
H O W E F F I C I E N T IS Y O U R S ? 
fc Are your satellites outdated and you can no longer 

get parts? 

l is your current 12-station limitation littering your 

golf course with too many satellites? 

fc How accurate is the station run time on your 

existing electro mechanical satellites? 

I Are your old satellites handcuffing you and 

the way you'd really like to water? 

I Are your satellites easily expandable when it 

comes time to add more rotors? 

Benefit Today! 
72 s ta t ion capab i l i t i es 
and up to 16 stat ions 

o p e r a t i n g s imul taneous ly 

Rmn^ Brno 

Experience. 
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Rain Bird satellites, offering 72-station capacity, are the lowest cost per station satellites in the industry! 

Let HYDROLoqic help you make them the most effective. 

CLASSIFIED ADS 
FOR SALE 

2001 EZ-GO 800 Workhorse $1900 
good condition 

2001 Terra Topper $3500 
excellent condition 

Contact: James Bade 
SCC1416 @hotmail.com 

Somerset C. C. 
(651)457-1161 

FOR SALE 
Triple gang ball picker. Used only a 

couple of years. 
Great shape. We don't have a Range 

any more so 
we don't need it. Selling for best offer! 

Contact: Travis Kiel 
Milaca Golf Club 
(320) 291-1689 

FOR SALE 
14 Toro Network 8000 complete satel-

lite boxes. 
These are the older style metal boxes. 

$750 each / OBO 
All for $5,000 

Contact: Keith Scott 
Oak Ridge Country Club 

(952) 938-6900 

FOR SALE 
(Fixable/Parting-Out) Best Offers: 

1992 & '96 Jac. Greens Kings 
1996 Ryan GA-30 

(Reliable) Best Offers: 
1998 Jac. SV Top Dresser/Dump (nice) 

1993 Toro Aerator (nice) 
1996 2300-D Reel Master 3WD (1,400 

hrs), 

1997 Jac. LF-128 Fairway (1,844 hrs) 
1997 Jac. 5111 Triple (2,926 hrs) 

Contact: Mike Cashill 
Oakdale Par 3 
612-805-7543 

FOR SALE 
Toro 3000-D Groundsmaster. 

Tractor in great shape, engine needs 
some work though. 

If you need parts, its a good buy! 
Asking price $2,500 
Contact: Bill Brooks 
Rose Lake Golf Club 

507-235-3981 

FOR SALE 
2005 Tru-Turf roller spiker, 132 hours, 

excellent shape. $8,500 
Contact: Darwin Lindsey 

Detroit Country Club 
(218) 847-8070 

FOR SALE 
1995 Toro 3100 Triplex, 2,600 hrs. 
One-year-old reel stock - $3,000 

or best offer. 
4-1999 Toro 1600's - $2,200 each 

or $8,500 for all four. 
1990 Olathe Core Pulverizer - $500 

1987 Scots Ice Machine - $500 
10 Par Aide Portable Ballwasher -

$40/each Stands 
6 Par Aide Mounting Pipes - $15/each 

6 Divotmate Containers - $100 
19 Tournament Flagsticks (8ft) 

- $200 for set 
Par Aide Protection Net (new) - $75 

1/4" and 3/4" tine holders for 

$100 for everything 
Toro aerators-tines also available 

4-1999 Toro 1600 greensmowers -
$2,500 each w/ new reels and bed-

knives-ready for the season 
- $10,000 for set 

Contact: Jeff Johnson or Ken Diethert 
The Minikahda Club 

612-926-4167 

FOR SALE 
Mid 80s Jacobsen Greens King IV. 

Spun ground and ready to mow. 
Perfect for mowing after topdressing. 

Asking $650 
Contact: Daniel Baert 

Pierz Golf Course 
(320) 630-5084 

FOR SALE 
2005 Toro flex 21 

200 hr„ light package 
$4,000 or best offer. 

Butch Brown 
Birch Bay Golf Course 

(218) 963-4488 or (218) 820-2158 
Toll-free: 1-800-450-4481 

FOR SALE 
1990 Toro Greensmaster 3000 
New bedknifes and sharpened. 

Ready to mow! 
$1,000 or best offer. 

Contact: Walt Braunig 
Thompson Oaks Golf Course 

651-457-5551 

FOR SALE 
2-1996 68" National Deluxe Mowers 
with Electric Start 7.5 hp Kawasaki 
Engines. Excellent condition and 

sharpened - $750/ea. 
or both for $1,300. 

Contact: Jeff Backstrom 
Cannon Golf Club 

(507) 263-0831 

FOR SALE 
2000 Terratopper T-750 spinner top 

dresser - $3,500 or best offer. 
Contact: Bruce Leivermann 

Montgomery Golf club 
(507) 364-7206 

WANTED 
Ball Washers, Bunker Rakes 

and Benches 
Contact: Jim or Don 

Castlewood Golf Course 
651-464-6233 

WANTED 
Set of Turfline vibratory rollers. 

Contact: Bob McKinney 
Mendakota C. C. 
(651)454-1441 

WANTED 
Manual Reel Grinder 

Contact: Dave Meuleners 
Timber Creek Golf Course 

952-201-1225 

www.mgcsa.org 

http://www.hydrologic.net
http://www.mgcsa.org


Insight 

One Superintendent's Perspective 
By Kyle Nygaard 

Eagle Lakes Golf Club, Naples, Florida 

I have been involved in the golf indus-
try since 1987. I began working at 
Minnewaska Golf Club in Glenwood, 
Minnesota throughout high school and 
college. After graduating from NDSU in 
1994 I moved to Naples, Florida in which 
I began working at Vineyards Country 
Club, then went on to work at Royal 
Wood Golf & Country Club and now am 
currently at Eagle Lakes Golf Club. 

Why and how did I enter 
the turf management industry: 

My sister worked at the Minnewaska 
GC Pro shop in Minnesota and I decided I 
wanted to do something with myself other 
than work on my father's dairy farm, so I 
thought that I would get a part-time job at 
the course. After a couple of months I 
decided I really liked it. The first two 
Summers all I did was tee service and 
push mow around all the trees; somehow 
I thought that was a pretty cool job. 

Who was my professional 
mentor and why? 

I have had two. I would first have to 
say Dennis Schoenfeldt from Minnewaska 
Golf Club due to the fact that he was the 
one who got me started. His love of 
agronomy and his hard work and dedica-
tion to the golf course is what really 
inspired me. He took the time to show me 
how to perform all the duties on the 
course and that is when I knew that this 
was something that I wanted to pursue as 
a life-long goal. Another mentor was Peter 
R. Metcalf, CGCS. After college and living 
in Naples on my own, he was really good 
to me. He reinforced to me how important 
work ethic, dedication, course condition-
ing and commitment were to having a 
successful golf course. 

High Point 

The biggest high in my career would 
have to be getting my first head superin-
tendent position at Royal Wood Golf and 
Country Club in 1999 and then of course 
becoming certified in 2005. 

Low Point 

The lowest point would have to be wit-
nessing club politics first hand when my 
contract was not renewed for 2007 after 
having worked at Royal Wood for nine 
years. 

Are your greatest challenges 
political, agronomic or managerial? 

My current position is definitely an 
agronomic challenge. We deal with some 
horrible water quality issues and our soils 
are a constant challenge as well. During 
construction at Eagle Lakes a lot of short 
cuts were made and now we are trying to 
rectify them. At Royal Wood, it was polit-
ical. Having 800 members was difficult 
because you are dealing with all types of 
personalities and you cannot win. 

What is the most difficult disease to man-
age on your course and how do you? 

Bermudagrass is pretty bullet proof if 
you have solid cultural practices and 
maintain a preventive fungicide program. 
However, in hurricane season with the 
heavy amounts of rainfall, days of cloudy 
weather and high tempertures and 
humidity, you have to be on a top of 
things. Mainly raise HOC, and spoon feed 
N and keep the K high. 

Is it hard to find good help 
in your area of the state? 

In Naples, 90% of our labor force is 
Hispanic. They have excellent work ethic; 
however, they will leave for a dime more 
per hour and love to take extended trips 
to Mexico, which can be frustrating at 
times. Also, they lack the knowledge of 
the game which makes training more 
important. 

Do you have a dog on your crew? 

No, gators would get them!!!! 

Where will our industry be in 10 years? 

Right now clubs are looking for ways 

to cut budgets and save money. I see clubs 
trying to cut one salary and look towards 
the superintendent to wear the GM hat, it 
is us or the head pro. I also can see mow-
ers being run by GPS or computers with-
out a operator, saving on labor. 

Technology will continue to press for-
ward and we need to embrace it rather 
than fight it. And members will continue 
to want it all. 

Where do I plan 
to be in 10 years? 

Working and raising my family in 
Minnesota. 

What is my perspective of our state 
association and what would you change? 

Having lived in Naples since 1994,1 
obviously have not been able to partici-
pate in all the functions that our associa-
tion puts forth. Once I get back to 
Minnesota I look forward to becoming 
more involved. I know that a lot of people 
make the effort to volunteer and these 
individuals should be applauded for their 
efforts. 

In the state of Florida, we have 12 local 
chapters and then our state association. I 
have always wondered if that would work 
in Minnesota, getting more involvement 
throughout the state, maybe that has been 
discussed? 

Name your foursome... 

Ben Crenshaw, Davis Love III and Phil 
Mickelson. I have always admired the 
way these three conduct themselves on 
and off the course. All three have great 
family values, excellent morals and ethics 
and are good role models. To listen to the 
stories that they can tell and gain some 
wisdom would be priceless. 

Extra Tidbit 

If anyone gets down to the Naples area 
please look me up! 



Your career is too important to rely on products that are "good 

enough." You need better. And BASF delivers. Our comprehensive 

portfolio of products offers control of hundreds of turf diseases, 

weeds and insects. Control you can trust. Better control. 

BetterSolutioris. 

In the last five years alone, BASF has invested more than $1.5 

billion in agricultural products research and development as well 

as several hundred million dollars in plant biotechnology. And it 

shows. Test after test proves we push our products to perform 

better. That's the commitment you can count on from the 

world's leading chemical company. 

BetterResults. 

BetterTurf: 
That's the bottom line, isn't it? And that's what you'll get with BASF. 

Better turf with maximum efficiency of labor and resources. Put us 

in your rotation and let us prove it. You'll be better off. 

Ernera| 

BASF 

n i t • - B A S F 
The Chemical Company 

Basagran, Curalan, Drive, Emerald, Insignia, Pendulum and Sahara are registered trademarks and AquaCap, Better Solutions. Better Results. Better Turf, and We Don't 
Make The Turf. We Make It Better, are trademarks of BASF. Amdro is a registered trademark of Central Garden and Pet Company. 
©2005 BASF Corporation. All rights reserved. APN 05-14-002-0105 

We Don't Make The Turf. 
We Make It Better.M 

For more information, please contact 
Dave Oberle at 651 -681 -8050. 



An Adventnre in Life 

A Sense of Achievement 
By RANDY WITT, CGCS 

Senior Superintendent, Hong Kong Golf Club 

ing the peacefulness and beauty of day-
break on the golf course. 

In sharp contrast to this were the high 
school and college students who were 
really just entering into the adventures 
and experiences that life holds for people. 
These young people exhibited restlessness 
and in many cases a real uncertainty of 
what they may have wanted in life and, 
more importantly, how to get there if they 
had any idea of what their goals and aspi-
rations were. For many, just getting to 
work on time and on the correct day was 
a major accomplishment. In many cases, 
one could observe the younger people 
quietly observing the older staff member 
and what the person could offer not just 
about the job, but more importantly, about 
life itself. I'm sure we can all think back to 
our younger days and recall the older peo-
ple we worked for and with who influ-
enced us in our lives. They may have pro-
vided us with the view and example of 
what we may have been looking for in 
and from life as we moved forward. In 
most cases, our lives were richer for these 
experiences. 

These distinctive and contrasting types 
of employees and people is not evident in 
the golf course industry or within the cul-
ture in Hong Kong and China. Through 
observation and talking to people, I 
believe the rigid, structured culture is at 
the root of the tremendous difference in 
this mentoring regard. To begin with, the 
Chinese really seldom seem to have 
thought about goals and what they want 
out of life. They have been taught and 
conditioned from birth that the govern-
ment makes the decisions that directly 
affect their lives. The people's main goal in 
life is to live, be obedient, survive and to 
provide for their families. People really 
have no time to think about goals and 
desires and experiencing all that life has to 
offer. People really have no idea or con-
cept of what all life has to offer. People's 
lot in life since birth is to know their place, 
be obedient, and exist. I have never 
observed the contentment factor that I 
wrote of earlier about the retired or semi-
retired staff members that many American 
golf courses have. Very little mentoring by 
the older people to the younger people is 

(Continued on Page 15) 

As people progress through the chal-
lenges and experiences that life itself pro-
vides, I believe an individual has a list of 
achievements or experiences they want to 
participate in or accomplish. In a way, I 
believe a person derives a sense of 
achievement and an increase in an inner 
self-esteem that creates a sense and feeling 
of satisfaction with whom they truly are. 
Just as the professional athlete no doubt 
feels a tremendous feeling of satisfaction 
and accomplishment with achievements in 
a particular sport, the everyday person 
should and hopefully attain this same 
type of feeling and inner self-esteem with 
their own personal victories and accom-
plishments, no matter what they are and 
on what scale. To this end, as I reflect back 
over the years of managing golf courses, 
some of the most pleasant and interesting 
staff members I have had the pleasure to 
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MTI DISTRIBUTING, INC. 
4830 AZELIA AVENUE N., #100 

BROOKLYN CENTER, MN 55429 
(763)592-5600 (800)362-3665 

work with have been the older, semi-
retired staff members that I always tried to 
incorporate as an important part of my 
maintenance staffs. These individuals 
seemed to have an aura of confidence, 
calmness, wisdom and peacefulness that I 
always had and have found refreshing 
and impressive. To a person, all seemed 
to have lived their lives with a purpose 
and had accomplishments and experi-
ences that they had probably dreamed 
about and planned throughout their long 
lives. They more or less had a checklist of 
life, and for the most part had pretty well 
completed the checklist. It never mattered 
the scope of the list or accomplishment, it 
was want they wanted to accomplish and 
provided that contentment and inner 
peace. That inner peace seemed to ooze 
out of their bodies and being to others 
around them. This peace and wisdom 

seemed to create an 
attraction to other 
people, as if drawn by 
a magnet. I'm sure 
that all of us who 
have or had these 
people on their staffs 
understand and have 
experienced this. The 
individual who had 
owned his own busi-
ness, traveled the 
world, was secure 
financially, but want-
ed to enjoy and relax 
in the outdoors; will-
ing to work for no 
pay just to be able to 
experience the early 
morning on the golf 
course. The retired 
truck driver who 
wanted to share daily 
experiences, a joke, a 
story, with his fellow 
employees at 5 a.m. 
over a cup of coffee 
and a cigarette before 
heading out to mow 
fairways. The retired 
accountant, who tired 
of numbers and com-
puters, stuck indoor 
everyday, appreciat-



Sense of Achievement-
(Continued from Page 14) 

evident in the Asian world. The single 
most important idea and aspiration in the 
mind of the Chinese is to get by and live. 
There is never a sense of contentment or 
inner peace — just an anxiety to work and 
live day to day. In most cases, this atti-
tude is seen by the youth as the way life is 
meant to be lived and tolerated. The 
desire to really get ahead in life or have a 
better life than your parents is basically 
not a part of a young person's mindset. 
The young people who do have goals and 
aspirations in life do very well in school 
and in many cases go to another foreign 
country such as the United States for an 
education. These individuals are in a very 
small minority. The majority of the youth 
appear to just continue on in the footsteps 
of the older population. High school and 
college students are not a part of my 
maintenance staff. Part-time work or sea-
sonal work is not part of the Chinese cul-
ture. People who need a full-time job and 
income to live on fill the jobs. The school-
age children spend their time studying, a 
full time job in itself. This lack of mentor-
ing from old to young really has created a 
culture, which is really not moving for-
ward for a majority of the population. 
The forward moving, thinking young peo-
ple are a small minority. It is amazing to 
see a society and culture that is and has 
been so controlled by the government and 
rulers throughout their history. People's 
lives are directed and basically ruled by 
the government. The overall result of this 
practice is that the power and will to think 
has been taken away from the population 
throughout history. Newspapers, maga-

zine publications, news reports, etc. are 
seldom viewed or thought about by the 
people. In conversations with some of my 
staff, they don't even realize or know that 
the United States has troops in Iraq, and 
they don't care. In essence, this somewhat 
explains the Chinese peoples' lack of com-
mon sense and the ability to think and 
solve a problem. The governing establish-
ment or particular government has always 
controlled the people's lives. My young, 
college-educated assistants have few 
thoughts or could care less about the 
events going on in the world. This culture 
is strictly based on the concept of living 
and getting by day to day. When I speak 
of the freedoms and the way of live in the 
United States, the people are astounded 
and in many cases do not understand or 
have a concept of how Americans really 
live. The United States and the American 
people and way of life are very mysteri-
ous to the Chinese people. I have spent 
many hours talking to many of my 
employees about America and Americans 
way of life and living. Owning one or 
more motor vehicles, driving to all desti-
nations, big homes with a yard, going to a 
neighborhood establishment for an alco-
holic beverage and dinner, attending 
sporting events, a 40-hour work week, free 
speech - these are all concepts they have 
no understanding of. A live Christmas tree 
- especially a tree taller than four feet is 
amazing to the people. The Chinese peo-
ple that do have Christmas trees have arti-
ficial trees - very ugly artificial - that usu-
ally are no taller than four feet. The rea-
son: homes and flats are so small that 
there is no room for a very large tree if at 
all. Compactness and making use of 
every square meter is a real Chinese art. It 
is truly amazing how the Chinese can cre-

Tim Yueng 
Assistant Superintendent 

ate a well-appointed kitchen out of an 
area the size of a small closet. 

After being out of America for a peri-
od of time, I have come to realize and 
appreciate the tremendous country and 
life style that we Americans have and do 
enjoy on a daily basis. It was truly a 
unique experience to return to Wisconsin 
in October for a vacation and compare my 
American life with the Chinese culture I 
had left. I found myself examining the 
two very different cultures and ways of 
life looking at the strengths and weakness-
es of both. The tremendously different 
ways of life of both worlds would have 
never been imaginable without experienc-
ing both. As I wrote in my first column 
from Hong Kong, a life goal was to man-
age a golf course in a foreign country. My 
ongoing experience has allowed me to 
find and feel that sense of satisfaction that 
I wrote of earlier. 

MGCSA Spring Mixer 
Set May 14 

at 
Deer Run Golf Club 

Victoria/ Minnesota 

HOST SUPERINTENDENT: BARRY PROVO 



The First Tee 
SILENT AUCTION 

Up For Bid is a... 
TORO GREENSMASTER® 3150 

T h e p 
First Tee 

NINE CORE VALUES 

HONESTY 

INTEGRITY 

SPORTSMANSHIP 

CONFIDENCE 

PERSERVERANCE 

RESPONSIBILITY 

JUDGEMENT 

COURTESY 

RESPECT 

For the 3rd Straight Year, MTI Distributing will be 
auctioning off a Toro Greensmaster 3150 donated by 

The Toro Company and MTI Distributing. 

All proceeds will be equally divided and donated to 
The First Tee Programs of Minnesota. 

Call MTI Distributing to enter your bid today! 
1-800-362-3665 

MTI Distributing, Inc. 
4830 Azelia Avenue N. 

Brooklyn Center, MN 55429 
800-362-3665 
763-592-5600 

MTI Distributing, Inc. 
4310 Main Avenue 
Fargo, ND 58103 

800-782-1031 
701-281-0775 



TORO® REELMASTER 
5010 SERIES 

DPA (Dual Precision Adjustment) cutting units 
28 hp, 35.5hp, or 44.2 hp Kubota® diesel engines 
Cross Trax™ all-wheel drive 
EdgeMax™ bedknife 

MTI Distributing, Inc. 
4310 Main Avenue 
Fargo, ND 58103 

800-782-1031 
701-281-0775 

100" (2.54 m) cutting swath 

MTI Distributing, Inc. 
4830 Azelia Avenue N. 

Brooklyn Center, MN 55429 
800-362-3665 
763-592-5600 

TORO Count on It. 



If Disease Hits, Then What? 
By AMY HOLM 

Plant Disease Diagnostician, University of Minnesota 

Thermal Cycler Machine 

collected using a golf course cup cutter, at 
least two plugs should be submitted. 
IMPORTANT: Samples need to be collect-
ed from the border between healthy and 
diseased turf, so that two-thirds of the 
sample is diseased and one-third is 
healthy. The soil and roots should be 
wrapped in aluminum foil and placed in a 
cardboard box along with packing materi-
al to hold the samples in place. Samples 
should not be stored or transported in 
plastic bags. If possible, include digital 
images along with physical samples. 
Pictures of the symptoms from a distance 
of 6 feet or more are often very useful for 
diagnosis of disease and insect problems. 
The sample, digital photos, and completed 
submission form should be sent by 
overnight mail. 

The appearance of disease symptoms 
on affected plants is an important source 
of diagnostic information but other specif-
ic details are needed in order to make an 
accurate diagnosis. For example, informa-
tion on disease patterns, affected grass 
species, disease injury (e.g. small circular 
spots, irregular concentrated patches, or 
large rings/circles) and environmental 
conditions must be provided to the diag-
nostician. Water drainage, soil conditions, 
terrain slope, age of the stand, traffic pat-
terns around affected area and proximity 
of competing trees may all be significant 
factors in turf disease development. 
Chemical applications and the method of 
application also may provide valuable 
diagnostic clues. 

The diagnostician must rely on visual 
symptoms, microscopic features and 

(Continued on Page 19) 

163 Yard Par 3 eighth hole at the Refuge Golf Club in Oak Grove, Minnesota. 

Hello, my name is Amy Holm. I am the 
plant disease diagnostician at the 
University of Minnesota's Plant Disease 
Clinic and identifying plant maladies is 
my passion. In 2001 I received my M.S. 
degree in Plant Pathology at North Dakota 
State University and then spent three 
years as a Research and Development 
Plant Pathologist at Syngenta Crop 
Protection prior to starting at the U of M 
in 2005. This article is intended to 1) help 
you understand what the U's Plant 
Disease Clinic can and what it can not do, 
2) describe the help that ANY plant dis-
ease diagnostician needs from YOU if you 
are going to send in a sample of diseased 
plant tissue, 3) describe what goes on at 
our or any other clinic when it receives 
YOUR sample of diseased plant tissue and 
4) provide current information about the 
services provided by some of the clinics 
that currently specialize in the diagnosis 
of diseases of turf grasses. 

The University of Minnesota's Clinic is a 
self-supporting function of the 
Department of Plant Pathology. The U's 
Plant Disease Clinic is the equivalent of a 
General Practitioner in that it can diag-
nose plant diseases caused by both living 
(biotic) as well as non-living (abiotic) 
stresses. It currently does not have suffi-
cient personnel to be able to specialize in 
the diagnosis of diseases of any particular 
type of plant. It is housed in Room 105 of 
Stakman Hall on the St. Paul Campus. The 
Clinic is open from 8 a.m. until 4:30 p.m., 
Tuesday through Friday. Diseased plant 
material may be sent to the Plant Disease 
Clinic, University of Minnesota, 495 
Borlaug Hall, 1991 Upper Buford Circle, 
St. Paul, MN 55108. 

Diseases of turfgrasses and other kinds 
of plants that are caused by a biotic agent 
cannot develop unless there is an interac-
tion between a susceptible plant species or 
cultivar, a virulent pathogen and an envi-

ronment within a 
favorable range for 
disease develop-
ment. Or more 
succinctly, the com-
ponents of The 
Plant Disease 
Triangle (causal 
agent, susceptible 
plant and suitable 
environment) have 
to be present for a 
disease to occur. 

So what do you 
do if a disease that 
you do not recog-
nize "strikes"? To 
facilitate rapid, 
accurate diagnoses, 
a diagnostician at 
ANY clinic needs 
to receive a proper-
ly prepared sample 
along with the 
requested informa-
tion on the submis-
sion form. An 
adequate sample is 
at least a 6" x 6" 
piece of turf, 
including the root 
system and soil. If 
the samples are 
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If Disease Hits-
(Continued from Page 18) 

laboratory assays (e.g. isolation method 
and polymerase chain reaction assays) to 
efficiently detect and identify turfgrass 
pathogens. For certain disease organisms 
such as smut, powdery mildew, anthrac-
nose and rust, fungal fruiting bodies may 
be visible without magnification or at low 
magnification. When a fungal organism is 
not macroscopically visible, it must be 
identified based on microscopic character-
istics of its spores, hyphae (basic structural 
unit of a fungus) and mycelium (the body 
of a fungus). For example, some root-
infecting fungi can be distinguished from 
other darkly-pigmented fungi (e.g. 
Bipolaris, Curvularia, Drechslera, 
Epicoccum, etc.) based on their hyphal 
characteristics. The root-infecting fungi 
may produce dark brown, runner 
ectotrophic (food "gathering") hyphae. 

Diagnosticians often incubate sympto-
matic (diseased) plant tissue in a moisture 
chamber for 24-48 hours at room tempera-
ture. Under such conditions, fungal 
organisms usually grow well (produce 
hyphae) and may reproduce (sporulate). 
This procedure is most useful when the 

plant's foliage has been directly infected. 
The spores and mycelium that form can 
then be mounted in water on a glass slide 
for microscopic examination. However, 
one problem inherent with this technique 
is that any fungus present on the infected 
tissue may grow in this environment, and 
this can make it difficult to determine 
which was the primary pathogen respon-
sible for causing the symptoms. Also, rec-
ognize that the process takes time (24 to 
48 hours under ideal conditions). 
Many root-rotting pathogens (living cause 
of plant disease) need to be cultured on 
an agar medium for positive identifica-
tion. For each sample, excess soil is 
removed from the root layer, and the 
roots and stolons are washed for at least 
several minutes under running tap water 
to remove all remaining soil. Roots and 
stolons are cut into 2 cm pieces and rinsed 
thoroughly again in tap water. The tissue 
pieces are surface disinfected in sodium 
hypochlorite and washed in sterile dis-
tilled water. Sectioned tissue is dried on 
sterile paper towels and placed on an agar 
medium which is composed of a gelatin-
like material on which microorganisms are 
grown. Five pieces of root that each con-
tains both diseased as well as healthy tis-
sue are aseptically placed in each Petri 

Stereo Microscope 

dish. Several dishes containing different 
kinds of media are typically used. The 
plates are incubated in a growth chamber 
maintained at 20 - 30° C. After a few days, 
the morphology of the dominant fungal 
colony is examined visually and micro-
scopically. The color and morphology of 
fungal colonies in culture are useful taxo-
nomic features. The culture plate isolation 

(Continued on Page 20) 

l = M d - l l G O L F C A R S 

Versatile 
\4hicles, Inc. 

Golf Cars, Utility & Industrial Vehicles 

SALES AND LEASES 

NEW • USED • REBUILT 

SERVICE & REPAIR 
• ALL MAKES 

PARTS, BATTERIES 
& ACCESSORIES 

RENTALS AVAILABLE 

www.versatilevehicles.com 
NEW 

ADDRESS 
l y \ / \ / x j 

Brainerd Savage 
2 1 8 - 8 2 4 - 3 5 3 3 9 5 2 - 8 9 4 - 1 1 2 3 

18188 Highway 371 North • Brainerd, MN 56401 5345 West 125th Street • Savage, MN 55378 

Hole Notes April 2007 19 

http://www.versatilevehicles.com


If Disease Hits-
(Continued from Page 18) 

technique is often utilized to identify 
pathogens of agricultural crops, trees and 
shrubs. But because a golf course superin-
tendent often needs an answer within 72 
hours, this method is not always practical 
for certain turfgrass diseases. Several turf 
grass pathogens, including some of the 
root-rotting fungi, are relatively slow-
growing in culture. 

The difficulties encountered when 
attempting to distinguish between differ-
ent turfgrass pathogens using the methods 
described above has created a need for 
improved detection methods. Recent 
advances in biotechnology have resulted 
in the development of molecular tech-
niques that may assist in the detection of 
turfgrass diseases. For instance, the poly-
merase chain reaction (PCR) has been 
used to detect and produce "patterns" 
(bands in agarose gel) that can be used to 
identify turf pathogens. PCR is a method 
that is used to amplify DNA for analysis. 
The PCR technique allows amplification 
(multiplication) of minute amounts of 
pathogen DNA in the sample by using 

DNA primers (short pieces of DNA) spe-
cific to the particular pathogen. PCR 
assays allow diagnosticians to process 
samples in three to four hours. In addi-
tion, this technique is very sensitive, 
enabling diagnosticians to detect a 
pathogen within plant tissue in the early 
stages of infection. Continued research on 
molecular techniques could result in 
improved, reliable and rapid diagnostic 
tests with practical applications in turf-
grass pathology. 

I hope this article helps you gain a 
more comprehensive understanding of the 
methods used to detect and identify turf-
grass pathogens. The U's Plant Disease 
Clinic is not able to meet the current 
demand for rapid turn-around of turfgrass 
samples with our current staffing. If you 
experience a significant disease-related 
problem, feel free to contact our clinic and 
we can help direct your efforts to the best 
of our ability. We may be reached at (612) 
625-1275 or at holmxl57@umn.edu. 

(Editor's Note: The following is contact 
information for laboratories that specialize in 
turfgrass diagnostics: 

Plant Diagnostic Laboratory 
Rutgers NJAES 

Ralph Geiger Turfgrass Education Center 

20 Indyk-Engel Way 
North Brunswick, N] 08902 

www. rcre. ru tgers.edu/plantdiagnosticlab/ 
Phone: (732) 932-9140 

E-mail: clinic@rcre.rutgers.edu 
Fee: $95/sample for out-of-state samples 

NC State Turfgrass Diagnostics Lab 
Campus Box 7211 
1227 Gardner Hall 
100 Derieux Place 

Raleigh, NC 27695-721 
www.ces.ncsu.edu/pdic 
Phone: (919) 513-3878 

E-mail: lee_butler@ncsu.edu 
Fee: $100/sample for out-of-state sample 

*Contact Lee Butler to inquire about packages 

Texas Plant Disease Diagnostic Laboratory 
1500 Research Parkway, Suite A130 

Texas A&M University Research Park 
College Station, TX 77845 

http://plan tpa thology. tamu.edu 
Phone: (979) 845-8032 

Fee: $30/sample for out-of-state samples 

Turfgrass Diagnostic Lab 
University of Wisconsin-Madison 

O. J. Noer Research Facility 
2502 Hwy M 

Verona, WI53593-9537 
www.plantpath.wisc.edu/tdl 

Phone: (608) 845-2535 
E-mail: plk@plantpath.wisc.edu 

Fee: $100/sample for out-of-state sample 
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