
When Leaves Turn Into Litter 
By THOMAS A. NIKOLAI, 

Michigan State University 

Autumn. It's a word that conjures up vivid images of 
brilliant colored hillsides and city streets due to the matur-
ing of deciduous tree growth. However, the brilliance 
quickly declines, giving autumn the appropriate nickname 
of "fall." 

There was a time in most of our lives when the leaf litter 
produced from this annual event was more a joy than a 
problem. As young children, many of us volunteered to 
rake the leaves to our suburban curbsides where the annu-
al event of leaf burning took place. The passage of the Clean 
Air Act in 1970 ended this form of disposal in my home-
town, but it continued in smaller towns and grounds man-
agers were able to burn leaves for several more decades, in 
some instances only with a permit from the local fire chief. 

With the burn-ban in effect, many turned to landfills as a 
source of disposal. I suspect volunteer leaf raking declined 
dramatically when the end result was to put the leaves into 
a garbage bag. Others, such as the community of Scarsdale, 

N.Y., initiated municipal collection of leaf litter that was 
turned into compost for residents and sold to nurseries for 
a profit. However, when the Federal Solid Waste 
Management Act became effective in 1995, the disposal of 
yard waste in landfills was eliminated and the Clean Air Act 
simultaneously became more stringent regarding burning 
of tree leaves. As for collection and mulching, what was 
once a profitable enterprise for Scarsdale is now estimated 
to cost the taxpayers there approximately $600,000 annual-
ly for collection and disposal of autumn leaves. 

A newer alternative for the disposal of leaf litter includes 
the direct application of leaf litter from municipal shade 
trees to agricultural land. New Jersey adopted this practice 
in 1988 after legislation banned leaves from landfills in that 
state in 1987. New Jersey regulations mandate that the 
application rate must not be greater than a layer six inches 
deep. According to farmer surveys, the most significant 
advantages of this practice included increased soil organic 
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matter, helping the community dispose of leaves, improved 
soil moisture holding, soil tilth, structure and fertility. 
Disadvantages were trash (plastic, bottles, engine parts and, 
in one case, a bowling ball) in the leaves and logistical prob-
lems such as weather and spreading-equipment malfunc-
tion. In 1998,10 years after the inception of this practice, 8.4 
percent of the leaves collected annually in New Jersey were 
disposed of in this fashion. Cleary, there is a need for other 
alternatives. 

Turfgrass Deciduous Leaf-Litter Experiments 

Beginning in 1990, three studies have been conducted at 
Michigan State University's Hancock Turfgrass Research 
Center to examine the feasibility of mulching tree leaves 
into existing turfgrass canopies. The first study examined 
different deciduous leaf rates (50 and 100 pounds of dry 
leaves per 1,000 sq. ft.) and the timing of nitrogen fertility 
applications. The objectives were to determine if there were 
any negative effects of mulching tree leaves into the existing 
canopy with a lawn mower and if the nitrogen fertility 
would enhance leaf-litter decomposition. The study ended 
in 1996, concluding that there were no negative effects of 

mulching the leaves into the turf at the rates applied and 
that the nitrogen treatments did not aid in the degradation 
of the leaf litter. 

The second study was initiated in October 1991 to exam-
ine the effects of mulching different leaf types (oak and 
maple) at the rate of 100 pounds of dry leaves per 1,000 sq. 
ft. into Midnight Kentucky bluegrass turf using a rotary 
push mower. The study was concluded in the fall of 1998. 
Objectives were to determine if different leaf types would 
have an effect on soil pH or turfgrass quality. Turfgrass 
quality increased on plots that had maple leave treatments 
due to the fact that less broadleaf weed growth was 
observed in those plots. No differences were observed 
regarding soil pH for the duration of the field experiment. 
Soil cores taken in the fall of 1998 concluded that there was 
an increase in the amount of organic matter in plots that had 
oak and maple leaves mulched into them compared to the 
check plot. Tissue analyses of clippings collected in October 
of 1998 also revealed that grass plants grown in plots hav-
ing leaves mulched into them also had greater percentages 
of carbon and nitrogen. However, the carbon nitrogen 
(C/N) ratio was not affected. 

These studies led to the conclusion that there were more 
benefits than negatives for turf managers and homeowners 
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who mulch tree leaves into existing sites. The question then 
became, "Could there be an expanded roll for turf grass in 
the leaf-litter collection process?" As previously cited, 
decreasing landfill space led many states to dispose of leaf 
litter in farm fields. Truckloads of leaves were taken to 
farms and tilled into the soil. However, it was found that 
this activity had the potential to increase the C/N ratio 
above 30/1, which immobilizes the nitrogen (makes it 
unavailable to the plant). It was also determined that, while 
within EPA standards, some loading of heavy metals was 
taking place due to the collection process of leaf litter. On 
several occasions, leaf samples that were analyzed revealed 
high concentrations of lead as a result of urban soil that con-
tained high levels of the heavy metal. To minimize this, it is 
suggested that municipalities strive to eliminate picking up 
urban soil during the collection process to cut down on the 
lead contamination of the leaf-litter. However, since many 
municipalities direct homeowners to rake the leaves to the 
curbside, where they are picked — up with a vacuum, it 
stands to reason that debris and petroleum products that 
rest in the gutter are also sucked-up with the leaves. 

With these facts in mind, the third leaf-mulching study 
was initiated in October of 1995. The objective was to deter-
mine if low-maintenance turfgrass sites could take heavy 
loads of deciduous leaves and maintain their usefulness. 
The study consisted of mulching a mix of deciduous leaves 
into an existing sunny mixed-turf area (Kentucky bluegrass, 
perennial rye, and fine fescue). Excessive leaf rates of 150, 
300 and 450 pounds per 1,000 sq. ft. (approximately 6-, 12-
and 18-inch layers) were mulched in with the aid of a 
mulching mower. Two mower deck heights (1.5 and 3 inch-
es) were included in the study to determine if deck height 
had a significant impact on the degradation of the leaf litter. 
The area was mowed at 2.5 inches for the remainder of the 
year. Furthermore, because the plots represented low-input 
turfgrass areas, they never received fertilization for the 
three years in which the experiment ran. 

Mulching at such excessive rates resulted in visible leaf 
liter still being present in the spring. As anticipated, as the 
rate of leaves mulched increased, the percentage of visible 
leaf litter increased. However, at the higher mower-deck 
leaf-mulching height of 3 inches, there was reduced visibil-
ity of leaf litter the following spring. This is most apparent 
at the dry leaf rate of 300 pounds per 1,000 sq. ft. It is note-
worthy that all visible leaf litter soon dissipated as the grass 
growth increased in the spring, and these plots also tended 
to green-up quicker. 

Because the plots represented turfgrass areas of low 
input, it follows that the areas receiving leaf litter for 
mulching would be home lawns, municipal parks, low-
maintenance ball fields and golf course roughs. This means 
that the areas would potentially be utilized for numerous 
outdoor activities that would result in persons coming into 

contact with the turf. With that in mind, plots were tested 
for surface hardness in 1998. Results indicated that all three 
rates of leaf mulching provided a softer surface the follow-
ing summer providing a cushion that would be more for-
giving for persons engaging in physical activity in the area. 

As previously mentioned, the C/N ratio was a potential 
problem when applying leaf litter to agricultural fields. 
Samples were obtained from the turfgrass plots to analyze 
the C/N ratio in September of 1999. No differences were 
anticipated regarding the C/N ratio because no apparent 
color differences were recorded on the plots, which would 
indicate that the plots required nitrogen fertilization in com-
parison with the check plots. Results of the sampling indi-
cated that, as the amount of leaf-litter increased, the per-
centage of carbon and nitrogen increased in the soil thatch 
layer. However, the increases were such that the C/N ratio 
did not significantly increase and was maintained well 
below the 30/1 ratio. 

Technological Void? 

Ron Foote, golf course superintendent at Forest Akers 
Golf Course in East Lansing, Mich., has been mulching 
deciduous leaf litter into his golf course turf since 1961. 
However, he has a technological advantage that most 
superintendents and ground managers do not have. Ron 
owns two "Good Roads Leaf Mulchers." These machines 
look like a vacuum. "The leaves go through a series of flat 
fans and are blown through a series of knifes (like rotary 
mower blades) that are welded onto a bushing/7 he says. 
"The leaves blow right through and they come out pulver-
ized. After you've gone over a pile, you look back and you 
can't even tell where the leaves were." 

With the aid of these machines, Foote mulches his leaves 
into his fairway turf. Unfortunately, this type of machine 
disappeared from the market sometime around 1960, when 
most of us were burning leaves. Most other golf course 
superintendents use blowers to get the leaves off the fair-
ways or out from under trees (where turfgrass does not 
grow as dense) prior to mulching by using out-front and 
pull-type rotary mowers. 

Mulching is Fine, For Now 

While the practice of disposing of deciduous leaf-litter to 
agricultural land has merit, it is not feasible to dispose of all 
leaves in this manner. Rotary mowers cut leaves into small 
pieces, allowing them to fall into and beneath the turfgrass 
canopy instead of resting upon it. This process results in 
increased surface area, which in turn makes it easier for 
insects and microbes to consume. 

Undoubtedly, the use of blowers for placement and 
rotary mowers for mulchers is adequate. Research clearly 
indicates that the practice of mulching leaf litter into exist-
ing turfgrass canopies provides benefits for the soil and the 

(Continued on Page 16) 



Fire Destroys Chaska Town Course 
Maintenance Building 

By MARK MOERS 
Superintendent, Chaska Town Course 

On Wednesday, July 10th at 5:15 p.m., fire 
destroyed three quarters of our maintenance 
building along with all the maintenance 
equipment inside the building, causing an 
estimated 1.3 million dollars in damage, the 
one exception was a fairway mower that 
was off site being repaired. When the fire 
department arrived at 5:19 p.m., they found 
a large amount of smoke. While sizing up 
the fire, they discovered one third of the roof 
had already collapsed, there was also a con-
cern that the fire had involvedrour chemical 
storage building sixty feet away, however, it 
was determined there was no fire in the 
building and damage was caused from radi-
ant heat from the maintenanc building fire 
(see photo on Page 16). the fired did not 
spread into our offices and employee areas 
due to the 1-hour firewall that was between 
the offices and shop area, although there 
was some water and smoke damage. 
Therefore, all our records, irrigation com-
puter, and personal belongings were spared. 

The only cause of the fire that could not be ruled out was 
a malfunction inside the engine compartment of a 1989 
Chevy S-10 pickup, which was the last thing to be parked in 

BURIED EQUIPMENT AFTER THE FIRE 

EQUIPMENT STORAGE BUILDING 

the equipment storage area that day. According the fire 
investigator's report, when the Chevy S-10 started to burn, 
the fire approached the garage door opener that was locat-
ed almost directly over the pickup and shorted out the 

garage door opener. Once that 
happened the garage door 
opened, thus fueling more oxy-
gen into the fire and accelerating 
the burning. When the engine 
compartment was fully involved 
it radiated heat to the other 
pieces of equipment and they 
eventually ignited. One issue 
that contributed to the extensive 
damage was the failure of the 
roll down fire door between the 
shop area and the equipment 
parking area. In examining the 
fire door, it was found that the 
fusible links had not been placed 
on both sides of the firewall. 
Because the fusible links were 
on the shop side of the wall 

(Continued on Page 16) 



Chaska Town Course Fire-
(Continued from Page 15) 
where the door was mounted, the fire dam-
aged the door prior to releasing the fusible 
links. 

Early the next morning, a meeting took 
place between the city administrator, the city's 
insurance coordinator, the city engineer and 
myself. At this time we received confirmation 
from the city's insurance provider that every-
thing damaged or destroyed was covered at 
replacement cost. We also decided we needed 
a temporary office because the offices could 
not be occupied, due to the smoke and water 
damage. Some sort of covered enclosure for 
equipment storage, and some type of building 
to perform routine equipment maintenance. 
We rented a construction trailer to house our 
offices and employee break room, a 40' by 60' 
tent structure for equipment storage and we 
also were given the go ahead by the insurance 
company to construct a 24' by 28' garage for 
repair work. Because the tent company couldn't come for 
more than a week, the Chaska Public Works Dept. installed 
a chain link fence compound in our parking lot to secure the 
equipment. The next step was finding equipment to use 
until new equipment could be purchased. With help from 
Hazeltine, Chaska's Park Dept., the Chaska Par 30, MTI 
Distributing, Inc., Minnesota Golf Cars and offers from 
many area golf courses and distributors we were able to 
obtain enough equipment to get us through the next couple 

With the patience and determination 
of the seasonal grounds staff and the 

passion and dedication of Steve 
Dellwo, Jim Holdenr Dave Keif and 

Bill Teich, we met and exceeded 
that goal to them I say 

"it is an honor and pleasure to 
work with you." 

of days. 
At the July council meeting, the council declared teh fire 

an emergency situation which gives the City the option of 
not bidding the instruction out. This will speed up the 
building process with the exception of being done rebuild-
ing by mid-October. The building will be the same as the 
original one, only the rebuilt one will have fire protection 
installed. There was some debate on the office portion of the 
building, such s should it come down and start over or 

THE CHEMICAL BUILDING AT THE CHASKA TOWN COURSE was spared 
of any interior damage but the radiant heat from the maintenance building fire 
caused some exterior damage. 

restore it. The insurance company decided that it should be 
restored, so that is what is taking place now. Demolition of 
the burned out building started on July 22nd and was com-
pleted July 31st. The equipment repair garage was started 
July 15th and finished August 1st. We were in the tempo-
rary office trailer on July 16th, and as of August 10th, we 
had 95% of our new equipment on site. 

Our goal after the fire was not to let the fire affect the con-
dition of the golf course. With the patience and determina-
tion of the seasonal grounds staff and the passion and ded-
ication of Steve Dellwo, Jim Holden, Dave Reif and Bill 
Teich we met and exceeded that goal, to them I say "it is an 
honor and pleasure to work with you/' I also would like to 
say thanks to everyone that called and offered the use of 
equipment or your services - it is greatly appreciated. 

Leaves-
(Continued from Page 14) 

turfgrass plant. Also, turfgrass can take up to three times 
the legal load limit that agricultural fields can have applied. 
However, it is apparent that technology could improve (or 
devolve, in this case) to give the turfgrass manager a spe-
cialized machine for this annual chore. 

It is also time that municipalities (and possibly home-
owners) follow the lead of golf course superintendents and 
ground managers by mulching leaf litter into existing turf-
grass sites with rotary-mowers. With a little education, lit-
erally millions of dollars could be saved annually in the 
United States. 

(Editor's Note: Thomas A. Nikolai is the turfgrass academic 
specialist at Michigan State University in East Lansing, 
Michigan. This article was reprinted with permission from the 
October 1, 2001 issue of Grounds Maintenance magazine.) 



Tap the Power of Your Chapter 
By CAROL HAYES 

There's a strong image in American culture of the indi-
vidual struggling on his own, achieving the pinnacle of suc-
cess through solitary effort. However, buying into this 
rugged ideal can lead to unnecessary frustration and even 
failure in golf course management. 

Golf course management is a complex endeavor, requir-
ing expertise in agronomic science, environmental science, 
pest management, personnel management, business man-
agement, regulatory compliance, organization, communica-
tion, etc. There may be a few superhumans out there who 
genuinely excel at each and every skill and have time to 
read up on every new advancement, but most mere mortals 
are glad that they can pick up a phone, zip off an e-mail or 
just stop by to visit another superintendent and swap ideas. 

Benefits, Of Course 

Most agree that learning from others' failures and suc-
cesses is beneficial. Repeating the same mistakes that others 
have made only means wasted time and money and dimin-
ished employer and crew confidence. A misdiagnosis of 
that mysterious patch disease on green No. 8 should only 
happen once. When it comes to major renovations, reading 
up on research of similar undertakings and talking to peo-
ple with experience can aid immensely in the decision-mak-
ing process. 

Paul Brandenburg, golf course superintendent at Furman 
University Golf Course in Greenville, S.C., and a member of 
the Carolinas GCSA, relied heavily on his chapter contacts 
when he found himself rebuilding all the course's bunkers 
and fairways during his first year as a head superintendent. 
"I was glad I didn't have to make those kinds of decisions 
by myself," Brandenburg says. "I knew superintendents 
with 40 years of experience, so I asked their advice. Why 
would I rely just on my own paltry experience when I had 
access to so much more?" 

"Networking is where I have learned a lot about operat-
ing facilities," says David S. Downing II, CGCS, director of 
golf course operations at Barefoot Resort and Golf in North 
Myrtle Beach, S.C., GCSAA director, and past president of 
the Carolinas GCSA. "Superintendents do not gather with-
out discussing work - what is working, why it works, how 
we implement it. It doesn't mean I agree with everything I 
hear, but I learn from it... I have learned more from net-
working than from most formal talks I have attended." 

William D. Todd, superintendent at Ocotillo Golf Course 
in Chandler, Ariz., and Cactus and Pine GCSA board mem-
ber, finds that he can share a wealth of golf course manage-
ment experience with younger superintendents, while they 
teach him tips for getting up to speed with his course's new 
computer system. 

"I was on the board in the mid- '80s, but then I had grass 
problems at the course and the owners wanted me there. 
You know, the job had to come first," Todd says. "I got out 
of the loop and missed the explosion of golf courses in the 
valley. When I started coming back to chapter meetings, 
there were so many new faces and young superintendents 
with great educations. I saw them and I thought, 'These 
guys are good!' The networking is really important to me. 
I'm 54, and I need the networking to stay current." 

Todd also noted a much greater emphasis on networking 
in the Cactus and Pine GCSA than when he first got 
involved in the chapter. "I came from Cincinnati, and if 
there was a new superintendent in town, everybody would 
stop by to visit during his first week. When I moved to the 
Southwest in 1981, nobody came to see me. Now, the net-
working is very good, and the chapter has really grown." 

Good For Everybody 

Downing believes that superintendents' chapter net-
working has strictly a positive impact on the profession's 
image within the golf industry However, he admits that 
some employers fail to grasp the benefits of superintend-
ents making time for interaction with their peers. These 
employers may need some information and coaching from 
you to grasp the value of your participation in your local 
association. 

Todd participated in a special Cactus and Pine GCSA 
conference, working on potential solutions to the problem 
of Bryozo/protozoa in effluent water causing clogs in irri-
gation heads. With not only the course's 135 acres, but the 
entire 2,000 acres relying on effluent water, Todd's employ-
ers will surely benefit when a solution is found. "We aren't 
there yet," Todd says, "but the conference was a great shar-
ing of ideas, and now there are lots of people working on 
the issue." 

Image Enhancement 

The Metropolitan GCSA's chapter relations committee 
work is but one example of a program that benefits golf 
courses, individual superintendents, the chapter member-
ship and the overall image of golf course superintendents. 

"When a course is looking for a new superintendent, we 
go in and sit down, free of charge, with the club," explains 
John J. O'Keefe, CGCS, director of golf course management 
at Preakness Hills Country Club in Wayne, N.J., and a mem-
ber of the Met's chapter relations committee. "We share cur-
rent salaries from chapter surveys. We can even help them 
advertise the job." 

(Continued on Page 20) 
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COMMITMENT 
To Customer Service and Our Industry 
MTI has an unparalleled commitment to the golf and turf industry. We are committed 
to not only meeting, but consistently exceeding the expectations of our customers. 
With MTIf you can expect more. 

- Our service department is staffed with knowledgeable, helpful people. 
- Our service technicians keep current on the latest technology through annual 

factory training. 
- If it's genuine Toro parts you need, you've come to the right place! We stock 

just about everything, and what we don't have on hand we can get quickly. 
- MTI offers a variety of shipping options and we ship all orders placed by 3:00 pm 

the same day. 

To Education 
MTI's interest in customers doesn't end with the sale. The purchase is just the begin-
ning. We believe strongly in providing training and educational opportunities for our 
customers. 

- When you purchase Toro commercial golf equipment, MTI will train your staff to 
take advantage of the incredible features of the equipment 
and will provide tips for safe and efficient operation. 

- Our commitment to continuing industry education is realized each winter, as we 
offer MTI University, a comprehensive roster of courses designed to heighten 
industry knowledge. 

To Being Here When You Need Us 
MTI has been in business since 1948, and we're as 
committed to our customers today as the day we first 
opened our doors. With the strength and stability of 
the Toro Company behind us, you can count on MTI 
to be here for the long haul. Our veteran employees 
have devoted their careers to the turf industry. Quite 
simply, they know turf. They're here, armed with 
vast knowledge, ready to serve you. 



Tap the Power of Your Chapter-
(Continued from Page 17) 

O'Keefe says the GCSA of New Jersey has a similar pro-
gram, and both chapters have, in many cases, elevated the 
job. 

A Cooperative Spirit 

Charlie Ritchie, golf course superintendent at Toka Sticks 
Golf Course in Mesa, Ariz., and a member of the Cactus and 
Pine GCSA, has an amazing example of superintendents 
pulling together in a crisis. 

When Williams Air Force Base closed in 1993, Ritchie, 
with the help of two other superintendents, carried out a 
minimal maintenance program on the base's course from 
May to August. In October, Golf Enterprises leased the 
course, now owned by the Gila River Indian Community 
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and renamed Toka Sticks Golf Course. The company re-
hired Ritchie on Oct. 15, with the goal of reopening on Dec. 
15. 

The course had been completely neglected for two 
months. "We were baling hay," he recalls with a laugh that 
undoubtedly comes more easily with the lapse of time. "We 
called on neighboring courses, and they were all ready and 
willing to lend a hand." With the help of neighbors and 
local equipment dealers and suppliers, Ritchie completed 
overseeding and had the course open on the target date. 
"The patrons were happy to have the course open again, 
and the general manager was amazed and thrilled" at the 
course's transformation. 

Giving Back 

"The golf industry has been very good to me," O'Keefe 
says. "It has provided a good living for my family and me. 

I need to give something back." 
O'Keefe's "giving back" has included 
15 years on the Metropolitan GCSA 
board of directors, including a term as 
president, and four years on the GCSA 
of New Jersey board, which he now 
serves as vice president. 

Chapters also offer the means to 
coordinate large community efforts. 
Ritchie explains that Cactus and Pine 
members worked together to develop a 
grass sports field at St. Peter's Mission 
on Gila River Indian Community land. 
"This was a big deal, to have a grass 
field where the kids could play and 
run." 

What's In It For Me? 
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Besides funeral directors, dentists, 
urologists and most civil servants, how 
many professions can you name that 
labor with less praise and positive 
recognition than golf course superin-
tendents? Although the overall image 
of the golf course superintendent with-
in the golf industry has been signifi-
cantly elevated in the past few years, 
many superintendents don't hear 
much individual praise for a job well 
done. With continually higher expecta-
tions and the all-too-common "no-
news-is-good-news" standard of com-
municating, many superintendents 
steam along under only the power of 
their personal motivation and pride, 
getting little external encouragement. 

The relationships you build with fel-
low chapter members can be a great 
source of encouragement as well as vol-
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