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Project summary
Recent STERF projects and practical experience suggest that red fescue (Festuca rubra) is the best species
for sustainable and Integrated Pest Management (IPM) of
Nordic golf greens. This project has been set up to provide
information on how to maintain pure fescue greens with
less Poa annua and optimal playing quality.
The project is split into three subprojects (SPs):
SP 1 focuses on irrigation regimes and seasonal fertiliser distribution. A field trial at Bioforsk Turfgrass Research
Centre, Landvik, Norway, is conducted under a mobile
rainout shelter covering a USGA green with a botanical
compostion of approx. 90% red fescue and 10% Poa annua .
Four different irrigation regimes are compared in combination with three seasonal distribution patterns for fertiliser.
SP 2 is conducted on a well-established green dominated by red fescue at Smørum GC, Denmark. The SP
focuses on mowing height (5 or 6 mm), mowing frequency
(3 or 5x/wk), and lightweight rolling (0, 2 or 4x/wk), with
an emphasis on playing quality.
SP 3 investigates the benefits of including composted
garden waste (‘Green Mix’) as an organic amendment in
the root zone or topdressing sand on red fescue greens.
Topdressing with straight or compost-amended sand is
carried out in factorial combination with USGA-root
zones amended with ‘Green Mix’ or Sphagnum peat in
Bioforsk’s field lysimeter facility. The same topdressing
programmes are also compared in a demonstration trial at
Smørum GC, Denmark.
Cover photo: Vallda GCC, Sweden, courtesy Stefan Nilsson

Foreword

In October 2012, more than twenty greenkeepers from eight countries got together for a workshop in
Copenhagen, Denmark. The aim was to collect and share experiences and challenges concerning red fescue management. The workshop was carried out as part of the research project ”FESCUE-GREEN”: Best management of red fescue (Festuca rubra) golf greens for high sustainability and playability”. The authors of this booklet
also constitute the project core group, with Dr Trygve S. Aamlid as the project leader. This project is funded by
the Scandinavian Turfgrass and Environment Research Foundation (STERF).
The Fescue project, see fact frame, started up in 2011 and will be concluded in 2015. Information from the red
fescue research can be found on STERF website: sterf.golf.se
The R&A, the ruling body of golf outside of the USA and Mexico, supported the production of this booklet.
The text is based on a comprehensive survey amongst the participating greenkeepers and the minutes from the
group discussions in Copenhagen. To make the guidelines more complete, the authors have added some relevant
information based on recent turf grass research in the Nordic countries.
Four golf courses are used as examples:
1.
The low budget course: Vallø GC
2.
The high class course: Furesø GC
3.
The commercial course: Smørum GC
4.
The new high wear – low input course: Vallda GC
The first three courses are located in Denmark close to Copenhagen and were visited during the workshop.
Vallda is situated south of Gothenburg on the west coast of Sweden. You will find fact sheets describing these
courses as appendix one. In appendix two you will find a summary of the findings in the survey and in appendix
three you will find a list of workshop participants.
The quotations restated in this text are not connected to individual greenkeepers, but sentences summing up
typical statements from the red fescue greenkeepers. The examples in appendix 1 contain facts from the survey
and texts written by the course managers where they present the major challenges they face as red fescue managers.
We hope this text may inspire and guide greenkeepers towards better golf course management regarding playing
quality and sustainability.
Grimstad /Copehagen, December 10th 2012
Agnar Kvalbein
Consultant		
Bioforsk		

Anne-Mette Dahl Jensen
Senior advisor, Turfgrass
Forest & Landscape		

Per Rasmussen
Trygve S. Aamlid
Golf course manager Researcher
Smørum GC		
Bioforsk

Bioforsk Øst Landvik, Reddalsveien 215, NO 4886 Grimstad
Forest & Landscape, University of Copenhagen, Rolighedsvej 23, DK 1958 Frederiksberg C
Smørum Golfcenter, Skebjergvej 46, DK2765 Smørum
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introduction

Visby GC, Gotland, Sweden. Photo: Agnar Kvalbein

Red fescue grass

and consistent putting conditions throughout the day.
The quality can even be achieved without daily mowing. The thatch formation under this low input
regime is negligible and the need for mechanical maintenance of the soil profile is low. This saves energy
and reduces the amount of tied-up capital in machinery and manpower required for from mowing and
thatch control.
These experiences elevate red fescue to the position
of the most sustainable cool-season turf grass species
both from an economical and environmental point of
view.
The firmness and trueness of red fescue putting surfaces is well documented2 . Good resistance to diseases
and winter damages makes it possible to achieve this
high quality from the very start of the playing season.

Red fescue (Festuca rubra) is a native grass species
widely spread over the Eurasian and North-American
continents. From a golfers perspective the species is
well known as the dominating species on links golf
courses where it thrives in the deep sand dunes thanks
to excellent ability to survive drought.
1

Why grow red fescue on
greens and fairways ?

Sustainability and excellent playing conditions sum up
the motives for choosing red fescue.
Low input of water, fertilizers and other chemicals
is not only an option, but a key to successful management. The low growth rate and the narrow leaves of
the fescue sward make it possible to obtain excellent

1) Further characteristics of red fescue as a turf grass species can be found in the guide “Amenity turf grass species for the Nordic countries” at
http://sterf.golf.se. This website will also present updated ranking lists of the red fescue varieties based on results from test trials over many years.
2) For a period of 6 years the Danish Golf Union have collected a green account from many Danish golf courses. A comparison between courses
with a red fescue strategy and other golf courses, indicate that red fescue courses use less fertilizer, less water and less pesticides.
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“The upcoming regulations for
pesticide use made red fescue an
interesting alternative.”

“The owner wanted a different,
links style course to attract players.
The environmental advantages
became obvious later on.”

Natural conditions
for red fescue

The most important factor for success is probably
well drained soil. Heavy soils like clay can produce a
nice red fescue turf. Red fescue even takes plenty of
wear as long as the thatch, high in lignin content, is
left unbroken. If fairways are difficult to drain and
gets muddy, heavy sand dressing and introduction of
wear tolerant ryegrass may become necessary on high
traffic areas like entrances to tees and bridges.
Although red fescue from the literature is reckoned to be relatively shade tolerant, the greenkeepers
underlined the need for open, windy conditions to
produce high quality red fescue turf. On greens surrounded by trees, the bents or annual meadow grass
might become dominant.
The winter stress tolerance of red fescues has been
underrated in American textbooks. The most winter
hardy subspecies, the chewing red fescue (F. rubra ssp
commutata) is ranked higher than creeping bent grass
(Agrostis stolonifera) in the Nordic variety tests. The
slender creeping red fescue (F.rubra ssp litoralis = ssp
trichophylla) is more susceptible to winter damages,
and is ranked equally to common bent grass (Agrostis
capillaris). When winter kill occurs it is usually a result
of suffocation under ice cover. Snow moulds (in
Europe mainly Michrodochium nivale) may attack red
fescue but will rarely kill the plants. Most red fescue
greenkeepers do not spray fungicides preventively in
the autumn.

Drainage work at Vallda GCC. Photo: Stefan Nilsson
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Gyldensten golf course, Denmark. Photo: Anne Mette Dahl Jensen

On fairways red fescue produces a dense sward and
the cutting height may be low. Consequently red fescue
fairways easily meet the expectations from the golfers.
The only disadvantage is that divots will heal rather
slowly. Repairing scars with seed and sand may be
necessary to maintain the high standard on popular
courses.

Playing golf on red fescue

The firm surface that red fescue produces can be related to the character of the thatch. Some greenkeepers
would prefer to find an alternative word for thatch,
because the organic material which is produced by red
fescue feels dryer and seems more porous than the
material produced by other grass species.
It is challenging to land the golf ball on firm red
fescue greens. This is probably the main reason why
some average golfers experience reduced score on red
fescue. They should also be aware that the putting line
is straighter than what they are used to from creeping
bent.
The design of the greens and the approaches is therefore decisive for enjoyable golf. The golfers should
get options and play chip and run. The trueness of the
red fescue makes it more likely to succeed with long
puts. Relatively large, but undulated greens will be appreciated when designing red fescue greens.
It is easy to make pure red fescue greens fast, and according to the greenkeepers a cutting height less than
4.5 mm is not to be considered. It is simply not necessary for producing fast greens.

“After the renovation we had many
frustrated members. Presumably
good golfers felt that they could not
play golf any more. “

“In the dry summer, they complain
that the greens are too hard. They
forget the excellent putting surface
they had in the early spring.”
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Red fescue and velvet bent grass (Agrostis canina) might be a better choice than the traditional mixture of red fescue and common bent.
Velvet bent has finer leaves and needs less water and nutrients compared to common bent. Detail from Drotninglund GC, Denmark. Photo:
Agnar Kvalbein

the red fescue roots. Unfortunately, such well-documented composts are not available in all countries.
An organic fertilizer raked into the topsoil will make
establishment faster and easier. Frequent application
of fertilizer while growing in is important. The growth
should be enforced and the amount of nutrients
should be more than doubled compared to maintenance rates. This will reduce the problems with weeds,
establish a firm fescue thatch, give less leakage of
nutrients3 and of course reduce the time until opening.

Pure fescue or fescue / bent ?

There has been a tradition for seeding a mixture of
red fescue and common (=brown top) bent (Agrostis
capillaris) rather than pure fescue. The argument for
this mix has probably been that these two species
complement each other when it comes to environmental preference. Bent often becomes dominant under
moist conditions while red fescue dominates when dry.
But the vertical growth and the coarser leaves of common bent will slow down the green speed when cut
at 5 mm. Lower cut gives preference to the bent over
fescue and the mixed green will lose the character of
a fescue green. It becomes softer due to more thatch
and the mechanical maintenance must be intensified.
It is possible to keep the fescue dominance in mixed
greens, but the sward composition will not be consistent either from one green to another or throughout
the playing season, due to different climatic conditions.
All the experienced greenkeepers recommend new
projects to seed pure red fescue on the greens. They
could not see any benefits from the bents.

Seeds and seeding
Red fescue seeds are relatively big and can be seeded
1 cm deep. 250 kg seed pr ha is enough under good
conditions for germination. The horizontal growth of
the chewing red fescue is limited. Use a method or a
sowing machine which gives even distribution of the
seeds.
A mix of different varieties will ensure a more
robust turf. The different subspecies of red fescue all
have some genuine characters that make them valuable in the seed mixture. The ssp commutata produce
very dense sward and has a very good winter survival.
The ssp litoralis (=trichophylla) has short rhizomes and
repairs ball marks better. It also retains a better winter
colour. The strong creeping ssp rubra remains greener
during periods of drought.
Usually the strong creeping fescue is not recommended for greens due to low shoot density, but it should
be added into fairway mixes.

Establishing red fescue greens
Rootzone
Red fescue greens can be constructed in many different ways, but good drainage is all important. The
organic content should be about 1.5- 1.8 % by weight.
Mature compost, based on garden waste, has proved
to be a good way to achieve a healthy environment for

3) Considerable leakage of nutrients does not occur from dense and growing turf, but when the grass is under establishment or damaged from
winterkill or diseased there will be a loss through the drainage system. Less time for establishment has been proved to reduce the total loss of
nutrients.
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Maintenance of red fescue greens

Detail from Visby GC, Gotland, Sweden. Photo: Agnar Kvalbein

Irrigation

Fertility

Irrigation is not easy because there may be contradicting factors to consider. But the overall conclusion
is that the fescue greenkeepers are very reticent when
it comes to irrigation. The root system is deep and this
gives the red fescue plants access to more water than
the other grass species. Deep an infrequent irrigation
was mentioned as a common irrigation strategy, but
some greenkeepers preferred to state that they try to
keep the soil rather dry.
Drying out the soil between the irrigations increases
the risks for local dry spots (hydrophobic soil) to develop. Many red fescue greenkeepers use wetting agents
(surfactants) in the spring or regularly to achieve a
more even distribution of water.
Drying out the soil is a good way to reduce the
growth of the shallow rooted annual meadow grass
(Poa annua). Some greenkeepers underline that these
periods of drought stress should be in the summer under moderate heat stress, not in the early spring when
the red fescue also might have shallow roots and will
need good growing conditions to recover after a long
winter.

A low input of nitrogen is important for several
reasons. First, a low nitrogen status in the plant tissue
will increase the sugar content and make the plants
invest more energy into root development and less on
leaf growth. Low amounts of nitrogen consequently
results in a healthy, drought tolerant turf and a sturdy
playing surface. Secondly, the low fertility will retard
the unwanted grass species that genetically have a higher growth potential than red fescue, as the bents and
especially the annual meadow grass.
A low fertilization rate also reduces the thatch formation. This is crucial to avoid the need for scarification or other actions that expose the turf surface and
increases the risk of invasive weeds.
Among the greenkeepers the annual nitrogen rate
ranged from 40 to 100 kg/ha. The median value was
60. The average P and K rates were 5 and 67 kg/ha
respectively.
The lowest nitrogen rate, 40 kg/ha, was reported
from a golf course where the fertilizer was sprayed
in weekly applications. The fertilizer was a complete
mixture of all necessary mineral nutrients in the
correct balance according to plant’s need. The application started in March and was given weekly or biweekly
until November. See example four. This course used
pure sand as dressing material. Other courses used a
sand/compost dressing. According to a supplier of

“Red fescue does not benefit from
irrigation, but some golfers starts
smiling because the greens get
softer.”
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The thatch produced by red fescue
dominated turf under low input is
different from the spongy material known
from other grass species.This picture is
from the Old Course, St.Andrews Links.
Photo: Agnar Kvalbein

Dressing

dressing material participating at the workshop
6-8 mm annual dressing will correspond to 30-40 kg
plant available nitrogen per ha per year. It also includes a lot of phosphorus and other nutrients.
The distribution pattern throughout the season
varied very much from one course to another. One
course added nutrients only once a year, but the CECvalue in these greens was 15 me/100g dry soil, which
was high compared with the others. (Average CEC =7).
Except for a few days later green up in the spring
there is no reason to believe that red fescue has a different seasonal growth pattern than bents. But annual
meadow grass, especially the annual ecotypes, may
have a different rhythm which could be worth considering when deciding the time of applications.
All kinds of fertilizers were used, but most of the
nutrients were given as mineral fertilizer either as
soluble granules or liquids. Some preferred granules
because they experienced that liquids stimulated moss
growth.
pH is, by some consultants, highlighted as an important factor for red fescue management. The pH
in the greens represented in Copenhagen ranged from
5.8 to 7.6 and there were no indications that high pH
affected quality negatively.

Even though the production of organic matter (OM)
may be relatively low under the red fescue sward, the
amount of dressing was relatively high, from 3.5 to
9 mm a year. The average value was 7 mm. The high
amount of dressing material gave a significant dilution of OM. The average ignition loss in the mat layer
varied from 0.5 to 3.5 % by weight. The median value
was 1.5. (The sampling methods behind these data can
be questioned). Some greenkeepers admitted that their
OM content might be too low, and they were concerned about the strength of the putting surface.
50 % of the participants used a mix of sand and
compost as dressing material. They had access to a
supplier who was able to deliver consistent, mature
and fine-grained compost produced on garden waste.
Other greenkeepers were not able to find high quality
compost on their market.
Compost in the topdressing was an advantage as it
seemed to give very good results on the courses visited
during the workshop. The dressing material contained
1.5 % OM.
The timing and frequency of dressing differed a lot,
from five to twenty applications per year, but monthly
dressing was most common.
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Mechanical maintenance

Portmarnock, Ireland. Photo: Agnar Kvalbein

with care. Some greenkeepers didn’t look upon the
long horizontal leaves as a problem as they did not
interfere with the playing quality. Others would remove
them to increase the density of the sward. The intensity of these operations differed between golf courses.

The

overall impression was that red fescue greenkeepers treated their turf very gently, and tried to avoid
disruption of the putting surface.

Mowing and rolling

Mowing heights ranged between 4.5 and 8 mm. The
most common cutting height in the high season was
5 mm. The greenkeepers agreed that there was no
need for lower cut because the green speed was high
enough anyway and they would not stress the grass for
no reason.
No one mowed the greens every day. Mowing was
replaced with rolling. The typical frequency during the
summer months was 4 times mowing and two times
rolling every week. Less frequent mowing is recommended in the autumn. Dew removal is important on
the days without mowing or rolling.

Aeration and thatch control

The dressing practice and the quality of the organic
matter produced by red fescue made thatch control
easy, but a monthly aeration with tiny solid pins was
common practice. Slicing was used as an alternative at
a few courses.
Hollow-coring was performed once or twice per
season by some greenkeepers in conjunction with
over-seeding. Others would seed into the tiny holes
from solid tines if they didn’t have special machines
for sowing.
In summary, thatch was mainly controlled through
low input and dilution with dressing material. Greenkeepers with a mix of fescue and bent in their greens
performed some more mechanical treatments to control the thatch.

Brooming and grooming

To brush the green once a week before mowing was
recommended. A groomer is an alternative if horizontal leaves should be removed, but it should be used
10

Over-seeding

PGA Sweden National, Bara, Sweden. Photo: Jens Peter Nielsen

Over-seeding of red fescue greens every year was
recommended by the greenkeepers. Some did this
every time they apply dressing material, others did it
once a year only. Late summer was the preferred time
for over-seeding. A few also practiced late autumns
seeding (dormant seeding) and found germinating
seed in the spring.
The rationale for over-seeding was to add new varieties to increase the genetic pool in the turf. Some also
experienced that new plants were more resistant and
vigorous than old plants.
Over-seeding on fairways is expensive, but some
greenkeepers did this hoping to increase the share of
red fescue and to reduce the amount of weeds. It takes
many years to increase the amount of red fescue by
over-seeding into established turf.
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Pest control

Iceland has 50 golf courses for a population of 375 000 inhabitants. At Reykjavik GC they have for the last ten years successfully over-seeded
their Poa-green with red fescue. Red fescue is now the dominating green grass on Iceland and fairy rings is one of the few disease problems.
Photo:Trygve S Aamlid

Well managed red fescue will rarely be killed by disease, and the patches caused by fungi will not affect
the putting surface so dramatically as on greens with
bents and annual meadow grass. This is probably why
the use of pesticides on the golf courses was very low.
The number of pesticide applications was only 0.7 per
year on average.

nitrogen level, is not competitive against some broadleaved weed species especially white clover. Actually
the low nitrogen input on fairways stimulates clover
growth. The amount of fertilizer on fairways must be
increased if pesticides are banned in order to reduce
weed occurrence. However this might increase the
amount of grass weed such as annual meadow grass.

Diseases

Birds picking insects is a problem at some courses
when crane fly /leather jackets (Tipulidae) larvae lives
in the greens. The greenkeepers had not experienced
lethal damages caused by the larvae itself.

The most severe disease in red fescue was stated to
be dollar spot (Sclerotinia homoeocarpa), but also red
thread (Laetisaria fuciformis), brown patch (Rhizoctonia
solani) and microdochium patches (Microdochium nivale)
occurred.

Weed

Wall to wall fescue courses have weed problems especially on fairways. Red fescue, maintained at a low
12

The major challenges
when growing red fescue

Green detail from Furesøe GC, showing a single annual meadow grass plant at the edge of the hole. Photo: Agnar Kvalbein

Bad construction, like insufficient drainage of greens
that collect surface water from the surroundings,
makes it difficult to produce good red fescue surfaces.
When wall to wall fescue golf courses are constructed
it is important to spread the wear outside the greens,
or make paths for the most concentrated traffic.
Red fescue greens makes in necessary to educate the
golfers. They should learn that they cannot stop the
ball easily when hitting the green, and that the ball falls
off less when putting compared to greens with creeping bent. Red fescue greens are considered to be more
difficult to play.
The greenkeepers also need to change their mentality. Red fescue grows slowly, and any attempts to push
it will reduce the green quality. The modern saying,
less is more, is valid.
The suppliers to the golf courses may be may be reluctant to the transformation towards red fescue golf
courses. Red fescue needs less of most input factors
(seed may be an exception), and a transformation of
golf courses into more sustainable management will

inevitably reduce the turnover for the suppliers to
the golf industry. A greenkeeper who cut the annual
purchase by 50 % will not attract the same attention
from the suppliers. But hopefully, after a while, a successful red fescue greenkeeper will be appreciated and
rewarded by the golfers when they get more value for
their money.

“It took our elite players three years
to change their play when we re-built
the greens from annual meadow
grass to red fescue.”
“The success of red fescue
management is not a result of what
you are doing, but what you are not
doing.”
13

Appendix 1: Case studies
1. Vallø golfcenter “The low budget course”

Vallø golf course, Denmark. Photo:John Laursen
Golf course
Vallø golf centre, Copenhagen, Denmark.

Green construction
Greens meets the USGA spec.
OM content 1-2 % in the root zone mixture.
Infiltration capacity is good and water holding capacity
excellent.

Greenkeeper
John Laursen, john@valloe-golf.de
Course facts
Established 2005.
27 holes in play all year around. 30 000 full rounds.
Profile: Family business.

Sward composition
Greens originally seeded with 100 % red fescue.
Now 95% red fescue and 5% annual meadow grass.
Aiming for 100% red fescue.
Fairways were seeded with 100% red fescue.

Climate
Altitude 15 m a.s.l.
Average min/ max temperatures. January: -2/2, July: 13/20.
Annual precipitation 700 mm.
Snow cover for about 30 days.

Mowing and rolling
Cutting height 5 mm.
Every week: 4 times mowing, 2 times rolling.
Fertility
Greens: pH = 7.5.
Annual supplication on green is 65 kg N, 0 kg P and 65 kg K
as granular, sulphur based salts. 3-4 applications per year
(April (5%) May (46%) July (30%) September (19%).
Also adds Mg, Fe and Mn. Dressing material contains compost.

Soil
95% loam /5 % sandy clay.
High content of organic matter.
Most of the area has good drainage.
14

Irrigation strategy
Drying out the greens between irrigation. Use surfactants.
No fairway irrigation.
Mechanical maintenance
Verticutting one time in the spring.
Aerating with 12 mm cross tines monthly in the summer.
Pest management
Disease occurring: Fusarium.
Never use fungicides, but spot treatments of weeds.
Challenges
The main challenge on Vallø golf course is the struggle against
annual meadow grass and other weed grasses. To be able to
succeed with red fescue much work is dedicated to provide
better drainage in order to make the surface/the soil dry and
give the red fescue optimal growth conditions.

A plug taken from a fairway on Vallø golf course. A distinct layer of
thatch on top of the loam/clay soil. Photo: Anne Mette Dahl Jensen

Annual meadow grass is taking over on areas with drainage
problems. Photo: Anne Mette Dahl Jensen
Wear is also a factor that affects the occurrence of red fescue.
On Vallø a substantial amount of work is dedicated to traffic
control during the winter in order to have an even distribution
of wear on the course. The course is open all year around.
Thatch on fairway is a challenge due to the low maintenance
budget. The fairways are well drained and red fescue is well
established on the fairways even though it is not a sandy soil.
Two to three cm of red fescue thatch has accumulated despite
the fact that fairways have received 50 kg of N per ha per year
during the last two years and before that two years with no
fertilization. The thatch may favour fairy rings which show up
in high number.

Fairy rings on fairways. Photo: Anne Mette Dahl Jensen
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2. Furesø golf club “The high class course”

Photo:Thomas Pihl

Sward composition
Greens originally seeded with 90/10 (by weight) red fescue/
velvet bent. Now: 45/40/15 red fescue/ velvet bent/ annual
meadow grass. Aiming for 90 % red fescue 10 % velvet bent.
Over-seeding with pure red fescue, mixture of 10 varieties
from different suppliers.

Golf course
Furesø, Copenhagen, Denmark.
Greenkeeper
Thomas Pihl, greenkeeper@fggolf.dk
Course facts
Established 1974, but greens renovated in 2000 and 2004.
27 holes in play all from 9 to 12 months around. Club profile:
A high quality course for the members and the sponsors.

Fairways were seeded with red fescue / smooth meadow grass
/ryegrass. Now: 20 % red fescue, 30 % annual meadow grass, 25
% perennial ryegrass, 30 % annual meadow grass and 5 % brown
top bent. Aiming against the original seed mixture. Over-seeding
with 90 % red fescue and 10 % perennial ryegrass.

Climate
Average min/ max temperatures. January: -2/2 , July: 13/20.
Annual precipitation 715 mm.
Soil
Fairway soil: Sandy loam, 4-6 % OM. pH 7.3.
Most of the area has good drainage.
Water holding capacity is excellent.
Green construction
There are differences between the three loops regarding construction and sward composition. Basically USGA spec greens.
OM content 1-2 % in the root zone mixture.
Infiltration capacity is excellent and water holding capacity
good.

Reseeding with red fescue after winter damage (snow mould).The
fescue is germinating (May). Photo:Thomas Pihl
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Mowing and rolling
5 mm cutting height in summer time, 6 mm off season.
Every week: 4 times mowing, 2 times rolling.
Reduce mowing off season.

covered with soil from the worm casts. These small plants are
very sensitive and they are suffocated. Traffic from the players
and maintenance equipment smear the worm casts and the
grass will not rise again.

Fertility
In 2012 applying 72 kg N, 5 kg P and 67 kg K per year as
monthly applications. Uses many different fertilizers.
N distribution: March 11 %, April 8 %, May 26 %, June 8 %,
July 42 %, August 5 %. In an average year the rate is some
lower, and the distribution more even throughout the season.
Dressing material contains compost (5 mm per year).

The course meets the challenge by running an intensive topdressing program with a specified sand component. The key is
to create conditions where red fescue is able to compete with
ryegrass and annual meadow grass. After topdressing with sand
the grass will be more erect and penetrate the worm cast.
Heavy over-seeding has been practiced but with limited success. Only where the soil is dry red fescue is established with
success after over-seeding.

Irrigation strategy
Drying out the greens between irrigation.
Measures water content in the soil profile.
No irrigation system for fairways.
Mechanical maintenance
Shallow verticutting two times per season.
Aerating with solid tines monthly in the summer.
Over-seeding after hollow-coring in late July.
Deep aerating in Sept. /Oct.
Brushing once per week in summer. No grooming.
Pest management
Diseases: Michrodochium, dollar spots, and Fusarium.
Do not use fungicides, but spot treatments of weeds.
Challenges
A major challenge on Furesø golf course is the introduction
of red fescue on fairways. It is a heavy soil with a substantial
amount of earthworm casts during fall. This makes the introduction of red fescue difficult because the new small plants are

Heavy topdressing on fairways with a special sand type with no lime
stone and small sand particles with sharp edges. Photo:Thomas Pihl

Smear of earthworm casts. Photo:Thomas Pihl

Fairways on heavy clay soil with a lot of earth worm casts during
fall. Photo:Thomas Pihl
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3. Smørum golf centre “The commercial course”

Photo: Per Rasmussen

Golf course
Smørum golf, Copenhagen, Denmark.

Fairways were seeded with 60/40 red fescue / smooth meadow
grass. Now 70% red fescue, 20 % smooth meadow grass, 5 %
perennial ryegrass and 5 % annual meadow grass.
Aiming for 100 % red fescue.

Greenkeeper
Per Rasmussen, per@sgcgolf.dk

Mowing and rolling
No cutting height for a longer period lower than 4.5 mm.
Every week: 4 times mowing, 2 times rolling.

Course facts
Established 1993. 51 holes in play all year around.
Club profile: Training many young, good golfers, but also open
for Pay & Play.

Fertility
Greens: pH = 7.1, CEC =15 me/100 g. Applying 50 kg N and
80 kg K once a year (May) as granular, sulphur based salts.
Adds other nutrients, but not phosphorus if necessary.
Dressing material contains compost (6 mm per year).

Climate
Altitude 25 m a.s.l.
Average min/ max temperatures. January: -2/2 , July: 13/20.
Annual precipitation 615 mm.

Irrigation strategy
Drying out the greens to stress level 1-2 times during the
season. Dry out topsoil on regular basis.

Soil
80 % sandy clay/ 10 % sandy loam/ 10 % silty clay.
Most of the area is well drained, but about 20 % poor.

Mechanical maintenance
Minimum disturbance from verticutting etc.
Aerating with solid tines in spring and hollow cores in the
early autumn. Over-seeding when aerating 1-2 times per year.
Brushing once per week.
Grooming once per week.

Green construction
45 of the 51 greens meet the USGA spec. 6 holes thinner soil
layer. OM content 1-2 % in the root zone mixture.
Infiltration capacity is excellent and water holding capacity
good.
Sward composition
Greens originally seeded with 60/40 red fescue / common
bent. Now 85/17/3 red fescue/ common bent/ annual meadow grass. Aiming for 100 % red fescue.

Pest management
Diseases: Dollar spots, take all patches and Fusarium.
Spray fungicides on greens once a year.
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Maintenance philosophy
Only minor changes, and only one action simultaneously.
Give the turf time to respond and correct the problem.
Challenges
On Smørum golf course there are a number of challenges on
the red fescue greens.
Greens sown with a blend of fescue and bent grass may give
the course an uneven playing surface in early spring, particular
if fescue is dominant with patches of bent. The bent starts
growing earlier, and the broad leaves results in an uneven ball
roll. The greens require mowing in early spring to reduce the
problem.

Dollar spot on a green. Photo: Per Rasmussen
From season 2007-08, the disease dollar spot began to appear
on greens in October/November. In recent years as early as
September.
Several golfcourses with similar management regime as SGC,
have reported a similar problem in same period.
It is anticipated there is a correlation to previously 10 years of
low N input on greens. A study in 2012 at SGC, showed less
infection from dollar spot on greens having had a higher N
input. SGC will in forthcoming years alter strategy to a perhaps
slightly higher N input on the frequency of 2-3 applications.
N input is a fine balance, in order to keep Fescue plants dominant and biological healthy, and to prevent the annual meadow
grass invasion.

Greens in early spring with distinct patches of bent grass with long
leaves. Photo: Per Rasmussen
Another major challenge is the visual quality.
Dry periods during the winter or in the early spring can leave
the fescuedominated greens rather colourless. Don´t be mistaken, though, playing quality is very good, in terms of firmness,
trueness and certainly in terms of ball speed. Greens have
recorded beyond 13 feet on the stimpmeter in February and
March.

Take all patches on a 15 year old green. Photo: Per Rasmussen
Even 15 years after establishment take all patches are found
among bent on fescue/bent greens. However red fescue fills up
the voids quite efficiently.

A pale colour on a green in early spring at Smørum golf course.
Photo: Per Rasmussen
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4. Vallda golf & country club
“The new extreme low input course”

Photo: Stefan Nilsson

Golf course
Vallda golf and country club, Kungsbacka, Sweden.

Soil
Clay. 4-6 % OM. pH 6.2. Excellent drainage.
Most of the area is well drained, but about 20 % poor.

Greenkeeper
Stefan Nilsson

Green construction
USGA spec. 1-2 % OM.
The up-dressed mat layer 40 mm thick. 2-4 % OM in this layer.

Course facts
Established 2008. 18 holes in play in 8 months.
Opens in spring about April 1st.. . 35 000 rounds.

Sward composition
Greens originally seeded 100 % red fescue. Greens still 100 %
red fescue.
Fairways were seeded with 100 % red fescue. Some contamination with annual meadow, 2-3 %, mainly low parts.

Climate
Altitude 15 m a.s.l.
Average min/ max temperatures. January: -2/2 , July: 13/20.
Annual precipitation 800 mm.
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Pest management
Diseases: Rhizoctonia patches and red thread.
Spray no fungicides.
Crane fly larvae observed (bird damage).
Hand picking annual meadow grass on greens.

Mowing and rolling
5 mm in July and August. Up to 6 mm off season.
Every week: 4 times mowing, 2 times rolling.
Fertility
pH 5.8, CEC = 4.8 me/100 g.
Applying 40 kg N, 4 kg P, 30 kg K (+ all other necessary
nutrients) as liquid biweekly throughout the season,
May (15%), June (35%), July (35%) and August (15%).
Dressing with pure sand (!).

Maintenance philosophy
If you have any doubts, then do nothing.
Challenges
The challenge on Vallda is to obtain a good playing surface on
the fairways. Originally the soil was stiff clay.
The strategy for obtaining good red fescue fairways is to drain,
increase surface runoff, sand-dress the right way and aerate
regularly.
The strategy is that the organic content of the up-dressed mat
layer never should exceed 3.5 % (w/w).

Irrigation strategy
Keeps the root zone relatively dry all the time, based on
fingertip feeling when setting the hole.
Mechanical maintenance
Weekly brushing only May – August. Aerating in this period
with solid tines every three weeks. Over-seeding in April and
in August. Monthly dressing from April to August.
No grooming, verticutting or hollow-coring.
Dressing with pure sand monthly 100 ton per ha per year
(7mm).

Soil profile on fairway at Vallda golf course. Photo: Stefan Nilsson
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Appendix 2: Summary of a survey

Method

Table 2. Characteristic of the typical green on
the 12 courses

A questionnaire was filled in by head greenkeepers on
12 of the 19 golf courses represented on the red fescue workshop in Copenhagen 10-11 October 2012.
On every golf course there are some differences
between each greens and holes. The greenkeepers were
asked to define and report from one average green/
golf hole.
The findings concerning mechanical maintenance
are only referred in the main text.

Poor
Water percolation
/infiltration
Drainage
Water holding
capacity

General information

Number golf holes in
play
Full 18 holes rounds,
thousands
Age of greens, years
Green size, m2
Length of playing
season, months
Days with snow cover
Annual precipitation
Natural soil pH
(fairways)

Min

Median

31

85

14

27

21

35

8

19.5

29
700
10.9

100
920
12

2
400
8

10
600
12

25
757
6.6

60
1524
7.8

1
350
5.7

20
700
6.7

Excellent

4

7

3
2

4
6

5
3

1

8 of the 10 greenkeepers aimed for a 100 % red fescue
sward on their greens, and 4 of 10 preferred to have
10-20 % bent (3 Agrostis capillaris, 1 Agrostis canina) in
the sward mix.
All the greenkeepers, except one, over-seeded their
greens with 100 % red fescue blends.
To what extent did they achieve their goals? The
five courses which were older than 10 years reported a
sward composition as shown in table 3.
Table 3. Sward composition on green.
Species (% turf cover) in greens older than 10 years

Table 1. General data about the courses
Max

Good

Sward composition / species

These courses represented different climates and soils.
One third of the courses were located on sandy soils.
The others were built on heavy soils; loam and clay.
The average age of the courses was 20 years, but one
course was 100 years old. The median course was only
10 years old. The low age made it difficult to find criteria for successful management based on statistics, but
some good examples were recognized.
The 12 golf courses were located; 7 in Denmark, 3 in
Sweden, 1 in France and one in the US.

Average

Fairly
good
1

Aim
Species
Red fescue
Bent grasses
Annual meadow grass

Pure
fescue
Average
of 3
67
29
13

Pure
fescue
Best
80
15
3

Fescue
/ bent
Average
of 2
68
22
10

Fescue /
bent
Best
70
20
10

On the fairways, 7 of 12 aimed for a pure red fescue
sward. The others would like to have either some
smooth meadow grass (Poa pratensis) or some perennial
ryegrass (Lolium perenne) included.
On the old courses (more than 10 years) the red
fescue content on the fairways was less than 50% in
average.

The greens were constructed differently. 6 was built
according to the USGA recommendations, 3 were
sand based, 2 were push up greens and one was push
up improved with sand. The greens were characterized like this:
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soil between the irrigations (deep and infrequent irrigation) (6) or to keep the soil relatively dry all the time
(5). One greenkeeper made an exception and would
“keep the rootzone moist”.
Four of the greenkeepers based their irrigation on
soil moisture measurements. The others used weather
and the finger-tip feeling. One made calculations from
ET values.

Pest management

The most severe diseases on greens were ranged like
this:
1.
Dollar spot
2.
Fusarium
3.
Microdochium
4.
Red thread
5.
Take all patches
6.
Pythium
7.
Rhizoctonia patches
The use of fungicides on greens was very low. Only
five of the greenkeepers sprayed fungicides. The
average number of fungicide applications was 0.7 per
year. The average use of pesticides was 0.2 kg per ha
per year.
50% of the courses had problems with birds eating
insect larvae in the greens.

Fertilization

50% of the greenkeepers dressed with a sand / compost mixture on greens. Please have this in mind when
reading these data. The average dressing was equal to 7
mm per year.
The amount of nitrogen used on greens ranged
from 40 to 99 kg/ha/year. The average was 60 kg/ha/
year. (The lowest rate (40) was applied on greens dressed with pure sand.)
All kinds of fertilizer products were used (organic,
granular, liquid, slow release etc.) but most nutrients
were applied as granulated mineral fertilizers.
The distribution pattern showed great variations.
Four Danish courses are used as an example in figure 1.

Irrigation

The root depth on the greens varied from 10 to 35 cm.
The average was 20 cm. Only four of the golf courses
had an irrigation system for the fairways. The irrigation strategies on the greens were either to dry out the

Seasonal distrbution of fertilizers
Four courses in DK
120

100

80
Org/ chem
Only fluid chem

60

Slow chem
Quick chem
40

20

0
Decto Feb

March

April

May

June

July

August

September

October

Figure 1. Distribution (%) of fertilizer (N) on the greens throughout the season at four Danish golf courses.
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November

Other mechanical treatments
Only two course managers cut their greens below
5 mm in the mid-summer. 5 mm was the common
height at most courses. Some courses increase the
height in the autumn and decrease slowly in the spring.
Only one course managers did any verticutting
(Once a year. These greens also contained bent.)

Conclusion

This survey on the 12 golf courses demonstrates that
there are some common management elements on
red fescue golf courses. The variation in management
strategies might be a result of the predominant growth
condition and the management philosophy.
The survey makes it reasonable to claim that the red
fescue managers use small amounts of pesticides, fertilizer and water, and that they maintain an attitude of
reserve towards the use of machinery on the turf.

Participants at the red fescue workshop in Copenhagen 10-11 October 2012. Photo: Agnar Kvalbein
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Appendix 3: Workshop participants
Greenkeepers

Anders Linndet 			
Anders Nielsen 			
Andy Matzner 			
Birkir Már Birgisson 		
Christian Mychajluk 		
Chris Haspel 			
Frans Blomberg 			
Hans Beurling 			
Jacob Arnkvist 			
Jakob Aakjær 			
Jesper Milthers 			
John Laursen 			
Ken Nice 			
Martin Nielsson 			
Matts Frank 			
Niklas Anderson 		
Per Rasmussen 			
Simen Tolgenbakk 		
Simeon Liljenberg 		
Stefan Nilsson 			
Stephane Rouen 		
Thomas Phil 			

Others

Agnar Kvalbein 			
Allan Brandt 			
Anne Mette Dahl Jensen 		
Gordon Irvine 			
Kim Sintorn 			
Maria Strandberg 		
Pål Melbye 			
Steve Isaac 			
Thomas Hoffmann Jepsen
Torben Kastrup Petersen
Trygve Aamlid 			

Course manager Ledreborg golf course, Denmark
Course manager Jammerbugtens golf course, Denmark
Course manager Winston golf (Schwerin), Germany
Course manager Reykjavik Old Golf Course, Iceland
Greenkeeper Winston golf (Schwerin), Germany
Course manager Castle Stuart golf links, UK
Greenkeeper Vallda golf course, Sweden
Ex course manager at Furesø golf course, Denmark
Course manager Lyngbygård golf course, Denmark
Course manager Hørsholm golf course, Denmark
Course manager Ålborg golf course, Denmark
Course manager Vallø Golf centre, Denmark
Director of Agronomy Bandon Dunes Golf Resort, USA
Course manager Københavns golf course, Denmark
Course manager Halmstad golf arena, Sweden
Greenkeeper Vallda golf course, Sweden
Course manager Smørum golf centre, Denmark
Course manager Røros golf course, Norway
Course manager Elisefarm golf course, Sweden
Course manager Vallda golf course, Sweden
Course manager Golf de Grandville, France
Course manager Furesø golf course, Denmark

Researcher/advisor, Bioforsk. Norway
Course consultant, Danish Golf Union, Denmark
Senior advisor, Forest & Landscape, University of Copenhagen, Denmark
Gordon Irvine MG Golf Course Consultant, UK
Course consultant, Swedish golf Federation and STERF, Sweden
STERF – director, Sweden
Head of department, Norwegian Golf Federation and STERF, Norway
Director - Golf Course Management, The R&A, St. Andrews, UK
Course consultant, Danish Golf Union, Denmark
Head of golf course management, Danish Golf Union and STERF, Denmark
Professor, Bioforsk – STERF board, Norway

Project Sponsors
Boye R. Thomsen		
Claus Svenstrup 			
Henrik Lund 			
Knud Hvid Petersen 		

Svenningsens
Solum
Ransomes Jacobsen
Solum

Workshop/dinner sponsors
Anders Larsen 			
Arthur Wolleswinkel 		
Finn Linnet Juul 		
Henrik Agerskov Romme
Johnny Hansen 			

DLF Trifolium
Barenbrug
Barenbrug
Prodana
DLF-Trifolium
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Written by:
Agnar Kvalbein
Anne Mette Dahl Jensen
Per Rasmussen
Trygve S Aamlid
and
the greenkeepers attending
The workshop in Copenhagen
10-11 October 2012

STERF (Scandinavian Turfgrass and Environment Research Foundation) is the Nordic golf federations’ joint research body.
STERF supplies new knowledge that is essential for modern golf course management, knowledge that is of practical benefit
and ready for use, for example directly on golf courses or in dialogue with the authorities and the public and in a credible
environ-mental protection work. STERF is currently regarded as one of Europe’s most important centr es for research on
the construction and upkeep of golf courses. STERF has decided to prioritise R&D within the following thematic platforms:
Integrated pest management, Multifunctional golf facilities, Sustainable water management and Winter stress management.
More information about STERF can be found at sterf.golf.se
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