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When the safety of your players comes first, look to
Bannerman, the leading Groomer manufacturer for over 24 years,
to shape, level, and care for your baseball diamonds, warning
tracks, and walking/bike trails. The B-BP-4 Ballpark-4® (shown) and
the B-BP-6 Ballpark-6®, B-DM-6 Diamond Master® (shown) models
have five standard tools, including: Ripper Blade, Rake, Leveler,
Roller, and Brush. Accessories available include: Wing Brush Kit, Top
Link Kit, 50-gallon Water Tank Kit
with spray nozzle, and NEW
Highway Transport Kit. Restore
your diamond’s luster in 20 minutes
or less with one of the industry’s
leading groomers.

New to the Bannerman
family of groomers is the
B-MG-6 Master Groomer. This
brush unit is the “Quick and
Slick” answer to working in light
to heavy topdressing and other
turf building materials down to
the base of the grasses, that
you've only dreamed of, until
now. For use on greens, tees,
fairways, and all types of
sportsturf surfaces both synthetic
and natural.

41 Kelfield Street, Rexdale,
THE HOME OF Ontario, Canada M9W 5A3
SPORTSTURF  pnADA 1-800-325-4871
MAGIC USA 1-800-665-2696
www.sportsturfmagic.com
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4<TWO-TIME WINNER “SPORTS FIELD OF THE YEAR'

MICHAEL W. SULLENBERGER
GAMEDAY, INC

fas i ' amd baseball fields have both
- w:::n the Sports Turf Managers Assowauon Fielt of the Year Award. And a big
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. one reason only. | demand the best. The K-Rain ProSport works, patiod.
- Nothing in the industry provides better coverage The ProSport pe forms
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“Quality and reliability sold me on K-Rain. | expected that. Their cusfomer
. Service took me by surprise. There i IS 10 comparison, to the K-Rai ¢ expenence
No one does it betrer Fwon tuse anythmg else,”

Cal] 1 -800- 735-7246 for more mformatlon free demo aﬁd to fmqthe K—RAINi

T RAIN ProSport’...
Slmply the Best RAIN
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O 8 Microbes in soil and sand-based rootzones
Dr. Dave Zuberer says there’s a "wealth of misconceptions regarding not only the real func-
tions of soil microbes but also of what it takes to maintain or manipulate them.”

‘141 Preventing summer stress
Maintaining intensively manicured turfgrass during the summer months becomes a real
challenge due to a complexity of problems.

20 Organic product veteran speaks out
Interview with Robert Riley, founder of Green Pro Services, Inc.
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24 Turf students learn by doing

A review of what five universities’ turf students accomplished this past academic year.
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TURF MAINTENANCE EQUIPMENT

32 Keep your machines running right
We interview three veteran turf technicians on how to keep your fleet humming throughout
the summer and all year long.
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If you're a dedicated turf professional, you're already retrofitting monthly, if not weekly.
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Brock Performance Base
Technology for Synthetic Turf.

Imagine playing a game only 20 minutes after a
100-year rainstorm. On a dry field.

Brock is a patented porous composite that replaces stone
under synthetic turf. Brock drains water laterally off the
field four times faster than a traditional stone base. And,
because Brock is an engineered composite, it eliminates
the risk and uncertainty of installing stone. Brock is also
designed to create an ideal playing surface: firm and fast
to run on, softer to fall on. Brock even reduces the time
and money needed to install a synthetic turf field.

Maximize drainage. Minimize risk.
Your field is too important for anything else.

2006, Brock USA

Call 1.877.276.2587 for more information, samples,
and a field nearest you. Or go to www.brockusa.com
to learn more.
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Play hard. Land soft.
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Raise your hand if you have worked your plan to assure some “down time” for that turf before
the gridders start tearing it up.
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Last spring Tony Strickland, CSFM, sent me a list of construction specifications for football
and soccer fields. Tony's company builds athletic fields; he also has built and managed a large
sod farm, and has built several large athletic field complexes in the southeast. Here are some of
Tony's definitions and product descriptions:

Topsoil: Friable surface soil, if included, which is reasonably free of subsoil, rocks, stones,

PRODUCTION TEAM
ART DIRECTOR MAGGIE CIVIK
PRODUCTION MANAGER MARY JO TOME!

sticks and other debris more than 2 inches in diameter and without weeds, roots and other
objectionable material.

Sub-surface soil: That soil directly below the topsoil being existing in place soil and/or prop-
erly compacted imported soil, both being stable as a supporting medium and acceptable as a
part of a rootzone for Sports Field Contractor.

Sand: USGA Greens sand or sand meeting the USGA specification per particle size analysis,
or pre-approved sand.

ADAMS BUSINESS MEDIA

CED MARK ADAMS

CFD) JOSEPH COHEN

SR.V.PH.R. & ADMINISTRATION MARGIE DAVIS

CORPORATE CIRCULATION DIRECTOR JOANME JUDA=PRAINITO
DIRECTOR OF OPERATIONS/MARKETING STEVE LOWN

DIRECT MAIL LIST SALES
CHERYL NAUGHTON 770-995-4964 cnaughton@aip.com

Lime: Dolemetic lime, stone ground to meet agricultural standards containing a minimum of
85% carbonates.

Fertilizer: A commercial mixed grade fertilizer including 100 Ibs. of nitrogen, 200 |bs. of
phosphorus and 300 Ibs. of potassium.

READER SERVICE SERVICES
ASSOCIATE BIRECTOR OF CIRCULATION & DIRECTOR OF READER SERVICE
JOANNE JUDA=PRAINITO readerservice @aip.com

Rootzone: The combination of topsoil, sub-surface soil, sand, lime, and fertilizer lightly

blended into a loose homogeneous mixture; the sand being approximately 85% of the mixture. SRNSCRIEY N SRICICRS

PHONE 847-763-9565 FAX B4T7-763-9569

Sod/Sprigs: [For example] certified Tifway |l Hybrid Bermudagrass produced under the rules

and regulations of the Georgia crop Improvement Association, Inc. The sod/sprigs shall be har- onsialailin

FUSTEREPRINTG 800-382-0808

vested from vigorously growing, properly fertilized field(s) with at least one full growing season
before harvesting. Sod shall be harvested in 30-inch width rolls or larger and the harvest netting
shall be removed upon installation.

Warranted: The specific area(s) of sod harvested and sod installed during the dormant sea-
son that later does not demonstrate reasonable re-growth of stolons to sufficiently re-establish

PUBLISHER'S NOTiCE: We assume o respansibility for the validity of claims in connection
ams appearing in Sportsiuri. Reader Service Numbers are given to facilitate
ry. Commercial product names are usad for the convenience of the reader.

Mention of a commercial product does not imply endorsement by Sportsturf or Adams
Business Media, of preference over similan products not mentioned

an acceptable playing surface; therefore, is subsequently replaced by
the Contractor at no cost to the Owner.

ADVERTISING SALES REPRESENTATIVES

Laser Grading: Shall include the use of a land leveler that is
equipped with a laser controlled hydraulic system that automatically
raises and lowers the implement. An agricultural type tractor to
reduce compaction shall tow this implement. Laser grading shall be
a multiple step process beginning with the sub grade and continu-
ing with each layer of amendments including the topsoil layer (if

included), sand layer and the final rootzone. Each of these four (4)
individual layers will require a laser grading process and will meet
the following degrees of variation to desired slopes and ele-
vations: the sub grade +1/2 inch, the topsoil layer +1/2
inch, and the finished surface grade +1/4 inch.

ERIC SCHRODER, EDITOR i
Comments always welcome.
Call Eric at 717-805-4197,

email eschroder@aip.com,
or write P.0. Box 280, Dauphin, PA 17018.
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Prior planning and
prudent preparation

We are in the middle of the summer season, but fall is just around the corner. As with many
parks and recreation departments, our summer baseball and softball are very popular programs. As sports
turf managers, we believe that proper playing conditions and maintaining fields is extremely important and
we seek to provide the best and safest sports fields to our customers. Sometimes, the unpredictability of
spring weather may not allow us sufficient time to complete the extensive work to get our fields into the
best playable condition.

| personally have been faced with many challenges from this summer season: an infield that I've had
to cancel after a rain because of the inability to remove excess water, a field with worn turf areas, and
another with lip build-up. | am preparing a plan now to correct these in the fall,

Fall is prime time for turf cultural practices and for field renovations. Fall renovations are planned at
season's end to repair or improve those nightmares from the summer season. Now, during mid-summer,
is the time to prepare and communicate your intentions and expectations to coaches, athletic directors,
your employer, and your staff. Develop a checklist of items with projected start and completion dates of
field renovations and/or improvements you need to undertake. Communicate what the results will be after
you complete these fall field renovation projects.

Your STMA Board of Directors is meeting this month and is also planning for many fall and winter
projects. We have a full slate of items to discuss so our prior planning and prudent preparation will result
in a successful association.

Dr. Dave Minner will be outlining the education topics and speakers for the 2006 Conference.
Addressing the overall organization of the conference will be Mike Andresen, CSFM, and together with
Boyd Montgomery, CSFM, they will present the Conference budget. Five subcommittees and the Finance
and Audit Committee assisted the Conference planning.

George Trivett, CSFM, will be leading discussion on our STMA schelarship philesophy and Lance
Tibbetts, CSFM, will report on several recommended changes to the certification process from the
Certification Committee.

The Nominations Committee Chair Bob Campbell, CSFM, will report progress on the STMA Board

Nominations process. The Membership Committee and its three subcommittees, led
by Lynda Wightman with board liaison Vickie Wallace, have been strategizing on
membership growth and retention. Vickie will be bringing those committees’
recommendations to the meeting for further discussion and action. The Board

plans to look at our mission to be certain it is still on target, and we will review
our strategic plan to look at progress and set additional milestones.
These are a few of the items that we will be discussing. This continual
planning and preparation is very important to our association so that we can
build strong programs and services that will help our members achieve success:

, N\i%q_, AL
MIKE TIGG, CSFM

mirigg@waukeganparks.org

http://www.sportsturfmanager.com « STMA
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INNOVATIVE TURF EQUIPMENT

The AERA-vator® will aerate high traffic areas,
loosen soil before laying sod and relieve com-
paction from sporting events. The SEEDA-vator®
can primary seed or over-seed without any other
type of preparation. The MULTI TINE AERA-
vator® makes overseeding sports fields easy
with no disruption of play. The VERTI-cutter oper-
ates at a consistent depth up to 1 1/2”
deep — even while making gentle
turns. The FLAIL-mower is a
great choice for eco-
nomical mowing on all
types of sports turf.

Multi Tine Mode! F1-50

FLAILmower
Model FL-72

VERTI-cutter
Model VE-60

L e

www. 1 stproducts.com

FIRST PRODUCTS, INC.
164 Oakridge Road
Tifton, GA 31794

Toll Free: 1{800)363-8780
Call for a free product video or DVD
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Microbes in soil and
sand-based rootzones

BY DAVID A. ZUBERER

hroughout my career as a university researcher and teacher, |
have studied microbes in soils from a number of viewpoints.

Mostly my interests have been focused on the roles of so-callec
beneficial microbes in soil-plant systems ranging from agricul-

tural fields to reclaimed surface-mine sites. More recently, per-
haps because of an interest in golf, but perhaps more so becanse of the need for
basic information for turfgrass managers (my job brings me in contact with many
students aspiring to work in the sports turf arena), our studies have focused on
some of the microbiological aspects of sports turfs on native soils as well as those
established on sand-based systems.

As I read various publications, from trade magazines to information on the
World Wide Web, 1 find that there is a wealth of misunderstanding and miscon-
ceptions among the general public regarding not only the real fimctions of soil
microbes but also of what it takes to maintain or manipulate them. To read some
of the material “out there” one would think that agriculture, including turf man-
agement, has been waging “all out” chemical warfare on soil microbes and that
we have all but annihilated them in our soils. To try to bring some clarity to the
subject, I would like to discuss some of the issues surrounding soil microbes in turf
with special reference to sand-based root zones, as that seems to be an area of
some confusion.

I would like to address the following questions:

1. Are native soils and sand-based rootzones different?

. What microbes are in sports-field soils?

. How many are there? How much biomass?

. What do they do?

. What do you need to do for them?

I will try to provide some relevant information from the standpoint of what we

0 5 B S X oS

know about soil microbes and their activities and 1 will trv to indicate areas where
the science is still uncertain.

Are native soils and sand-based root zones different? To some, this is obvious:
there are differences in the two systems! But let's take a look from a microbiologi-
cal perspective. Some of the major ways in which soils and sand-based root zones
might differ are listed in Table 1. It is likely that native soils will have a greater
content of silt and clay than a sand-based root zone as that is one of the principal
reasons for developing the sand base; it cuts down on the finer particles and leads
to coarser (more sandy) textures with the presumed advantage of better aeration
and drainage. It is also likely that native soils have better aggregate-forming poten-
tials than the coarser sands.

Thus, if managed properly, native soils can exhibit good drainage and will like-
ly have a more variable range of pore sizes. Pore size is critical for air and water
retention and finer textured soils, if not well aggregated, tend to drain poorly mak-
ing the soil environment less suitable for microbes and roots. One might envision
that the chemical properties of soils would be more complex than those of the
sands although many different ingredients, e.g., zeolites or diatomaceous earth,
have been added to sand mixes to improve their chemical properties (cation
exchange capacily, etc.).

One might also expect that native topsoil would have more organic matter
than a sand mix and that it might be more complex in its chemical composition.

8 July 2005

Sand-based systems are generally constructed with peat or some other organic
material (for example rice hulls) making up as much as 20% of the mix. One
should realize that sand-based systems can also accumulate new organie carbon
fairly quickly in the surface few inches as roots and microbes grow, die off and
decompose. Thus, grasses in sand-based systems become sources of microbial sub-
strates relatively quickly in their early development.

Table 1. Some major characteristics that differ
between native soils and sand-based root zones

Native Soil Sand-Based
Texture Varies but likely to Sand of specified
have silt and clay particle-size range
Structure Probably aggregated Probably lacks aggregation;
with a mixture of pore sizes. pore size less variable.
Mechanical properties may Better mechanical properties
deteriorate when wet than soil when wet
Drainage Variable, mix of pore sizes. Rapid drainage, pore space
Better water retention. Drainage  mostly due to packing
can be poor depending on of the larger sand particles.
texture and structure Water movement retarded
due to perched water table
Chemical More complex, greater cation Less complex; lower cation

exchange capacity. Chemical
from the organic matter content

properties exchange capacity due to clays
properties derived mainly

Can be quite high in surface
few inches. Different
composition during early stages

Probably greater and perhaps
older; more humified

Organic
matter

What microbes are in sports-field soils?

Sand-based rootzones contain abundant populations of bacteria and I‘ml.gi as
well the other major microbial groups; actinomycetes (a specialized group of most-
ly filamentous bacteria and well known for their ability to produce many of our
modern, medically useful antibiotics), algae (and cvanobacteria, formerly known
as the “blue-green algae™) and protozoans. Bacteria and fungi generally dominate
the soil microbial population and this is probably true of sand-based root zones as
well (see Table 2). It probably is not inaccurate to say that we know less about the
microbial ecology of sand-based rootzones than we do about “normal™ soils. But
that is changing as more research efforts are focused on these highly managed sys-
tems. However, what we do know is that they tend to function like regular soils
once vegetation is established and regularly maintained as a healthy turf.
Numerous studies document the abundance of microbes in sand-based turfgrass
systems and they indicate that microbial numbers equal or exceed those of turf
growing on various soils. Thus, one might expect that microbes in sand-based sys-
tems would behave like their counterparts in snil-gr(}\\'n turfs.

The major role of the bacteria and fungi is to decompose organic materials in
the rootzone mix (or soil), including the cells of their recently dead microbial col-
leagues. It is precisely this turnover of root tissues and microbial cells that releases
organically bound N and P as plant-available, inorganic (“mineral”) forms. This
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John Deere Assured Certified Pre-Owned equipment. What if you could have John Deere
quality equipment on your field at a price that fits well within your budget? You can, with John Deere
Assured, the only pre-owned turf equipment that comes with an ironclad one-year warranty. Each
piece of John Deere Assured equipment must pass an exhaustive 100-point checkup. And any parts
replacement is done with genuine John Deere Parts.

Now you and your crew can enjoy the quality, support, and service of John Deere equipment at a
price that looks good on any bottom line.To find out more about John Deere Assured, call your local
John Deere distributor or 1-800-537-8233. v . lohnDeere con
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so-called mineralization process is the essence of what soil microbial activity is all
about. Yes, they do bring about other important processes, some beneficial and
some detrimental, but their primary benefit is to decompose organic materials,
make more microbial cells and synthesize some soil organic matter (humus) along
the way. This is why we can use mulching mowers and retumn grass clippings and
the nutrients in them back to the soil where they belong,

Algae and cyanobacteria occur in very small numbers unless a soil is kept overl
moist. They can be a problem on closely mown turf, like putting greens, where they
may form slick spots if they are not shaded out by the grass canopy. More often
than not, they are only problematic in very wet soils. On the other hand, in arid
soils they represent a source of new organic matter albeit a relatively small one.

Protozoa probably deserve more research attention in turf systems. Grass roots
generally support abundant bacteria and that is where you'll find the protozoa. Soil
protozoa are effective “grazers” of soil bacteria and other microbes. In fact, this may
be their most important role. By eating bacteria, they not only keep a check on the
size of the population but they speed up the rate at which nutrients locked up
(immobilized) in those microbial cells are recycled (mineralized) for uptake by
plants and other microbes.

How many are there; how much biomass?

There are countless microbes in soils and literally tons of microbial biomass in
normal, healthy turfgrass systems, including sand-based systems. Grasslands have
long been known to support large populations of soil microbes. Some figures for
numerical abundance and microbial biomass of various microbial groups are listed
in Table 2. For perspective, one gram of soil is about the size a kidney bean in the
palm of your hand.

But what about numbers of microbes in intensively managed, sand-based, sports
fields? Are the populations somehow compromised? Research suggests that the
answer to this question is, No! Results from multi-year monitoring of microbial pop-
ulations in sports fields at Texas A&M University showed that bacteria consistently

Table 2. Numbers and biomass values for the major
groups of microbes found in soil

Microbial Biomass (Wet wt. Number per

Group in Ibs/ac; 6” depth) Gram of Soil
Bacteria 300-3,000

Actinomycetes 300-3,000 10 Million - 1 Billion
Fungi 500-5000 10 Millien - 100 Million
Algae and

Cyanobacteria 10-1500 (Bloom*) 100 - 1 Million (Bloom)
Protozoa 50-200 1000 - 100, 000
Viruses 77?7 10 Billion - 100 Billion

*A bloom is a visible overgrowth of algae on the soil surface.
Alexander, 1977, Sylvia et al., 2005

number in the tens of millions (Logl0 7.0 = 10 million; Logl0 8.0 = 100 million)
per gram of sand (Kyle Field, Soccer Field) or soil (Intramural Field) and fungi
number in the tens to hundreds of thousands per gram.

The soccer field was first sampled just 2 weeks after washed Bermudagrass sod
had been laid on an | 1-inch base of pure sand with no organic amendments (peat).

The sand used in construction of the field contained only 100,000 (Logl0 5.0) bac-

teria per gram. Thus, we found that microbial numbers increased rapidly (10-to
100-fold) as the grass “grew in” and new roots of the washed sod were the primary
source of microbes and the carbon sources to sustain them. Fluctuations did occur
during the seasons and they appeared to be most associated with the moisture status
of the fields when we collected samples.
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What Makes Great Teams?

They Have:
Spirit ~ Strength ~ Endurance ~ Technique

They Need:
Coaching ~ Equipment ~ A Perfect Field

You Need: KROMER

Call or visit our website today to learn
how Kromer is your winning edge for

athletic field maintenance equipment. “The KROMER'S great design,
durable construction and
ct ly low maint e has
1'800"373'0337 proven to be one of our best
purchases....

www.kromerco.com

Robert Hudzik

Stadium & Athletic Field
Supervisor

Penn State University, PA

FREE PAINT GUN WITH QUALIFYING PURCHASE

Our Field is Preparing Your Field
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