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The goal of this 6 issue per year newsletter is to 
provide international turf specialists with a network 
for current information about turf. It is FAXed to all 
Institute Affiliates that use the ISTI technical 
assistance services on an annual basis. FAXing is 
more costly, but ensures quick delivery to those 
outside the United States. 

For non-affiliates, a TURFAX™ subscription is 
available by annual payment of U.S. $60.00. 
Payment may be made by sending a check to the 
address below. Foreign orders please send a check 
or money order on a U.S. bank. 

Payment of the 1995 subscription to TURFAX™ 
of $60.00 is now being accepted from our 1994 
subscribers. 

WINTER ICE COVER PROBLEMS? 

The injury mechanism and factors influencing 
low temperature kill were discussed in the most 
recent Turfax™. In the past four decades 
numerous writers have included ice cover 
damage caused by oxygen suffocation or toxic 
gases accumulation under the ice layer as being 
a major causes of winterkill. A survey of the 
turfgrass research literature on this subject 
reveals no valid scientific data to support this ill-
founded concept. 

One specific published study and numerous 
"real-world" field observations demonstrate that 
C3 cool-season, perennial turfgrasses readily 
survive more than 50 days under dense ice 
coverage with no injury. A commonly 
published guideline advises removal of an ice 
cover after 20 days in place. There is no 
validity to this guideline as related to the fibrous 
roots and small crowns of perennial grasses. 
The 1960's origin of this 20-day maximum is 
based on Wisconsin studies with the very fleshy, 
high carbohydrate tap rooted alfalfa species. 
Physiologically, the root-crown system of this 
legume and of a turfgrass are drastically 
different. 

The most complete ice cover study was 
conducted at Michigan State University by the 
author and Research Technician Jack Eaton. 
Three mature turfs, creeping bentgrass (Agrostis 
stolonifera var. stolonifera), Kentucky bluegrass 
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(Poa pratensis), and annual bluegrass (Poa 
annua var. annua) were allowed to fully harden 
well into December in East Lansing, Michigan, 
and then 4-inch (100 mm) turf plugs drawn. 
The turfs were placed in ball jars, filled with 
water, and slowly frozen. Then the top was 
capped off with a small amount of water, the 
cover plate with a rubber gasket ball jar sleeve 
screwed tight, and the ice encasement system 
frozen. There were four replications involved, 
with the turfs encased in ice being held at 25 °F 
(-4°C) for 15-day durations up to 5 months. A 
set of 4 replications were removed at 15-day 
intervals, thawed slowly, and evaluated for turf 
survival in a glasshouse. 

PERCENT PLANT SURVIVAL AFTER 50 TO 150 DAYS 
BEING ENCASED IN ICE AT 25°F (-4°C). 

The mechanism for this type of kill is direct low 
temperature kill as discussed in the last Turfax™. 
Turf kill occurs (a) prior to freeze-up of the ice 
cover, (b) following a period of extensive water 
accumulation which increases the grass crown 
hydration level, and (c) a subsequent very rapid 
freeze to below 20°F (-7°C). Turf kill also may 
occur during the thawing period when the 
resultant standing water where the ice cover 
existed causes increased crown hydration and is 
then followed by rapid freeze to below 20°F (-
7°C). These crown hydration situations 
followed by a rapid freeze typically occur in 
locations where ice covers were observed during 
the winter. Thus, the confusion in which the ice 
covers are assumed to directly cause the turf 
injury, when in fact that is not the case. 

Turfgrass 
species 

Days encased in ice Turfgrass 
species 

50 75 90 105 120 135 150 

creeping 
bentgrass 

0 0 0 0 0 0 0 

Kentucky 
bluegrass 

0 0 0 0 0 0 0 

annual 
bluegrass 

0 0 100 100 100 100 100 

The results as summarized in the 
accompanying table revealed that both creeping 
bentgrass and Kentucky bluegrass survived 5 
months or 150 days of dense ice encasement 
without significant injury. In contrast, the 
annual bluegrass was killed between the 75th 
and 90th days. These results revealed that ice 
coverage for up to 150 days should not be of 
concern where creeping bentgrass and Kentucky 
bluegrass turfs are involved. However, for 
annual bluegrass an ice coverage exceeding 75 
days is of concern. After 75 days of ice 
coverage efforts should be taken to remove the 
ice sheet by powered mechanical means down to 
within 1-inch (25 mm)of the turf surface. 

A common occurrence associated with ice 
covers is turf kill in a pattern directly associated 
where the ice cover that existed the previous 
winter. Typically, ice coverage would be in 
place for a much shorter time than 150 days. 

UPCOMING JB VISITATIONS: 

Provided for Institute Affiliates who might wish 
to request a visitation when I'm nearby. 

• February 21 to 27 - San Francisco, Calif. 
• March 6 to 9 - Sioux Falls, South Dakota. 
• March 17 to April 4 - Kuala Lumpur, 

Malaysia. 
• April 17 to 19 - Columbus, Ohio. 
• May 3 to 5 - Orlando, Florida. 
• May 14 to 20 - Buenos Aires, Argentina 
• June 1 to 9 - Italy, Europe 

UPCOMING INTERNATIONAL EVENTS: 

February 20 to 27, 1995. GCSAA 
International Golf Course Conference and 
Show. San Francisco, California, USA. The 
theme is "Golden Opportunity." Host site the 
Moscone Center. 
Contact: Golf Course Superintendents 
Association Conference Registration, Dept. 458, 
P.O. Box 419263, Kansas City, Missouri, 
64193-0458, USA. 
Phone: (913) 832-4430. 
Fax: (913) 832-4420. 



JB VISITATIONS: 

LaManga, Spain - January 
Participated in the European PGA Tour 
Greenkeepers Conference. The attendees at this 
four-day event are the greenkeepers at the 
various European PGA Tour sites. It's quite a 
high level group with similar problems in 
hosting a major international tournament. The 
unique interaction with this group is very 
positive learning experience. The entire week is 
paid by the European PGA Tour. Why doesn't 
the American PGA Tour group sponsor a similar 
type meeting? It would certainly be of great 
benefit to those involved! 

East Lansing, Michigan - January 
Participated as an invited speaker in the 65th 
Annual Michigan Turfgrass Conference. 
Enjoyed the opportunity to present two lectures, 
a seminar, and the banquet presentation. The 
latter consisted of a history of the evolution of 
the Turfgrass Program at Michigan State 
University. It was an enjoyable opportunity and 
reminded the younger attendees that what they 
enjoy today in research and education did not 
always exist and that many people worked very 
hard to bring it to the current level. Over 1,300 
turf professionals were in attendance, which is 
amazing since there is no equipment-trade show. 
This is no doubt the largest turfgrass conference 
of this type. 

During the conference my wife, Harriet, and 
I were honored by the naming of the James and 
Harriet Beard Graduate Fellowship to be 
endowed at Michigan State University. We are 
proud, yet humbled, by this acknowledgement 
and effort on the part of the Michigan turfgrass 
industry and the Michigan Turfgrass Foundation. 

Harrogate, England - January 
Presented a seminar plus a major address before 
the British and International Golf Greenkeepers 
(BIGGA) Education Conference and Seminar 
Program. This is a major European Turfgrass 
Conference and Show that continues to grow. 

Bradenton, Florida - February 
Presented the invitational keynote lecture before 
the Sports Turf Manager's Association (STMA) 
Annual Winter Conference. The attitude of 
those in attendance was very "up beat" and 
promising. The emergence of this organization 
is key to the professional development of the 
sports field managers. Certainly, the efforts of 
the STMA leadership must be acknowledged and 
supported by all sports turf professionals 
throughout the United States. It is needed to 
help develop a truly professional status for the 
sports turf manager. The evolution that is 
occurring in the STMA is much like what I 
observed with the Golf Course Superintendents 
Association some years ago. 

PUBLICATIONS AVAILABLE: 

The Spirit of St. Andrews. 
Author Dr. Alister Mackenzie. 270 pp. (1995) 
This represents a lost manuscript of Dr. Alister 
Mackenzie written in approximately 1933. "The 
Spirit of St. Andrews is one of golfs unique 
treasures that has never before been published. 
This book captures the genius of Mackenzie with 
his thoughts/writings on great golf holes, golf 
courses, technology out-stripping design, unique 
stories, rules, and the golf swing. Also included 
is the original foreword of Robert Tyre Jones, 
Jr. The book has wonderful photographs and 
illustrations from many courses including 
Cypress Point, Augusta National, Pasatiempo, 
and St. Andrews. There is a map of his 
"Survey of St. Andrews" that was commissioned 
by the Royal and Ancient. The book is initially 
being published as a limited collectors edition of 
1500 leather bound copies. The cost is US $250 
each, with all books shipped 2nd class air at no 
charge. 
Contact: Sleeping Bear Press, 121 South Main 
Street, Suite B, Chelsea, Michigan, 48188 USA 
Phone: 313-475-4411. 
Fax: 313-475-0787. 



COMPARATIVE DOLLAR SPOT 
(SCLEROTINIA HOMOEOCARPA) 

SUSCEPTIBILITY OF SEVENTEEN 
BENTGRASS (AGROSTIS spp.) 

CULTXVARS UNDER PUTTING GREEN 
CONDITIONS 

Final Research Report No. 201 
of 

Green Section, Italian Golf Federation 
by 

P. Croce1, M. Mocioni2, V. Merlo Pich3, 
and J. B Beard4 

INTRODUCTION 

Creeping bentgrass is widely used as the 
preferred grass species on putting greens in Italy. 
Penncross has been the cultivar most widely accepted 
and used throughout the world for the past 20 years. 
In the past 5 years, a number of commercial 
companies have released new creeping bentgrass 
cultivars. Thus, there is a need to assess their 
potential for use under golf course putting green 
conditions in Italy. Accordingly, the Italian Golf 
Federation (F.I.G.) initiated a bentgrass (Agrostis 
spp.) cultivar putting green evaluation study in 
cooperation with the Torino Golf Club north of 
Torino, Italy. 

Creeping bentgrass (Agrostis stolonifera L. var. 
stolonifera) is uniquely adapted morphologically for 
use on putting greens (Beard, 1982). Extensive, 
prostrate lateral stem development via stolons and a 
high shoot-leaf density can be sustained under 
frequent, close mowing of 4 to 6 mm (0.16-0.25 
inch). The stolon development allows turf recovery 
from ball marks and other damages to the surface. 
Creeping bentgrass is a cool-season, C-3 perennial 
turfgrass that has an optimum growing temperature of 
16 to 24°C (60-75°F). It responds to nitrogen (N) 
fertilization and irrigation. 

Coordinator of Italian Golf Federation Green 
Section. 

Graduate Research Assistant, Plant Pathology 
Department at University of Torino. 

3Golf Course Superintendent at Torino Golf Club. 
4Director of International Sports Turf Institute and 

Professor Emeritus of Turfgrass Science, Texas 
A&M University. 

Dollar spot is a disease caused by the fungal 
organism Sclerotinia homoeocarpa (F.T. Bennett). It 
attacks a wide range of closely mowed turfgrass 
species, including the Agrostis species and Poa 
annua y both typically found on putting greens and 
other golf course turfs. It is most active at 
temperatures of 21 to 26°C (70-80°F) and when the 
host grass plant is under a low nitrogen (N) 
nutritional level. Dollar spot is the most widespread, 
common disease problem of golf course turfs. It can 
be controlled by a number of fungicides registered 
for this use. Also, dollar spot can be managed 
through an integrated pest management (IPM) 
approach of using more resistant turfgrass cultivars. 
Failure to prevent dollar spot on Agrostis putting 
greens leads to a poor playing surface and to open 
spaces into which annual bluegrass (Poa annua) 
readily invade. Thus, the prevention of dollar spot 
also is a sound preventive approach to impair Poa 
annua encroachment into putting green turfs. 

MATERIALS AND METHODS 

Eleven commercially available cultivars of 
creeping bentgrass (Agrostis stolonifera L. var. 
stolonifera) and one cultivar of colonial bentgrass 
(Agrostis capillaris L.) were planted to a specially 
constructed experimental putting green located at the 
Torino Golf Course north of Torino, Italy. The plot 
size was 2.0 by 1.75 meters (6.6 x 5.7 ft.), arranged 
in a randomized block design with 4 replications. In 
addition, 5 advanced experimental selections of 
creeping bentgrass from Pennsylvania State 
University were located in an adjacent set of plots, 
involving a 1.0 x 1.0 meter (3.3 x 3.3 ft.) plot size 
with 2 replications in a randomized block design. 
Root zone profile construction was a high-sand 
composition meeting Texas-USGA specifications, 
including a subsurface drainage system. 

The experimental area was planted May 4,1992. 
Preplant fertilization involved of 1.0 kg each of N, P, 
and K per 100 square meters (2.0 lb./l,000 sq. ft.) 
incorporated into the upper 100 mm (4 inches) of the 
root zone. All cultivars were planted at a seeding 
rate of 0.5 kg per 100 square meters (1 lb./l,000 sq. 
ft.), with the seed lightly raked into the surface. 
Care was taken to avoid contamination of seed 
between plots. No lateral movement occurred and 
successful turfgrass establishment was achieved with 
distinct genotype perimeters between individual 



cultivar plots. 
Subsequent cultural practices oil the experimental 

putting green involved mowing 5 times per week in 
multiple directions at a 5 mm (0.2 inch) height, with 
clippings removed. The fertilization program 
consisted of 0.35 kg of nitrogen (N) per 100 m2 (0.7 
lb./1,000 sq. ft.) per growing month from May 
through September. The base phosphorus (P) and 
potassium (K) levels were applied as needed to 
maintain these nutrient levels in the high range based 
on an annual chemical soil test. The pH of the root 
zone was 6.8. 

Supplemental water was applied as needed to 
prevent visual wilt of the turf, via a newly installed 
irrigation system involving gear driven, pop-up heads 
arranged in a tight spacing which sustained uniform 
moisture conditions across the experimental area. 
Topdressing was practiced at 2-month intervals at a 
rate of 0.16 m3 per 100 m2 (0.2 cu yd./l,000 sq. ft.). 
No turf cultivation or vertical cutting has been 
practiced on the turfed plots, to avoid inteiplot 
genotype contamination. 

Disease and insect problems have been minimal, 
except for dollar spot {Sclerotinia homoeocarpa) 
which was allowed to develop as no fungicide 
applications were made during the 1993 season. All 
emerging weeds were manually removed during the 
1992 growing season. Subsequently in 1993, after 
the turfs had fully stabilized, all weeds were allowed 
to develop across the experimental area. 

If the pest damage was sufficiently uniform 
across the plot area, assessments were made as to the 
percent of turf area effected. This occurred in 1993 
and involved principally dollar spot (Sclerotinia 
homoeocarpa). These data were of a unique quality, 
such that they are presented in this separate Final 
Research Report. All data were summarized at the 
end of each growing season and processed for 
statistical assessment involving analysis of variance. 

RESULTS 

Not applying any fungicides for the control of 
dollar spot throughout the turfgrass growing season 
allowed substantial differentials in disease 
development to occur, as shown in Tables 1 and 2. 
The number of dollar spots per plot shown in Table 
2 indicates the number of original infection-damage 
sites, while the percent turf area damaged shown in 
Table 1 gives an indication as to the size of the 
damaged turf spots, relative morphological damage to 
the leaf blades versus stems/crowns, and the resultant 
relative rate of turf recovery. The number of 
individual dollar spots counted per plot ranged from 
0 to 119 on July 30, 1993; while the percent of total 
turf area infected with dollar spot and associated dead 
turf ranged from 0 to 30%. 

Table 1. Comparative incidence of dollar spot (Sclerotinia homoeocarpa) assessed as percent of turf area damaged for 17 bentgrass 
(Agrostis spp.) cultivars in 1993. Torino, Italy. 

Cultivar Date Evaluated Seasonal 
Treatment Mean** Treatment 

5/24 6/11 6/18 6/25 7/9 7/23 7/30 8/7 8/13 10/4 11/4 
Mean** 

Astoria 2.8 1.7 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 a 
Seaside 2.7 2.5 0.7 1.2 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.7 a 
Pennlinks 1.0 2.3 5.2 3.5 4.8 2.3 8.8 6.7 6.7 1.3 0.0 3.9 b 
Penncross 2.0 4.3 8.0 8.2 6.3 1.3 5.5 5.0 5.0 2.0 1.7 4.5 be 

Cobra 2.7 4.2 5.2 4.0 6.2 4.7 9.7 5.0 6.7 3.7 8.3 5.5 cd 
Providence 1.7 2.7 5.2 3.2 7.7 5.5 13.7 6.7 6.7 5.0 3.0 5.5 cd 
National 3.0 4.0 9.0 10.8 7.2 5.2 13.3 11.7 10.0 2.0 0.3 7.0 ede 
Penneagle 1.5 5.5 7.8 9.2 9.8 7.5 16.2 10.0 8.3 6.7 6.7 8.1 de 

Putter 2.3 8.0 8.0 9.0 12.3 7.3 11.7 8.3 10.0 7.3 5.0 8.1 de 
Southshore 0.8 0.3 0.8 4.8 14.2 14.2 20.8 10.0 10.0 13.3 11.7 9.2 e 
SR 1020 3.5 15.0 17.5 17.3 25.0 19.5 22.0 16.7 20.0 21.7 21.7 18.2 f 
Emerald 4.7 25.0 25.0 15.2 26.2 17.5 29.5 23.3 26.7 21.7 28.3 22.1 g 

LSD value* 1.72 7.87 8.92 9.32 12.63 9.19 9.27 7.80 7.29 10.31 8.89 

PSU DF1 1.5 1.5 1.5 1.5 0.0 1.5 2.0 2.5 2.5 5.0 0.0 1.8 a 
PSU Al 1.3 0.5 0.5 0.5 2.5 1.0 7.5 5.0 5.0 5.0 2.5 2.8 a 
PSU G1 2.0 1.5 2.5 3.5 7.5 7.0 12.5 7.5 10.0 7.5 5.0 6.1 b 
PSU G2 3.5 7.0 7.0 10.0 7.0 7.5 10.0 7.5 10.0 5.5 10.0 7.7 bc 
PSU G6 3.0 5.0 7.0 7.0 5.0 7 .0 10.0 12.5 15.0 7.5 10.0 8.1 bc 

*To determine statistical differences among entries, subtract one cultivar's mean from another cultivar's mean. Statistical differences occur 
when this value is larger than the corresponding LSD value (LSD =0.05). 

•'Numbers followed by the same letter(s) are not significantly different based on the Duncan Test (p=0.05). 



Tabic 2. Comparative incidence of dolUr spot (Sclenxinia honuKocarpo) assessed as number 
of spots per 3.5 sq. m. plot for 17 bentgrass (/igrustis spp.) cultivars in 1993. Torino, 
Italy. 

Cultivar Date Evaluated 
Treatment Treatment 

6/11 6/18 6/25 7/9 7/23 7/30 

Astoria 6 .3 1.8 0.0 0 .0 0.0 0.0 
Seaside 6.5 3.0 5.5 0 .0 0.0 2.6 
Pennlinks 6.3 10.3 11.0 18.0 8.0 24.3 
Penncross 11.0 18.5 23.5 22.3 7.0 28.6 

Providence 9 .3 13.5 12.0 18.0 13.3 30.8 
National 7 .3 20.0 26.0 25.8 15.0 38.0 
Penneagle 17.3 17.5 26.5 28.0 20.0 42.3 
Cobra 19.3 16.5 18.8 23.8 16.5 44.5 

Putter 25.5 30.0 33.5 38.8 25.0 48.6 
Southshore 0 .3 1.3 9.5 37.5 35.0 80.3 
SR 1020 46.5 57.0 64.3 90.0 71.5 97.0 
Emerald 96.3 93.0 59.3 105.3 59.8 119.3 

LSD value* 31.46 31.79 35.05 44.22 30.43 37.55 

PSU DF1 5.5 4.0 4.5 0.0 4.5 4.5 
PSU Al 0.5 1.0 1.0 6.0 1.5 14.5 
PSU G2 19.0 22.0 26.5 11.5 16.0 32.0 
PSU G6 11.0 15.5 19.0 19.0 14.5 33.0 
PSU G1 4.0 6.5 12.5 23.5 13.5 44 .0 

Among the commercially available creeping 
bentgrass cultivars assessed, Seaside exhibited the 
best season-long dollar spot resistance. Other 
cultivars with low susceptibility to dollar spot were 
Pennlinks and Penncross; followed by Cobra, 
Providence, and National. In contrast, Emerald and 
SR 1020 proved very susceptible to dollar spot. 
Among the Pennsylvania State University (PSU) 
bentgrass selections, two exhibited low susceptibility 
to dollar spot, DF1 and Al. 

Certain genotypes exhibited a distinct seasonal 
pattern involving low susceptibility to dollar spot 
disease during the first half of the growing season up 
to early July, but then showed an increased incidence 
of dollar spot after July 1, with Southshore being a 
prime example and to a lesser extent PSU Al. While 
Southshore had a large number of dollar spots, each 
infected spot of dead turf was quite small compared 
to the much larger size of individual dollar spots for 
such cultivars as SR 1020 and Emerald. 

SUMMARY 

The dollar spot susceptibility of 17 creeping 
bentgrass cultivars grown under putting green 
conditions was evaluated near Torino, Italy. The 
experimental area was constructed of a well drained, 
high-sand root zone. The turfs were in the second 
full growing season at the time of the assessments. 
No fungicides were applied for dollar spot control 
during the growing season. Great variability in 
susceptibility of dollar spot was observed among the 
17 Agrostis cultivars. Astoria and Seaside proved the 
most resistant, followed by Pennlinks and Penncross. 

The cultivars Emerald and SR 1020 proved especially 
susceptible to dollar spot, with from 20 to 30 % of the 
turf area lost to the disease. Two advanced 
experimental selections from Pennsylvania State 
University exhibited minimal susceptibility to dollar 
spot, with DF1 being particularly noteworthy among 
the Agrostis stolonifera cultivars. 

The most serious, continuing disease on 
bentgrass putting greens is dollar spot, which also is 
the disease most commonly treated with fungicides. 
Thus, bentgrass cultivars with a low susceptibility to 
dollar spot are desired in terms of (a) less potential 
turf damage, (b) less cost for fungicides, and (c) 
improved environmental quality strategies. Thus, it 
is of concern that some of the newer bentgrass 
cultivars possess increased susceptibility to the 
dollar spot disease. This dimension must be 
considered when selecting a bentgrass (Agrostis 
spp.) cultivar for planting on golf courses. 
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DO THINGS EVER CHANGE? 

The fairway is cut too high! 
Records at a golf club in the Scottish Highlands 
reported a member's complaint about the poor 
condition of the fairways. The member 
suggested that "the next sheep purchased 
shouldhave teeth." 1700's. 
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