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Important Events in 2011

New IPM section on the STERF website

STERF´s popular handbooks
and fact sheets

Through communicating new knowledge in an integrated pest management
perspective, STERF can facilitate and
streamline the dissemination of new
knowledge within the Nordic golf sector.
During 2010 and 2011 the project
‘Integrated pest management within the
park and golf sector – communication
step one’ was carried out by STERF, funded by the Swedish Board of
Agriculture. The aim of the project was
to provide the park and golf sector with
access to information and tools based on
research and development for integrated
pest management. Important outcomes
of the project are:
•

A section on integrated pest management on the STERF website.

•

19 fact sheets based on research
results and new knowledge from

ongoing and completed STERF
projects, experiences from other
crops but adjusted to the conditions
on golf courses and information on
the biology and control of major
pests, including weeds. The fact
sheets are presented in Swedish and
Danish and will be translated into
Norwegian, Finnish, Icelandic and
English.

•

•

Teaching material on integrated pest
management within the golf sector
for greenkeeper training courses.
Five Nordic seminars with the focus
on integrated pest management.
The seminars are intended to create
continuous interaction between
researchers and practitioners.

In order to make ready-to-use research
results easily accessible to end-users and
to implement new knowledge more efficiently, STERF has decided to present
research results and new knowledge as
popular handbooks and fact sheets. The
first handbook ‘Potential for velvet bentgrass on Scandinavian golf greens’ and 19
fact sheets were published in 2011. The
following handbooks and fact sheets are
planned for 2012:
•
•
•
•
•

Nordic Turfgrass Variety Guide
Multifunctional activities on golf
courses
Playing quality
Fertiliser strategies
Strategies for using Primo Maxx
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Multifunctional golf facilities
an under-utilised resource

During 2010 and 2011, the project
‘Nordic cooperation for creating multifunctional golf courses and healthy
ecosystems’ was carried out by STERF,
funded by the Nordic Council of
Ministers. Multifunctional golf courses
can contribute to the achievement of
Nordic and national environmental
targets and help improve people’s health
and quality of life, by providing facilities
for active outdoor recreation, particularly in areas around towns and cities where
a large number of golf courses are located.
Through utilising joint Nordic expertise, the Nordic area can become a model
region as regards multifunctional golf
courses and collaborations between
different interests in society.
A multifunctional golf course views its
activities from the perspective of the
broader public. In addition to offering a

high quality arena for golf, it provides
various services that are beneficial to
society at large, for example increasing
biological diversity, conserving natural
and cultural environments and providing a venue for a wider range of outdoor activities.
The guide ‘Multifunctional Golf
Courses – An Unutilised Resource’
published within the project has been
sent to more than 1 000 politicians, civil
servants and officials in the Nordic
countries. Sixty percent have responded,
of which 40% are interested in collaborating in order to create multifunctional
golf courses.
The aim of the next phase of the project
is to increase the benefits of golf to society, help maintain the values of ecosystem
services and improve the business gains
from multifunctional activities through:

•

Arranging workshops with representatives of golf courses in order to
identify opportunities and challenges for multifunctionality.

•

Carrying out an inventory of current knowledge with the aim of
exploiting knowledge and experiences from related areas.

•

Arranging collaborative meetings
with representatives of different
interests in society.

•

Identifying important partners to
jointly initiate and run R&D on
multifunctional courses.
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STERF´s industrial scientific
partner programme

Because STERF will work globally and
launch international programmes in the
future, we would like to involve
important companies within the sector
in order to increase the credibility of
STERF´s research and development
programme, and also to increase financial support for programmes and projects.
The involvement of leading suppliers
would also strengthen the important
strategy that research and development
should be integrated all the way from
producer to end-user.
Companies becoming an industrial scientific partner to STERF will be equipped to meet major challenges facing the
golf sector, for example climate change,
more incisive environmental adaptation,
the water challenge, disease and weed
control, limited access to natural resources, public ignorance and weak support.

As Industrial Scientific Partner to
STERF, companies will gain a whole
range of benefits:
• Access to the leading Research and
Innovation Centre in the turfgrass
and environmental field.
• The opportunity to take part in
creating STERF´s research programme through participation in
the planning process.

•
•

•

•

Participation in STERF workshops
and seminars.
A world-wide network of contacts
with international universities and
centres of research in the golf sector.
A contact day to present and discuss
the particular company´s strategic
development issues.
Information via the STERF newsletter and website.

•
•

Collaboration on research projects
and product development.
Contacts with public authorities.

Photo: Poa pratensis L. Kentucky bluegrass (US),

Smooth-stalked meadow grass (UK)
Photo: Agnar Kvalbein
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The first PhD degree
funded by STERF

On 4 April 2011, Tatsiana Espevig defended her thesis entitled ‘Winter hardiness
and management of velvet bentgrass
(Agrostis canina) in the Nordic climate’.
The defence was held at the Norwegian
University of Life Sciences (UMB)
where Tatsiana had been enrolled as a
PhD student since 2007. Her supervisors were Dr. Trygve S. Aamlid from
Bioforsk (Norwegian Institute of
Agricultural and Environmental
Research), Dr. Anne-Marte Tronsmo
and Dr. Arne Tronsmo from UMB, and
Dr. Bingru Huang from Rutgers
University, USA. The members of evaluation committee were Dr. Jim Murphy
from Rutgers University and Dr. Birte
Boelt from Århus University, Denmark.
The Scandinavian velvet bentgrass project (2007-2011) has produced many new
insights into velvet bentgrass winter survival and also ready-to-use results for

how to prevent redundant accumulation
of thatch when growing this under-utilised species on golf course putting greens.
Tatsiana’s thesis was based on studies
carried out at the Norwegian Institute
for Agricultural and Environmental
Research (Bioforsk), UMB, Rutgers
University and the University of
Massachusetts (USA). Most of these
results were discussed during STERF’s
international velvet bentgrass seminar in
Finland in June 2010. The thesis is based
on five scientific papers, of which two
are published in Crop Science, USA.
The entire thesis is available at http://
sterf.golf.se and www.bioforsk.no. The
velvet bentgrass project was funded by
the Scandinavian Turfgrass and
Environment Research Foundation
(STERF) and the Research Council of
Norway (REC).

Photo: Just after the public defence on

4 April 2011. From left: Drs. Jim
Murphy, Trygve S. Aamlid, Bingru
Huang, Arne Tronsmo, Tatsiana

Espevig, Anne-Marte Tronsmo and
Øystein Johnsen (Head of Department,
UMB). Photo: Agnar Kvalbein.
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about STERF
Scandinavian Turfgrass and Environment
Research Foundation (STERF) is a
research foundation that supports existing and future R&D efforts and delivers
‘ready-to-use research results’ that benefit
the Nordic golf sector. STERF was set up
in 2006 by the golf federations in
Sweden, Denmark, Norway, Finland,
Iceland and the Nordic Greenkeepers’
Associations.
VISION

STERF is the leading international centre of expertise in sustainable golf course
management.

key organisations in the field of turfgrass
management.
Application: STERF delivers ready-to-use
results allowing excellent playing quality
through environmentally sound management.
Resources: STERF receives funding
from participating golf associations,
which can be complemented by funding
from other sources. STERF is an independent research foundation even when
funding is provided by other sources.
STERF Board
Bruno Hedlund, STERF, chair
Maria Strandberg, STERF, director

STERF Director

Advisory committee sub-group

Maria Strandberg, STERF

members

Advisory committee members

Scandinavian Greenkeepers’ Associations

Maria Strandberg, STERF director (chair)

Martin Nilsson DGA (coordinator)

Peter Landschoot, independent interna-

Tuukka Mönttinen FGA

tional expert

Bjarni Hannesson IGA

Kim Sintorn, coordinator for golf course

John Riiber, NGA

consultants/agronomists

Håkan Blusi, SGA

Martin Nielsen, coordinator for represen-

tatives of Scandinavian greenkeeper
associations
Nilla Nilsdotter-Linde, coordinator for
researchers at universities/research institutes in the Nordic countries

Course consultants and agronomists
Kim Sintorn, SGF (coordinator)
Ole-Martin Lilleby, NGF
Allan Brandt, DGU
Kristiina Laukkanen, FGU
Peter Edman, SGF

Principal strategies

Petri Peltoniemi, Finnish Golf Union

Approach: Research financed by STERF

Torben Kastrup Petersen, Danish Golf

Researchers

should be carried out at universities or
research institutes (or equivalent) where
most of the research capacity is concentrated. STERF has no research capacity
in the form of staff or facilities. The
work is carried out in project form and is
user-driven.
Capacity: STERF strengthens research
capacity by encouraging and supporting
networks and collaborating actively with

Union

Nilla Nilsdotter-Linde, (coordinator)

Pål Melbye, Norwegian Golf Federation

Magnus Enell, Professor, University of

Edwin Roald, Golf Union of Iceland

Lund

Gunnar Håkansson, Swedish Golf

Anne Mette Dahl Jensen, Senior advisor,

Federation

University of Copenhagen
Karin Blombäck, Researcher, Swedish
University of Agricultural Sciences
Kåre Ringlund, Professor emeritus
Guðni Þorvaldsson, Professor, Agricultural
University of Iceland

Trygve S. Aamlid, Norwegian Institute of

Agricultural and Environmental Research
Hans Beurling, Danish Greenkeeper
Association
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Background
The Nordic golf federations have
approx. 900 000 members, playing
golf on more than 900 courses
that cover a total area of more than
58 000 ha. Any societal activity
as significant as golf must take
responsibility for building knowledge
through research and development
(R&D). R&D is, and will continue
to be, a necessary and strategically
important investment for the Nordic
golf sector in achieving economically
and environmentally sustainable
golf facilities of high standard and in
establishing the credibility of golf as an
environmentally friendly sport. Golf
facilities that already are using new
knowledge are achieving cost savings,
through more efficient management
strategies, while also enhancing the
golf course, heightening the profile
of the golf facility and improving the
environment.
The golf sector relies on natural
resources and co-existence with the
environment and there are several

important reasons why Nordic R&D
is necessary. Central Scandinavia,
Oslo, Stockholm and Helsinki lie at
the same latitude as the southern tip
of Greenland (~60oN). This gives
a unique climate resulting from a
combination of factors such as light,
temperature and precipitation, both
during the playing season and especially
during the winter season. The Nordic
climate creates conditions for plant
growth and the construction and
management of golf courses that are
not found anywhere else in the world.
Changes in climate will also have
significant and profound implications
for the Nordic golf business. Golf
needs to plan for adaptation to climate
change. Golf must also seek to play
a credible part in minimising factors
affecting climate change, through the
adoption of greater resource efficiency
actions, combined with measures to
protect and enhance ecosystems.
The depletion of the earth’s natural
resources is one of the most pressing

environmental concerns, which is
directly connected to ecosystem damage
and the emission of climate changing
greenhouse gases. Reducing resource
consumption is central to this effort.
It also makes absolute business sense
to reduce unnecessary expense and
waste through efficient consumption of
energy and materials. For the golf sector
this means continuous improvement
towards energy and resource efficiency
combined with improved waste
management, which maximises reuse
and recycling. It also means applying
new renewable energy alternatives,
utilising products made from recycled
materials, and reducing embodied
energy through the development of low
energy supply chains, which would also
promote the purchase of local products
and services.
Few leisure activities have such an intimate interaction with the environment
as golf. Golf does not have an inherent
positive or negative impact on nature
and biodiversity. The overall impact
depends on the attributes of each site

Kjölur Golf Club, Iceland
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and the attention to detail in planning,
design, construction and management
of facilities. Golf courses include large
areas of land that are not used for the
game. Therefore there is potential for
better use of the land in order to provide
new opportunities for active outdoor
life.
A multifunctional golf course views its
operations from the broad, general perspective. In addition to providing a high
quality arena for golf, it supplies various
services that are beneficial for society at
large, e.g. increasing biological diversity
and protecting natural and cultural environments, and is available for active outdoor recreation, without compromising
safety. Continual supporting R&D is
needed to develop and establish multifunctional golf facilities, provide protection of the unique Nordic ecosystems
and prove that golf courses are often
positive within local environments, and
may be comparable to many natural and
semi-natural habitats in terms of animal
and plant diversity.

The golf sector is influenced by the
requirements of public authorities and
also by increasing environmental awareness among the general public. Good
examples of this are the new European
pesticide, water and soil directives.
Directive 2009/128/EG of the European
Parliament and of the Council from 21
October 2009, on establishing a framework for Community action on achieving sustainable use of pesticides, contains regulations establishing a framework for achieving such sustainable use.
This is to be achieved through e.g.
decreasing the risks and consequences
posed by the use of pesticides for human
health and the environment and
through the development and introduction of integrated pest management.
Only by continually supporting R&D
can we provide the golf sector with
access to information and tools based on
research and development for integrated
pest management and keep ahead of
developments and influence the new
National and European legislation affec-

ting the golf industry. STERF, together
with the Nordic golf sector, universities
and research institutions and authorities,
can take responsibility for ensuring that
R&D activities that are important for
integrated pest management are coordinated and executed and that new knowledge is delivered. STERF can contribute to the development of expertise
through communicating new knowledge
and relevant tried and tested experience
in an integrated pest management perspective. STERF in partnership with
consultants and good practitioners can
take responsibility for ensuring that a
Nordic model for systematic documentation of golf course maintenance is
developed.
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Strategic research objectives
Vision

Strategic objectives

The Nordic golf sector’s vision with
respect to golf course quality and the
environment is:
To promote high-quality golf courses,
whilst guaranteeing that ecosystem protection and enhancement are fully integrated
into golf facility planning, design, construction and management.

The strategic objectives for STERFfunded R&D activities are that:

Aim

The aim of STERF is to support R&D
that can help the golf sector to fulfil this
vision. The activities of STERF should
lead to improvements in golf course quality, as well as economic and environmental gains.

•   The design, construction, management and administration of golf courses
provide optimal conditions for playing
quality, the degree of utilisation of the
course, and management inputs.
•   The design, construction, management and administration of golf courses
are economically and environmentally
sustainable, for example with respect to
plant nutrient requirements, water and
energy use, drainage and control of
weeds and plant diseases.
•   Golf courses contribute to improving
relationship between golf and ecosystems, natural and cultural value of the
andscape, and promote biodiversity.
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international thematic platforms
Global challenges need international
collaboration. Therefore STERF has set
up and aims to show leadership within
four international thematic platforms by
ensuring that R&D activities within these platforms are coordinated and carried
out and new knowledge is delivered.
Integrated pest management

STERF together with the Nordic golf
sector, universities and research institutions and authorities takes responsibility
for ensuring that R&D activities that are
important for integrated pest management are coordinated and executed and
that new knowledge is delivered.
Multifunctional golf facilities

Multifunctional golf courses can contribute to the achievement of Nordic and
national environmental targets and help
improve people’s health and quality of
life, especially in areas surrounding dense conurbations, where there are large
numbers of golf courses. Through utilising joint Nordic expertise, the Nordic
area can become a model region as

regards multifunctional golf courses and
collaborations between different interests in society.
Sustainable water management

STERF’s goal is to provide science-based
information on integrated management
practices, based on existing knowledge
and new research results, to reduce water
consumption, protect water quality and
document the effects – both positive and
problematic – of well-managed turfgrass
areas on water resources.
Winter stress management

Winter damage is the foremost reason
for dead grass, reducing the aesthetic
and functional value of turf. UN climate
scenarios predict that due to high precipitation and unstable temperature, ice
and water damage will become the most
important cause of winter damage in the
future. STERF takes responsibility for
developing strategic expertise and new
knowledge to avoid and manage such
damage.
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SCANGREEN: Turfgrass species and varieties for integrated
pest management of Scandinavian putting greens
Project period: JaNuary 2011 – December 2014

Talks at conferences meetings, seminars, field days, etc (2011)
31 Jan: STERF / Gothenburg Golf District Meeting, Gothenburg, Sweden (Aamlid).
1 Feb: STERF / Skåne Golf District Meeting, Malmö, Sweden (Aamlid).
1 Mar: Norwegian Golf Federation Winter Meeting, Oslo, Norway (Aamlid).

Funding (kSEK)
2011
2012
2013
STERF
475
441
427
Variety entrance fees
90			
Other sources
136
86
86
Sum
701
527
513

2014	Total
427*
1770
90
180
88
395
605
2 345

* Reserved but not granted

Principal investigator / contact person
Trygve S. Aamlid, Norwegian Institute for Agricultural and Environmental Research,
Bioforsk Øst Landvik, NO-4886 Grimstad, Norway. Tel. + 47 406 23 778.
E-mail: trygve.aamlid@bioforsk.no
Co-applicants
Wendy Waalen, Bioforsk Øst Apelsvoll, Norway
Gudni Thorvaldsson, Agricultural University of Iceland, Iceland
Anne Mette Dahl Jensen, Forest & Landscape, University of Copenhagen-LIFE,

Denmark
Tatsiana Espevig, Bioforsk Øst Landvik, Norway
Arne Tronsmo, Norwegian University of Life Science, Norway

Greenkeeper Academy, Moskow, Russia (Aamlid)
28 Oct: German Greenkeeper Association, Dresden, Germany (Aamlid)
7 Nov: Danish Greenkeeper Week, Fjerritslev, Denmark (Aamlid)
9 Nov: Danish Greenkeeper Week, Fjerritslev, Denmark (Jensen)
20 Sept:

Project summary and status by 1 January 2012

Variety evaluation for golf greens is expensive and the seed market small compared
with other turfgrass areas. Therefore, variety testing for putting greens has to be funded mainly by the golf sector itself. The objective of this project is to perform a new
testing round for the period 2011-2014. Two test sites have been selected in each of the
two main climate zones characterising the Nordic countries. These are Korpa GC,
Reykjavik, Iceland (64°N) and Bioforsk Apelsvoll, Norway (62°N) in the northern
zone, and Bioforsk Landvik, Norway (58°N) and Sydsjælland GC, Denmark (56°N)
in the southern zone. The trials were established in the period July-September 2011.
A total of 38 varieties, including controls, are included in the trials: 10 of Festuca rubra
ssp. commutata, 6 of Festuca rubra ssp. trichophylla, 8 of Agrostis stolonifera, 5 of Agrostis
capillaris, 1 of Agrostis castellana, 2 of Agrostis canina, 1 of Poa trivialis, 1 of Poa supina,
and 4 of Lolium perenne.
The four trials are managed as ordinary putting greens with respect to mowing, fertiliser inputs, vertical cutting, topdressing, etc. The experimental design is split-plot,
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with species on main plots and varieties on subplots, thus allowing for different
management of the different species. Standard mowing height is 5 mm for Festuca
rubra, Lolium perenne, Poa supina and Poa trivialis, and 3 mm for Agrostis sp. Once
grow-in is completed, the annual fertiliser rate is 1.6 kg N/100 m2 in Agrostis stolonifera, Lolium perenne and Poa sp., and 0.8 kg N/100 m2 in Festuca rubra, Agrostis canina,
Agrostis capillaris and Agrostis castellana.
Besides ordinary evaluation criteria such as overall impression, tiller density, leaf fineness, turfgrass colour, turfgrass height growth and winter survival, we are paying particular attention to Microdochium nivale, the pathogen causing most disease and loss
of playing quality on Nordic golf courses. Preliminary results from the establishment
year (2011) at Landvik (photo 3) and Korpa suggest that Agrostis capillaris is more
susceptible to Microdochium patch than the other species in the project.
The trials are used actively for demonstration purposes. Results are published as
work progress reports in Scandinavian greenkeepers’ magazines and at seminars and
meetings. At the end of 2014, the results will be used to update the Nordic Turfgrass
Variety Guide.

Photos: Background: Experimental green at Korpa on 31 Dec. 2011. Photo: Gudni

Thorvaldsson. Small: Sowing the green plot trial at Sydsjælland GC, Sept. 2011.
Photo: Anne Mette Dahl Jensen.
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Revision of the Nordic Turfgrass Variety Guide

Project period: April 2011 – May 2012
Funding (kSEK)
STERF
Other sources
SUM	

2011				Total
82				
82
0				0
82				
82

Principal investigator / contact person
Trygve S. Aamlid, Norwegian Institute for Agricultural and Environmental Research,

Bioforsk Øst Landvik, NO-4886 Grimstad, Norway. Tel. + 47 406 23 778.
E-mail: trygve.aamlid@bioforsk.no

Project summary and status as of 1 January 2012

The Nordic turfgrass variety was launched in 2007, based on independent turfgrass
variety testing in Finland, Sweden, Denmark and Norway since 1985. Since then,
several new variety trials have been completed, and an update of the guide is therefore
needed. STERF has granted money for this work to be completed before the start of
the growing season 2012.
Concomitant with the inclusion of new varieties and elimination of varieties that are
no longer available on the Nordic market, the project group has decided to simplify
and modernise the guide according to the following criteria:
1.

Publication in STERF layout and with attractive photos.

2.

A brief description of turfgrass species including their strengths and
weaknesses, one page per species.

3.

Recommended species and mixtures of species for the following types of turf
in the two main climate zones of the Nordic countries:
a.
Golf greens, mowing height 3-5 mm
b.
Fairways, tees and other short cut lawns, mowing height 8-20 mm
c.
Football pitches with intense wear, 25-40 mm.
d.
Semi-roughs and home lawns, mowing height 30-60 mm.

Co-applicants
Asbjørn Nyholt, Nyholt Turfgrass Consulting, Denmark
Kim Sintorn, Swedish Golf Federation
Markku Niskanen, Agriculture and Agrifood Finland
Gudni Thorvaldsson,

Agricultural University of Iceland

Talks at conferences, seminars, meetings etc. in 2011
26 Sept: Plans for revision of the Nordic Turfgrass Variety Guide. Meeting with seed
companies re. turfgrass variety testing in the Nordic countries. Plant Directorate,
Copenhagen (Aamlid)
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4.

Tables of varieties within each species, ranked according to overall turfgrass
quality, for the various types of turf in the two climate zones. The list should
not include any line separating recommended from non-recommended
species.

The total number of pages in the new guide should not exceed 30, including photos.
Besides the printed version, the project group has suggested that the detailed descriptions of turfgrass varieties, which took up about 90 of the 125 pages in the 2007 version, be entered into a database at http://sterf.golf.se.

Photo. Fairway variety trial at Landvik, December 2011.

Photo: Ove Hetland.
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FESCUE-GREEN: Best management of red fescue (Festuca
rubra) golf greens for high sustainability and playability
Project period: July 2011 – July 2015
Funding (kSEK)
STERF
Other sources
SUM	

2011
300
153
453

2012
600
295
895

2013
600
204
804

2014
600*
178
778

2015	Total
300*
2 400
43
873
343
3 273

* Reserved but not granted

Principal investigator / contact person
Trygve S. Aamlid, Norwegian Institute for Agricultural and Environmental Research,

Bioforsk Øst Landvik, NO-4886 Grimstad, Norway. Tel. + 47 406 23 778.
E-mail: trygve.aamlid@bioforsk.no
Co-applicants
Anne Mette Dahl Jensen,

Forest & Landscape, University of Copenhagen-LIFE,

Denmark
Per Rasmussen, Smørum Golf Centre, Denmark
Agnar Kvalbein, Bioforsk Turfgrass Research Group, Bioforsk Øst Landvik, Norway

Project summary and status as of 1 January 2012

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 will be conducted under the mobile
rainout shelter covering a USGA green with a botanical compostion of approx. 90%
red fescue and 10% Poa annua at Landvik, Norway. The four irrigation regimes to be
compared are: (1) Irrigation to field capacity 3x per week (no drought stress, soil
water content (SWC) constantly close to 15% (v/v)); (2) deficit irrigation 3x per week,
SWC constantly close to 10%; (3) as (2) but with irrigation to field capacity every 3
weeks; and (4) wilt-based irrigation to field capacity, 1x per week, SWC ranging from
5 to 15%. The irrigation treatments will be combined with three seasonal distributions patterns for fertiliser. The experiment was sown in Sept. 2011 and experimentation will start in May 2013.
SP 2 will be conducted on a well-established green dominated by red fescue at
Smørum GC, Denmark (Photo 1). This SP focuses on mowing height (5 or 6 mm),
mowing frequency (3 or 5x/wk), and lightweight rolling (0, 2 or 4x/wk). A four replicate, split block design will be implemented, the main response variables being green
speed consistency, surface firmness, thatch characteristics and invasion of Poa annua.
Field experimentation will take place during the growing seasons 2012 and 2013.
SP 3 will investigate the benefits of including composted garden waste (‘Green Mix’)
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as an organic amendment in the root zone or topdressing sand on red fescue greens.
Compost is widely used on fescue greens in Denmark, and our hypothesisis is that
red fescue, because of its extensive root system colonised by mycorrhiza, is better
than Poa annua in utilising nitrogen and especially phosphorus from this organic
source. The main trial at Landvik was sown on 17 Aug. 2011 on root zones containing
compost and sphagnum peat, both with an ignition loss of 1.5-2.0%. (Photo 2).
Once grow-in is complete in 2012, topdressing programmes comparing straight sand
and compost-amended sand will be implemented in factorial combination with the
two root zones. The same topdressing programmes will also be compared in a
demonstration trial at Smørum GC, Denmark.

Photos: Background: Alternating plots with ‘Green Mix’ (dark green) and sphagnum

peat (light green) in SP 3. Landvik, Sept. 2011. Small: Inspection of fescue green to
be used in SP 2, Smørum GC, 1 Sept. 2011.
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Effects of mowing height, N-rate and P-rate/mycorrhiza
on quality and competition against annual bluegrass on
putting greens with red fescue as predominant species
Project period: May 2011 – December 2014

Funding (kSEK)
		
STERF		
Other sources		
TOTAL		

2011
216
144
360

2012

2013
2014 	TOTAL
		
24
240
144
144		
432
144
144
648

Principal investigator / contact person
Tatsiana Espevig, Bioforsk* Øst Landvik, Reddalsveien 215, Grimstad, NO-4886.

Phone: +47 406 23 778. E-mail: tanja.espevig@bioforsk.no
*Norwegian Institute for Agriculture and Environmental Research
Co-applicants
Erik Joner, Bioforsk Soil and Environment,
Agnar Kvalbein, Bioforsk Øst Landvik, Norway
Trygve S. Aamlid, Bioforsk Øst Landvik, Norway

Project summary and status as of 1 January 2012

Red fescue (Festuca rubra) is the most environmentally friendly turfgrass species used on
golf greens. Among its advantages are low requirements for water and nitrogen and high
resistance to snow moulds. To improve wear tolerance, colour and other quality parameters of fescue greens, the species is traditionally sown in mixture with colonial bentgrass
(Agrostis capillaris). The use of red fescue in mixture with velvet bentgrass (Agrostis canina)
appears to be promising, but the performance of this mixture has not yet been documented. Velvet bentgrass also requires little N and competes well against annual bentgrass (Poa
annua) due to its high density. Irrespective of whether colonial bentgrass or velvet bentgrass is chosen as the red fescue companion, it is expected that the fescue/bentgrass ratio
will decrease and the competition from annual bluegrass will increase with lower mowing
heights and higher inputs of nitrogen and phosphorus.
Often referred to as the ‘roots of roots’, the symbiotic relationship with mycorrhiza has
been reported to extend the root system of turfgrasses, thus enabling the grasses to absorb
more nutrients from soils that are deficient in nutrients, especially phosphorus. Since roots
of annual bluegrass are less infected by mycorrhizal fungi than roots of red fescue (and
bentgrasses), replacement of readily available P fertiliser with mycorrhiza may well shift
turfgrass competition on golf greens in favour of red fescue (and bentgrasses). Thus, the
objective of the project is to determine the effects of mowing height, N-rate and P-rate/
mycorrhiza on quality and competition against annual bluegrass on golf greens with pure
red fescue or with mixtures of red fescue with either colonial bentgrass or velvet bentgrass.
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The experiment is being carried out on a USGA spec. green that was established in August
2010. The root zone contains 10 % (v/v) peat. The trial was sown with: (1) 99% red fescue +
1 % annual bluegrass; (2) 90% red fescue + 9% velvet bentgrass + 1% annual bluegrass; or
(3) 90% red fescue + 9% colonial bentgrass + 1% annual bentgrass.
The turf is mown to either 4 mm or 5.5 mm. Three annual N rates of 0.5, 1.0, or 1.5 kg per
100 m2 are applied in combination with 0 kg P per 100 m2 with mycorrhizal fungi, 0 kg P
per 100 m2 without mycorrhizal fungi or 0.18 kg P per 100 m2 without mycorrhizal fungi
(Photo 1). Turfgrass quality, playability, thatch formation, mycorrhiza colonisation and
botanical composition (including invasion of annual bluegrass) are recorded regularly
during the growing season (2011, 2012 and 2013). The first findings from the project will be
reported in 2012.
Besides funding from the Norwegian Golf Federation through STERF, this project is
being partly funded by the mycorrhiza project through the EU programme ERASME.

Photos : Background: Red fescue trial green. Small:

Close up of red fescue (Festuca rubra).
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Overseeding of Fairways - A strategy for finer turf
with less broadleaved weeds and Poa annua
Project period: April 2011 – December 2014

Funding (kSEK)

Project summary and status as of 1 January 2012

STERF
Other sources

2011
170.7
92.5

2012
156
92.5

2013
156
92.5

2014	Total
177.4
660.1
20
297.5

SUM	

263.2

248.5

248.5

197.4

957.6

Principal investigators/ contact persons
Anne Mette Dahl Jensen, Forest & Landscape, University of Copenhagen-LIFE,

Rolighedsvej 23, 1958 DK-Frederiksberg C. Denmark
Tel: + 45 35331706 (+45 23453826 mobile). E-Mail: amdj@life.ku.dk
Co-applicants
Trygve S. Aamlid The Norwegian Institute for Agricultural and Environmental Research

(Bioforsk), Norway
Agnar Kvalbein The Norwegian Institute for Agricultural and Environmental Research

(Bioforsk), Norway
Talks and posters at conferences, meetings, seminars, field days etc. in 2011
12 June: Bioforsk Turfgrass Field Day. Presentation of project (Kvalbein/Aamlid).
Nov: DGA week, Denmark, Title: New research projects in Denmark (Jensen)

Research concerning management of golf course fairways has so far been neglected
compared with golf greens. Legislation regarding pesticide reduction will cause serious
problems with Poa annua and broadleaved weeds in years to come. Establishing a
strong competitive turfgrass sward might be one solution to avoid massive invasion of
weeds. This can be accomplished with an appropriate overseeding strategy adapted to
the Nordic countries.
The aim of this project is to test a variety of parameters that influence the outcome of
an overseeding procedure. This includes overseeding date, fertilisation and the turfgrass
species Lolium perenne, Festuca rubra and Poa pratensis. Tests are being performed on
an experimental fairway at Landvik (Bioforsk, Norway) and on three golf courses
(Korsør, Hornbæk and Skovbo) in Denmark in the period 2011-2013 and with recording also in 2014. Grass species composition and weed occurrence (degree of cover of
the different weed species, including Poa annua) are being recorded. In addition, the
financial costs of the different procedures will be estimated for a standard golf course.
The project started in April 2011 with the establishment of field trials. Overseeding was
performed mainly according to plan in spring and autumn 2011, although in Denmark
the autumn overseeding was performed rather late due to several months of rain. Grass
composition and weed occurrence were measured in the spring in Denmark and at
Landvik (before the first overseeding treatment) and in the autumn at Landvik.
On the three Danish golf courses, the predominant grass on fairways was initially Poa
annua. A visual examination of the experimental plots in autumn revealed clear esta-
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blishment of Lolium perenne (in rows) in plots with the spring overseeding. In addition,
in spring and autumn there was a quick effect in plots with additional fertiliser.
Visually, the turf was denser and greener.
Preliminary observations at Landvik also suggest significant improvement in fairway
quality after overseeding with Lolium perenne and, to a lesser extent, Festuca rubra.
Observations so far suggest that overseeding in September is more efficient than overseeding in May. Even Poa pratensis germinated after overseeding in September, but
seedlings were weak and it remains to be seen whether they will survive once competition becomes more severe in spring 2012.
The overseeding procedure will be repeated in 2012 and 2013.
The project is being partly sponsored by Prodana, which provided the sowing equipment, the transportation of the equipment and the grass seed.

Photos: Small: Overseeding in spring 2010 at Hornbæk golf course.

Background: Established perennial ryegrass, 22 Nov. 2011. Treatment: overseeding with
perennial ryegrass and 50 kg extra N in spring (plot 1). Hornbæk golf course, Denmark.
Photos: Anne Mette Dahl Jensen.
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Weed control on fairways

Project period: March 2011 - December 2013

Funding (kSEK)
STERF
Other sources
SUM	

2011
2012
2013	Total
30		40
70
40
15
15
70
70
15
55
140

Principal investigator/contact person
Anne Mette Dahl Jensen, Forest & Landscape, University of Copenhagen-LIFE,

Rolighedsvej 23, 1958 DK-Frederiksberg C. Denmark
Tel: + 45 35331706 (+45 23453826 mobile). E-Mail: amdj@life.ku.dk
Co-applicants

St. Knuds Golf Club and Odense Golf Club.
Talks at conferences meetings, seminars, field days, etc. in 2011
Nov: DGA week, Denmark, Title: New research projects in Denmark (Jensen)

Project summary and status as of 1 January 2012

Experiences from management of football pitches indicate that management practices
including deep slicing and placement of fertiliser and seed within the soil can reduce
weed occurrence and create a denser grass cover.
The purpose of this project is to test a management method involving fertiliser placement, frequent, deeper turf slicing and deep seed sowing on golf course fairways over a
3-year period.
The hypothesis is that the turf in the treated fairways will become denser and the weed
population will be significantly reduced with this management method.
The denser turf population is expected to lead to reduced use of herbicides on the two
study golf courses. The method used in the project will most likely also reduce the use
of fertilisers, because the fertiliser is placed in the growth zone near the roots of the turf,
where it can be used efficiently.
A large-scale experiment on the St. Knuds and Odense golf courses was initiated in
2011. Weed occurrence was estimated in spring and fertiliser was applied twice during
the growing season. Unfortunately, Fyn (the Danish island where the two courses are
located) was plagued by heavy rain during autumn 2011 and it was impossible to overseed without damaging the fairways.
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Fairway plots which were given additional fertiliser visually appeared greener and
denser. This reflects the fact that most fairways in Denmark only receive a limited
amount of fertiliser, on average 50 kg/ha, which might limit grass growth.
In 2012 the management programme with overseeding will be carried out if the
weather allows it. In addition, weed occurrence will be measured in spring and
autumn.

Experimental work at St. Knud´s golfcourse, Denmark, spring 2011.
Photo: Anne Mette Dahl Jensen
Photo:
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Optimal maintenance for hardening and early
spring growth of green turfgrass
Project period: January 2005 - August 2012
Funding (kSEK)

2006
STERF		
Other sources
500
SUM	
500

2007
1 000
500
1 500

2008
2009/10
2011/12	Total
1 100
1 220
480
3 300
500			
1 500
1 600
1 220
480
4 800

Principal investigator / contact person

From Sept. 2011: Dr Karin Blombäck. Department of Soil and Environment, Swedish
University of Agricultural Sciences, Box 7014, SE 750 07 Uppsala, Sweden
Tel. +46 (0)18671263, E-mail: karin.blomback@slu.se
Co-applicants
Magnus Barth, Head Greenkeeper, Fullerö Golf Club
Dr Mats Linde, Swedish University of Agricultural Sciences (SLU)
Dr Tom Ericsson, Swedish University of Agricultural Sciences (SLU)
Maria Strandberg MSc, Swedish Golf Federation (SGF)
Professor Arne Tronsmo, Norwegian University of Life Sciences (UMB)

Project summary and status as of January 2012

The project consists of three parts: 1) Construction of new research greens; 2) studies
on how winter hardening and early spring growth are influenced by management
strategy; and 3) information and communication.

The first part of the project was finished in late summer 2006, when the two chipping
and research greens at Fullerö GK were opened for play and the management regime
was changed, from establishment of the grass to fertilisation and fungicide treatment,
according to the research plan. One of the greens was seeded with red fescue and one
with creeping bent grass. In addition to the new test greens, an existing green with
annual meadow grass was also used in the project. The research plan included four
different fertilisation regimes (traditional, traditional with late N supply, demand-driven and demand-driven with late N), with or without fungicide and with or without
early spring cover.
Two of the three winters included in the project period were uncommonly mild and
gentle to the grass. Damage was greater during the first winter, 2007/2008 for all grasses, but particularly for annual meadow grass, with an average of 12% damage with
fungicide and 45% without. Creeping bent grass had almost 0% damage with fungicide and up to 7.5% without, whereas red fescue had 1.5% damage with fungicide and
2.5 % without. In the following two years, damage was below 0.5% for red fescue, up
to 4% for creeping bent and 15% for annual meadow grass. There was no correlation
of winter damage to fertilisation regime for any of the species.
All chemical analyses were completed in autumn 2011. Preliminary results show that
fructan was the most prevalent carbohydrate throughout all grass species, followed by
sucrose. The higher N fertilisation rate for the ‘Traditional’ treatment gave lower total
analysed water soluble carbohydrate (TWSC) content for most dates for all three species. ‘Late N’ showed no advantage or disadvantage over ‘No late N’. The ‘Fungicide
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applied’ had slightly higher TWSC content for creeping bent grass at half the sampling dates, but no difference for the other two grasses. The ‘Spring cover’ had no effect
on TWSC content for any of the grasses.
The external communication of projects has been delayed in 2011 due to the lack of
final results. In the coming year, when more concrete results and conclusions will be
produced within the project, there will be more opportunities for communication
and information about the project.

Figure Total analysed water soluble carbohydrates for the Traditional and Demand
Treatments for a) Creeping bent grass, b) Red fescue , c) Annual meadow grass.
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Better turfgrass survival in a changing winter climate
Project period: June 2011 – December 2014
Funding (kSEK)
STERF
Other sources
SUM	

2011
396
1 073
1 469

2012
396
1 265
1 661

2013
396
1 097
1 493

2014		Total
396 		
1 584
887		
4 322
1 283 		
5 906

cumulation of anaerobic metabolites; and (5) ice and water damage resulting from
recurring freeze/thaw cycles, often in combination with high watertables causing
hydration of turfgrass crowns.

Tatsiana Espevig, Norwegian Institute for Agriculture and Environmental Research,

The principal objective of this project is to reduce winter injury of grasses for golf
courses, recreational areas and pastures through better understanding of dehardening reactions and appropriative management in a wetter and less stable winter climate. The project is divided into three subprojects (working packages, WP). Briefly,
the subgoals and status for each are:

Bioforsk Øst Landvik, Reddalsveien 215, Grimstad, NO-4886.
Phone: +47 406 23 778. E-mail: tanja.espevig@bioforsk.no

WP 1. To

Principal investigator/contact person

Co-applicants
Trygve S. Aamlid, Bioforsk Øst Landvik, Norway
Agnar Kvalbein, Bioforsk Øst Landvik, Norway
Wendy Waalen, Bioforsk Øst Apelsvoll, Norway
Mats Höglin, Bioforsk Vest Særheim, Norway
Jim Ross, Prairie Turfgrass Research Centre, Canada
Michelle DaCosta, University of Massachusetts, USA
Project summary and status as of 1 January 2012

About 70% of Scandinavian golf courses suffer revenue losses every year due to
winter damage. Winter damage on turfgrasses is commonly divided into five
categories, namely (1) direct low temperature freezing injury; (2) winter diseases,
primarily snow moulds; (3) desiccation due to impeded water uptake of grasses
growing in frozen soils; (4) ice encasement causing starvation, suffocation and ac-

quantify the effect of temperature increase on dehardening of six turfgrass
species (Poa annua, Festuca rubra ssp. commutata, Festuca rubra ssp. trichophylla,
Agrostis capillaris, Agrostis canina, and Agrostis stolonifera). In late November 2011,
the turfgrass cores were taken from the USGA spec. green at Bioforsk Landvik
(coastal location). Plants were dehardened at 10 °C for 0, 6 and 12 days under controlled environmental conditions at Bioforsk Særheim (Photo) and tested for frost
tolerance (lethal temperature for 50% of plants (LT50) after 21-d regrowth in the
greenhouse). The experiment will be repeated in 2012.

WP 2. To

monitor cold hardiness levels of four species (Festuca rubra ssp. commutata,
Festuca rubra ssp. rubra, Poa pratensis, and Lolium perenne) growing on a fairway
with low and high watertable throughout winters 2011-12 and 2012-13 (three
times) and relate this to soil temperature, crown and soil moisture content and
carbohydrate content in crown tissue. The first sampling was conducted in midDecember 2011at Bioforsk Landvik (Photo), and the grasses have been tested for
frost tolerance and carbohydrate storage.
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WP 3. To

assess the impact of ice encasement and protective covers on the survival
of six turfgrass species (the same as in WP 1) under green conditions. The main
experiment is being conducted on the experimental USGA spec. green at Bioforsk
Apelsvoll (inland location). In November 2011, plots were covered with either (1)
ice, (2) a protective cover of impermeable plastic, (3) plastic above an insulating
layer of Encamat, or (4) control, natural snow cover. Samples will be collected six
times from December until April during the winters 2011-12 and 2012-13 and
exposed to immediate regrowth, etiolated regrowth and carbohydrate analyses. This
experiment is being supplemented with a large-scale demonstration trial representing various turfgrass species in each of the countries Finland, Sweden and Norway.
On each of these courses, one practice green is divided into sections representing
various winter covers.
The preliminary results will be ready in May-June 2012, when all data from
experiments 2011-2012 are collected and analysed.
The project is being funded by STERF and the Research Council of Norway.
Besides Bioforsk scientists, a reference group has been appointed with head greenkeepers and turfgrass agronomists from Finland, Sweden, Denmark and Norway
and with the international experts Jim Ross from Olds College, Alberta, Canada,
and Michelle DaCosta from the University of Massachusets, USA.

Background: Turfgrass cores under controlled environmental conditions att
Bioforsk Særheim. Small: Sampling in mid-December 2011at Bioforsk Landvik.
Photos:Tatsiana Espevig

Photos:
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Development of methods for non-pesticide
weed control on golf fairways
Project period: February 2008 – December 2012
Funding (kSEK)
		
2008
2009
STERF		 65
125
Other sources		
612
612
SUM		
677
737

2010*		Total
250		
440
408		
1 632
658		
2 072

the grass cover. However the changes in occurrence (negative and positive) are only a
few percent. So far there are no indications of methods that can effectively reduce
weed occurrence (a number of data still need to be analysed but the expectation is that
this will not change these prior conclusions). Complementary experiments and
reviews of existing knowledge will be performed in 2012 in order to obtain new ideas
for reduction of weeds on fairways.

* Some money has been transferred to 2012.

Experiments in 2011 - 2012
Principal investigator / contact person

Data from the two field experiments (original project) are in the process of being
analysed.

Anne Mette Dahl Jensen, Forest & Landscape, University of Copenhagen-LIFE,

Rolighedsvej 23, 1958 DK-Frederiksberg C. Denmark
Tel: + 45 35331706 (+45 23453826 mobile). E-Mail: amdj@life.ku.dk
Project summary and status as of 1 January 2012

The project period has been extended to December 2012. Some experiments planned
in 2011 were cancelled due to extended periods of rain. These experiments will be performed in 2012. The aim of the project was to develop new strategies for pesticide-free
mechanical management of weeds, with the focus on timing and frequency, in order
to reduce herbicide use.
Experiments performed in 2008 and 2009 indicated that different mechanical treatments can have a small negative effect on the occurrence of three weed species, clover,
daisy and dandelion. Additional harrowing and verticutting has a positive effect on

Weed flaming: The hypothesis is that a flaming intensity at which some weed species

are damaged but the grass survives can be identified. In autumn 2010 an experimental
field at Furesø golf course was established (7 levels of flaming intensity). Flaming was
performed twice during autumn 2010 and continued in spring 2011. Due to extended
rain in late summer and autumn 2011, the experiment was not repeated. Data are in
the process of being analysed.
Fertiliser: Type of fertiliser (acid/non acid) may influence weed occurrence. Different

types and different amounts should have been tried on two courses in 2011. Due to
extended periods of rain in summer and autumn the experiment was cancelled after
the first application. It will be repeated in 2012. Bio Nutria is the fertiliser supplier.
Scalping fairways: A scalping experiment was planned at Furesø golf course, but the
experiment was not performed in a way that allowed data collection.

ongoing projects sterf 29

Earthworm casts: Many greenkeepers are searching for methods to reduce earthworm
casts because they are seen as perfect niches for germination of weed seeds.
Experiences from small experiments and ideas will be published in Nordic greenkeeper journals.
Grazing: In 2011-2012 resources are being used to collect experiences from greenkeepers

using grazing animals for weed control. Some of these data have been used in an IPM
fact sheet. Experiences from an experiment at Värpinge golf course will be collected in
2012.
Compost tee: In 2012, four Danish golf courses will perform pilot experiments with

compost tees. Greenkeepers will be asked to observe the effect on weeds, earthworm
casts, grass growth etc. These experiences will be summarised and published in
Nordic greenkeeper magazines.

Photo: Sheep and golfers at Värpinge golf course in Lund, Sweden.

Photo: Håkan Rasmusson.
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Fertiliser strategies for golf turf:
Implications for physiology-driven fertilisation
Project period: August 2007 – December 2011

Project summary and status as of 1 January 2012

The overall aim of the project is to develop recommendations for demand-driven fertilisation and in this way create a more environmentally friendly and economic way of
2007
2008
2009
2010
2011	Total
STERF
91
386
462
171
113
1 223
fertilisation. The project was carried out in two steps, one in a climate chamber
Other sources
133					
133
(Ultuna) and one in the field (Landvik) with creeping bentgrass, velvet bentgrass,
SUM	
224
386
462
171
113
1 356
colonial bentgrass, chewings fescue and slender creeping red fescue. Annual bluegrass
was also initially included in the study, but had to be excluded due to heavy nematode
Principal investigator / contact person
infestation.
Tom Ericsson, Department of Urban and Rural Development, P.O. Box 7012,
SE-750 07 Uppsala, Sweden. Tlf. +46(0)18-672534. E-mail: tom.ericsson@slu.se
The main results from the growth chamber study confirmed that turf grasses do not
deviate in any major respect from other plant species with regard to the influence of
Co-applicants
shoot N concentration on growth-related processes. Root development, leaf stiffness
Karin Blombäck, Swedish University of Agricultural Sciences
and fructan storage are all favoured when the shoot N concentration is low, i.e. when
Trygve Aamlid, Bioforsk Landvik, Norway
the rate of N supply limits growth. Factors negatively affecting growth such as shade,
drought, low cutting height and high or low temperatures will reduce nutrient requiTalks at conferences meetings, seminars, field days, etc. in 2011
rements. As a consequence, N supply must be reduced to meet the decreased nutrient
16 Nov. Agnar Kvalbein"Correct fertilisation - healthy turf" Czech Greenkeepers
needs and thereby prevent the shoot N concentration from increasing, which will othAssociation seminar, Mendel University, Brno.
erwise negatively affect root growth, carbohydrate storage and leaf morphology, and
hence playing quality. Thus, irrespective of whether the aim is high playing quality or
fast growth in order to repair damage, choice of the appropriate shoot N concentration and the ability to maintain this N concentration at a constant level throughout
the growing season are crucial for turf development.
Funding (kSEK)
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A nitrogen concentration of approximately 3.3% in dry leaves is enough for achieving
a healthy turf and high playing quality of both fescues and bentgrasses. Values of 5%
in fescues and 6% in bentgrasses represent the upper limits when fast growth is required.
Creeping bentgrass was ranked highest with regard to nutrient demand and required
30% more N compared with colonial and velvet bentgrass and twice as much N as
fescues.
Based on our results from the field and climate chamber studies, we drew the conclusion that day length and temperature, together with the growth potential of the species, can successfully be used as driving variables when quantifying the running fertiliser needs from early spring to late autumn. In this way, stability in shoot N status can
be achieved. The risk of exceeding the N uptake ability of the turf, and hence causing
nutrient leaching, is low as long as the growth capacity of the turf is not fully used.

Photo: Demand-driven fertilisation, an environmentally friendly means of achieving

high playing quality. Agnar Kvalbein and Kjell Hansen inspecting ball roll at Brynset
golf course in Norway.
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Evaporative demands and deficit irrigation
on golf courses and other turfgrass areas
Project period: July 2008 – December 2012

The goal of this project is to save water and promote turf quality through better irrigation practices. The project is divided into four subprojects (SPs).

Funding (kSEK)

2008
2009
STERF		 395
Other sources
94*
348**
SUM	
94
743

* Rainbird irrigation company

Project summary and status as of 1 January 2012

2010
395
440**
835

2011
395
440**
835

2012	Total
294
1 479
348**
1 670
642
3 149

**Norwegian Research Council

Principal investigator / contact person
Trygve S. Aamlid, The Norwegian Institute for Agricultural and Environmental
Research, Bioforsk Øst Landvik, N-4886 Grimstad, Norway.
Tlf. + 47 90 52 83 78. E-mail: trygve.aamlid@bioforsk.no
Co-applicants
Jan Stavås, Rainbird Irrigation Company, Sweden.
Jerry Knox, Cranfield University, UK
Agnar Kvalbein, Bioforsk, Norway
Hugh Riley, Bioforsk, Norway

In SP1, the objective is to determine crop coefficients (Kc), i.e. the ratio between actual and reference evapotranspiration, of various turfgrass species on greens and fairways. In 2009 and 2010, turfgrass water use was determined by daily pulling out and
weighing metal cylinders (10 cm diameter, 30 cm deep, sealed bottom) that had been
installed on greens and fairways at Landvik. Kc at green mowing height (5 mm in
Festuca spp. and 3 mm in Agrostis spp.) increased in the order A. canina < A. stolonifera
< Festuca rubra ssp. commutata = F. rubra ssp. trichophylla < A. capillaris. We suggest
that the surprisingly high Kc from the open and sandy red fescue greens was due to
higher surface temperatures and more exposure to wind than on the dense and lowcut velvet- and creeping bentgrass greens. We also found that Kc values were much
higher (1.5-2.5) on the first day after irrigation to field capacity than on subsequent
days (0.8-1.1). This implies that frequent irrigation to field capacity will greatly
increase water use compared with deficit or wilt-based irrigation.
The objective of SP2 is to develop deficit irrigation strategies. In 2010 and 2010, trials
were conducted under mobile rain-out shelters on a creeping bentgrass green and on a
fairway dominated by red fescue and colonial bentgrass. In the green trial, deficit irrigation to approx. 50% of field capacity twice or six times per week produced equal
turf quality with significantly less use of water compared with irrigation to 100% of
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field capacity once, twice or six times per week. In the fairway trial, deficit irrigation
with an average of 7 mm two times per week produced significantly better turfgrass
quality than irrigation to field capacity (average water use). The fairway trials also
demonstrated less impact of soil surfactants with deficit irrigation than with field
capacity-based irrigation.
The objective of SP3 is to implement the findings from SP1 and SP2 in large-scale
demonstration trials on golf courses. In 2011, new demonstration trials were initiated
at Visby GC, Gotland, Sweden and Larvik and Vestfold GC, Norway. As deficit irrigation puts higher requirements on distribution uniformity than traditional irrigation
to field capacity, important objectives of these demonstration trials are to monitor the
quality of the irrigation system and to evaluate the need for irrigation of golf greens by
hand.
The objective of SP4 is to publish two scientific papers and a ‘Scandinavian Turfgrass
Irrigation Handbook’. Together with presentations at the 3rd European Turfgrass
Conference, this will be accomplished in the last project year, 2012.

Background: Green plot with severe drought symptoms, 3 Aug. 2011
Small: Irrigation experiment fairway, 1 Aug. 2011.

Photos.
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Impact of Primo MAXX® and fungicides on turfgrass
winter survival on Nordic golf greens

Project period: August 2010 – July 2012

Project summary and status as of 1 January 2012

Funding (kSEK)
		 2010
2011
2012		Total
STERF						0
Other sources		
121
270
113		
504
SUM		 121
270
113		504

Based on documentation provided by the project ‘Evaluation of plant growth regulator trinexapac-ethyl (Primo MAXX® on Nordic golf courses’ (STERF / Syngenta
2007-2009), applications have been submitted for approval of Primo MAXX® on golf
courses in Finland and Norway. The growth regulator is already approved for turfgrass
use in Iceland and Sweden as of 1 July 2011.

Principal investigator / contact person
Trygve S. Aamlid, The Norwegian Institute for Agricultural and Environmental
Research, Bioforsk Turfgrass Research Group, Landvik, N-4886 Grimstad, Norway.
Tlf. + 47 90 52 83 78. E-mail: trygve.aamlid@bioforsk.no
Co-applicants
Lars Wiik, HUSEC AB / Hushållningsselskapet, Borgeby, Sweden
Markku Niskanen, Agricultural Research Centre (MTT), Ylistaro, Finland
Oiva Niemelainen, Agricultural Research Centre (MTT), Jokioinen, Finland
Trond Pettersen, Bioforsk Turfgrass Research Group, Norway
Tanja Espevig, Bioforsk Turfgrass Research Group, Norway

Talks and posters at conferences, meetings, seminars, field days etc. in 2011
1 March: Norwegian Golf Federation Seminar, Oslo

One of the findings in our previous STERF project was that regular use of Primo
MAXX® during the growing season could reduce snow mould during the subsequent
winter. If this is validated in practice, Primo MAXX® may become an important part
of an Integrated Pest Management (IPM) programme on golf courses. Thus, the
objectives of the present project are to: (1) clarify the effect of Primo MAXX® on
disease susceptibility of the turf; and (2) determine whether fungicide use can be
reduced or improved with the inclusion of Primo MAXX®.
Trials were initiated in Aug. 2010 on a creeping bentgrass green at Ypäjä GC, Finland,
a red fescue green at Fullerö GC, Sweden, and an annual bluegrass green at Bioforsk
Landvik, Norway. Unfortunately, the trials at Fullerö and Landvik were both killed by
long-lasting ice cover during the winter 2010-11. Mean values from the Finnish trial
suggested less snow mould and better visual appearance in spring 2011 on plots that
had been treated with Primo MAXX® in 2010.
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After reseeding in April 2011, a new Primo MAXX® and fungicide trial was established
on the Poa annua green at Bioforsk Landvik. Main plots were sprayed with Primo
MAXX® at two-week intervals from 1 July until late September. From mid-October to
early December, subplots within each main plots were sprayed with Headway,
Medallion and a couple of experimental fungicides at various intervals and in various
combinations.
Besides the main trial at Bioforsk Landvik, additional experiments concentrating on the
effects of fungicides were established on a red fescue/colonial bentgrass green at Härma
GC, Finland, and a creeping bentgrass green at Tegelberg GC, Sweden, in October
2011. As in the trial at Landvik, the main observations in these trials will be conducted
after snow melt in spring 2012. Preliminary observations at Landvik showed that all
fungicides diminished the attack by Microdochium patch compared with the unsprayed
control plot (photo).
The project is funded 100% by Syngenta and carried out according to the Contract
Service Evaluation Agreement between STERF and Syngenta.

Photo:

Poa annua trial at Landvik on 9 Nov. 2011, three weeks after first application of
fungicides. Plot treated with Headway to the left, untreated control plot to the right.
Photo. Trygve S. Aamlid.

36 sTERF ongoing projects

Testing of alternative plant production products
for the control of Microdochium nivale
and other diseases on golf greens
Project period: October 2011 - December 2014

Project summary and status as of 1 January 2012

The most important turfgrass pathogen in Scandinavia is Microdochium nivale, causing Microdochium patch (also referred to as Fusarium patch) during the growing
2011
2012
2013
2014		Total
season and pink snow mould during the winter season. To control these diseases, most
STERF						
0
Interagro BIOS AB
97
336
287
299		
1 019
spray their greens with fungicide(s) in autumn. However, few fungicides are approved
Nordisk Alkali
52
168
144
146		
510
for use on golf courses in the Nordic countries, and Directive 2009/128/EG of the
SUM	
149
504
431
445		
1 529
European Union also calls for a reduction in pesticide use through the development of
integrated pest management (IPM).
Funding (kSEK)

Principal investigator / contact person

Trygve S. Aamlid, The Norwegian Institute for Agricultural and Environmental
Research, Bioforsk Turfgrass Research Group, Landvik, N-4886 Grimstad, Norway.
Tlf. + 47 90 52 83 78. E-mail: trygve.aamlid@bioforsk.no
Co-applicants
Klaus Paaske, Department of Agroecology, Aarhus University, Denmark
Anne Mette Dahl Jensen, Forest & Landscape, University of Copenhagen-LIFE, Denmark
Ian Tomlinson, Rungsted Golf Course, Denmark
Lars Wiik, Husec AB, Sweden
Tatsiana Espevig,

Bioforsk Turfgrass Research Group, Landvik, Norway.
Arne Tronsmo, Norwegian University of Life Science, Ås, Norway
Trond Pettersen, Bioforsk Turfgrass Research Group, Landvik, Norway.

One element of an IPM programme on golf courses could be the use of alternative,
non-chemical products instead of fungicides. Three such products, namely the microbiological products Turf G+ and Turf S+ and the sea weed product Vacciplant, are
already listed on EU Annex 1 (Regulations (EC) 1107/2009 and (EU) 540/2011) and
offer potential for the control of Microdochium nivale and perhaps other turfgrass
diseases, Thus, the objectives of this project are to:
1. Provide documentation according to ‘Good Experimental Practice’ standards for
official registration of Turf G+, Turf S+ and Vacciplant on golf courses, primarily in
Denmark, but also in the other Nordic countries.
2. Find the most optimal way (rate, timing) of using the product(s) for the control of
Microdochium nivale and other turfgrass pathogens and disseminate this knowledge to
turfgrass managers.
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The project started in late October 2011 with the establishment of field trials on
greens seeded with various turfgrass species at Rungsted GC, Copenhagen,
Denmark; Kävinge GC, Skåne, Sweden; and Arendal GC and Bioforsk Turfgrass
Research Center, Landvik, South Norway. The experimental plan includes application of the test products at different rates and in different combinations. Unsprayed
plots and plots sprayed with fungicides are included as controls.
In 2012, the field trials will be supplemented with laboratory experiments testing
the effect of Turf G+ and Turf S+ on isolates of Microdochium nivale in vitro.
The project is being funded by grants from the Danish Environmental Protection
Agency through STERF’s industrial partners Interagro BIOS AB representing
Turf G+ and Turf S+, and Nordisk Alkali representing Vacciplant.
The project is funded 100% by Danish Ministry of the Environment , Interagro
BOIS AB and Nordisk Alkali and carried out according to STERF´s General
contract conditions.

Photos. Background:Inspection of fescue/browntop green to be used in project,

Rungsted GC, Copenhagen, 5 Sep. 2011. Small: Sporodochia of M. nivale on leaves from experimental green at Rungsted GC, Nov. 2011. Photo: Tanja Espevig.
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large Scale demonstration trial:
Silvery thread moss on greens

Project period: June 2011 – December 2013

Funding (kSEK)
		
2011
2012
STERF		 20
20
Other sources				
SUM		 20
20

Project summary and status as of 1 January 2012

2013	Total
20
60
0
20
60

Principal investigator / contact person
Mikael Frisk, Swedish Golf Federation, Paradvägen 67, SE-352 62 Växjö, SWEDEN
Tlf + 46 (0)70 634 44 98, E-mail: mikael.frisk@golf.se

Co-applicants
Hans Karlsson, Ekerum Golf & Resort AB
Henrik Wissinger, Hooks Herrgård AB

Talks at conferences, seminars, meetings etc. in 2011
Dec 9: Field day meeting with 58 Course Managers/Green keepers at Växjö GK

Moss has been an increasing problem on all golf courses in Scandinavia in the past 10
years. Moss incursion has also developed from a local to a more general problem
today. Most of the problems come from Silvery thread moss (Bryum argenteum).
A likely explanation for the increasing presence of moss is that today greens are cut
lower and more frequently. Fertilisers are applied according to a growth-regulated
strategy and irrigation is carried out according to demand. Moss is difficult to get rid
of when it is established on greens, and it can easily outcompete the grass species present. The aims of this commercial-scale trial on demonstration fields at three Swedish
golf courses were to:
• Determine whether repeated treatments have any long-term effect on Bryum
argenteum.
• Examine whether these trials have any effect on fungal attack during winter. The
greens in the trial will not be exposed to either chemical or biological fungicides
during the trial period.
• Examine whether treatment with ammonium chloride, which has been found to
be successful against moss on greens in the USA, is effective in Scandinavia.
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We started in full-scale in mid-July 2011. In the demonstration fields, the plots will be
treated every 14 days during the growing period.
During 2011, the plots were treated 8 times. So far, the plots that have been treated
with 24 kg iron sulphate in 400 litres water per ha are showing the best visual impression. However, neighbouring plots treated with ammonium chloride (8% solution)
and an area treated with a higher concentration of iron sulphate (32kg/400L) have
shown the worst results so far during the entire season, with a poor visual impression.
The plot treated with 300 kg pure N per ha and year was scarcely affected by snow
mould in late September.
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Public Access And Preservation Of Cultural
Landscapes And Cultural Heritage Elements
On Golf Courses
Project period: January 2009-December 2011
Funding (kSEK)
		
2009
STERF		 300
Other sources		
165
SUM		
465

2010
300
165
465

Project summary and status as of 1 January 2012
2011	Total
300
900
165
495
465
1 395

Principal investigator / contact person
Ole R. Sandberg, Dept. of Landscape Architecture and Spatial Planning, Norwegian
University of Life Sciences, P.O. Box 5003, N-1432 Aas, Norway.
Tlf: +47 6496 5300 (5357 direct), Mobile +47 9220 2011, Email: ole.sandberg@umb.no

Co-applicants
Mari S. Tveit, Helena Nordh and Gro Koppen, Dept. of Landscape Architecture and Spatial

Planning, Norwegian University of Life Sciences.
Talks at conferences, seminars, meetings etc. in 2011
7-11.Sept: ECLAS conference, Sheffield, England. Topic: ‘Landscape ethics and

aesthetics’. 21 Sept: Oppegård GK, Oslo, Norway 6-7 Oct: Reykjavik GK, Iceland.
Isafjordur GK, Iceland. 14 Oct: Vestfold GK, Tønsberg, Norway.
7 Oct: Ullared-Flädje GK, Falkenberg, Sweden. 8 Oct: Smørum GC, Copenhagen,
Denmark. 9 Oct: Ledereborg GK, Roskilde, Denmark. 10 Oct: Delsjö GK,
Gothenburg, Sweden.

8-9 Oct:

The aim of the study is to produce tools which can be used by golf course architects,
green- keepers and authorities to assess public access issues and the impact of golf
courses on cultural landscapes and cultural heritage elements. The methods applied
are a combination of case studies and literature studies. The study provides an assessment of how planning processes and environmental impact assessments (EIA) related
to golf courses differ in New Zealand, the UK and Scandinavia. The study also explores the different scientific methods being applied in these countries, as well as possibilities for mutual method development using the methods for analysis of visual landscape character and heritage values applied in the project.
Work in 2011 has consisted of developing a method to assess:
• Public access on golf courses (physical, legal, sociocultural)
• Impact of golf course on cultural landscapes (physical, aesthetic, maintenance)
• Cultural heritage elements on golf courses (perception, maintenance)
The method has been used to develop a tool to measure the above factors on any golf
course. The tool has been tried out at eight golf courses in Scandinavia (see above). In
order to test the tool, the courses investigated were deliberately chosen to be of varying size, landscape character, age and setting (urban and rural). The tool proved to be
functional on all of these. The method measures changes in the above factors from
before the golf course was built to the current situation. The measurements also show
the future potential of each factor.
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The measured results vary between the selected courses and with so few cases it is not
appropriate to point out certain trends at this stage. However, if the tool is used at
more golf courses in future, trends will be easier to identify.
The tests to date show that it is quite possible to measure the factors in a mathematical
and figurative way. It was suggested by one of the partners that the tool should be
given a digital form in future. If so, it can be used directly by the golf clubs to investigate changes and future improvements to their courses. The results can be linked to
the national golf association database to investigate trends and future challenges.
A project report to STERF and articles in scientific magazines are under preparation
for publication in 2012.

Ullared-Flädje GK, Sweden

Reykjavik GK, Iceland

Ledreborg GK, Denmark

42 sTERF ongoing projects

Interactive map with navigation to learn and understand
environmental work and impact at a golf course

Project period: June 2011 – June 2012
Funding (kSEK)
		 2011
STERF		
45
Other sources			
SUM		 45

2012			Total
5
		
50
50			
50
55			100

Principal investigator / contact person
Magnus Enell, Tulegatan 29, SE-113 53 Stockholm, Sweden. Email: magnus@enell.se.
Project summary and status as of 1 January 2012

To stimulate and encourage golf courses to carry out structured and effective environmental work, there is a need for understanding and appreciation by internal and
external stakeholders. If such understanding and appreciation is to be created and
positively received, environmental information about what, why and how things are
done must be communicated in a clear, simple and ‘interesting’ way. A number of golf
courses have for many years carried out successful environmental work, appreciated
by many, but the information does not reach the wider society, e.g. members, green
fee players and external stakeholders in general. Therefore, there is a need to develop
an information model that attracts visits to golf course websites and provides teaching
about the environmental work. This can be done by developing an attractive interactive map with navigation to learn and understand environmental work and the impact
of a golf course.

The interactive map, placed on the golf course website, should contain information of
different kinds and interests; e.g. use of water, fertilisers, pesticides, energy, flora, fauna, turf grass, emissions and discharges to air, soil and water and waste.
In the first step, this project has focused on developing the platform for the interactive
map by using specific information for the second hole on the Saltsjöbaden Golf Club.
This first version has been handed over to Saltsjöbaden Golf Club, and is now being
further developed by adding new holes with information, data and illustrations. The
information and data used for the map is being taken from GKS’s annual environmental reports (2005-2011) to Nacka municipality, the GKS Environmental Plan, and
the Golf Environment Organisation (GEO) criteria list, which has been compiled for
certification in April-May 2012.
The second step (January-May 2012) is being conducted by the Environmental
Committee at GKS, and the ambition is to add as many holes (altogether 18 + 9) as
possible to the map, before it is finally presented on the website. When the golf season
starts in May, the map will be tested by members of GKS and feedback will also be
obtained from the environmental department at Nacka municipality, and some external golf and environmental experts.
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Illustration: The platform for the interactive map is developed by using specific

information from the second hole on Saltsjöbaden Golf Club, Sweden.
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Experience mapping and multifunctional golf course
development - Enhanced possibilities for increased
and more varied use of golf courses
Project period: August 2011 - July 2013
Funding (kSEK)
			
STERF			
Other sources		
TOTAL		

2011
267
138
405

2012
371
437
808

2013
430
108
538

	TOTAL
1 068
683
1 751

Scandinavian golf courses are actively involved in the project. In addition, the project
visualises new multifunctional possibilities by co-operation with the project ‘Find
your way’ organised by the Danish Orienteering Federation. That project is a Green
partnership between the Danish Outdoor Council, the Danish Forest and Nature
Agency and the Danish Sports Federation, and is mainly addressed towards exercisers
of all ages and families with children and the elderly who could exercise in beautiful
surroundings while they learn about the area and the surroundings.

Principal investigator / contact person
Ole Hjorth Caspersen. Forest and Landscape University of Copenhagen, Rolighedsvej 23
Frederiksberg. Tel: + 45 35331835 E-mail: ohc@life.ku.dk

Project summary and status as of 1 January 2012

The demand for strengthening the multifunctional use of golf courses constitutes the
scientific frame for this project, which is aimed at integrating and enhancing ecosystem services and recreational functions. As golf courses have traditionally been seen as
a ‘single’ land use by users (golf players), knowledge about attitudes towards more
multifunctional land use of golf courses is lacking.
The project adapts and further develops a method for mapping existing and potential
experiences. Through this project the method is transformed into an operational tool
that can distinguish between seven experience values and designate unused potential
that is likely to attract new users and which can be utilised and further developed.
The project also conducts use, attitude and preference surveys among different stakeholders. In order to strengthen a multifunctional approach, operators of a five

Overall, this project seeks to strengthen the ecological and recreational footprint provided by golf courses and to contribute to economic sustainability due to the recognition that a multifunctional use will appeal to different user groups/clients. Benefits
from this project to golf clubs might result in more players and also a possible collaboration with other users, which in the end might strengthen the economy in golf clubs.
The project scheduled to start on 1 August 2011 but due to additional budget negotiations the start was postponed until 1 November 2011. Owing to this delay, the strategy
has been changed and most of the scheduled project work will be carried out in 2012
instead. We do not expect any additional delays and at present there is no demand for
an extension of the total project period. Other changes to the project proposal are
that a number of Nordic workshops that focus on multifunctional development of
golf courses will be organised by STERF from April 2012. This project will participate
in these workshops and contribute information and results from the five golf courses
included.
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Copenhagen Golf Club
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Nordic cooperation between authorities and
non-governmental organisations for creating
multifunctional golf courses and healthy ecosystems
Project period: January 2010 – May 2011
Funding (kSEK)
				
STERF				
NMR		
		
Other sources				
TOTAL		
		

Project summary and status as of 1 January 2012

2010
72
377
366
815

2011 	TOTAL
36
108
66
443
66
432
168
983

Principal investigator / contact person

Multifunctional golf courses can contribute to the achievement of Nordic and national
environmental targets and help improve people’s health and quality of life, especially in
areas surrounding dense conurbations, where there are a large number of golf courses.
Through utilising joint Nordic expertise, the Nordic area can become a model region as
regards multifunctional golf courses and collaborations between different interests in
society. This means that the Nordic region can become a driver in the international arena
for the integration of sport, health and the environment.

Maria Strandberg, Scandinavian Turfgrass and Environment Research Foundation,

Box 84, SE-182 11 Danderyd, Sweden. Tlf +46 70 620 17 87
E-mail maria.strandberg@golf.se
Talks at conferences, seminars, meetings etc. in 2011 and 2012
24 – 27 Feb. FEGGA Conference & International Summit, Reykjavik Iceland
2-3 Mar. Norwegian Golf federation´s golf course seminar, Oslo
2 Apr. III International Congress for Club Managers, Madrid
25 Apr. Swedish Golf federation´s annual meeting, Stockholm
10 May GEO Sustainable Golf Symposium - Leadership and Collaboration for
Sustainable Golf, Amsterdam.
10-13 July ITS mid-term board meeting, Beijing
27 Sep Nordic golf course architects’ autumn meeting
4 Feb 2012, Bioforsk-konferansen 2012, Oslo
7 Feb 2012 Canadian International Turfgrass Conference, Calgary

A multifunctional golf course views its activities from the perspective of the broader
public. In addition to offering a high quality arena for golf, it provides various services that
are beneficial to society at large, for example increasing biological diversity, conserving
natural and cultural environments and providing a venue for a wider range of outdoor
activities.
In order for efforts to create a multifunctional golf course to succeed, there is a need for
good, effective cooperation in which all parties stand to gain. The cooperation must be
adapted to the requirements and the specific challenges facing golf and other interests in
the region. It must also be transdisciplinary, in other words encompassing a range of interests such as local authorities, national authorities, sports and recreation groups, landowners, residents, industry and others.
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In the guide ‘Multifunctional Golf Courses – An Unutilised Resource’, which has been
sent to more than 1 000 politicians, civil servants and officials in the Nordic countries, we
define the concept of the multifunctional golf course, describe the most significant
processes for multifunctionality and present good examples from seven Nordic golf
courses. The guide can be downloaded at sterf.golf.se
In the next phase of the project we aim to increase the benefits of golf to society, help
maintain the values of ecosystem services and improve the business gains from
multifunctional activities through:
•
•

•

•

Arranging workshops with representatives of golf courses in order to identify
opportunities and challenges for multifunctionality.
Arranging collaborative meetings with representatives of different interests in
society, for example research institutes, local authorities, environmental and
outdoor recreation organisations and other sports clubs and societies, in order to
identify needs and ideas regarding multifunctionality.
Carrying out an inventory of current knowledge with the aim of exploiting
knowledge and experiences from related areas, for example within nature resource
conservation.
Identifying important partners to jointly initiate and run R&D on multifunctional
courses.
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WATEURF – Water And Turf Efficiency and Use Reduction for
the Future: An international initiative on sustainable use
of water in turfgrass management
Project period: November 2009 – December 2012

Funding (kSEK)
			
		
2012 	TOTAL
STERF					100
100
Other sources						
0
TOTAL					100
100
Principal investigator / contact person
Maria Strandberg, Scandinavian Turfgrass and Environment Research Foundation,
Box 84, SE-182 11 Danderyd, Sweden. Tlf +46 70 620 17 87
E-mail maria.strandberg@golf.se

Project summary and status as of 1 January 2012

WATEURF - Water And Turf Efficiency and Use Reduction for the Future – is led by
the Scandinavian Turfgrass and Environment Research Foundation (STERF) in cooperation with Bioforsk, Aquatrols, Alterra, Wageningen University and Cranfield
University.
The network was initiated to bring stakeholders and researchers together around the
issues of water and turf, and to define a strategic research agenda related to sustainable
use of water in the maintenance of turfgrass. Managed turfgrass areas such as golf
courses, sport fields and public parks are valuable social, environmental and economic
resources, but they require substantial quantities of water and often border or contain
bodies of water. Consequently, managed turfgrass is being increasingly scrutinised
regarding consumption of, and impact on, water resources.

Co-applicants
T. Aamlid, Bioforsk, Norway
D. Moore, 3Aquatrols Corporation of America/Aquatrols Europe, USA/UK and

Wageningen University – Land Degradation and Development, the Netherlands
C.J. Ritsema , Alterra – Soil Physics and Land Use, Wageningen University, the
Netherlands and Wageningen University – Land Degradation and Development, the
Netherlands
J. Knox, School of Applied Sciences, Cranfield University, United Kingdom

WATEURF’s goal is to provide science-based information on integrated management
practices, based on existing knowledge and new research results, to reduce water consumption, protect water quality and document the effects of well-managed turfgrass
areas on water resources. Based on STERF´s model of bringing stakeholders and
researchers together and defining and implementing a strategic research agenda,
WATEURF will develop opportunities for direct involvement by golf and other turfgrass sectors. The information generated will be used with various measures for training and education.
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A wide array of stakeholders are being contacted to introduce WATEURF and
request input for the ‘Water and golf in Europe’ paper. Stakeholders will also be
invited to become part of the open network.
While the primary project at present is preparation of the foundation paper, other
activities are anticipated, for example collection and dissemination of existing scientifically based information on management practices that can increase the efficiency
of water use on golf and other turf areas and the impacts of golf courses on water
quality – both positive and problematic.

50 sTERF ongoing projects

Integrated pest management within the park and golf
sector – communication step one

Project period: April 2011 – March 2012
Funding (kSEK)
				 2011
2012	TOTAL
STERF				 100		100
Other sources				
309		
309
TOTAL				
409 		
409
Principal investigator / contact person

Project summary and status as of 1 January 2012

European Parliament and Council Directive 2009/128/EG of 21 October 2009 contains
regulations establishing a framework for achieving sustainable use of pesticides. This will
be done for example through the application of integrated pest management. The
Directive can increase the opportunities to increase competencies within Nordic golf
course management in the long term, e.g. through integrated pest management.
One condition for this is that training, advisory work and R&D associated with the
Directive have content that is relevant for the golf sector.

Maria Strandberg, Scandinavian Turfgrass and Environment Research Foundation,

Box 84, SE-182 11 Danderyd, Sweden. Tlf +46 70 620 17 87
E-mail maria.strandberg@golf.se
Co-applicants
Anne Mette Dahl Jensen, Skov & Landskab, Københavns Universitet
Arne Tronsmo, Universitet för Miljö and Biovetenskap
Paula Persson, SLU
Peter Edman, Svenska Golfförbundet
Martin Nilsson, Danish Greenkeeper Association

STERF can contribute to competence development within integrated pest management
for the park and golf sector in the Nordic countries by communicating new knowledge
and tested experience in an integrated pest management perspective. In order to prepare
the park and golf sector for the challenges contained in the new EU Directive, STERF has
developed a digital reference library on integrated pest management. This will also act as
important teaching material within training programmes organised by actors within the
park and golf sector and the general education system. In addition, it can be used in the
planned skills training courses within park and golf.
The aims of the project were to:

Talks at conferences, seminars, meetings etc. in 2011

Seminar ‘Modern Banskötsel’ Stockholm
29 Nov. Seminar ‘Modern Banskötsel’ Malmö
30 Nov. Seminar ‘Modern Banskötsel’ Göteborg
25 Nov.

•

Contribute to achievement of the environmental quality objective ‘Toxin-free
environment’ through increasing competencies within integrated pest management
for park and golf.
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•

•

•
•

Contribute to efficient implementation of the EU Directive on sustainable use of
pesticides through increasing competencies within integrated pest management for
park and golf.
Contribute to more efficient management of golf courses and other grassed recreation
areas through providing a better knowledge base that can be used to analyse the effects
of different management methods and as data support in decisions on changes in
management routines.
Utilise communal Nordic experience to make the Nordic countries a model region
within integrated pest management for park and golf.
Increase the use of digital information and training material.

The project has delivered:
• A digital reference library on integrated pest management (IPM site) where fact
sheets, frame description and other training material are available and where current
R&D projects are presented. This is part of the STERF website. The material on the
IPM site will be translated into Danish, Norwegian, Icelandic and English.
• 19 central fact sheets presenting existing knowledge and tried and tested experience on
ongoing and completed STERF projects, other relevant R&D projects, practical golf
course management and relevant knowledge and experience from neighbouring sectors, e.g. agriculture, in an integrated pest management perspective. These fact sheets
focus on the following subject areas: Choice of grass species for Nordic conditions,
control of diseases, weeds and insects of relevance for maintenance of green areas,
optimal irrigation and fertilisation in order to create a grass plant that is tolerant to
disease and can compete with weeds, recommendations for good overwintering and
control of thatch.
• A brief framework description of what integrated pest management means for the
park and golf sector. This is based on Nordic and international experiences and
experiences within neighbouring sectors.
• A steering group for competence development within integrated pest management
for park and golf in order to guarantee that communal Nordic experience is utilised
for future continuous expansion of competencies.

Illustrations: The fact sheets (top) can be found on the IPM webb site (bottom).
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Completed projects
The projects listed below were funded by STERF
during the period 2001-2011. More information about
the projects can be found on the STERF website

6.

Evaluation of Agrostis and Festuca varieties (Nordisk

sortguide).Trygve S. Aamlid, Norwegian Institute for

Agricultural and Environmental Research (2007).

sterf.golf.se

7.
1.

Nitrogen utilisation efficiency in different golf green

constructions of Creeping Bentgrass golf greens. Karin
Blombäck, Swedish University of Agricultural Sciences
(2001-2004).

12. Improved strategy for control of Microdochium nivale on
golf courses. Anne Marte Tronsmo, Department of Plant
and Environmental Sciences, Norwegian University of
Life Sciences (2006-2008).

Evaluation of biodiversity and nature conservation on golf

courses in Scandinavia. Bente Mortensen, GreenProject

13.

(2006-2007).

and evaluation of the environmental performance in

The influence of golf on nature and environment – analyses

Scandinavia. Bente Mortensen, GreenProject (2006-

8.

Effects of organic amendments and surfactants on hydro-

2008).

phobicity and fungicide leaching from ageing golf greens.

2.

14.

appearance and nitrogen use efficiency of turfgrass. Tom

Trygve S. Aamlid, Norwegian Institute for Agricultural
and Environmental Research (2006-2007).

(Primo MAXX®) on Nordic golf courses. Trygve S. Aamlid,

Ericsson, Swedish University of Agricultural Sciences
(2003-2004).

9.

Norwegian Institute for Agricultural and
Environmental Research (2007-2009).

Effects of demand-driven fertilisation on growth,

The role of golf course management in the support of

Evaluation of the plant growth regulator trinexapac-ethyl

wetland-associated organisms in greater metropolitan
Leaching of fungicides from golf greens: Quantification

Stockholm. Johan Colding, Beijer Institute of Ecological

15.

and risk assessment. Nicholas Jarvis, Swedish University
of Agricultural Sciences (2004-2005).

Economics, Royal Swedish Academy of Science (20062008).

quality parameters in a continuous golf course evaluation con-

4.

10. Ageing of a sand-based rootzone. Karin Blombäck,
Swedish University of Agricultural Sciences (20062008).

3.

Development, evaluation and implementation of playing

cept – user survey. Anne Mette Dahl Jensen, Forest &

Landscape, University of Copenhagen (2007-2009).
Benefits and environmental risks of fungicide use on

Scandinavian golf greens. Trygve S. Aamlid, Norwegian

Institute for Agricultural and Environmental Research
(2004-2005).
5.

Evaluation of Agrostis and Festuca varieties for use on

16.

Re-establishment of green turfgrass after winter damage,

spring 2009. Agnar Kvalbein, Norwegian Greenkeepers’

Association (2008-2009).
11. Turfgrass demonstration trials in Dalarna. Erik Svärd,
Swedish Golf Federation (2006-2008).

17.

Impact of mowing height and late autumn fertilisation on

Scandinavian golf greens. Trygve S. Aamlid, Norwegian

winter survival of golf greens in the Nordic countries. Agnar

Institute for Agricultural and Environmental Research
(2004- 2007).

Kvalbein, Norwegian Greenkeepers’ Association (2008
-2010)
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18.

Multifunctional golf course with unique natural and

cultural values. Carina Wettemark, Kristianstads

Vattenrike Biosphere Reserve, Kristianstads kommun
(2008 – 2010)
19.

Evaluation of turfgrass varieties for use on Scandinavian

golf greens, 2007-2010. Trygve S. Aamlid, Norwegian
Institute for Agricultural and Environmental Research
(2007-2010)

20. Demonstration trials with winter cover protection. Boel
Sandström, Swedish Golf Federation (2007-2010)
21.

VELVET GREEN: Winter hardiness and management of

velvet bentgrass (Agrostis canina) on putting greens in
northern environments. Tatsiana Espevig, Norwegian

Institute for Agricultural and Environmental Research
(2007-2011)
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Key Indicators
STERF 2006 - 2011
The key indicators are based on information in project annual reports. STERF has an open call for proposals every second year.
Where specific circumstances apply, a project application may be approved for funding by the STERF board in between open calls for proposals.
Scientific publications 2011 are not completed, since many publications are withheld to be published and presented at the European Turfgrass Conference 2012.

Year

Funding

Applications

Applications

Ongoing

Scientific

Popular

Presentations

Handbooks

received

approved for

projects

publications

publications

at seminars,

Fact sheets

conferences, etc.

Programmes

funding
2006

1 500 000 SEK

17

7

12

7

23

46

2007

4 900 000 SEK

1

1

13

3

12

26

1

2008

4 500 000 SEK

22

6

16

11

29

42

2

2009

5 500 000 SEK

1

1

15

16

20

49

1

2010

3 000 000 SEK

16

9

13

7

29

46

1

2011

3 700 000 SEK

19

4

32

50

25
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ECONOMIC OVERVIEW
INCOME STATEMENT
Revenue
Net revenue
Expenses
Other external expenses
Income from financial items
Interest
Surplus

01/01/2011
12/31/2011

01/01/2010
12/31/2010

4 648 168
4 648 168

4 460 108
4 460 108

-4 344
4 643 824

-1 325
4 458 783

58 011
4 701 835

5 128
4 463 911

BALANCE SHEET
		12/31/2010
Other receivable
0
121 500
Cash and bank balances
3 787 832
2 817 693
Total assets
3 787 832
2 939 193
Liabilities and equity
Equity
Restricted reserves
Non restricted reserves
Total equity

258 265
3 524 567
3 782 832

255 365
2 511 255
2 766 620

Current liabilities
Other current liabilities
Total current liabilities

5 000
5 000

172 573
172 573

3 787 832

2 939 193

Total liabilities and equity
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List of publications
Aamlid, T.S. 2003. Kraftig satsing på golfgras i Planteforsk.
Gressforum 2003 (3)2: 24-25.
Aamlid, T.S. 2003. Prøving av kvein- og rødsvingelsorter på
golfgreen. Park & anlegg 2(4): 14-16.
Aamlid, T.S. 2003. Nye forsøksgreener på Landvik for måling
av utvasking av gjødsel og plantevernmidler. Gressforum
2003 (3): 28-29.
Aamlid, T.S. 2004. Nye forsøksgreener på Landvik. Park &
anlegg 3 (7): 14-17.
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