and can increase
drought stress in warm months (when less water is held in reserve). These factors greatly affect
the health of golf turf, the costs to maintain it, and the potential for groundwater contamination.
This information represents a huge change in
how turf management practices are viewed.
Being able to identify and improve beneficial
organism populations in soils, turf managers
now have the means to be proactive in
combating plant disease and increasing the
efficiency of nutrient delivery. With this new
technology, turf specialists now have a new
“tool” which can be added to the box of tools
(chemicals, cultural practices, fertilizers) that
golf superintendents can use to grow healthy
turf. The beauty of this process is that, in
many cases, biological tools can actually help
turf managers reduce input costs without
sacrificing playability. A detailed explanation
of the functions of soil microorganisms is
shown in Appendix I.

A ton of microscopic bacteria may be active
in each acre of soil. Credit: Michael T. Holmes,
Oregon State University, Corvalli s

WHAT DO SOIL ORGANISMS DO?
“Growing and reproducing are the
primary activities of all living
organisms. As individual plants and
soil organisms work to survive, they
depend on interactions with each
other. By-products from growing
roots and plant residue feed soil
organisms. In turn, soil organisms
support plant health as they
decompose organic matter, cycle
nutrients, enhance soil structure,
and control the populations of soil
organisms including crop pests. “
- The Soil Biology Primer

Fungus beginning to decompose leaf
veins in grass clippings. Credit: No. 48
from Soil Microbiology and Biochemi stry
Slide Set. 1976. J.P. Martin, et al., eds.
SSSA, Madi son WI.
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Biological Tools for Turf
With new testing methods, the community of
organisms in any soil can be identified, the
soil can be compared to similar soils with high
yields, where there are no disease problems
and where few pesticides are required. Thus
a healthy food web “standard” can be defined
for various soils, climates and plant groups.
What SFNY has learned at Timber Point and
at other courses is that focusing on Bacteria,
Fungi, Nematodes and Protozoa in the soil
can greatly improve turf health and
profitability for golf and turf industries.
For instance, on the Presidio Golf Course
(near San Francisco, California), soil food
web methods were applied on a regular basis
to golf course turf grass. Turf treated with
compost tea had longer root length, less
disease and higher density than untreated
turf, and did not differ from untreated turf in
color or overall quality (BioCycle, 2001). In
New Jersey, the Woodbury Country Club
reported a 33% reduction in fertilizer
applications over three years when using
compost tea. They also saw a 70% reduction
in fungicide costs, and greatly reduced dollar
spot (Sclerotinia homoeocarpa) on their
greens (Ingham, 2002). With proper
development of this technology, similar
savings can be achieved at other golf
courses. The Biological Tools used to
reduce fertilizer and fungicide applications
include:

Protozoa play an important role in nutrient
cycling by feeding intensively on bacteria.

Credit: Elaine R. Ingham

Beneficial Nematode eating a root
feeding nematode. Credit: Paul Wagner

Biological Soil Tests
Biological Inoculants
Application Techniques
Cultural Practices
Methods to Verify Results

Sand grains are bound to a root by hyphae
from endophytes (fungi similar to
mycorrhizae), and by polysaccharides
secreted by the plant and the fungi. Credit:
Jerry Barrow, USDA-ARS Jornada Experimental
Range, Las Cruces, NM

