SINCE 1927—The Resource for Superintendents / Golfdom.com

,_I Spotlighting three
new tech tools for
superintendents,
including the

, _}_ Firefly AMP
fairway mower
]__/J-/_/.r—j _/JJ o

N MEMORIAM: JOEVARGAS PUD.
 FRIENDLY FAGES AT THE 2024 MASTERS.
WELCOME TO THE TEAM, SCOTT HOLLISTER

ANORTH COAST MEDIA PUBLICATION ' 'VOL.80// NO.6



LEGENDG 0F

\

—

MEET JACK.

At Smithco, we're more than just a turf
equipment manufacturer - we're your partners
in turf excellence. Every piece of equipment
that rolls off our factory floor carries the mark

of our commitment to quality and durability.

Meet Jack, our dedicated shipping manager.
With Jack and our small-but-mighty
manufacturing team, your order is in safe hands.

We ensure your equipment arrives as planned,

adding an extra layer of reliability to your

Smithco experience.
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WITH PILOT® CLOUD

Offering new cloud-based features and optimized mobile access, this
intuitive system delivers convenient irrigation control and monitoring from
any location on any device. To maximize playability while saving time and
energy, tap the power of the cloud!
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GOLF IRRIGATION | Built on Innovation® “I'I.tel.
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Keeping up with

The Jones

FROM'THE TOP/ROPE

eration from Scott ... we had

“Even though Scott will be serving LM full-
time, it would be foolish for us not to utilize
his experience, skills and network
on the golf side.”

SETH JONES, Editor-in-Chief & Associate Publisher

our guy. Scott accepted the
position of Editor-in-Chief of
Landscape Management (I'll
remain on the LM team as
Editorial Director.)

Even though Scott will be

A new tag-team partner

don’t know if this is as big as when Hulk Hogan and Randy

“Macho Man” Savage joined forces in 1987 on Saturday

Night's Main Event, to create the Mega Powers, but to me,

it sort of feels that way.

As you might know, for the
last 13 years I've been Editor-
in-Chief of Golfdom, a position
I've embraced and enjoyed
immensely. But what you
might not know is that, over
the last five years, I've served
adual role at North Coast
Media (NCM), Golfdom’s par-
ent company. I've also worked
as the Editor-in-Chief of our
sister publication, Landscape
Management (LM).

LM (landscapemanagement.
net) covers the lawn care and
landscape industry. It’s a big
market with a big audience
— 60,000-plus print copies a
month (for comparison, Golf-
dom prints 20,000-plus copies
amonth). It was a great pro-
motion and opportunity for
your pal Seth, and it also al-
lowed me to meet some really
fascinating people and travel
the world — Puerto Rico and
Italy among other stops for
that magazine.

But over the last six
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months, we've had some staff

turnover, as happensin any
industry. Tknew I needed to
hire one, maybe two people to
help me and my team with the
controlled chaos of publishing
two monthly magazines. After
rifling through the résumés
handed to me by my human
resources director, I asked
myself, is the answer in here?
I sat at my desk and wondered
if there was someone who
could come in and really make
an impact on day one.

That’s when I thought of
my old co-worker and friend,
Scott Hollister. Scott and I

were co-workers at GCSAA,
on Golf Course Management,
from 1999 until Ileft to take
over Golfdom in 2012. We've
remained close over the years,
attending the same industry
events, the occasional concert
and ballgame and even being
in the same fantasy basketball
league over the years, arguing
over pro basketball players.
So, by now, you know
where this is going. I invited
Scott to lunch just to ask him
if he might consider an oppor-
tunity Thad at NCM. Aftera
few lunches, phone calls, cold
Miller Lites and much consid-

serving LM full-time, it would
be foolish for us not to utilize
his experience, skills and net-
work on the golf side. After
all, he did spend 26 years
working at GCSAA.

When the sad news broke
that Dr. Joe Vargas passed
away, I asked Scott if he could
write a story for Golfdom,
which he was happy to do.
After so many years of know-
ing Scott as Mr. GCM, seeing
his byline in this issue of
Golfdom is somewhat surreal,
but it’s also so very, very wel-
comed. I know Scott is going
to make my life easier and
he is also going to make our
brands so much stronger.

I also want to shout out the
team who have kept the mag-
azines and the websites on
track these past few months
while we were shorthanded,
especially Rob DiFranco,
managing editor, Pete Seltzer,
art director, Sydney Fischer,
digital media specialist,

Joey Ciccolini, digital media
content producer, Bill Roddy,
group publisher and Craig
MacGregor, publisher.

With the addition of The
Hulkster — I mean, Hollister
— it’s the start of something
new here at NCM. I don't
know which of us is Hogan
and which of us is Savage, but
Iam grateful to have a new tag
team partner to make these
magazines ... 00ooh, yeah! ©®

Email Jones at:
sjones@northcoastmedia.net.

Golfdom.com
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NEWS, NOTES AND QUOTES

— //IN MEMORIAM

INDUSTRY
MOURNS LOSS
OF VARGAS,
LEGENDARY
TURFGRASS
RESEARCHER

BY SCOTT HOLLISTER

If the true measure of aman

is thelegacy he leaves be-

hind, the late Joseph Var-
gas, Ph.D,, canrest easy.

Based on the countless tributes
and eulogies that poured in following
his death on April 18 following a long
illness, Vargas’ legacy — one that in-
cluded over 50 years at Michigan State
University as a professor of turfgrass
pathology — was as immense as any
the industry has ever seen.

“Idon’t know that there is anyone in
this industry who didn’t know Joe or at
least know of Joe,” says Kevin Frank,
Ph.D., a professor and turfgrass Exten-
sion specialist who worked with Vargas
at Michigan State for nearly a quarter
of a century. “We were trying to figure
out how many students he taught over
his years, and you could easily come up
with over 2,000 turf students ... he just
impacted so many people for so long.
He was literally an institution.”

That impact as an influential figure
in turfgrass education and research

8 // Golfdom May 2024

Joe Vargas, Ph.D., won the USGA Green
Section Award in 2007 and the Morley
Award from the GCSAA in 1997.

extended into the world of golf course
management, as well.

Adam Ikamas, CGCS, now the ex-
ecutive director of the Michigan GCSA,
got a firsthand look at Vargas’ support
of superintendents during his days as a
working superintendent.

“When Iwasin that role, Ilearned
more and more about his impact on
golf all over the world,” Ikamas says.

Butboth Frank and Ikamas say that
Vargas the person will be missed just

as much as Vargas the turfgrasslegend.

Hislust for life, his love of golf and his
passion for Elvis Presley — and hisim-
personations of The King that he’d roll
out at conferences from time to time
— will be remembered as much as his
many contributions to turfgrass.

“They don’t make them like Joe
Vargas anymore. It’s just not possible,”
says Ikamas.

//HOMECOMING

LANDSCAPES
UNLIMITED ADDS
NEW VICE PRESIDENT

Golf course developer and construc-

tion company Landscapes Unlimited
appointed Tim Hubbard as its new vice
president. Hubbard will oversee irrigation
and construction projects at golf courses,
country clubs and resorts in the western
half of the United States.

“Tim is extremely talented at promot-
ing a family atmosphere, providing un-
wavering support to our high-performing
field teams and showing our clients the
meaning of excellence,” said Brian Vitek,
COO of Landscapes Unlimited.

After working at Landscapes Unlimited
from 1993 to 2008, Hubbard moved to other
industry opportunities, including his own
irrigation and construction business.

“This homecoming to Landscapes Un-
limited holds a special place in my heart,”
said Hubbard. “The difference lies in the
personalization, not commoditization of
each project, seamless communication
between stakeholders and treatment of
others’ money like it's our very own.”

//BEST OF THE BEST

BARRETT TAKES
HOME ASIC AWARD

The American Society of Irrigation
Consultants (ASIC) selected Jim Barrett,
FASIC, as the recipient of its Roy
Williams Memorial Award.

Roy Williams was one of the founding
members of ASIC and an award is given
in his name to recognize significant
contributions to the irrigation industry.

Barrett has more than 50 years of
experience in irrigation consulting. He
established an independent irrigation
consulting firm in 1985 after working
with Robert Trent Jones, Sr., for thirteen
years. At this time, the profession was in
its infancy and a new concept for areas
outside of the California market.

Barrett has more than 350 golf course
irrigation systems to his credit and is
also a member of and participates in
ASABE, USGA and GCBAA. He was
the lead author of Golf Course Irrigation
Environmental Design and Management
Practices and has presented multiple
times at national and regional confer-
ences, including GCSAA and ASIC.

Golfdom.com
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//MAKING THEIR VOICES HEARD

GCSAA presents 3 Grassroots
Ambassador awards

@ The GCSAA named Bryce Gib-
son, CGCS, golf course superin-
tendent at Interlachen Country
Club in Winter Park, Fla., Dustin
Plemons, golf course superintendent
at Cleveland Heights Golf Course in
Lakeland, Fla., and Patrick Van Vleck,
CGCS, golf course superintendent at
Unicorn Golf Course in Stoneham,
Mass., as Grassroots Ambassador
Leadership Award winners.

Gibson, a 22-year member of
GCSAA, has been a Grassroots Ambas-
sador since the program’s inception in
2014. He has been paired with three
congressional representatives over the
years, most recently with Rep. Cory
Mills (R-Fla.)

Plemons, a 25-year GCSAA mem-
ber, joined the program in 2020. He
is paired with Rep. Scott Franklin
(R-Fla.) A major focus has been empha-
sizing golf’s stewardship concerning
water use and quality in Florida.

“Advocacy is important, because if
we don't stand up for the industry, who
will? We need to be asloud as we can
and get golf’s story out there,” he said.

Van Vleck, a 21-year GCSAA mem-
ber, became an ambassador in 2019
and is paired with Rep. Katherine
Clark (D-Mass.) He has shared how the
facility is focused on lessening its car-
bon footprint, caring for pollinators,
growing more native plants on-site
and creating spaces for wildlife.

HuiRestoftihhelVlonth

Follow us @Golfdom
Kevin W. Frank @ Kenwran
@ L Still processing the passing of Dr. Joe Vargas today. Joe was a mentor,

Professor and turfgrass
Extension specialist

at Michigan State
University

Still processing the
passing of Dr. Joe
Vargas today. Joe was
amentor, colleague,
and friend. Cheers Joe
—you definitely did it
your way!
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Superintendent
Terry Hills GC, Batavia, N.Y.
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What's your favorite part of opening
the golf course every spring?

Bringing on a limited staff early in the
season gives me the opportunity to do
numerous jobs that | don't get to do as
the superintendent throughout the golf
season. Some tasks are physically easier
than others while others require some
heavy lifting.

| love getting back to the reason | fell
in love with the golf course maintenance
business in the first place: hard work and
a daily sense of accomplishment.

| love being on a mower. It doesn’t
matter if it's greens, tees, fairways or
rough. This is the time | get to think about
life and about planning my day. | can liter-
ally look in front of me and see all | must
do, but still get to glance behind me and
see all that I've accomplished. It's the best
metaphor for life | can possibly think of.

| still love cutting cups. Strategically
laying out fair but challenging pin place-
ments is a thinking person’s job. | enjoy the
challenge and the continuity that comes
from setting up a golf course. | plan easy,
hard and “middle of the green” pin place-
ments that are designed to make a golfer
think their way around the golf course, kind
of like a pitcher throwing different pitches
that a batter must anticipate.

This is why | get so pissed off when
a golfer takes a divot on a green. It's
disrespectful to the golf course and
disrespectful to my daily planning.

My favorite part of the spring is
when | get my full crew back. We have
around 20 employees for our 27 holes.
Returning crew members, new hires and
full timers that have worked all winter
intermingling, getting to know each other
and working toward a common goal is
truly inspirational.

We work together like a family
and all that entails, good and bad.
Communication, teamwork and clear
goals keep the maintenance machine
running as smooth as possible. Here's to
the 2024 season, cheers!

Got a question for Thad? Tweet to

@TerryHillsMaint and @Golfdom or
email Thad at thadthompson@terryhills.com

May 2024 Golfdom // 9
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Herm Edwards, Former NFL cornerback and coach

“YOU PLAY TO WIN THE GAME!”
What sports fan hasn’t quoted Coach Herm
Edwards? A cornerback in the NFL for 10
years, Edwards spent most of his career
with the Philadelphia Eagles (1977-1985)
as well as the Atlanta Falcons and Los
Angeles Rams. Edwards earned second-
team AINFC honors in 1980, helping the
Eagles reach Super Bowl XV.

Edwards went on to coach after his
playing career ended, first at the collegiate
level, then in the NFL. He served as head
coach of the New York Jets (2001-2005)
and the Kansas City Chiefs (2006-2008.)
Edwards also worked as a studio analyst
for ESPN. Most recently he was the head
coach of Arizona State University (2018-
2022).

A motivational speaker, Edwards co-au-
thored the book You Play to Win the Game
— Leadership Lessons for Success On and
Off the Field, the book title a call back to Ed-
wards’ famous press conference as head
coach of the Jets when he incredulously
repeated the line to a reporter.

— Seth Jones // Editor-in-Chief

“I'm pretty big into golf because I like
the challenge of it. Am I any good at
it? 'm OK. I mean, it’s like anything
else — If you don’t practice, you’re not
going to be any good.

I enjoy going out playing. I love
the scenery of a golf course. I think
the way they’re set up and you watch
the guys that set the golf courses
up where when you walk out there,
there’s certain places you can go
and you go, ‘Wow, this is pretty
special’ And I think those guys —
the superintendents of golf — the
little things, the things that we take

10 // Golfdom May 2024

for granted ... when you see it, you
g0, ‘Who did this? This doesn’t just
happen.’ It doesn’t. They didn’t just

water the grass! You're like, okay,
there’s certain things they do. They
have a way of presenting a golf course.

When you play on a really good one
— it could be a muni course, it could
be a private course — but the way they
present it, they take great pride in
their work. They really do. This is what
they do and their signature’s on it.

I always say your name’s on it, their
name’s on it. If  see them in their cart,
or walking, I say, ‘Man, you got a nice
course here.’ I tell them, you got a nice
course.

But I'm also always messing with
them. I'll say, ‘Why you putting dirt

on the fairways, that’s going to be
there for amonth!’ They’ll say, ‘We’re
getting them ready!’ and I say, ‘OK!’
But I always tell them, thank you.

They’re hard-working guys. They
start when it’s dark. I mean, those
trucks are cranking — they got lights
on them trucks and it’s dark out. Look
at the Masters. People are leaving
and them dudes are out there raking
the traps, filling the divots, and the
next day when people come back out,
they say, ‘Did they even play out here
yesterday?’ Yeah, they did — but guess
who was out here working all night,
getting it fixed up?

It’s amazing what they do and what
they mean to golf ... but they don’t get
enough credit.”

Golfdom.com
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see two Friends of Golfdom, Brian
Thompson and Mark Semm, both
from BASF, at Augusta National.

2 Lone Star posse Bryan Brown, Lake

1 BASF buddies It’s always good to

Kiowa (Texas) Golf Course; Chris

Bruner, Hurricane Creek CC, Anna,
Texas; Trevor Ogden, Squaw Valley GC,
Glen Rose, Texas, and Michael Underwood,
Hunter Industries made the journey from
the Lone Star State to Augusta.

Hello! We play to win the game!
Celebrity sighting! Jones (left) and

Chris Fronczek, Nufarm (right), ran
into longtime NFL player and coach, Herm
Edwards, at the E-Z-Go party. To see our
Friends in High Places interview with
Edwards, turn to page 10.

Housemates of the year Thanks
to (left to right) Glen MacDonald,

Cripple Creek Club, Bethany Beach,
Del.; Pete Wendt, CGCS, Congressional
CC, Bethesda, Ma.; Joe Kinlin, Bey Lea GC,
Toms River, N.J.; Jeff Haas, E-Z-Go and Don-
ovan Maguigan, Springdale GC, Princeton,
N.J., for letting our EIC crash at their house.

Hey, it's @TurfMonkeyBoy! We
learned that John Reilly, director of

agronomy at Longboat Key (Fla.) Club,
has some big plans in the works for 2024
that fit in with the theme of this issue.
Stay tuned!

Red Rock Rick’s crew From left to
6 right are Brian Mohr, Spencer (lowa)

Municipal GC; Mark Clark, The Bluffs,
Vermillion, S.D.; Chuck Mohr, retired; Bob
Wethor, retired; Jim Walraven, CGCS,
Meadowbrook GC, Rapid City, S.D.; and
‘Red Rock Rick,” aka Richard A. Wit, CGCS,
GC at Red Rock, Rapid City, S.D.

Osley’s first Masters A longtime
Colorado super who is now working

as superintendent at St. Joseph Bay
CC in Port St. Joe, Fla., Mike Osley, CGCS,
finally made it to Augusta National, where
he ran into Jones during a stroll along Amen
Corner.
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Bryson dropping bombs We liked
8 the look of Bryson DeChambeau

early; but no one could keep up
with Scottie Scheffler.

Another sunny day at Augusta
National Enjoying the perfect

weather are (left to right) Tom
Defino, Genesis Turfgrass; Nick Lubold,
Sunnybrook GC, Plymouth Meeting, Pa.;
Derrick Wozniak, Radley Run CC, West
Chester, Pa.; Paul Schultheis, Finch
Turf; John Urbanski, Wilmington (Del.)
CC and Fred Lupi.

Who? Mike Jones! Thanks
1 0 to Mike Jones of BASF for

catching this moment in time:
Golfdom’s Seth Jones with Erin Stevens,
CGCS, MG, Coral Creek Club, Placida,
Fla.; Andy Engelbrecht, BASF; and Mike
Fasy, Plantation CC, Fort Myers, Fla.,
enjoying Amen Corner at the Masters.
Check out this month’s 19th Hole
interview with Stevens on page 44.

19th Hole reunion MacDonald
and Jones caught up a year
after the latter interviewed the

former for the 19th Hole in the April
2023 issue of Golfdom.

The champ is here Defending
Masters champion Jon Rahm
couldn’t make it two green

jackets in a row, falling to a tie for 45th
place in 2024.

Chicagoland supers Connor
13 Healy, Conway Farms, Lake

Forest, lll.; Greg Rounds,
Rain Bird; Jeff Frentz, Lakeshore CC,
Glencoe, llI.; Scott Vincent, Onwentsia
Club, Lake Forest, lll. and Donald Cross.
CGCS, Skokie CC, Glencoe, lll., made
their annual trek to the Masters.
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superintendent’s
“Foolproof” Solution
for Pesky ABWS

nnual bluegrass weevils
(ABW) have proven a
persistent challenge for Mark
Daniels, superintendent
at Wannamoisett Country Club in
Rumford, R.I. These tiny black beetles
are difficult to spot and tough to
control, leaving Daniels desperate to
try anything to battle them.

“ABW pressure starts around
springtime, so we begin applying
adulticides in late April. And it seemed
like we were always finding some stage
of larvae out on the course creating
damage,” Daniels says. He recalls
using multiple products from different
companies and having to continuously
reapply throughout the season.

Then he stumbled upon Quali-Pro’s
Suprado insecticide that specifically
targets annual bluegrass weevils.

“Quali-Pro was looking for people
to do a trial with ABW products ...

I was a part of the trial team testing

it out before it went to the market,”
Daniels says. “I started watching all the
webinars they had on it, and Dr. (Ben)
McGraw’s presentations, and just kept
following it.”

When it came time to test it on the
course, Daniels remembers noticing an
immediate difference.

“We started using Suprado against
the adults at the very beginning and
were able to drop out the additional
side applications. We did one
application of Suprado and then
we didn’t need any larvicide for that
generation anymore.”

With the absence of ABWs and
barely any course damage, Daniels
quickly added Suprado to his lineup.
“We did the exact same treatment
again the second year and saw the
same fantastic results. It’s foolproof,”
he says.

Daniels utilizes a number of
different Quali-Pro products, like
Enclave fungicide, insecticides and
their plant growth regulators.

“We started with a legacy product,
Tebuconazole 3.6F, and it just kind of
slowly morphed into using more and
more Quali-Pro products every year
until we got comfortable with them.”

“Everyone I've heard of that uses
Quali-Pro products has great results.” &

Mark Daniels

Suprado is my silver bullet.

| recommend all supers try
it out for themselves. It’s a
no-brainer to get rid of ABWS.”

ABW BATTLE

Battlefield: Wannamoisett
Country Club

Location: Rumford, R.I.

War Story:
Mark Daniels, superintendent,
has been battling ABWs
with little luck for some time
until he tested out Quali-
Pro’s Suprado, powered by
novaluron, a couple years ago.
“Thanks to Suprado our
entire treatment program has
changed for the better. We
don’t need a lot of products
anymore to battle ABWs.
Suprado takes care of them for
us. It's been a game-changer.”

WEAPON OF CHOICE
P ion:

roven Solution:
Suprado

Website:
Suprado.com
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Pardon My Tech

THENEW GUY

“My experience with this technology is what led me
down this slightly scary road of becoming one of the
first technology consultants focused on the turfgrass
industry, and why I'm writing this column for Golfdom.”
BENTON HODGES, Owner, Mountain West Turf Technologies

What's this guy’s deal

with technology?

will never forget using a GPS sprayer on a greens spray application for

the first time. The boundary control, overlap prevention and a visual

map of where [ had sprayed felt like I had stepped into a golf course

from “The Jetsons.” As both the manager directly responsible for the

spray program and the operator driving the sprayer, my stress level

on application days decreased while the quality of spray increased.

And while there were hic-
cups with implementation
like any piece of equipment
or technology, after a few ap-
plications, we had our system
dialed in. Using indicator dye
on our greens spray left my
boss nearly speechless when
he saw the accuracy evidenced
by a perfect outline.

My anxiety following im-
portant applications began to
reach more reasonable levels.
Inolonger woke up in a cold
sweat wondering if I skipped
that final pass on the 13th
fairway, or if that corner on
the third green was going to
be OK after overlapping a bit
to avoid a bunker.

We are all aware of the
financial benefits of GPS
spraying, like product savings
due to increased efficiency.
However, where this technol-
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ogy stuck out to me was the
ability to make a major part
of my job less taxing and the
trickle-down effect that had
on my mental health.

My experience with this
technology is what led me
down this slightly scary road
of becoming one of the first
technology consultants fo-
cused on the turfgrass indus-
try, and why I'm writing this
column for Golfdom.

I believe strongly that
technology can be used in
turfgrass management to
not only improve conditions,
save money, solve labor issues
and more, but also to increase
the quality of lives of super-
intendents, assistants and
crew members by providing
the breathing room so many
of the people in this industry
desperately need.

Turfgrass management
in 2050
We're quickly approaching
2025, which makes for an
easy excuse to look ahead to
the next quarter of a century
in 2050 while also reflect-
ing on the progression since
2000. In this column, I hope
to make technology more
approachable by painting a
broader picture of technology
by talking about the past,
present and the future.
While some technologies
do not make sense for full-
scale integration for most
golf courses, many are viable
options for a wide range of
properties for different uses
in 2024. They will only con-
tinue to grow in accessibility
and affordability. I predict
golf courses that are thriving
in 2050 will be the same op-

erations that began to incor-
porate technology now or in
the next few years.

That’s cool, but turf
tech ain’t for me
If you are old school and feel
like the new school isn'’t for
you, ask your assistant, AIT
or intern if they would take
on the task. Many parts of
technology that might intimi-
date superintendents such
as phone apps, dashboards
and user interfaces come
naturally to the younger (not
wiser) generation. Leaning
into their strengths will cre-
ate a sense of ownership and
build trust between directors/
superintendents and their
assistants. Teamwork makes
the dream work — robots,
sensors and computers are
now part of the team.
Attracting labor is an issue
in the turfgrass industry,
especially assistants and
interns. With the golf boom
after COVID, there has been
a small resurgence in enroll-
ment in turf schools, and this
younger generation is already
making decisions based on
technology use at courses.
I'llleave you with a thought
experiment. Would you get
more applicants by posting:
a) “2025 Turf Interns” or
b) “2025 Turf Technology
Interns”®

Hodges started his career in the
turfgrass industry as a researcher at
Mississippi State University followed
by nearly a decade at high-end golf
clubs as an assistant superintendent
in the Mountain West. He now focuses
his efforts on helping golf courses
leverage technology-driven solutions
while maintaining a people-first
mindset. Find him on X at @BPHTurf
or LinkedIn.
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cleaner and easier to handle, and ensuring a more efficient delivery of the carbon soil craves. These

blends provide uniform growth, extended nitrogen feeding and enhanced nutrient uptake.
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The next BIG thing

olf course super-

intendents must

manage an always-

evolving landscape

of challenges. The

good news is that

advancements in

irrigation technology, data management,

autonomy and artificial intelligence are
revolutionizing turf management.

These innovations aren’t just bells and
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BY MIKE ZAWACKI

whistles. They’re powerful tools that opti-
mize resource use, minimize environmen-
tal impact and proactively mitigate pest
and disease outbreaks while empowering
superintendents to become more effective
stewards of the game.

Here are three cutting-edge turf man-
agement technologies to get acquainted
with. They address difficult turf chal-
lenges while improving a course’s long-
term health, sustainability and playability.

NanoOxygen Systems

Nicholas Dolimpio had a major turf prob-
lem. His course’s roots were so shallow
that the turf slid off the greens.

“We never were able to grow roots,” ex-
plains Dolimpio, the director of golf course
maintenance and grounds at Lake Nona
Golf and Country Club in Orlando. “So,
when we’d roll the greens, the turf would
slide over the cup. It was bad.”

As the home course for nearly 30 pro

Robotic mowers — like the
AMP Fairway Mower from Firefly
Automatix (pictured) — could
soon be a permanent fixture on
golf courses nationwide.

Golfdom.com
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Three high-tech tools address turt management challenges
and could be game-changers for your golf course

golfers, Dolimpio faces immense pressure
to maintain elite playing conditions at the
18-hole championship Tom Fazio course.
Asaband-aid, he would fertilize and man-
age greens by overseeding them.

“(The roots) would go down (further
into the soil) and just die,” he says. “We
created a detriment every year when we
overseeded. We’d put seed down and a ton
of water down right after the wet season
when the bermuda didn’t need to search
for water, so it wasn't trying to push roots.”

Dolimpio had long suspected the well
water he used to irrigate the golf course
was the culprit, so he tested it.

“The baseline is 4 parts per million
(ppm) dissolved oxygen. It’s what is re-
quired to sustain life,” he says. “When we
pulled water from our well, it was 3 ppm.”

In comparison, rainwater is between 7
and 8 ppm, which accounts for the sudden
green flush commonly seen in turf aftera
rainstorm. This deficit prevents benefi-
cial aerobic microbes from surviving, and
harmful anaerobicbacteria run wild in the
oxygen-depleted soil. This is a surefire for-
mula for poor-quality, unhealthy turf.

Dolimpio was familiar with Ron Pote
and NanoOxygen Systems, which engi-
neers both portable and permanent water
improvement systems and specializes in
installing and controlling oxygen-rich
ultra fine bubbles in irrigation water.

According to Pote, ultra fine bubbles
are microscopic gas bubbles less than 200
nanometers in size. For reference, a strand
of human hairis about 80,000 nanometers
wide. Unlike larger bubbles that float to

Golfdom.com

the surface and release gas, ultra fine bub-
bles are non-buoyant and stay suspended
in water. This allows them to deliver oxy-
gen throughout the water column.

These bubbles can be made from air or
directly from oxygen, nitrogen or carbon
dioxide and have applications in various
industries, like golf turf, Pote says. In turf,
ultra fine bubbles increase oxygen levels in
the soil, which benefits plant root growth,
improves access to nutrition and contrib-
utes to better overall health. Pote prefers
the standard term “ultra fine bubbles” to
correctly describe the bubbles in this pro-
cess, although “nanobubbles” is the term
most often used in casual conversation.

“We can take basic groundwater or well
water, which has nearly zero dissolved ox-
ygen, and raise it to 15 to 20 ppm, which is
two times the amount found in rainwater.
That’s the magic” Pote says.

Seeing is believing

Since using the NanoOxygen System to
enrich and treat his irrigation water, Do-
limpio has witnessed the ultra fine bub-
ble’s magic firsthand on his course.

Dolimpio references the rainwater
green-up when describing the ultra fine
bubbles’ impact on Lake Nona’s turf. How-
ever, he adds that he doesn’t observe this
occurrence anymore.

“You always used to see a little green up
after it rains,” he explains. “We don’t see
that anymore because our water has more
dissolved oxygen than rainwater. We don’t
notice the green up because (the turf) is
always green.”

Dolimpio says Lake Nona’s turf has
rebounded and playing conditions have
improved exponentially. For example,
when the El Nino conditions cleared out
this spring, and the Orlando region began
experiencing warmer, dry afternoons, Do-
limpio didn’tirrigate as frequently to keep
the turflooking healthy. In the spring, he
attempted to let the ryegrass they’'d over-
seeded die back to encourage the bermuda
roots to dive deep to pull water.

“We’ve been able to firm up the golf
course far beyond what we've ever been
able to do before,” he explains. “It’s pretty
amazing. And even in the spots where
we've had complete wilt of the overseed
in the past, the bermuda is not batting
an eye. It’s pulling water from where it
should be, and that’s all due to the roots
doing what they’re supposed to, which
is driving deep. Now they’re not being
killed by anaerobic bacteria and (oxygen-
depleted) conditions.

“In the past, with a fully overseeded
golf course, if we’re not cognizant about
taking care of the bermuda (when the rye-
grass dies off) and getting it set in, then
our rough is essentially dirt,” Dolimpio
continues. “Today, we're probably 50/50
bermuda to ryegrass when typically, this
time of year, we'd still be at 20/80 ryegrass
tobermuda. So, (the NanoOxygen System)
helps us get back to a better golf course
quicker. Our main goal is to get a better
product for the summer, and I believe
this system is helping us get (the course)
on that track.”

Continued on page 20
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Ultra fine bubbles helped save Nicholas Dolimpio’s greens
at Lake Nona G&CC, by promoting root growth.

Continued from page 19

In addition, introducing ultra fine bubbles directly into the
soil profile reduces dependence on heavy synthetic fertilizers, a
stark contrast to past practices that relied on them to achieve and
sustain a vibrant green color.

“This is going to allow us to move to a much more organic
route,” Dolimpio says. “In the past, that didn’t give us the results
we were looking for because the soil wasn’t healthy and lacked
the (beneficial) microorganisms to break that fertilizer down.”

NanoOxygen System has also integrated an ozone injection
system, which is controlled by monitoring the water’s oxidation-
reduction potential (ORP). This method is commonly employed to
gauge disinfection effectiveness, and in this application, Pote says
the small amount of ozone sufficiently eradicates turf pathogens
like pythium, water molds and cyanobacteria.

Lastly, NanoOxygen Systems provides courses using an active
online monitoring system. Pote says this continuously checks
water quality and provides superintendents instantaneous feed-
back via cellular and cloud-based systems.

On the horizon, Pote anticipates adding carbon dioxide with
oxygen and ozone to produce carbonic nano bubble acid to reduce
irrigation water pH to optimal growth levels. He also wants to
include more automation to optimize system performance and

20 // Golfdom May 2024

develop a modular system that can be placed near a shoreline or
at the irrigation pump and set to operate independently.

Pote has become somewhat of an ultra fine bubble evangelist,
preaching the benefits of oxygenated water to turf managers. He
believes a lot of education still needs to be done to bring the in-
dustry up to speed about the positive impact of ultra fine bubbles
on turf and soil health.

“I think we’re opening people’s eyes to at least monitor the
dissolved oxygen in their water,” Pote says. “And if it’s not high
enough, now you can do something about it.”

Firefly Automatix AMP Fairway Mower

Meet your new mowing technician. They show up for work every
day and never complain. They maintain an impeccable edge line
while flawlessly executing complex striping patterns forless than
$20 per acre. They just need the occasional jolt of power and an
escort to the next fairway — at least for now.

This spring, Salt Lake City-based Firefly Automatix began deliv-
ery on its AMP fairway mower. Once programmed, this fully auto-
mated, full-sized electric fairway mower requireslittle supervision.

While initially conceived as a harvester for the sod industry,
it didn’t take long for Firefly engineers to see the potential as an
autonomous electric mower for golf course fairways and sports
fields. Three years ago, Firefly engineers began working on a dedi-
cated mowing machine that utilizes battery power, programma-
ble autonomous operating software and servo-electric actuation
in lieu of hydraulics, which makes it more efficient, faster, and
smoother to deliver a quality cut.

“We did a lot of research on what equipment was available in
the golf mowing industry, and we saw some pretty significant
opportunities to improve that equipment in terms of not only
efficiency but durability, noise and (operational) pollution and
operating without (petroleum-based) fuel and hydraulics,” says
Mark LeBlanc, senior design engineer and product manager.

In a nutshell, here’s how Firefly’s technology works. During
the initial deployment stage, a Firefly tech assists in settingup a
machine, which is equipped with a stand-on platform to operate
it manually.

With the assistance of a tablet app, the operator surveys the
area to be mowed, driving the perimeter of a fairway while the
mower’s onboard GPS logs where the edges of those fairways
exist. At the same time, other obstacles — bunkers and ponds
— are identified as exclusion zones. Once compiled, the mower
is ready to operate independently, only requiring a human'’s as-
sistance to drive it to the next fairway.

LeBlanc is working on software upgrades that will allow the
AMP — provided there are no obstacles — to transport itself to
the next fairway.

Continued on page 22
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Who knew aeration and soil modification could be this easy?
Savvy superintendents know, and they call DryJect.

Aerate and amend in one pass.

SOME COURSES need 4"- 5" depth
aeration and modification for
drainage, like @. Some need to
break through shallow organic matter,
like €. And some need to increase
infiltration rates, like € with
DrylJect® Maximus.®

TELL US your agronomic needs.
DryJect can handle it with wet or dry material.

JUST LIKE THAT, your course is back in business
with few if any closed days or discounted rounds.

AFFORDABLE? It's better than that.

DryJect pays back thousands by letting you open for
full-fee play within a day or so versus up to two weeks
or more with core aeration.

Call your DryJect Service Center today.

DryJect

Aerate and Amend in Just One Pass™

DrylJect.com or 800-270-8873
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Continued from page 20

Once a fairway is programmed into the system, the AMP can
mow various paths while maintaining a precise line within 3 cm
and a max overlap of 3 inches.

“We've got a lot of functionality built into (the software) that
allows a superintendent to plan different pattern types, change the
mow angles, choose the number of cleanup passes, and how much
overlap youwant,” LeBlanc says. “We’re going to keep introducing
features, like 50/50 patterns, to give superintendents more func-
tionality on how they want their course mowed.”

An added feature is that the AMP still functions manually if
the GPS goes down.

“We designed it to be easy to move on,” LeBlanc says. “Even with
the stand-on platform, it’s comfortable to ride and easy to turn
and maintain straight lines. That’s a pretty big differentiator.”

The AMP unit costs around $160,000, but, LeBlanc explains,
it gives superintendents a compelling value proposition over tra-
ditional fairway mowers. The run time on a charge enables 10-12
hours of mowing, making a 100-inch cut, which converts to 20-25
acres of turf or around 6 acres per hour — depending on the grade

and how the mower was programmed to cut.

LeBlanc estimates that the AMP capital expenditures are
around $4.98 per acre compared to a traditional 100-inch fairway
mower to mow a single acre of grass, considering that Firefly built
the AMP to be a 10,000-hour machine. Running on electricity,
energy costs are around $.53 an acre, and labor costs about $1.04
anacre. Finally, maintenance costs are estimated at $.19 an acre.

Putting it to work
Jetf Miller, director of agronomy at San Diego’s The Santaluz Club,
an 18-hole championship Rees Jones-designed golf course, has
longbelieved in the potential of autonomous mowing equipment
on golf courses. An early adopter of autonomous rough mowers,
when he heard about Firefly’'s AMP, he knew he needed to demoit.
Miller had been disappointed by other autonomous mowers,
which featured technology built upon existing platforms. Firefly
designed the AMP from the ground up, resulting in the mower’s
weight being more evenly distributed and balanced.
In addition to zero hydraulics and near-silent running, the
Continued on page 24
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The way a contour
roller mower should
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Continued from page 22

AMP was all-wheel drive. Each wheel features its own dedicated
motor that can be controlled digitally, providing impressive trac-
tion and maneuverability.

“When we did our demo, it was pouring rain, and there was
standing water (on the course),” he recalls. “The AMP handled the
slopes and the terrain like a champ. I was pretty surprised by the
ability to make softer turns and whip around the course with so
much control in those conditions.”

It wasn't long before Miller had three AMPs on order.

“I'm definitely going to be more efficient,” he says. “I have days
where we don’t have any dew, and it’s really hard to see lines, es-
pecially if there’s not a lot of growth. It’s going to be the same cut
in the direction I want, which is very beneficial.”

TerraRad Tech’s turfRad
Superintendent Matthew Gourlay has experienced both sides of
the industry’s water dilemma firsthand.

Gourlay’s previous course, the public 27-hole Colbert Hills Golf
Course in Manhattan, Kan., had to pay for its water, so efficient

and responsible water use was paramount.

In his current role managing turf at Hillcrest Country Club
in Boise, Idaho, he focuses on maintaining course conditions
that meet his membership’s expectations and delivering a high-
quality playing experience.

“The courses couldn’t have been more different,” he says.

Inboth cases, Gourlay relied on Zurich, Switzerland-based Ter-
raRad Tech’s turfRad soil moisture sensing system. This system is
designed to help golf course superintendents optimize their irriga-
tion use. It takes detailed soil moisture measurements and creates
high-resolution maps that guide turf managers in adjusting for
even watering, reducing waste and improving course conditions.

“At (Colbert Hills), our goal was to figure out how much moisture
was on the fairways and how far we could potentially push them
compared tojust visually looking at them and doing some random
soil sensor measurements,” Gourlay says. “And then at (Hillcrest),
we are looking for firm and fast conditions. (Players) feel the golf
course played soft, and I was seeking a communication tool to show
them that it may not be because of moisture. Instead, it could be

Continued on page 26
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Bellealr CC, FL

“Throughout my career and numerous grow-ins I've
never seen Tif Eagle roots persist with this much depth
and density. Even with our poor irrigation water quality,
pHusion Sea-E-C has helped us create optimal conditions
and incredible results.”

Andy Neiswender
Director of Facilities and Operations
Belleair Country Club, FL




MAGNUM™ LANDSCAPE RAKE

(SIFTING TOOTH)
MAGNUM™ LANDSCAPE RAKE

(STRAIGHT TOOTH)

o
[
S
-
o
&
W
X
o
»
=

=
2
zZ
Q
<
=

MAGNUM™ TOOL RACK

MAGNUM™ LUTE

MORE THAN JUST GOLF
COURSE ACCESSORIES

HEXAGON TURF
REPAIR TOOL

EDGE SQUEEGEE
HAND AERIFIER
2" TURF PLUGGER

MAGNUM™ STRAIGHT
SOIL PROFILE SAMPLER

MAGNUM™ ROLLER SQUEEGEE

One of the core principals at Standard Golf is to help make the job of the golf course
superintendent easier while helping to make them more efficient and successful in their jobs.
We accomplish this with useful tools and innovative new products.

I£ :F‘EJ 5MWA”” c Setting the Standard in Golf Course Accessories since 1910.
P TR — | g 866.743.9773 - StandardGolf.com
E:FQ“ EHL & LAMPANYAY b © 2024 Standard Golf Company. All rights reserved.

EMPLOYEE OWNED




ODHAME-CHMHIHNGING

Continued from page 24
because of organic matter or maybe other underlying soil issues.”
While the turfRad technology is complex, its application is
relatively simple. An L-band microwave radiometry sensor
is mounted to the back of a fairway unit. Every time that unit
mows, it collects moisture data from throughout the golf course.
Along with integrated GPS, the sensor collects roughly 10,000
soil moisture measurements during 20 minutes of mowing. A
high-res moisture map and statistics on individual irrigation
heads are generated for the superintendent, which allows them
to dial down and analyze an area about 1.5 yards by 4 inches deep.
“Many superintendents have stuck a time domain reflectom-
etry probe in at one point and measured maybe one foot or ayard
over and see a variability of up to 10 to 12 percent within that
small scale,” says Derek Houtz, TerraRad Tech CEO, an aerospace
engineer with a background in microwave remote sensing and
environmental monitoring. “But by taking this larger soil volume
with our remote sensor, you smooth out those small-scale vari-
abilities to give you a better view of what can really be controlled
by anirrigation head.”

“The actionable info allows supers to dial in individual run times
based on a day’s readings,” says TerraRad Tech CEO Derek Houtz.

TurfRad gives supers the ability to optimally place water and ad-
justirrigation run times to create uniform conditions, says Houtz.

The newfound knowledge will be instrumental at Hillcrest,
allowing Gourlay to provide members with a clearer picture of
root-zone moisture levels and their implications.

“Instead of dealing with feelings, we have hard numbers, which
give us a starting point to understand soil moisture and the po-
tential moisture content that is out there,” he says. ®

Mike Zawacki is a Cleveland-based writer who has covered various
aspects of the turf, golf, landscape and agricultural industries over
the last 20 years.

PHOTO COURTESY OF: TERRARAD TECH

POLYFUNCTIONAL
BRANCHED SURFACTANT

PBS150 resulted in a 36.5% reduction in
irrigation water consumption
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Irrigation (gallons) applied to
15 ft2 to maintain 35% VWC

PBS150

Untreated
Control

FIRST surfactant in the turfgrass industry to have
peer-reviewed, published research to prove and
quantify water savings.

Read Research
HERE

Irrigation events required to
maintain 35% VWC

Number of Irrigation Events

PBS150 Untreated

Control

Evaluation of Two Soil Surfactants for Soil Water Management of Creeping Bentgrass
on a Wettable Clay Loam Rootzone During a Dry-down Period

Nolan, G. and M. Fidanza. 2016. Penn State University

Penn State University research study showed that creeping bentgrass plots treated with PBS150 resulted in a 36.5% reduction in irrigation
water consumption over a 63-day dry-down period versus plots only treated with irrigation water.

Turfgrass plots that were treated with 3 applications of PBS150 prior to the 63-day dry-down period required 40% less irrigation events
versus untreated plots that only received irrigation with no soil surfactant.
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At Bull’s Bridge Golf Club in
South Kent, Connecticut, we selected
to use Sand Guard liners for our Fazio
designed bunker renovation project.
We recently experienced an extreme 6.4
inches of rain overnight, and Sand Guard
performed as advertised.

Little to no maintenance was required
after the storm, night and day compared
to our existing bunkers.

We considered several liner options
during the project planning process, and
after this rain event, I'm sure glad that
we selected Sand Guard to help

protect the Club’s new investment

from the challenges of

severe weather.

Stephen Hicks
Golf Course Superintendent

Porous Pave is a great product
for cart paths and parking areas due to the permeability,
flexibility and durability of the product. Porous Pave rounded
out our renovated driving range and practice green withan
aesthetically pleasing pavement our members will enjoy

for years to come.

Craig Henderson
Spring Meadows Country Club Superintendent

Sand Guard
Bunker Liner

Your Long Term Bunker Solution




BATTERY-POWERED
EOQUIPMENT GUIDE
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Debating the future
of battery power

Superintendents share their
thoughts on the current state

of battery-powered equipment
oesyour course use battery—powered equipment?
Do you see a future where your entire stable of

equipment runs off battery power? Or, will
battery-powered tools remain on the sidelines,

behind gas-powered equipment?

We asked and these five agronomists answered, giving their
perspectives on the present and future of battery-powered equip-
ment on the golf course.

Eric McPherson, CGCS

Director of Green and Grounds

Omaha (Neb.) CC

“We would love to (use battery-powered equipment), but we have
an old electrical system in our shop and just don’t have the capac-
ity for that right now. If and when we're able to
get that corrected, I'll be interested in doing
demos of just about anything. I think we’d
mainly be interested in handheld tools such
as string trimmers and backpack blowers and
then some of the smaller autonomous mowers

for rough mowing. The idea of using the mow-

Eric McPherson

ers in more out-off-the-way rough areas and
the consistency they can produce just fascinates me.”

Jim Myers, CGCS

Golf Course Superintendent

Columbia Edgewater CC, Portland, Ore.

“We do use a bit of battery-operated tools, when applicable. We
use handheld blowers, chainsaws, hedge pruners, lights for light-
ing up bunkers during the LPGA event we host, a pole saw and
weed eaters.

The team uses all of them for different reasons, but one main
reason is we had a homeowner complaint about noise, so we did
adecibel study to understand noise decibels in distance from the
homeowner’s house. We now use a handheld blower in that area

28 // Golfdom May 2024

e

Handheld battery-powered tools give superintendents a lightweight
and quieter option for various jobs on their courses.

before 8 a.m., and our greensmower can switch to battery mode
to transport when it passes by the house before 8 a.m. or if we
need to complete a task in the area of the homes.

Also, we use mini battery-operated chainsaws to cut small
branches of trees because they'’re lightweight, much like our
hedge trimmer.

I will say that the industry and technology
aren’t totally there yet to go fully battery-oper-
ated. The battery-operated backpack blowers
are not strong enough to handle the process
of blowing cores or heavy sand during aerifi-
cation or heavy clippings after cutting thick

Jim Myers

rough after a televised event. Fallleaf cleanup
is a real challenge with battery-operated backpack blowers, but
I’'m sure time and technology will change at some point.”

Erin Stevens, CGCS, MG

Director of Agronomy

Coral Creek Club, Placida, Fla.

“I think (electric power) has its place everywhere. I use battery-

powered equipment around the clubhouse and pro shop areas,
Continued on page 30

Golfdom.com
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BATTERY-POWERED
EOQUIPMENT GUIDE

Continued from page 28

especially where we do not want to have a high impact of noise or
disturb the membership experience. But with
that said, I haven'’t fully gone battery pow-
ered. We're pretty remote. We have no noise
ordinances, and we get a lot more out of our
gas-powered equipment. I have blowers, hedge
trimmers and things of that nature that are

battery-powered and they are useful depend-
Erin Stevens . ) .
ing on the area. If there’s something that we

have to do midday, then it’s like, ‘OK, let’s opt for the battery.”

Bubba Wright

Director of Agronomy

Big Cedar Lodge, Ridgedale, Mo.

“For us, you have to have a common sense approach, so we're cer-
tainly going to dip our toes into battery power
as soon as we see that it’s efficient enough to
meet the expectations of our ownership group
and our guests. We do have some battery-
powered equipment, but until it performs in
an area that is equal to or better than gas-

powered equipment, we haven't quite dipped

Bubba Wright

our toes in it that much.”

Shaun Marcellus
Superintendent
Wanumetonomy G&CC, Middletown, R.1.
“I'mnotabeliever in it. I've done some research on just where they
get thelithium batteries and, [ understand trying to be green and
safe in the environment, but with where the lithium comes from
and how it’s mined, to me it doesn’t make any sense.

It’s almost like you're more polluting the environment, getting

Producers!&|Installersjof/Fumigated]
Georgia)Certified/Qua
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Larger battery-powered machines, such as mowers, have become
more commonplace on golf courses around the country of late.

that battery. Thaven’t seen any real data that says this is safer or
this and that because I want to know what happens when the

battery’s done.

For (superintendents) I know there are bat-
tery-powered triplexes and things like that,
which are fine if you're in a community where
you've got to be quiet, and you mow for three
hours, get the job done and off you go. But ev-
erything comes at a cost. At some point, you

- have to figure out how to dispose of these (bat-
Shaun Marcellus o i05), and I don't think anybody knows. They
want to say that were trying to be environmentally friendly, but

they don't have the answer for that yet."®

Battery-powered
success story?

Has your course successfully integrated
battery-powered equipment? If so, we
want to hear about it. Email Golfdom

Editor-in-Chief Seth Jones (sjones@
northcoastmedia.net) or Managing
Editor Rob DiFranco (rdifranco@
northcoastmedia.net) with your story
and you might be featured in an upcoming
issue of Golfdom.

Golfdom.com

PHOTO COURTESY OF: JACOBSEN



SJNANCOBS=N

ELITE CLUB

o e N -
o SRl |
S g~

g .
| .- 4

b

s M

PROVEN | POWERFUL | PROTECTIVE

el 2=y i

LITHIUM
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Golfdom

Summit

December 11-13, 2024

Reunion Resort - Orlando, FL

An exclusive invite-only,
all expenses paid experience. E

Apply Today! [=]

20 one-on-one scheduled meetings
with leading industry executives

» Presentations, peer panels and networking

» Exclusive event with your expenses covered
(airfare, lodging, golf, food and drinks)

GolfdomSummit.com

Interested in becoming a partner?
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216-526-5600
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RESEARCH FOR REAL SUPERINTENDENTS =

Hosted by Mike Kenna, Ph.D. | mpkenna@gmail.com

Super--.Science

// THE RIGHT STUFF

THE RIGHT WAY TO IRRIGATE FOR
HEALTHY AND PLAYABLE FAIRWAYS

By Mike Kenna

esearchers at the University of Minnesota are evaluating various measurement

methods and devices that can quantify the physiological and physical

responses of golf course fairways under dry-down conditions. It will determine
their practical applicability for superintendents in field settings.

The study also seeks to identify the optimal Plant Available Water Limit (PAWL)
values that enhance turf health and playability while efficiently managing water
usage on creeping bentgrass and Kentucky bluegrass fairways, specifically in cool,
humid climates. Additionally, it will explore how the choice of PAWL values impacts
the long-term vitality of these turfgrasses and provide insights into sustainable
management practices.

Researchers collected
a second year of data
from Kentucky bluegrass
‘Shamrock’ and creeping
bentgrass ‘Penncross’
maintained as individual
fairway plots. Before initi-
ation of treatments, plots
received 0.5 Ibs. of nitrogen
and potassium per 1000 sq.
ft. 24gNm?and 24 g
K,O m?) on April 26, 2023.

The study involved irrigation treatments based on five soil water threshold levels
of 15, 30, 45, 60 and 75 percent of the Volumetric Water Content (VWC). Researchers
applied these treatments in a randomized complete block design across three replica-
tions of each cultivar, starting with uniform irrigation of 1 inch (2.5 cm) on June 25,
2023, achieving near-field capacity rootzone conditions.

From June 26 to Sept. 30, 2023, they monitored VWC every 15 minutes using soil
moisture sensors, and manually irrigated plots with 0.25 inches (0.65 cm) of water
whenever soil moisture fell below their specific threshold (Figure 1).

As expected, plots irrigated at higher moisture thresholds required significantly more

water but maintained notably softer and more vibrant green condi-

UxA tions. Interestingly, a moisture threshold of 45 percent managed
FeIN to achieve similar levels of surface firmness and green canopy
iT#l;a;:;Oé;ctthgﬁsngded cover compared to the 60 and 75 percent treatments without a
Green Section. statistically significant reduction in water usage. Despite this, the

Creeping bentgrass and Kentucky bluegrass fairway turf
plots were maintained at different soil moisture thresh-

olds (15, 30, 45, 60 or 75 percent plant available water)
on Aug. 3 at the University of Minnesota, St. Paul, Minn.

Golfdom.com

FMC TO SPONSOR
NATIONAL GOLF DAY
DELEGATION DINNER

The American Golf Industry Coalition is
again hosting the annual National Golf Day
event in Washington, D.C., May 810, 2024.

As a GCSAA partner, FMC will sponsor
the invitation-only GCSAA Delegation Dinner
on May 9 from 6 - 8 p.m.

“We are very proud to sponsor this
GCSAA dinner during National Golf Day,”
said Dan Carrothers, FMC Global Specialty
Solutions director. “Our Give Back to Local
Chapters program has raised and donated
nearly $225,000, which gives back to
local GCSAA chapters to invest in member
education and to support local initiatives.”

National Golf Day program kicks off
with a Keynote Briefing Session and
Congressional Reception on Wednesday,
May 8, followed by the opportunity to meet
with members of Congress in more than
250 legjslative visits on, May 9.

The event concludes with the Community
Service Project (CSP) on May 10,
where attendees can undertake various
beautification projects on the National Mall.
New in 2024 is a satellite project held at
Langston Golf Course as part of the CSP

45 percent threshold resulted in a practical
water savings of 25 percent compared to the
75 percent threshold.

They also observed varying effects of
irrigation thresholds on canopy NDVI
(Normalized Difference Vegetation Index),
where it significantly declined at the 15
percent threshold, significantly increased
at the 45, 60 and 75 percent thresholds,
and remained unchanged at the 30 percent
threshold.

The interaction between time and
irrigation threshold on NDVI changes was
significant, indicating that the impact of
irrigation on turf health and appearance
varies over time and is influenced by the
specific water threshold applied. ®
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“As a result, the global perception was that
golf should/could only be played on links
land. That perception changed — albeit
slowly — once golf arrived in the U.S.”
KARL DANNEBERGER, PH.D., Science Editor

Back to the basics
of turf management

isiting golf courses in Scotland, one can’t help but wonder what

it was like to be a greenskeeper on those courses during golf’s

early days when golf was centered on Links Land. This land —
situated along the coastal areas or river estuaries — was characterized
as not being suitable for agricultural use. The soilis predominantly sand,
which is drought-prone and lacks nutrients.

Maybe this deep predominantly
sand soil wasn’t good for agriculture,
butitwas suitable for “wispy” grasses
to predominate. Golf balls of the day
— the feathery for example — could be
struck with a degree of consistencyon
the turf surface.

Golf courses designed and built in-
land from thelinks, even by just a few
miles failed miserably. The opposite of
links-type soils, these inland soils were
high in clay, poorly drained and rela-
tively rich in nutrients. During wet pe-
riods, the grassbecame thick and lush.

That, combined with poor soil
drainage, made golf practically impos-
sible to play with the equipment of the
day. For hundreds of years, golf was re-
stricted tolinks-type golf courses due
to their unique conditions.

Golf was a passenger on the rapid ex-
pansion of the British Empire especially
during the Victorian Era. The British
— primarily soldiers — tended tolay
out golf courses in these far-off parts
of the world on land thathad the char-
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acteristics of the links. As a result, the
global perception was that golf should/
could only be played onlinks land. That
perception changed — albeit slowly —
once golf arrived in the U.S.

COUNTING SHEEP

Aspart of my lectures on the manage-
ment of golf course turf, I try to inter-
twine the history of golf with how we
manage turf currently. [ try to start
rather basic looking for prindples of
how greenskeepers managed links turf
in the 1700s and 1800s.

Initially, it's a rather cursorylook
— you mow the turf and maybe throw
down some sand from the dunes as
topdressing. It seems pretty straight-
forward — and not very exdting.

Once the students stoplaughing, I
ask them to visualize and place them-
selves as members of a greens com-
mittee at that time. Seeing the world
through another person’s eyes is a pow-
erful teaching tool.

Mowing is a topic thatI'd expect to

come up for discussion at early greens
committee meetings. The mowers of
choice for alinks golf course during
these early times were sheep. Sitting in
aroom with the greenskeeper and golf
professional what questions would you
expect would be raised by the commit-
tee regarding their mowing units?

Iwould envision my greens commit-
tee asking questions like, “How many
sheep dowe need?”, “Do the sheep’s
teeth get dull?” “Can we sharpen their
teeth? And, if yes, how?” and “When do
we need to replace the sheep?”

I'm not a veterinarian, nor asheep
expert, butI've found out thatsheep
from 1 to 4 years of age have ahealthy
mouth with permanent incisors with
little wear or damage. After 4 years of
wear, it’s not uncommon for the sheep
to start breaking orlosing teeth. In our
hypothetical, grazing on sandy soils
would resultin a faster rate of wear.

Normally, sheep will graze a pasture
toa height of 2 to 3inches depending
on the grass species before they are
rotated off. Sheep can graze much
shorter than this height if allowed to,
but at lowheights dig up or tug out the
turfby its roots.

From the above, youmight realize
how similar the basic questions about
sheep grazing on turf apply — to some
degree —to current principles of mow-
ing. Understanding principles behind
the mowing basicslike the height of
cut, adaptability of turfgrass spedes,
impact of topdressing on cutting units
and mower maintenance gives you the
ability to adapt to change.

Whether it’s mowing or a different
golf course management practice, thor-
oughly knowing the principles behind
them allows you to explain, adjust and
adapt to future tech advancements. @

Karl Danneberger, Ph.D., Golfdom's science
editor and a professor at The Ohio State
University, can be reached at
danneberger.1@osu.edu.

Golfdom.com
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Super Science

Investigating irrigation requirements
for cool-season fairway species

By Jada Powlen, Ph.D., and Cale Bigelow, Ph.D.

n the cool-humid and arid regions
of the US., improved creeping
bentgrass cultivars are preferred for
golf course fairways due to their resil-
ience to low mowing and rapid recovery,
challenging the historical use of Kentucky
bluegrass and perennial ryegrass.

New Kentucky bluegrass and turf-
type tall fescue varieties now offer similar
low-mowing tolerance. Yet, creeping
bentgrass remains popular, with growing
interest in alternatives like fine fescues
and colonial bentgrass for improved
playability and disease resistance (4, 8,
13, 18 and 25).

Supplemental irrigation, essential for
maintaining fairway quality, especially
during dry spells, has seen a push towards
conservation through various strategies.
However, the overall irrigated fairway
area remains unchanged, underscoring

TABLE 1

Researchers at Purdue University evaluated the irrigation requirements of six cool-sea-
son turfgrass species and ten cultivars utilizing two distinct irrigation methods: 80 per-
cent evapotranspiration (ETo) replacement and a green cover threshold (GCT) strategy.

Overview of the species, cultivars, and seeding rates used to determine the
supplemental irrigation needs of various cool-season fairways species under
two deficit irrigation strategies in West Lafayette, IN

Species Cultivar Provider ss::’z%orzt;lb
Creeping bentgrass | L93 Jacklin Seed 2.0
Colonial bentgrass | Puritan Seed Research of Oregon 2.0
Kentucky bluegrass | Mallard ® Pennington 2.0
Kentucky bluegrass | Apollo H,0 ® Proseeds 2.0
Kentucky bluegrass | Touché ® Seed Research of Oregon 2.0
Fine fescue Seabreeze GT Seed Research of Oregon 5.0
Fine fescue CrChSH Blend © Seed Research of Oregon 5.0
Tall fescue Penn RK-4 Pennington 8.0
Tall fescue Falcon IV ProSeeds 8.0
Perennial ryegrass | Champion GQ blend | Seed Research of Oregon 6.0

“ Compact-type Kentucky bluegrass classification.
® Mid-Atantic-type Kentucky bluegrass classification.

¢Blend components: ‘Chantilly’ and ‘Ruddy’ stong creeping d (Festuca rubra L subsp. rubra), ‘Longfellow 3’ and ‘Windward’
Chewings fescue (Festuca rubra L subsp. commutata),'Quatm’ sheep fescue (Festuca ovina L), and ‘Eureka II' and ‘Spartan I’ hard

fescue (Festuca brevipila Tracey).

Golfdom.com

the need for more efficient irrigation
schedules and the adoption of drought-
resistant turf varieties (16 and 17).

The method for determining turf-
grass irrigation needs has advanced,
incorporating techniques like digital
image analysis to monitor green cover
under drought conditions (20 and 29),
soil moisture sensors and employing
strategies based on green cover
thresholds (GCT) (17) or evapotranspi-
ration rates, potentially offering signif-
icant savings (11, 19, 23, 27, 31 and 32).

Despite these advancements, data
to support the efficacy of GCT-based
irrigation are still limited. Weather
station calculations using methods like
the Penman-Monteith equation suggest
that maintaining turf quality is feasible
with up to 80 percent evapotranspi-
ration (ETo) replacement for cool-season

Continued on page 36
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Super Science

Continued from page 35

species, indicating an opportunity for
water savings without compromising
turf quality (2, 6,7, 9, 11, 14, 19, 22, 24,
26 and 33).

FIGURE 1

This evolution in irrigation strategy
reflects an ongoing effort to balance the
demands of golf course management
with environmental sustainability,
emphasizing the need for further
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Number of days after study initiation for creeping bentgrass (CBG), colonial
bentgrass (CLBG), Kentucky bluegrass (KBG), fine leaf fescue (FF), tall fescue (TF),
and perennial ryegrass (PRG) cultivars to reach the 55 percent green cover threshold
(GCT55) in 2017 and the 65 percent green cover threshold (GCT65) in 2018. Means
in the columns followed by the same letter are not significantly different according to
Fisher's protected least significant difference test (P < 0.05).
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research to optimize water use in
turfgrass management (3, 5, 10, 12, 21,
28,30and 34).

ESTABLISHMENT AND
EXPERIMENTAL PROCEDURES

A field study conducted at the William H.
Daniel Turfgrass Research and Diagnostic
Center in West Lafayette, Ind., focused on
evaluating the irrigation requirements of
six cool-season turfgrass species and ten
cultivars (Table 1) utilizing two distinct
irrigation methods: 80 percent ETo
replacement and a GCT strategy.

The goal was to discover more
water-efficient alternatives to widely-
used creeping bentgrass for cool-season
fairways, leveraging digital image
analysis for irrigation management and
examining the GCT approach’s efficacy
in preserving turf quality.

Initially, a 55 percent GCT was
employed in 2017 and adjusted to 65
percent in 2018 to maintain turf quality.
The GCT method demonstrates the
potential for significant water savings and
emphasizes the need for precise irrigation
in sustainable turfgrass management.

The turf was carefully maintained
ata 0.5-inch height, receiving mowing
three times a week and regular appli-
cations of slow-release fertilizers and
preventive fungicides to promote
healthy growth and disease protection.
Turf quality was evaluated bi-weekly on
a 1 to 9 scale, with scores of 6 or above
deemed acceptable for fairway turf.

To control moisture levels, the
study utilized a fixed roof rain-out
shelter, excluding natural rainfall and
slightly reducing photosynthetically
active radiation by about 11 percent,
thus ensuring uniform experimental
conditions. The shelter’s plastic cover
was replaced annually, allowing soil
rehydration during the off-season.

This investigation provided insights
into two irrigation strategies over two
60-day periods in consecutive years, with
weather data, including the 80 percent
ETo replacement level calculated using
the FAO Penman-Monteith equation (1).

Golfdom.com
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“The method

for determining
turfgrass irrigation
needs has advanced
incorporating
techniques like digital
image analysis to

monitor green cover
thresholds”

Digital imaging captured three
times weeKkly facilitated precise green
cover analysis to determine irrigation
applications that effectively maintain
turf health (36).

Adjustments made in 2018 to
the GCT and water volumes reflect
the adaptive approach to achieving
optimal turf health while conserving
water, showcasing the balance between
environmental sustainability and
maintaining fairway standards.

IRRIGATION APPLIED
AND VISUAL QUALITY
Over the 60-day study periods, total ETo
replacement was 10.78 inches in 2017 and
10.33 inches in 2018, with daily averages
of 0.18 and 0.17 inches, respectively.
In 2017, the time to reach a 55 percent
GCT (GCT55) varied among species,
with SeaBreeze GT fine fescue reaching
it quickest and Falcon IV turf-type tall
fescue taking the longest (Figure 1).

Increasing the GCT to 65 percent
(GCT65) in 2018 reduced the number of
days for all grasses to reach the threshold,
with the perennial ryegrass blend being
the fastest and the Penn RK-4 tall fescue
being the slowest. The adjustment to
a higher GCT in 2018 led to less time
reaching the threshold across species,
likely influenced by higher minimum
and maximum temperatures experi-
enced during the drought event’s initial
two weeks (Figure 1).

In 2017, plots receiving 80 percent

Golfdom.com
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Irrigation applied in 2017 using GCT55 and 2018 GCT65 threshold for creeping
bentgrass (CBG), colonial bentgrass (CLBG), Kentucky bluegrass (KBG), fineleaf fescue
(FF), tall fescue (TF), and perennial ryegrass (PRG) cultivars compared to 80 percent
evapotranspiration (ETo) replacement during Days 0-15, 16-30, 31-45, and 46-60,
and total irrigation applied during the 60-days limited irrigation event located in West
Lafayette, IN. Means in the columns followed by the same letter are not significantly
different according to Fisher's protected least significant difference test (P < 0.05).

ETo irrigation received 8.63 inches of
water, while those irrigated based on
a GCT55 used between 0.83 and 2.90
inches, depending on the grass species or
cultivar (Figure 2). Over 60 days, grasses
on the 80 percent ETo schedule required
66 to 90 percent more water than those
on the GCT55 strategy.

Touché Kentucky bluegrass and
Falcon IV tall fescue required the lowest
irrigation among GCT'55 plots, demon-
strating significant water savings with

targeted irrigation approaches.

In 2018, the shift to a 65 percent GCT
(GCT65) and an increase in supple-
mentalirrigation to 0.33 inches per event
led to higher total irrigation volumes
for all turfgrass species and cultivars
compared to the previous year’s GCT55
strategy, with amounts ranging from
2.97 to 7.48 inches for GCT65 treatments
versus 8.26 inches for the 80 percent ETo
replacement (Figure 2).

Continued on page 38
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Continued from page 37

Early in the evaluation period, differ-
ences in irrigation needs were observed,
with L-93 creeping bentgrassand several
fine fescues requiring more water.
In contrast, the two turf-type fescue
cultivarsand Touché Kentucky bluegrass
needed theleast irrigation. By employing
the GCT65 approach, L-93 creeping
bentgrass irrigation requirements
aligned dosely with the 80 percent ETo

TABLE 2

Visual turf quality ratings during 2017 for various cool-season fairway
grasses located in West Lafayette, IN, when irrigated based on 80 percent
evapotranspiration (ET) or a 55 percent green cover threshold (GCT,

replacement strategy, with Penn RK-4

water savings over the 60 days.
In 2017, species and cultivars

quality (26.0) throughout the study,
outperforming those irrigated with
the GCT55 approach (Table 2). Higher
turf quality was noted in Penn RK-4
tall fescue, Touché Kentucky bluegrass,

“)

Rating date
Schedule * Emm’ i Day0 Day18 Day36 Day48 Day60 Mean
Visual turf quality (1-0) ©
CBG L-93 68a 73a 7.7a 7.3ab 73a 74 a
CLBG Puritan 63a 72a 77a 78a 73a 7.2ab
KBG Mallard 73a 7.7a 7.0bc 7.2abc 69a 7.2ab
KBG Apollo H,0 72a 7.7a 7.0bc 6.9 bed 71a 7.1abc
o KBG Touché’ 70a 7.7a 7.5ab 7.4ab 75a 75a
FF Seabreeze GT 62a 73a 7.2abc | 6.7cd 70a 7.0abc
FF blend 58a 68a 6.7¢ 6.3d 6.7a 65¢
TF Penn RK-4 73a 7.7a 7.5ab 7.2abc 73a 74a
TF Falcon IV 72a 70a 7.5ab 6.9 bed 72a 7.2ab
PRG blend 63a 70a 68¢c 6.5d 6.7a 6.7 be
Pvalue NS* NS - = NS *
CBGL-93 65bc | 6.0cd 6.0a 53a 55a 5.8 cd
CLBG Puritan 63c 6.5 be 55a 54a 53a 5.8 cd
KBG Mallard 7.0abc | 6.5bc 5.7a 5.2a 5.8a | 6.0bcd
KBG Apollo H,0 7.3a 7.5a 6.4a 5.7a 5.8a 6.3 ab
KBG Touché 6.7abc | 6.7abc | 6.7a 5.8a 5.7a 6.3 ab
6Ty FF Seabreeze GT | 6.5bc | 6.0 cd 6.0a 5.5a 5.7a 5.8 cd
FF blend 5.5d 5.2d 57a 54a 50a 55d
TF Penn RK-4 73a 7.3ab 6.5a 6.2a 58a 6.3 ab
TF Falcon IV 7.2ab 7.3ab 68a 60a 62a 65a
PRG blend 6.5 be 62c 58a 55a 5.8a 6.1 abc
Pvalue B ne: NS NS NS %

Note. Means in the same column within irrigation schedules followed by the same letter a® not significantly different according
to Fisher's protected least significant difference test (P < .05).

* Irigation treatments were based on wmso percent ET from an on-site weather station or a GCT_, using digital image analysis
on a Monday-Wed nesday-Friday schedu
* Species evaluated include creeping bentgrass (CBG), hy bl
and perennial ryegrass (PRG).

© Visual faimay quality was rated on a 1-9 scale where 1 = brown, dead wrf, 9 = optimal uniformity, density, and green color;
and 6 = minimally acceptable value.

* Significant at the .05 probability level.

““Significant at the .01 probability level.

NS, nonsignificant.

(KBG), fine fescue (FF), turf-type tall fescue (TF),
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tall fescue showing the most significant

receiving 80 percent ETo replacement
consistently maintained acceptable turf

L-93 creeping bentgrass, and Puritan
colonial bentgrass under the 80 percent
ETo regimen, especially on days 36 and
48, compared to the fine fescue and
perennial ryegrass blends.

Turf-type fescue cultivars and
Kentucky bluegrass varieties initially
showed higher visual quality under the
GCTS55 irrigation. Still, by day 36, all
species under this regime fell to or below
a minimum acceptable quality, with tall
fescue cultivars, Apollo H20 and Touché
Kentucky bluegrass cultivars, eventually
exhibiting slightly higher mean quality
ratings.

In 2018, initial visual quality for turf
receiving 80 percent ETo replacement
varied, with the fine fescue blend and
Puritan colonial bentgrass starting at
ratings between 6.0 and 8.0, respectively,
and generally consistent quality observed
across Kentucky bluegrass and turf-type
fescue cultivars, as well as the perennial
ryegrass blend, over 60 days (Table 3).

By day 60, quality for Seabreeze
GT fine fescue improved under 80
percent ETo irrigation, whereas L-93
creeping bentgrass and Puritan colonial
bentgrass saw declines in quality, with
the highest mean quality scores awarded
to the Touché Kentucky bluegrass and
turf-type fescue cultivars.

In 2018, initial turf quality for grasses
under the GCT65 irrigation strategy
ranged between 6.0 and 8.0. Still, values
for L-93 creeping bentgrass, Puritan
colonial bentgrass, Seabreeze GT fine
fescue and the fine fescue blend dropped
below the acceptable threshold of 6.0
by day 20. Turf-type fescue cultivars,

 Research Takeaways

LTrrrerreres REREERS Y

* Imgating with a greencoverage-based
approach reduced irigation needs
compared to an 80 percent ETo
replacement approach.

* A Mid-Atlantic type Kentucky bluegrass
and tall fescue required the least
supplemental inigation.

* Turftype tal fescue maintained accept-
able quality with less irrgation than
creeping bentgrass.
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the perennial ryegrass blend, Mallard,
and Apollo H20 Kentucky bluegrass
maintained consistently acceptable
quality throughout the season, whereas
L-93 creeping bentgrass, Puritan
colonial bentgrass and fine fescues

Visual turf quality ratings during 2018 for various cool-season fairway
grasses in West Lafayette, IN, when irrigated based on 80 percent
evapotranspiration (ET)) or a 65 percent green cover threshold (GCT ;)

Rating date
experienced quality declines after Scheduls ® ﬁrgﬁllfl;r . Day18 Day36 Dayd8 Day60 Mean
reaching the GCT65.
Visual turf quality (1-0) ©
OVERALL IMPACT OF CBG L-93 7.0cd | 63cd | 6.2d 58f 57e | 62a
IRRIGATION STRATEGY KBG Mallard 7.0cd 6.8 bc 70¢ 7.0cd 70¢c 6.9b
Supplemental irrigation is essential for Ko Apolo MO [T &0 | T T2 | P12 o | ol T E2be | LD
malntammg the turfgrass health and 85% ET KBG Touché' 6.7 de 7.7a 7.7ab 7.7ab 7.7ab 7.5a
playability of golf course fairways, but FFSeabreeze GT | 63ef | 5.8d 6.2d 63ef | 6.7cd | 6.0d
traditional scheduling practices that FF blend 60f | 60d | 62d | 67de | 7.2bc | 63cd
ignore actual weather conditions and TF Penn RK-4 77ab | 73ab | 7.8a | 7.8a | 80a | 7.7a
evapotranspiration rates can lead to TF Falcon IV 73bc | 7.7a | 80a | 7.5ac | 8.0a 76a
water wastage and increased costs. PRG blend 7.0cd | 68bc | 70c | 7.2b-d | 7.2bc | 690
In response to Sustainability efforts Pvalue e o T Py e .

a";} potential ‘”a‘e:i“ser“m“m:éima“y CBG L-93 70bc | 55d-f | 5.7e | 57c | 53d-f | 58e

courses are adopting more efficient
‘go' g : pLIg WSl CLBG Puritan 80a 50 f 52f 50d 47f 55e
irrigation practicesand consideringalter-
Aikor cook:satach species sichisfe " KBG Mallard 6.7¢ 6.2a-c | 6.7ab 63ab | 6.0b-d | 6.4 bc
which require less water than traditional KBGApolloH,0 [ 6.7c | 63ab | 6.7ab | 63ab | 6.3a-c | 6.5a-c
choices like Creeping bentgrass’ thereby acr KBG Touché 70bc | 6.0b-d | 62cd 5.8 bc 5.0 ef 6.2 cd
significantly reducing overall water ® | FFSeabreeze GT | 7.0bc | 52ef | 58de | 5.7c [57b-e | 58de
consumption on fairways (35). FF blend 67¢c | 57ce | 5.7e 55bc | 55cf | 5.8de

Previous research indicated that TFPennRK4 | 73b | 67a | 65bc | 6.7a | 7.0a | 6.8a

cool-sezla;on t:lrf SPeC:'S could s‘l‘ilam TF Falcon IV 67c | 65ab | 7.0a | 65a | 65ab | 6.7ab
acceptable quality with irrigation below

P e gt ga B PRG blend 60d 6.0b-d | 63 bc 6.5a 6.2 a-d 62c
80 percent ETo (9 and 11). Yet, this study

A e § Pvalue _Ew LA EL R LR L] LRl LR

revealed variability among species and

Note. Means in the same column within irigation schedules followed by the same letter are not significantly different according
to Fisher's protecied least significant difference test (P < .05).
* Imigation treatments were based on either 80 percent ET, from an on-site weather station ora GCT,; using digital image analysis
on a Monday-Wednesday-Friday schedule.
® Spedies evaluated include creeping

cultivars at 80 percent ETo replacement,
with L-93 creeping bentgrass maintaining
acceptable quality in 2017 but not in 2018

(CBG), K ky bl (KBG), fine fescue (FF), turf-type tall fescue (TF),

due to higher initial ETo rates.

The findings suggest that irrigation
levels above 80 percent ETo may be
necessary during periods of increased
evapotranspiration to preserve turf
quality. This research highlights differ-
ences in drought-resilient species, such
as fine fescues and perennial ryegrass,
which exhibited about 12 percent lower
average quality than Touché Kentucky
bluegrass and turf-type fescue cultivars
under the same irrigation conditions.

A GCT irrigation approach resulted
in substantial water savings — up to
77.1 percent in 2017 and 35.5 percent
in 2018—compared to the traditional

Golfdom.com

and perennial ryegrass (PRG).

¢ Visual faiway quality was rated on a 1-9 scale where 1 = brown, dead turf; 9 = optimal uniformity, density, and green color;

and 6 = minimally acceptable valve.
““Significant atthe .001 probability level.

80 percent ETo method across all turf
species studied. Specifically, Penn RK-4
turf-type fescue utilized 64 percent less
water with the GCT65 strategy while
maintaining turf quality, highlighting
the efficiency of Mid-Atlantic type
Kentucky bluegrass cultivars, like
Touché, for lower mowing heights due
to its significantly reduced water needs.
Despite turf-type fescue’s advantages
in water conservation and maintaining
density without overseeding or significant

annual bluegrass encroachment over
two years in this study, concerns about
its long-term performance under close
mowing and disease susceptibility
remain considerations for fairway use.
The study suggests utilizing a GCT of
atleast 65 percent to guide the irrigation
needs of cool-season species on fairways,
potentially leveraging future advance-
ments in drone or camera technologies
for accurate measurement.
Continued on page 40
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Continued from page 39

While most species maintained
acceptable quality at this threshold, a
higher irrigation volume of 0.33 inches
per application is recommended, noting
that specific adjustments to the GCT
might be necessary for species like fine
fescues to account for their unique green
cover characteristics.

CONCLUSION

Based on this study, tall fescue and
Mid-Atlantic-type Kentucky bluegrass
appear to be alternatives for creeping
bentgrass that could have the potential
for fairway use in the cool-humid region
to reduce irrigation needs.

These grasses require substantially
less, 50 to 65 percent, supplemental
irrigation and generally maintain
higher visual quality than a tradi-
tionally maintained creeping bentgrass.
Additionally, a GCT55 and GCT65
irrigation approach reduced irrigation
needs by 77 and 35 percent, respec-
tively, compared to an 80 percent ETo
approach.

Further studies should evaluate
wear tolerance, divot recovery, traffic
tolerance, resistance to annual bluegrass
encroachment and other functional
characteristics before widespread
adoption is fully recommended.

In summary, this field study demon-
strates the ability to significantly reduce
cool-season fairway supplemental
irrigation by selecting species and
cultivars that remain green longer under
acute drought and limited irrigation. ®

Jada Powlen, Ph.D., and Cale Bigelow, Ph.D.,
Purdue University. Contact Powlen at jpowlen@
purdue.edu or Bigelow at chigelow@purdue.edu
for more information about this research.
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Off the Record //'NO LONGER A DIRTY WORD

“More importantly, the politics conceming
potable water use for golf course imgation
were a concem in many parts of the
country, and effluent water use was

mandatory in some areas.”

MIKE KENNA, PH.D., Research Editor

The history of reclaimed
water on golf courses

find it interesting that one form of non-potable water

has so many terms. For example, it’s been called effluent,

wastewater, recycled water or treated sewage water.

However, to make it more attractive to golf, words like

effluent, waste or sewage are rarely used anymore.

Now, recycled or reclaimed water
hasbecome a more popular term, but
it's slightly ambiguous. I use all three
names, espedally for a historical dis-
cussion on this water resource.

In 1978, four golf organizations
joined together to sponsor the first na-
tional symposium concerning the use
of effluent water for golf course irriga-
tion — the USGA, the American Soci-
ety of Golf Course Architects (ASGCA),
the National Golf Foundation (NGF)
and the GCSAA.

Although effluent water from sew-
age treatment plants and wastewater
from other sources were used for irri-
gation worldwide for some time, there
was not alot of information about this
widespread practice for golf courses.

To correct the defidiency, those
four organizations helped to launcha
Wastewater Conference in Chicago. A
conference proceeding was published
sharing the experiences of turfgrass
managers, engineers, agronomists,
equipment manufacturers and other
professions that have a role in the

Golfdom.com

planning, designing and operating of
wastewater irrigation systems.

The proceedings provided a conve-
nient source of practical answers to
questions about wastewater use for
irrigation and encouraged greater use
of thisresource asitbecame available.
They also served formany yearsas
an essential reference for golf course
architects, engineers, superintendents,
equipment manufacturers, municipal
water officials and othersinvolvedin ir-
rigating golf courses with wastewater.

CIRCLING BACK

Fifteenyearslater, in 1993, the USGA,
ASGCA, NGF, GCSAA and the Golf
Course Builders Association of Amer-
ica cooperated to sponsor another con-
ference to update information about
using effluent water on golf courses
during the intervening years.

Alothad changed —technicallyand
politically — since the first symposium
in1978. Irrigation technology im-
proved significantly, and we better un-
derstood the effects of wastewater on

golf course turfgrasses and soils. More
importantly, the politics concerning
potable water use for golf course irriga-
tion were a concern in many parts of
the country, and effluent water use was
mandatory in some areas.

During that time, it was clear that
there was a need to educate officials,
environmentalists and others about
the benefits and potential problems of
using effluent water on golf courses.

The USGA published the 1993
wastewater symposium in the Water-
water Reuse for Golf Course Irrigation.
The book had five chapters, authored
byleading researchers and practitio-
ners. The topics covered water quality,
conservation, regulations, rights, de-
livery, system design, monitoring con-
cerns, retrofitting a course for recycled
water and case studies.

The book included a comprehensive
list of courses thatused effluent water
for irrigation. The target audience
included golf course superintendents,
irrigation consultants and golf course
architects and builders.

RECLAIMED WATER TODAY

In 2022, the latest GCSAA Wastewater
Reuse for Golf Course Irrigation found
that wells still provide thelargest
source of water (531,274 acre-ft.)
followed by openlakes and ponds
(382,476 acre-ft,) Nationally, the use
of recycled water remained consistent
with the usage reported in 2005.

The largest recycled water consump-
tion occurred in the Southeast and
Southwest, accounting for 87 percent
of the projected recycled water on golf
courses. Facilities in the Southwest
applied nearly 13,000 more acre-ft. of
recyded water in 2020 thanin 2005.

My advice to you is, don't hesitate
to transition to this valuable resource
when it becomes available. @

Mike Kenna, Ph.D., retired director of research,
USGA Green Section. Contact him at
mpkenna@gmail.com.
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1] ES-80 sprayer

A zero-emission spraying solution for su-
perintendents the ES-80 from BROYHILL
has a runtime of five to six hours at 40
PSI with a charge time of six hours. The
ES units offer a more sustainable and
environmentally friendly option for golf
courses, according to the company. The
ES-80 sprayer features a roller pumping
system with a Hypro 4001 XL-R pump
that provides 9 gallons per minute at
100psi. It is powered by a 24v lithium-ion
intelligent battery with a 3kWh nominal
energy and an IP65 environmental pro-
tection rating. The ES-80 has an 80-gal-
lon tank capacity, with other models
available in 110 and 160 gallons.
Broyhill.com

42 // Golfdom May 2024

s |

// MUST-HAVE NEW PRODUCTS

2| DPB-5800T

The DPB-5800T from ECHO is the first
three-battery port backpack blower. This
blower is compatible with Echo’s 56v
battery platform and features outdoor
grade power, comfortable ergonomics
and quiet operation. Additional features
of the DPB-5800T backpack blower
include a brushless motor, LED Grip
Control Display that provides quick

and accurate indication of all three
batteries and a turbo button to boost
performance to 195 mph and 795 cfm.
Echo-USA.com

re Roots

Grow Mo

oy s Action
G e it
g i

You Twist They Multiply You Spray ﬁ

3| Az0 Root |

In collaboration with 3BarBio, HARRELL'S
launched of Azo Root, a product that tar-
gets plant health and root development.
Designed with Live-Microbe packaging,
Azo Root delivers of live, high-concen-
tration Azospirillum brasilense microbes
directly to plant roots, promoting better
growth, faster recovery and greater stress
resistance. Azo Root’s formula addresses
traditional challenges in microbial product
efficacy by maintaining the viability of

its beneficial bacteria from production
through to application. Azo Root is now
available exclusively through Harrell's and
can be integrated into existing soil man-
agement and spray programs.
Harrells.com

Golfdom.com




CHECK OUT
MORE NEW
EQUIPMENT
ONLINE

To stay up to

date on all the
latest products
and services, visit
golfdom.com/
category/
products

4 | M18 Fuel dual-battery
hackpack blower

The M18 Fuel dual-battery backpack
blower from MILWAUKEE TOOL delivers a
higher blowing force than up to 60cc gas.
The backpack blower reaches a full throt-
tle of 650 c¢fm and 155 mph in under one
second. The blower requires at least two
M18 RedLithium batteries for operation
and includes two additional battery termi-
nals to extend runtime. The battery setup
allows the operator to adjust the number
of batteries for either lighter weight in
quicker clean-ups or more runtime in ex-
tended clearing applications.
MilwaukeeTool.com

Golfdom.com
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5| Primo Maxx

Primo Maxx plant growth regulator from
SYNGENTA helps superintendents
produce denser, healthier turf with fewer
clippings. In conjunction with Primo’s
30th anniversary, Syngenta surveyed
superintendents who gave Primo Maxx
4.5 stars out of 5. The survey found the
top uses of Primo Maxx include reducing
clippings, improving turf color and
quality and saving on labor costs.
GreenCastOnline.com

6| ELITE lithium outfront

With the release of the ELITE lithium
outfront JACOBSEN added PACE Technol-
ogy — an equipment management and
geofencing system that is a screenless
web-based solution — to enhance the
efficiency and productivity. Superinten-
dents can access PACE from any device
and use real-time tracking and task
management to maximize the effective-
ness of their operation. The ELITE lithium
outfront joins the company’s Eclipse 2
ELIiTE walking greens mower, AR1 ELITE
articulated rotary mower and the Eclipse
360 ELITE and SLF1 ELITE models in

its battery-powered mowing solutions
portfolio.

Jacobsen.com
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1
Erin, drinks are on me... (O
what are you having? 4
I'll have a cold Miller Lite. = ¥

It was great seeing you at Augusta
National. How was your Masters
experience? Thelast time [ visited Au-
gusta was in the late’90s or early 2000s
... this was my first time seeing the
tournament. I enjoyed it. The elevation
changes there just blew me away. You
see it on TV, but you don’t realize it until
you're walking the property, and God
knows, I spent three days walking the
property and felt it.

Tell me about Coral Creek Club.
We're a very private, exclusive member-
ship here in Placida, Fla. I would consider
us one of the premier clubs in our area.
We’re a Tom Fazio-designed course, and
we just did a redesign with Tom Fazio

in 2020, too. It’s very reminiscent of old
South Florida. We don’t really have any
homes around us. We have a private air-
port next to us, then we're all surrounded
by preserves and creeks.

Tell me about your family. What do
you like to do for fun? I've got my
daughter, Juliana, she’s graduating high
school in a couple of weeks. She’s going to

BROUGHT TO YOU BY

allka
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go to the United Kingdom for a month,
then we're getting her into college. She
doesn’t know what she wants to do yet,
which I think is a smart move. My wife,
Kristin and [just got married last June.
We like to get on the boat and go fishing
or traveling over the weekend.

What is your favorite car you've
ever owned? Probably my first car: a
1976 Camaro. It had a 350 4-bolt main in
it. Thad it all restored, with an aftermar-
ket paint job: charcoal gray with a pearl
blue clear coat. It was nice. I sold it when I
went into the Navy.

What years were you in the Navy?
What did you learn in the Navy
that you’ve applied to being a
superintendent? 1990 to 1995.

N

I think it was the discipline and the
focus. Another big thing is a sense of ur-
gency. When you know stuff needs to get
done, it’s about having a sense of urgency
— in a good way — because you get all
your ducks in a row. You're very orga-
nized and you shift your speed to a sense
of urgency speed. It just comes naturally.

Do you have a favorite golf memory?
My father really instilled golf into me
and my brothers. He’s passed away, but I
remember sitting in the clubhouse with
him ... we were at Montgomery CC in
Maryland ... and watching when Jack
(Nicklaus) won his final green jacket in
1986. That was a pretty memorable mo-
ment with my father.

As interviewed by Seth Jones, April 26,2024.
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EROSION RESISTANT. DUSTLESS.
MAINTENANCE FREE. EASY TO INSTALL.

Proprietary Wax Coated Aggregate Pathway and Bunker Materials engineered
for golf course professionals to reduce labor and improve aesthetics.

LET US PROVE IT.

Mention this ad for a FREE trial of our Wax Polymer Pathway Mix.
kafkagranite.com/golf | 800-852-7415

Natural Stone. Groundbreaking Solutions.
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There’s only one TZone™ SE.

TZone™ SE delivers excellent control of ground ivy,
wild violet, and 75+ more tough broadleaf weeds.

G Pbi /cordon
corporation

Employee-Owned

Learn more at PBIGordonTurf.com/TZone

Always read and follow label diractions. TZone™ is a trademark of PBI-Gordon Corp. 4/22 06235



