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A development project 
turns an EPA waste site 
into a golf course gem 
BY G C I S T A F F 

Real estate's popular idiom stresses the 
importance of location, and Liberty 
National Golf Club in Jersey City, 
N J . , might have one of the best. 

On the banks of the Hudson River, in the 
shadow of Manhattan's skyline and under the 
watchful eye of the Statue of Liberty sits Liberty 
National Golf Club. More than a dozen years 
went into developing the course that stretches 
as long as 7,500 yards. 

Professional golfer Tom Kite, who teamed 
with golf course architect Bob Cupp to create 
the course, dates his involvement with the proj-
ect to 1992 when he participated in a corporate 
outing at the TPC at Avenel for a law firm in 
Washington. There he met Rusty Bayliss, vice 
president, commercial, for the London and Scot-
tish Marine Oil Co. 

"He had a dream of turning this site into 
something useful," Kite says. "It was a wasted 
piece of property." 

Cupp refers to the site as 100 years of industrial 
sins because of its history as an oil refinery and 
Army base. 

It's one of those once-in-a-lifetime projects 
because of its location, says Rowland Bates, 
executive v.p. and executive project director of 
Willowbend Development, owner of the club. 

"This is something special and won't come 
along again, I think," he says. 

When Dan Fireman, president and c.e.o. of 
Willowbend, first visited the site, there were 

eight warehouses cluttering the view. Even then 
he could see potential. 

"I came out, saw it and said 'wow,'" he says. 
"Without a doubt, the majority of the land was 
blighted. It didn't look good." 

Jon O'Donnell, division president of Heritage 
Links, the builder, was in awe of the views when 
he first visited. 

"It's the most spectacular view of any metro-
politan city in the world for a golf course site," 
he says. "It was a tremendous site observing our 
bulldozers and finish tractors working in the 
shadows of one of the most visible attractions in 
the world - the Statue of Liberty." 

ATTENTION TO DETAIL 
About three million cubic yards of soil were 
brought in to cap the site before construction. 
Then another one million was imported to enable 
the architects to establish the final contours. 

"It took a lot of time, thought and effort to 
make sure this thing was contained," Fireman 
says. "But there's nothing that's extremely toxic 
under the site." 

Being a brownfield site, plans had to be 
exact. 

"We had to follow very specific designs," Bates 
says. "We needed to know exactly where we were 
on the site. It was an extremely difficult and 
costly project from that aspect . . . and we did it 
in record time." 

The drainage installed throughout the course, 
especially the driving range, was very deep at 
times, O'Donnell says. 

"Heritage Links monitored all installation 
and exact location of installation with their GPS 
survey instruments so that depths - because of 
environmental capping - weren't exceeded," he 
says. "A liner was installed during the environ-
mental mitigation of the site and couldn't be 
penetrated during course construction." 

When designing the course, Cupp says the 
team had to be extremely cognizant of the un-
derground and couldn't go deeper, only higher, 
with features. 

"We had to use our brains below the ground 
as much as above it," Cupp says, adding that the 
biggest type of change was altering or eliminat-
ing a bunker - no wholesale changes could be 
made. We routed this golf course until we were 
purple." 

Kite, who says there's as much as 45 feet 



Because the 
owner requested 
11 to 12 months 
of grow-in time 
before opening, 
working hours 
increased to 80 
a week for two 
months during the 
summer so the 
grassing could be 
completed in the 
fall. Photo: Philip 
Sokol 
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of fill above the cap in some spots, says he's 
never been part of a project with such exacting 
specifications. 

"We ended up with one of the most detailed 
sets of drawings that had ever been done," he 
says. "Once the plans were drawn, the golf 
course had little variation from what had been 
drawn. We really had to follow the plans. It's a 
good thing Bob and I are believers in the plan. 
It's expensive pushing paper ... it's a lot more 
expensive pushing dirt." 

SOIL SALINITY, SCHEDULE 
Being a reclamation site, the builders and de-
signers had many problems to deal with. For 
golf course superintendent Greg James, it was 
countering the high salinity in the soil that was 
atop his list. Much of the capping materials were 
dredged from the bay and nearby rivers, so the 
sand and soil have high salt content. To combat 
this, James enlisted cultural practices of applying 
gypsum and PhysioCal to leach the sodium out 
of the soil. He conducted monthly soil tests that 
indicated everything was in normal range. 

James says the 5,200 sprinkler heads were 
another big chore, but he has the benefit of an 
internship program to add qualified workers to 
his staff. 

Having started work on Liberty National in 
August 2004 and faced with the task of com-
pleting grassing within a year, Heritage Links 
encountered tight deadlines. The crews - led 
by project manager Grayson Cobb and project 
superintendent Chris Veal - started working 
long hours (six days a week, 12 hours a day) in 
May and June. The exceptionally dry weather 
helped Heritage complete its tasks. Because the 
owner requested 11 to 12 months of grow-in time 
before opening, working hours increased to 80 
a week in July and August so the grassing could 
be completed in the fall. 

UNDER PRESSURE 
All who worked on the project felt pressure to 
get the job done in a spectacular fashion because 
it's a high-profile job. 

"The pressure to not screw it up - to do the 
best course - was huge," Cupp says. 

"Both of us felt pressure," Kite says about he 
and Cupp. "But I don't put the word 'pressure' 
in a negative connotation. You put yourself in 
something exciting. It allows the adrenaline to 
start pumping. I put myself on the line because 
I love that feeling." 

James admits to feeling pressure, but insists 
it's no different than what any other superin-
tendent feels. 

"In this business, everybody is under a lot of 
pressure no matter what," he says. "I put a lot 
of pressure on myself. If you have the resources 
- like we do - everything should get done and 
done right." 

Fireman, who provides those resources, says 
excellent preparation relieves any pressure he 
might feel. 

"It wasn't pressure, it was exciting," he 
says. "You get so focused on just trying to get 
it done." 

MAJOR EXPECTATIONS 
With an overall price tag near $150 million, Lib-
erty National wasn't conceived merely to host 
member-guest outings and weekend golfers. 
The membership cost of about $500,000 will 
make the club exclusive, but playing host to the 
world's best golfers and the game's most presti-
gious events will place the club on the map. 

"It's not a matter of if, it's a matter of when," 
Fireman says about hosting championships such 
as the U.S. Open or President's Cup. "But we're 
in no rush." 

Kite says he and Cupp designed the course 

with tournaments in mind - making space for 
parking, concessions, hospitality tents, grand-
stands and everything else associated with 
tournament golf. 

"The location and site dictated the quality of 
golf course we built," Kite says. "Not every golf 
course has the opportunity to play host to [PGA 
and USGA] championships. This gave us an op-
portunity to think way in advance of our history, 
looking 20, 30, 40 years from now." 

Cupp and Kite spent a lot of time to have 
the course ready to host a major tournament 
without having to do much of the extra work 
that goes into preparing for an event. 

"It's like pulling off a 2.5 with a full twist in 
front of 100,000 people," Cupp says using a 
diving analogy. "This is my defining moment, 
and I don't plan on retiring." 

And Kite puts Liberty National in a competi-
tive light. 

"Just as there are golf tournaments and ma-
jor championships, there are golf courses and 
major golf courses," he says. "This is at the top 
of the list. This is the U.S. Open of golf course 
design." GCI 

Editors note: A longer version of this article can be 
found on page 38 in the Janizary 2006 issue. 

What the judges said 
"There was a stunning scope of work with the liner and some of the other pieces to that puzzle. It 
was just an overwhelming project in light of the 8,000 tons of disposal they took out of there" 

— Charlie Birney, managing director of The Brick Cos. in Edgewater, Md. 

"It's by far the biggest golf course construction that I have ever seen or heard of - all working with 
nine different entities trying to coordinate everything and building everything and doing it on time 
and on budget." 

— Terry Buchen, president of Golf Agronomy International in Williamsburg, Va. 

"Clearly this is a once-in-a-generation-type project. One that shows how golf can help recreate the 
environment, will be good for the environment and, of course, with the setting, which is spectacular 
but also difficult for construction and access." 

— Jeff Brauer, golf course architect and president of GolfScapes in Arlington, Texas 

"Not only did they have to deal with constructing a new golf course in a very tight and constricted 
area in New Jersey, it was also an EPA toxic waste clean up site. Throughout the project they had to 
be aware of any liners that were set in place to cap the toxic waste. They installed about 10 miles of 
pipe with no breaching of the liner. That with the amount of GPS work that would have to be done in 
importing, that shows that that project was pretty incredible." 

— Joe Livingston, CGCS, River Crest Country Club in Fort Worth, Texas 
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Research 
BY LARRY STOWELL, PH.D. AND COLLEAGUES 

Shed light on rapid blight 
Cooperative effort leads to a better understanding of impact and strategies 

Rapid blight discovery is the story of a new 
plant disease whose unusual biology, in-

conspicuous morphology and apparently low 
economic impact almost consigned it to oblivion. 
It's also a story of what can be so rewarding about 
plant pathology - the excitement of discovery; 
the appeal of unraveling the complex interac-
tions among plant, pathogen and environment; 
and the joy of collaboration. For it was only 
through a cooperative effort among a privately 
funded researcher, a publicly funded university, 
USDA researchers and the golf course industry 
that the identity of a new terrestrial pathogen 

was discovered, its economic impact better 
understood and strategies for its management 
developed. 

EARLY OBSERVATIONS 
During the winter of 1995, David Zahrte, the 
golf course superintendent of Santa Ana Country 
Club in Southern California, submitted a sample 
to the PACE diagnostic lab. Zahrte, who manages 
19 Poa annua (annual bluegrass) putting greens, 
was worried that his greens, which seemed fine 
on a Friday afternoon, were suddenly covered 
with mysterious-looking patches of dead turf on 

Monday. (Fig. 1) 
The affected turf's foliage was yellow and 

brown and had a water-soaked appearance, yet 
the roots seemed unaffected. A microscopic ob-
servation of the sample revealed none of the usual 
winter time Poa diseases such as Fusarium patch. 
There were no obvious signs of fungal pathogen 
invasion such as mycelia or spores. No insect or 
nematode pests or their damage were observed, 
whereas nutritional and cultural problems such 
as anaerobic soils or nutrient imbalances were 
also ruled out. The only detected abnormality 
was the presence of many thin-walled, spindle-
shaped cells, measuring 6 by 16 pm and packed 
inside the foliage mesophyll cells. 

Were it not for the sheer number of the 
spindle-shaped cells, they easily could have been 
mistaken for cellular organelles belonging to 
the plant. In fact, one mycologist suggested the 
spindle cells of the suspected pathogen might 
be just that, plant chloroplasts. However, when 
turfgrass samples were maintained in the lab 
in a moist chamber, the disease spread from 
diseased to healthy plants. There was a constant 
association between the presence of the spindle 
cells and diseased plant tissue. Unfortunately, 
this organism didn't resemble any other type of 
documented turfgrass pathogen. 

A SERIES OF DEAD ENDS 
Early attempts to identify the organism causing 
the new disease were frustrating. Identification 
through standard taxonomic keys and attempted 
isolation on standard culture media were fruit-
less. Initially, the organism was tentatively 
identified based on the morphology of its cells 
as a chytridiomycete. But attempts by Jim Adas-
kaveg of the University of California, Riverside, 
to isolate a chytridiomycete on specialized me-
dia from infected samples were unsuccessful. 

Fig. 1. Initial observation of a mysterious disease (later to be named rapid blight) on an annual 
bluegrass putting green in 1997 illustrating large coalescing areas. Photo: Larry Stowell 



Mycologists suggested the organism might be a 
protozoan, a single-celled animal, instead. Pro-
tozoologists countered suggesting the organism 
most likely was a chytridiomycete. Both were 
mistaken. It was discovered this organism was a 
unique pathogen to turfgrasses and was the first 
observation of this organism type attacking any 
kind of land plants. 

PUTTING OUT THE FIRE 
From 1995 through 1998, an increasing number 
of infected annual bluegrass samples began to 
arrive at PACE's diagnostic laboratory from 
locations throughout California and Colorado. 
Additional samples of rough bluegrass (Poa 
trivialis), used for overseeded Bermudagrass 
putting greens, arrived from Nevada. At first, 
the problem appeared to be spreading; but it's 
equally likely word began to spread about a new 
and mysterious disease, making superintendents 
anxious to see if their turf was being damaged 
by the disease. Control methods for the disease 
were needed even though the causal organism 
hadn't yet been identified. 

The late Houston Couch of Virginia Tech 
was contacted for input on potential control 
strategies. Based on PACE's descriptions of the 
thin-walled, spindle-shaped cells, Couch sug-
gested mancozeb might be an effective control 
agent because of its mode of action as a general 
membrane disruptor. His guess was correct, and 
shortly afterwards, mancozeb became the first 
recognized treatment for prevention and to limit 
the spread of the disease. This material was used 
under FIFRA Section (2ee), which permits the 
use of a registered pesticide on a pest that doesn't 
appear on the label, as long as the product is 
used on a labeled crop and all use and handling 
conditions on the label are followed. 

GAINING STEAM 
Initially, there appeared to be little interest in 
this new turfgrass disease in the academic world 
or the agrichemical industry. However, as the 
disease was identified in additional hosts and 
from additional locations, interest slowly grew. 

Rapid blight symptoms on ryegrass in Arizona. Photo: Larry Stowell 

In 1999, four years after the disease was first 
described from California Poa annua greens, golf 
course superintendent Mick Twito of Estrella 
Mountain Ranch in Phoenix submitted samples 
from a third host, perennial ryegrass (Lolium 
perenne). And in December of 2000, the first 
sample from the eastern United States was diag-
nosed when Tommy Witt, then superintendent 
of Cassique Golf Course in Johns Island, S.C. and 
president of the Golf Course Superintendent's 
Association of America, submitted a sample of 
rough bluegrass containing the same spindle-
shaped cells in diseased foliage. 

The occurrence of the disease in South 
Carolina was important because it brought Bruce 
Martin, Ph.D., of Clemson University into the 
project. Martin's lab took rapid action in 2001 
by initiating a series of chemical management, 
host range, cultural, biological and molecular 
studies. Steven Alderman, a USDA forage pa-
thologist at Oregon State University also became 
involved, investigating the potential for infection 
and transmission within the perennial ryegrass 
and rough bluegrass production seed fields in 
the Pacific Northwest. Fortunately, he ruled 
out seed-borne transmission as the cause of the 
initial disease outbreaks. 

To further support the productive collabora-
tion and information exchange that was emerg-
ing among superintendents and turf research-
ers, a working group was formed in 2001. The 
group consisted of superintendents from 60 
golf courses throughout the country that were 
affected by this disease 

Martin and Stowell were uncomfortable with 
the fact that golf course superintendents and 
others were using the name 'chytrid' to describe 
this unknown disease. It was suspected to be 
caused by an unknown organism resembling 
those in the Chytridiomycota, but it hadn't been 
confirmed. So, Martin and Stowell coined the 
name 'rapid blight,' which adequately described 
the consequences of the disease when it occurred 
in epidemic proportions. 

The working group's first action was to pro-
vide funds to support Martin's initial research 
about disease control. Although the funding 
was insufficient to support a full-fledged proj-
ect, the U.S. Golf Association soon provided a 
substantial grant to Martin's group to support 
more research. At the same time, Kurt Desiderio, 
a PACE working group member from Saticoy 
Country Club, was frustrated by the incomplete 
control of the disease with mancozeb. Based on 



Research 
a quick screening trial that he conducted on the 
golf course, he found trifloxystrobin (Compass) 
was effective at stopping the disease. This was a 
surprise because repeated tests with the closely 
related azoxystrobin (Heritage) had yielded no 
positive results. But Martin immediately fol-
lowed up by placing Compass and pyraclostrobin 
(which was soon to be labeled Insignia) in his 
next round of screening tests, and Desiderio's 
observation was confirmed. Trifloxystrobin was 
the first material shown to be more effective than 
mancozeb for controlling rapid blight. In 2003, 
Insignia was labeled for turf disease control and 
included rapid blight on the label. 

IDENTIFYING THE CAUSE 
The collaboration among scientists and super-
intendents received another boost when Mary 
Olsen, Ph.D., a plant pathologist at the Univer-
sity of Arizona, became involved because of an 
increasing number of Arizona golf courses that 
were suffering with the disease on greens, fair-
ways and roughs. Working closely with Donna 
Bigelow, Dave Kopec and Robert Gilbertson, 
Olsen initiated lab and field research about 
rapid blight in 2002. The PACE working group 
was able to provide some funds to support the 
research. Olsen's work soon led to the long-
awaited identification of the organism and the 
naming of a new species. 

In 2002, Robert Gilbertson, professor emeri-
tus of mycology at the University of Arizona, 
recognized the spindle-shaped cells in a rapid 
blight affected rough bluegrass sample from a 
golf course in central Arizona, similar to those 
that cause a disease of eelgrass in marine estuar-
ies. The organism causing the wasting disease 
of eelgrass, Labyrinthula zosterae, is a marine 
slime mold. On the basis of shared morphologi-
cal characteristics associated with the size and 
shape of its spindle-shaped vegetative cells and 
growth characteristics, Olsen and her associates 
proposed the rapid blight pathogen was a mem-
ber of genus Labyrinthula. 

Olsen subsequently was able to grow the 
cells isolated from diseased turfgrass tissue on 
an artificial medium developed specifically for 
Labyrinthula. Cells harvested from cultures 
were used to inoculate healthy Poa trivialis and 
perennial ryegrass. Symptoms identical to those 
observed in the field developed on all inoculated 
plants. Labyrinthula was then re-isolated from the 
inoculated diseased turfgrass. This technique of 

isolation, pure culture and reinfection is known 
as Koch's postulates and is considered proof 
the organism is the true pathogen and cause of 
disease. Olsen's group named the rapid blight-
causing organism Labyrinthula terrestris. It's the 
only Labyrinthula known to attack a land plant. 
All others occur in marine environments. 

LABYRINTHULA DESCRIPTION 
Labyrinthula has been classified in different ways 
since it was first described in 1867. It's now 
placed in the kingdom Chromista (also called 
the Stramenopiles) with organisms such as 
diatoms and the Oomycetes (species of Pythium 
and Phytophthora are in this group), but it isn't 
closely related to these organisms. 

Labyrinthula terrestris vegetative cells are fu-
siform, averaging about 6 by 16 pm and usually 
divide longitudinally. Labyrinthula terrestris 
forms digitate colonies in an extracellular net-

Spindle-shaped cells of the rapid blight 
pathogen in leaf tissue. Photo: Larry Stowell 

work produced by specialized organelles called 
bothrosomes and can move along these networks 
at a notable speed. Cells contain various sized 
vacuoles, numerous lipid droplets and have a 
central nucleus with a large nucleolus. As cells 
multiply, colonial networks are formed and 
expand to as wide as 5/32 of an inch (4 millime-
ters) in 24 hours on agar culture media. After 
about a week, the cells migrate into rounded 
clumped aggregates ranging from 0.1 to 0.5 
mm in diameter. Sori or reproductive cells have 
never been seen. 

Given the quick emergence and increasing 
incidence of rapid blight disease on golf course 
turf, a full characterization of the pathogen 
through DNA studies was critical. Paul Peterson, 
a postdoctoral fellow in Martin's group, collected 

isolates of L. terrestris from rapid blight-affected 
turfgrasses from the East Coast and West Coast 
as part of a USGA assisted, nationwide survey 
("Rapid Blight - Disease, Water and Soil Survey") 
that Martin's group initiated in 2003. In close 
cooperation with the Fungal Genomics Labora-
tory at N.C. State University under the direction 
of Ralph Dean, the rapid blight Labyrinthula sp. 
were found to differ from other described and 
some nondescribed species of Labyrinthula such 
as L. zosterae, which causes wasting disease of 
eelgrass. This work confirmed and supported 
the original morphological characterization and 
identification of the rapid blight pathogen by 
Olsen. Additional gene sequencing to examine 
genetic diversity among rapid blight pathogens 
is under way. 

CONDITIONS FAVORING RAPID BLIGHT 
In most cases, rapid blight has been associated 
with saline irrigation water and an accumulation 
of salt in the soil. To further evaluate this rela-
tionship, Martin's group sent out a nationwide 
request to golf courses with suspected rapid 
blight to submit samples of affected turf, irriga-
tion water and soil for analysis. Evaluation of 
the samples was carried out as part of the above-
mentioned survey, and a database about soil, 
water and weather parameters associated with 
disease outbreaks was compiled. Interestingly, 
in the Carolinas, rapid blight outbreaks occurred 
concurrent with drought and applications of high 
salinity irrigation water (greater than 2.5 dS/m 
or greater than 1,600 ppm). However, on some 
Western golf courses, the disease might also 
occur at lower salinity levels (0.5 to 1.5 dS/m or 
320 to 960 ppm) based on the survey. 

Subsequent greenhouse trials showed that 
little disease occurred in susceptible perennial 
ryegrass and Kentucky bluegrass cultivars that 
received applications of irrigation water less than 
or equal to 1.3 dS/m. Disease severity increased 
with increased salinity. Results from Olsen's 
group were quite similar. Plants irrigated with 
low salinity water (0.5 dS/m) show no symptoms 
of disease but become infected. As salinity of the 
irrigation water increases from 0.8 dS/m to 4.0 
dS/m disease severity also increases. Managing 
irrigation water to reduce salt accumulation in 
soils is an effective way to reduce rapid blight. 

GEOGRAPHIC DISTRIBUTION AND HOST RANGE 
Rapid blight was initially identified on golf 
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IMPACT ON THE BUSINESS 

The rapid take on rapid blight 
Santayana said that those who 

ignore history are doomed to 
repeat it. That's why it's enlightening 
to understand the detective work 
done by PACE labs and others 
in the late 1990s to identify the 
then-unknown pathogen that was 
eventually identified as "rapid blight." 

After nearly a century of scientific 
research into turfgrass diseases, 
it's hard to believe that "new" 
pathogens are still being identified, 
yet it happens all the time. Now, with 
the application of genetic mapping 
and DNA technologies, we could 
be entering a time when we truly 
begin to understand the root causes 
of many diseases that were only 
vaguely defined previously. 

Bentgrass decline and zoysia 
patch are examples of conditions 
that eluded us for years and just 
now are beginning to be understood. 
Spotting the symptoms is easy. It's 
finding and managing the actual 
pathogen that's so difficult. 

BUSINESS APPLICATION 
As a business issue, battling rapid 
blight could be a major factor in 
your fungicide budget. Rapid blight 
requires some serious treatments 
that will cost you big bucks if it gets 
out of hand. 

More importantly, this disease 
mars courses in a way that can't 
be easily fixed. If you want to avoid 
ugly-looking spots on your course, 
preventive applications are key. 

FIELD ASSESSMENT 
If you manage annual bluegrass, 
rough bluegrass or perennial rye and 
you have saline irrigation or soils, you 
are potentially at risk for rapid blight. 
The rotation of your disease control 
tank-mix program will be critical, 
particularly in mid-spring and early 
summer. 

A standard fungicide mix may not 
be enough, so make sure to consult 
with your local technical reps to 
make the right choice. 

FUTURE OPPORTUNITY 
Could genetically enhanced, disease-
resistant turfgrasses be the answer? 
Perhaps. With so many chemical 
companies investing significantly 
in biotechnology (as opposed to 
traditional fungicide development), 
there's no question that resistant 
species are coming. But "minor" 
diseases like rapid blight are unlikely 
to be high on the research priority 
list, so traditional controls will be 
needed for the foreseeable future. 

"In most cases, rapid 
blight outbreaks have 
been associated with 
saline irrigation water 
and an accumulation 
of salt in the soil." 
- Larry Stowell 

Symptoms of a 
disease, later 
identified as rapid 
blight appearing 
on bentgrass in 
Southern California. 
Photo: Larry Stowell 
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courses in the United States on annual blue-
grass, rough bluegrass and perennial ryegrass. 
Although the disease has been documented on 
creeping bentgrass by Martin and Stowell, it has 
occurred rarely. By 2005, C. A. Entwistle, in 
cooperation with Olsen, described the disease at-
tacking colonial bentgrass and annual bluegrass 
golf course greens in the United Kingdom. The 
report from the U.K. was notable for its north-
ern location. Until then, rapid blight had been 
isolated only from 11 U.S. states. 

Peterson evaluated 49 different cool-season 
turfgrass species in hopes of identifying specific 
turfgrass species and cultivars with tolerance to 
rapid blight. All the grasses examined were sus-
ceptible to rapid blight but at markedly varying 
levels. Mean disease severity levels among the 
cultivars tested ranged from less than 1 percent 
to greater than 90 percent. Bentgrasses (colo-
nial & velvet), bluegrasses (annual and rough), 
most ryegrasses, crested dogstail, hairgrass and 

wheatgrasses were susceptible. The grass species 
most tolerant to rapid blight were the slender 
creeping red fescues, creeping bentgrasses and 
some alkaligrasses. Similar results were obtained 
by Olsen's group in Arizona. 

According to Olsen, Bermudagrass shows 
no symptoms of rapid blight, but in a survey of 
two golf courses where rapid blight occurred in 
cool-season grasses used for overseeding, L. ter-
restris was isolated from Bermudagrass roots and 
stolons during the summer after the cool-season 
turfgrasses had died out. 

The combined observations of these experi-
ments showed several cool-season turfgrasses 
to be tolerant of rapid blight under conditions 
of moderately high salinity stress. Some of these 
grasses might be suitable for overseeding where 
rapid blight is a chronic problem. In South Caro-
lina, some golf courses are using seed blends of 
rough bluegrass and alkaligrass with acceptable 
results. Potential exists for the use of certain 

creeping bentgrass cultivars or slender creeping 
red fescues for overseeding as well, although slow 
rates of germination and establishment might be 
complicating factors to consider. 

OTHER FACTORS 
A thorough knowledge of the biology and 
lifestyle of a disease organism is helpful when 
managing and controlling disease caused by 
that organism. For this purpose, Martin's and 
Olsen's groups conducted a series of controlled 
environment experiments to determine the 
growth characteristics of the pathogen. 

In lab studies, Olsen found L. terrestris grew 
well at 15 C to 30 C but grew slowly at 4 C and 
not at all at 40 C. Peterson found similar results 
when he evaluated the relative growth of 14 
different L. terrestris isolates collected through-
out the United States under varying degrees 
of temperature and levels of salinity. Growth 
parameters were studied and measured on solid 


