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Important Events in 2013

STERF Innovation Workshop,
Bioforsk Landvik, Norway

On Wednesday 26 June, 30 scientists,
greenkeepers, turfgrass agronomists,
international collaborators and industrial
partners gathered at Landvik for STERF’s
second innovation workshop (the first
workshop was held at the same site in
2008). The objective of the 2013
workshop was to create the Scandinavian
golf and turfgrass industry´s future research
programme and provide inputs for the
revision of activities within STERF’s ongoing research programmes on ‘Integrated
Pest Management’, ‘Winter Stress

Management’, ‘Sustainable Water
Management’ and ‘Multifunctional Golf
Facilities’.
The workshop started with a plenary
session in which Maria Strandberg and
Bruno Hedlund from STERF’s board, Leah
Brilman from Pick Seed, USA, and Jerry
Knox from STERF’s board and Cranfield
University, UK, gave keynote presentations
on development trends and future
perspectives for the golf and turf industry.
Results from an internet-based
questionnaire on turfgrass research

priorities (see next paragraph) and
conclusions from external assessments of
completed STERF projects on disease/
pesticide management and evaluation of
species and varieties were also presented.
In the afternoon session, delegates were
split into two groups to discuss STERF’s
research programmes on ‘Integrated Pest
Management’ and ‘Multifunctional Golf
Facilities’ and two groups to discuss the
programmes on ‘Winter Stress
Management’ and ‘Sustainable Water
Management’. For each programme,

delegates were asked to identify knowledge
gaps and new topics for research, suggest
experts and groups of excellence with which
STERF should collaborate, identify
potential sources of matched funding, and
evaluate traditional and new means of
knowledge transfer to STERF end-users.
STERF’s board was very pleased with the
outcome of the workshop. A long list of
inputs was collated in a workshop report, to
be used actively by the board over the next
3-5 years.
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STERF survey of Nordic golf clubs’
research and development
priorities

As part of the preparations for the
Innovation Workshop in June, STERF
invited club managers, greenkeepers and
other representatives of golf clubs in the
five Nordic countries to respond to an
internet-based questionnaire about
STERF’s R&D priorities. The total
number of respondents was 510, which is
quite impressive given that the
questionnaire was sent to 700 Nordic golf
clubs.
In total for all countries, about 56% of the
respondents reported that ‘Winter Stress
Management’ was the most important of
STERF’s current research programmes.
Next in the ranking were ‘Integrated Pest
Management’ and ‘Sustainable Water
Management’, while only 13% of
respondents believed that ‘Multifunctional
Golf Facilities’ should have the highest
priority. The prioritisation of ‘Winter Stress
Management’ was unanimous in all
countries and probably reflects the severe
winter and spring injuries incurred on
many golf courses in Scandinavia in 201213. Among the winter issues, ‘Recovery/
repair of turf after winter damage’ was
considered the most important, followed by
‘Hardening of plants in autumn’ and

‘Winter-hardy species and varieties’.
‘Disease-resistant species and varieties’ was
regarded as the most important topic
within the thematic area ‘Integrated Pest
Management’, and ‘Irrigation frequency
and quantity on greens’ in the thematic area
‘Sustainable Water Management’.
‘Preservation and development of
biodiversity’ and ‘Communication to the
public about golf course multifunctionality’
both received high scores within the
thematic area ‘Multifunctional Golf
Facilities’.
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In the new programme, we describe the
current position and present the need for
research, development and communication
so that golf courses can be transformed into
more diverse facilities. Through the
programme, we also want to demonstrate
the potential of the golf sector to contribute
to achievement of important international
and national environmental quality
objectives, to improvement of people’s
health and quality of life, and to
implementation of the European Landscape
Convention. In addition, we want to show
that a multifunctional approach can be
profitable for individual golf courses.
The aim of the R&D programme is to
create conditions for the development of
more multifunctional golf courses. In order
for this to be achieved, increased
competence is needed at all levels within
the golf sector and among other parties in
society that are interested in the land used
for golf courses. The following questions
must be answered:
• How can golf courses contribute to the
production of biological diversity, the

conservation of natural and cultural
environments and the retention and
expansion of ecosystem services in
periurban environments and the cultivated
landscape?
• How can the societal benefit of golf
courses be improved through increasing
accessibility and participation, thereby
improving the conditions for good quality
of life and better mental and physical
health for more groups in society, e.g.
through providing a broader active outdoor
life, experiences of nature and better
climate adaptation in the everyday
landscape?
• How can the business advantages of
multifunctional activities be identified and
expanded for different types of golf
facilities?
STERF has identified four central research
and development areas in order to answer
the questions above:
1. The everyday landscape and periurban
nature.
2. Nature and culture.
3. Dialogue and cooperation.
4. Business promotion.
The programme was created by Maria
Strandberg, STERF, Karin Schmidt,
STERF, Anne-Mette Dahl Jensen,
Copenhagen University, Carina Wettemark,
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Vattenriket Kristianstad, Ingrid Sarlön
Herlin, SLU, Ole Hjort Caspersen,
Copenhagen University, and Torben
Kastrup Petersen, Danish Golf Union.
Sustainable water management

A changing climate with greater uncertainty
as regards weather means that managing
both water surpluses and water shortages in
golf is becoming an increasingly important
component of turf management, not only
in Scandinavia but also elsewhere in Europe
and internationally. For many golf courses,
irrigation helps to control the growth and
quality of fine turf, to maximise playability
and to deal with the vagaries of summer
weather. It is also important for other
management aspects, including optimising
the timing of fertiliser applications.
However, golf is not only at risk from
droughts and water scarcity, but also faces
the challenges of dealing with excess water,
mainly from high intensity rainfall events
and localised flooding. With demands for
all year round play, managing water means
that both drainage and irrigation systems
need to be used in a more integrated way.
Achieving sustainable water management
therefore requires improving our
understanding of the technology,
management and engineering aspects of
water use in golf. In response to this,
STERF developed its first water strategy in

2013 to ensure that the Scandinavian golf
industry receives a fair share of water
resources and uses these in the most
environmentally sustainable and efficient
way. The water strategy provides a
framework for identifying the key priorities
at club and industry levels, the R&D
actions needed and the timescales for
implementation.
The programme was created by Jerry Knox,
Cranfield University, in dialogue with the
STERF board.
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Winter Stress Management

This programme defines winter stress
management as ‘All actions taken to prepare
the plant for the winter, avoid winterrelated damage and re-establish high quality
turf in the spring’. This is a complex but
high priority area for STERF, as it has been
estimated that about 70% of Nordic golf
courses suffer from winter damage every
year, and that the associated average annual
costs per golf course are €35 000-40 000.
Headlines in the 20-page programme are:
• Practical status of winter stress
management on Nordic golf courses
• Scientific ‘state of the art’ regarding
turfgrass acclimation and various types of
winter stresses.
• Knowledge gaps regarding turf
acclimation, stress alleviation, spring

Cell
disruption

Desiccation

Starvation

Suffocation

Photoinhibition

Timeline of turfgrass acclimation and the risk of various types of damage occurring
throughout the winter.

transition and re-establishment after winter
damage
• Challenges and responsibilities for
STERF, especially as regards future
collaboration with the Canadian Turfgrass
Research Foundation
• Relevant literature (mostly review
articles).
The programme was created by a STERFappointed committee consisting of Agnar

Kvalbein (leader), Tatsiana Espevig,
Wendy Waalen and Trygve S. Aamlid
from Bioforsk Turfgrass Research Group.
To provide inputs and assure the scientific
quality and practical relevance of the
programme, the committee received
assistance from an international reference
group consisting of researchers,
consultants and practitioners.
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New STERF handbooks on
Fertilization and Irrigation

Two new handbooks, ‘Precision
Fertilization – From Theory to Practice’
by Tom Ericsson, Karin Blombäck and
Agnar Kvalbein and ‘Irrigation of Turf on
Golf Courses - A Greenkeeper’s Guide to
Understanding the Theory and Practice’
by Agnar Kvalbein and Trygve S. Aamlid,
were published by STERF in 2013. Both
handbooks are available in English and
a Scandinavian language (Swedish or
Norwegian) and can be downloaded from
STERF’s website.
The fertilisation handbook introduces the
concept of demand-driven fertilisation, i.e.
fertilisation based on the genetic growing
potential of different turfgrass species and
adjusted for other limiting factors such
as light, temperature, water availability,
mowing height etc. This Scandinavian
approach to fertilising, primarily golf
greens but also other types of turf, has
been developed and refined though several
STERF projects and has already been
adopted by a number of Scandinavian
greenkeepers. Provided that there is no
particular need for repair after winter
injuries etc., for established turf one of the
key findings in ‘demand-driven fertilisation’
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is that the healthiest and most stresstolerant turf with optimal playing quality,
root development and adequate contents
of reserve carbohydrates is produced if
the nitrogen concentration in turfgrass
clippings is maintained in the range 3.03.5 % of dry matter, facilitating a turfgrass
growth rate of 60% of the maximal growth
rate of the specific turfgrass species. On
greens, this is achieved by application of
a standard complete fertiliser solution at
weekly intervals throughout the growing
season.
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STERF’s irrigation handbook was
published as part of the project ‘Evaporative
demands and deficit irrigation on golf
courses’. The text provides greenkeepers
with a basic understanding of water
retention and transport in soils and plants,
how soil water content and turfgrass
evapotranspiration (ET) rates can be
determined, and the concept of deficit
irrigation. There are also chapters on ‘Soil
water repellency’ and ‘The risk for leaching
of nutrients and pesticides from turfgrass
areas’. In its last chapter, the handbook

provides specific recommendations for
irrigation of sand-based greens and
fairways.
As in other STERF publications, both
handbooks are richly illustrated and have
an attractive layout. In compliance with its
vision to provide ‘Ready to use research’,
STERF looks upon these handbooks as
important means of technology transfer to
greenkeepers and other turfgrass managers.
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Call for proposals

In its call for proposals in 2013 and 2014,
STERF decided to prioritise research and
development within the four international
thematic areas, according to the R&D
programmes within each area: ‘Integrated
pest management‘, ‘Sustainable water
management‘, ‘Winter stress management‘,
and ‘Multifunctional golf facilities’. STERF
received 19 interesting and relevant project
proposals within these four thematic areas.
The amount applied for from STERF was
SEK 13 400 000, the suggested amount of
matching funding was SEK 6 400 000 and
the total amount available for new projects
was thus SEK 19 800 000.
The advisory committee and its subcommittees have done very good and
important work in evaluating the
proposals. Especially important for the
evaluation process were the sub-committee
coordinators, Nilla Nilsdotter-Linde and
Asbjörn Nyholt. The evaluation process
was also coordinated with the Canadian
Turfgrass Research Foundation´s (CTRF)
call for proposals and evaluation process.
Based on the recommendations by the
advisory committee, in February 2014
STERF board decided to prioritise nine
projects for funding. The total amount of

funding earmarked for four years was SEK
7 600 000. Approximately half this amount
was prioritised for projects related to winter
stress management, based on the results of
the questionnaire about STERF’s R&D
priorities sent to 700 Nordic golf facilities.

International Turfgrass Society
Conference 2021 in Copenhagen

STERF won the bid to host the 14th
International Turfgrass and Research
Conference of the International Turfgrass
Society (ITS) in 2021 in Copenhagen.
The 2013 conference was held in Beijing,
where the competition for the 2021 event
was tough, but in the end Copenhagen was
chosen!
One of the arguments STERF used to
win the bid was that the turfgrass industry
in the Nordic countries is a role model
regarding responsibility for sustainable
societal development, i.e. production of
managed turfgrass areas of a high standard
while at the same time ensuring the
sustainable use of natural resources and
contributing to functioning ecosystems.

Trygve S. Aamlid and Maria Strandberg at the ITRC 20121 in Beijing
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Collaboration between
DTRF and STERF

Collaboration between the Dutch Turfgrass
Research Foundation (DTRF) and STERF
has been discussed and started during 2013,
with a joint meeting held in Stockholm
in November 2013. The challenges the
golf sector has to face are very much the
same in the Netherlands and the Nordic
countries, and statement of intent and
strategic objectives are similar for DTRF
and STERF.
DTRF and STERF have a common
interest in promoting high quality turf on
golf courses and sports fields, while also
guaranteeing that ecosystem protection
and enhancement are fully integrated into
golf facility planning, design, construction
and management. This can be strengthened
through DTRF and STERF co-operating
on various R&D issues.
As a first step of collaboration, a joint
seminar is planned to be arranged at
the KLM Open in September 2014 at
Kennemer Golf & Country Club in
Zandvoort. STERF is also represented on
the DTRF advisory board.

Sigtuna Golf Club - a driving force
in implementing the European
Landscape Convention (ELC)

Sigtuna Golf Club, Sweden, has taken
the initiative to improve the availability
and sustainable use of a defined area
around Lake Garnsviken, which contains
cultural, natural and recreational values as
well as economically viable activities. The
goal of the Sigtuna project is to preserve
and develop a landscape available for all.
STERF and the Sigtuna Society for Nature

Conservation have played an active part
in the project planning and organisation.
The inspiration for the project was the
STERF project “Multifunctional golf
facilities – an underutilised resource” and
the STERF R&D programme within
multifunctionality.
The first phase of the project has shown
that a multifunctional golf facility, Sigtuna
Golf Club, can be a practical hub, a good

example of cooperation on landscape issues
and an instrument in implementing the
ELC. The “visionary planning process”
used within the project is a key tool for
achieving shared responsibilities and good,
efficient cooperation between more than 50
stakeholders. They represent authorities,
institutions, developers, sports and
recreation groups, landowners, associations
and private individuals, where all parties
stand to gain.

INTRODUCTION sterf 9

about STERF
Scandinavian Turfgrass and Environment
Research Foundation, STERF, is a research
foundation that supports existing and
future R&D efforts and delivers ‘ready-touse 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.

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.

Vision

STERF is the leading international centre
of expertise in sustainable golf course
management.
Principal strategies
Approach: Research financed by STERF

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
key organisations in the field of turfgrass
management.

STERF Board
Bruno Hedlund, STERF, Chairman
Trygve S. Aamlid, Bioforsk, vice Chairman
Tuukka Mönttinen, Finnish Golf Union
Torben Kastrup Petersen, Danish Golf

Union

Pål Melbye, Norwegian Golf Federation
Edwin Roald, Golf Union of Iceland
Gunnar Håkansson, Swedish Golf

Federation

Jerry Knox, Cranfield University
Hans Beurling, Danish Greenkeeper

Association

Maria Strandberg, STERF

STERF Director
Maria Strandberg, STERF

Advisory committee members
Maria Strandberg, STERF Director (Chair)
Peter Landschoot, Penn State University

(independent international expert)
Annick Bertrand, Agriculture and AgriFood Canada (independent international
expert)
Asbjörn Nyholt (coordinator for golf course
consultants/agronomists employed by the
Nordic golf federations and Scandinavian
greenkeeper associations)
Nilla Nilsdotter-Linde (coordinator for
researchers at universities/research institutes
in the Nordic countries)
Advisory committee sub-group
members
Consultants and practitioners:
Asbjörn Nyholt (coordinator)
Kristiina Laukkanen, FGU
Thomas Jepsen, DGU
Kim Sintorn, SGF
John Riiber, NGA
Bjarni Hannesson, IGU
Ove Grundström, FGA
Martin Nilsson DGA
Håkan Blusi, SGA

Researchers:
Nilla Nilsdotter-Linde (coordinator)

Researcher, SLU, Sweden

Kåre Ringlund, Professor Emeritus UMB,

Norway

Audun Korsæth, Researcher within

sustainable agriculture, Bioforsk, Norway

Bjarni Gudleifsson, Professor Emeritus,

Iceland

Magnus Enell, Professor at KTH, Sweden
Ilse Ankjær Rasmussen, Agronomy

Organic Eprints coordinator ICROFS,
Denmark
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Background
Managed turfgrass areas such as golf
courses, sport fields, landscaped amenity
areas and public parks all provide an
important social, environmental and
economic resource for both urban and
rural communities. These areas serve
a multifunctional purpose by offering
valuable open spaces for recreation,
helping to improve the health and quality
of life for individuals and, when designed
and managed appropriately, enhancing
biodiversity and supporting regulatory
targets for environmental protection.
Conversely, where turfgrass management
practices are inadequate or inappropriate,
their services to society are reduced, and
their impacts on the natural environment
can be damaging and costly.
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 are already
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 and turfgrass sector relies on
natural resources and co-existence with
the environment and there are several
important reasons why Nordic R&D is
necessary. In 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
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, sport fields etc. that are not
found anywhere else in the world. Changes
in climate will also have significant and
profound implications for the Nordic golf
and turfgrass industry. The sector needs
to plan for adaptation to climate change.

The sector 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 and turf 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 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 for 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.
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The golf and turfgrass industry is
influenced by the requirements of
public authorities and also by increasing
environmental awareness among the general
public. Good examples of this are various
new and existing EU Directives related to
pesticides, water, soil, nitrate, pollution,
habitats etc. The EU Directive on
sustainable use of pesticides has introduced
an integrated approach to pest and
disease management as the driving force
for producing healthy turf and reducing
pesticide use. The main focus of integrated
pest management is a decision-making
process utilising all suitable techniques to
produce quality turf and minimise pest
damage and pesticide use below the levels
causing economically unacceptable damage
or loss. In the future, turfgrass management
must be more focused, effective, structured
and targeted.
Only by continually supporting R&D
can we provide the golf and turfgrass
sector with access to information and
tools based on research and development
for integrated pest management, keep
ahead of developments and influence the
new national and European legislation
affecting the golf and turfgrass industry.

STERF, together with the Nordic golf
sector, universities, 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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Research objectives and priority areas
Strategic research objectives

The golf and turfgrass industry, like other
land-based industries, has to take responsibility for sustainable societal development,
i.e. produce golf courses and other turfgrass
areas of a high standard while at the same
time ensuring the sustainable use of natural
resources and contributing to functioning
ecosystems.
The aim of STERF is to support R&D that
can help the golf industry to fulfil these
ambitions. The activities of STERF should
lead to improvements in the quality of golf
courses, as well as economic and environmental gains for the industry and society as
a whole.
The strategic o bjectives for STERF-funded
R&D activities are that:
•

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
the relationship between golf and
ecosystems, enhance the natural and
cultural values of the landscape and
promote biodiversity.
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International interdisciplinary
thematic areas

It is apparent that the golf and turfgrass
industry faces a number of local and international challenges, all of which will need
concerted and collective solutions, underpinned by robust, applied science. To meet
these challenges, STERF has identified and
set up four international and interdisciplinary thematic areas.
Two key objectives of this initiative are:
•
•

to coordinate design and execution of
R&D activities around the core themes
to create effective dissemination of the
resulting new knowledge
through channels and formats which
are easily accessible to end-users.

Progress in these areas will collectively lead
to improvements in the quality of golf
courses and managed turfgrass areas, as well
as economic and environmental gains for
the industry.

The four thematic areas are:
Integrated pest management

New and existing regulations on national and international level related to the
turfgrass industry are becoming more strict.
A good example of this is the EU directive
on sustainable use of pesticides, including
strategies for integrated pest management.
STERF, together with the Nordic park and
golf sector, universities, 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 international and
national environmental targets and help
improve people’s health and quality of life
by providing facilities for active outdoor
recreation. Through STERF´s R&D programme within multifunctional facilities,
the Nordic area can become a model region
as regards multifunctional golf courses and
collaborations between different interests in
society.

Sustainable water management

Water is essential to secure the future of
the golf and turfgrass industry and the
livelihoods of many rural communities that
depend upon it. 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-IPCC 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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STERF’s Industrial Scientific Partner Programme
While STERF is working globally and
launching international programmes, it has
invited important companies within the
sector to become involved in its Industrial
Scientific Partner Programme.
The aim is to increase the credibility and
to implement STERF´s research and
development programme, and also to
increase financial support for programmes
and projects.
The involvement of leading suppliers will
also strengthen the important strategy
that research and development should be
integrated all the way from producer to
end-user.
As a Industrial Scientific Partner to STERF,
companies have 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 on which 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.

STERF’s partners 2013

STERF is proud to present its current
Industrial Scientific Partners:
• Aquatrols Europe Ltd.
• DLF-Trifolium
• Interagro Bios AB
• Prodana Seeds A/S
• Ransomes Jacobsen Ltd
• Syngenta
• The Botanical Analysis Group
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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 (2013)
15 May: EUCARPIA fodder crops and amenity grasses section meeting,

Vrnjacka Banja, Serbia

Funding (kSEK)
STERF
Variety entrance fees
Other sources
total

2011
475
80
136
691

2012
441
0
86
527

2013
427
0
86
513

2014	Total
427*
1770
80
160
88
395
595
2 325

23 May: Field day at Sydsjællands Golf Course
04 June: Course in visual assessment of turfgrass varieties for researchers and technicians

* Reserved but not granted

involved in SCANGREEN and SCANTURF, Landvik, Norway
27 June: Bioforsk Turfgrass Field Day, Landvik, Norway
12 Sept: Dutch Turfgrass Research Foundation Meeting, Zandvoort, Netherlands
12 Nov: Norwegian Golf Federation Seminar, Ullevål, Norway (Aamlid)

Principal investigator / contact person

Project summary and status by 1 January 2014

Trygve S. Aamlid, Norwegian Institute for Agricultural and Environmental Research, Bioforsk

STERF’s SCANGREEN programme was initiated in 2003 and the third testing round
(this project) started in 2011. The test sites are Korpa GC, Reykjavik, Iceland (64°N) and
Bioforsk Apelsvoll, Norway (62°N) and Bioforsk Landvik, Norway (58°N) and Sydsjælland
GC, Denmark (56°N). A total of 36 varieties, including controls, are being evaluated. Standard mowing height is 5 mm for F. rubra, L. perenne, P. supina and P. trivialis, and 3 mm for
Agrostis sp. From 2014, all trials will be exposed to wear from golf-type soft spikes mounted
on a friction-type wear drum simulating 20 000-30 000 rounds of golf per year. No pesticides are used in the trials, and there is a strong focus on disease resistance and winter stress
tolerance.

Øst Landvik, Reddalsveien 215, NO-4886 Grimstad, Norway. Phone + 47 90528378.
E-mail: trygve.aamlid@bioforsk.no
Co-applicants
Gudni Thorvaldsson, Agricultural University of Iceland, Iceland
Anne Mette Dahl Jensen, Forest & Landscape, University of Copenhagen-IGN, Denmark
Arne Tronsmo, Norwegian University of Life Science, Norway
Wendy Waalen, Bioforsk Øst Apelsvoll, Norway
Tatsiana Espevig, Bioforsk Øst Landvik, Norway
Companies entering candidate varieties into the project

DLF Trifolium, Barenbrug, Graminor, Eurogreen, Scandinavian Seed and Pick Seed (Seed
Research of Oregon).

Winter 2012-13 saw long-lasting snow cover at Apelsvoll, Landvik and Sydsjælland. Because
of mild spells causing ice formation under the snow, Poa trivialis ‘Dark Horse’ and all
varieties of Lolium perenne suffered winter kill and had to be reseeded in spring at Landvik.
In creeping bentgrasses there was also damage due to gray snow mould (Typhula incarnata).
In contrast, the combination of long snow cover and little frost in the soil resulted in strong
attacks of pink snow mould (Microdochium nivale) at Apelsvoll. These winter conditions
created clear distinctions among cultivars. Creeping bentgrass ‘Tyee’, chewings fescue
‘Bodega’ and ‘Dolly’ and slender creeping fesue ‘Beudin’ were significantly more susceptible
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to microdochium patch and/or less winter hardy than their respective control varieties
‘Independence’, ‘Musica’ and ‘Cezanne’, and should therefore be avoided on Scandinavian
golf courses aiming to minimise fungicide use. In late autumn 2013, these differences were
also confirmed by artificially inoculating the experiment at Landvik with local isolates of
M. nivale. Poa supina showed good resistance to M. nivale and had an early start of growth
at Apelsvoll (Photo 1), but it was more susceptible than bentgrasses and red fescue to ice
encasement at Landvik.

The project will continue with one more evaluation year before final conclusions are drawn
about which new varieties can be recommended for golf greens in various parts of Scandinavia. Meanwhile, the preliminary results are being used for the annual update of STERF’s
varieties lists, available at sterf.golf.se and www.scanturf.org.

Photo 1. The candidate variety ’DLFF ATE 0941’ (‘Cleek’) of A. capillaris (left) has so far
performed better than the control variety ‘Jorvik’ (right). Photo: Trygve S. Aamlid.

Photo 2. The trial at Korpa GC, Reykjavik, 27 May 2013. Due to a cold spring, only red fescues
and perennial ryegrasses in the background had recovered after winter. Bentgrasses (foreground)
are apparently not well-adapted to the climate in Iceland. Photo: Gudni Thorvaldsson.
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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
TOTAL	

2011
300
153
453

2012
600
295
895

2013
600
236
836

2014
600*
178
778

2015	Total
300*
2 400
43
937
343
3 337

* Reserved but not granted

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

Bioforsk Øst Landvik, Reddalsveien 215, NO-4886 Grimstad, Norway.
Phone + 47 90528378. 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
Talks at conferences, seminars, meetings etc. in 2013
07 Feb: Playing quality, greenkeeper training at Sandemosen (Anne Mette D. Jensen)
20 June: FESCUE-GREEN – field day at Smørum golf course (Anne Mette D. Jensen

and Per Rasmussen)

28 June: FESCUE-GREEN: Project overview and status as of 1 June 2013. Reference group

meeting, Landvik, Norway (Trygve S. Aamlid)

28 June: Update from SP 1: Irrigation and fertiliser distribution on fescue greens. Reference

group meeting, Landvik, Norway (Trygve S. Aamlid)

28 June: Update from SP 2: Influence of mowing height, mowing frequency and replace-

ment of mowing with light-weight rolling on turf health and playability. 		
Reference group meeting, Landvik, Norway (Dahl Jensen via Skype)
28 June: Update from SP 3: Use of compost in the rootzone and/or topdressing with sand
on fescue greens (Trygve S. Aamlid)
28 June: Use of fine fescues on American golf courses. Reference group meeting, Landvik,
Norway (Brian Horgan).
28 June: The role of mycorrhizae on golf greens. Reference group meeting, Landvik,
Norway (Tina E. Andersen)
28 June: Winter survival of red fescue in Denmark, 2012-13. Reference group meeting,
Landvik, Norway (Thomas Pihl and Jacob Aakjær)
28 June: Status of red fescue on Swedish golf courses. Reference group meeting, Landvik,
Norway (Stefan Nilsson and Kim Sintorn)
14 Nov: Kompost i vekstmedium eller toppdress på USGA-greener. Golfforbundets anleggs
seminar, Ullevål Stadion, Norway (Trygve S. Aamlid).
Project summary and status as of 1 January 2014

Red fescue (RF) is good choice for sustainable management of golf greens. This project
provides information on how to maintain pure RF greens with less annual bluegrass (AB)
and optimal playing quality.
Sub-project 1 is focusing on irrigation and seasonal fertiliser distribution. A field trial was
scheduled to start in May 2013 at Bioforsk Landvik, Norway, but had to be postponed until
August due to winter damage. A central objective is to study competition between RF and
AB under a deficit irrigation regime where the soil water content is kept within the range
9-12 % (v/v), compared with an infrequent regime where the rootzone is allowed to dry
to 7% before replenishing to field capacity (22%). The irrigation treatments are combined
with three seasonal distribution models for a total N-rate of 1.1 kg/100 m2: Spring +, Flat
and Autumn+.
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Sub-project 2 is being conducted at Smørum GC, Denmark. The focus is on mowing height
(5 or 6 mm), mowing frequency (3 or 5x/week), and light-weight rolling (0, 2 or 4x/week).
The trial started in July 2012. The preliminary results leave no doubt that rolling increases
green speed, whereas surface firmness seems to be more affected by mowing frequency than
by rolling frequency. There may also be tendency for more disease when the green is cut at 5
mm compared with 6 mm.
Sub-project 3 is investigating the benefits of adding composted garden waste (‘Green
Mix’, GM) to the rootzone or as a topdressing on RF greens at Landvik and Smørum.
Conclusions from the first two years of this sub-project are:

•

The fertiliser requirement for grow-in is about 25% lower in GM rootzones than in
peat-amended rootzones.

•

Replacement of straight sand with a GM topdressing improves turf quality already 5-6
weeks after the first dressing.

•

Mycorrhizal colonisation of roots is almost three-fold higher in GM rootzones than
peat-amended rootzones.

•

Competition from annual bluegrass is more severe in GM rootzones than peat-amended
rootzones.

•

Fertilisation with P and K on GM rootzones is not necessary. N inputs can be reduced
by 20% in spring and 50% in late summer.

Photo 1: FESCUE GREEN reference group at Landvik 28 June 2013. Photo: Elise Pedersen.
Photo 2. Controlled irrigation of main plots comprising three sub-plots with different seasonal
fertiliser distribution (sub-project 1). Landvik, August 2013. Photo: Trygve S. Aamlid.
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Effects of mowing height, N-rate and P-rate/mycorrhiza
on quality and competition against annual meadowgrass on
putting greens with red fescue as predominant species
Project summary and status as of 1 January 2014

Project period: May 2011 – December 2014
Funding (kSEK)
		
NGF through STERF		
Other sources		
TOTAL		

2011
207
138
345

2012
176
140
316

2013
116
127
243

2014 	TOTAL
42
541
0
405
42
946

Principal investigator / contact person
Tatsiana Espevig, Norwegian Institute for Agriculture and Environmental Research,

Bioforsk, Øst Landvik, Reddalsveien 215, Grimstad, NO-4886, Norway.
Phone: +47 406 23 778. E-mail: tanja.espevig@bioforsk.no
Co-applicants
Erik Joner, Bioforsk Soil and Environment, Norway
Agnar Kvalbein, Bioforsk Øst Landvik, Norway
Trygve S. Aamlid, Bioforsk Øst Landvik, Norway

Tina E. Andersen, M.Sc. student, Norwegian University of Life Science, Norway (2011-12)

Talks at conferences, seminars, meetings etc. in 2013
6 Feb: Fagseminar ved Grønt AS på Imjelt pitch & put, Drammen, Norway (Kvalbein)
27 June: Bioforsk Turfgrass Field Day, Landvik, Norway (Andersen, Aamlid)
28 June: Reference group meeting FESCUE-GREEN, Landvik, Norway (Andersen)
27 Aug: Visit of MSc students from Ås, Landvik, Norway (Espevig)
16 Oct: Visit from Bioforsk Midt Norge (Kvithamar), Landvik, Norway (Espevig)
14 Nov: NGF Anleggsseminar, Oslo, Norway (Espevig)

Red fescue (Festuca rubra) appears to be the most environmentally friendly turfgrass species
used on golf greens due to its low requirements for nitrogen (N) and water and its high
resistance to snow moulds. Among the disadvantages of pure red fescue are its low density
and its potential susceptibility to invasion by annual bluegrass (Poa annua). The utilisation
of arbuscular mycorrhizal (AM) fungi as a method to control annual bluegrass was first
suggested by Gange (1998), who reported a negative relationship between the performance
of annual bluegrass and the abundance of AM. The objective of this project was thus to
determine the effects of mowing height (4.0 or 5.5 mm), N-rate (0.5, 1.0 or 1.5 kg N 100
m-2 yr-1) and P-rate and/or inoculation with a commercial source of AM fungi (0 kg or 0.18
kg P 100 m-2 yr-1 without inoculation or 0 kg P100 m-2 yr-1 with SYMBIVIT® 1) on quality,
thatch and mycorrhiza colonisation and competition against annual bluegrass on established
golf greens with red fescue as the dominant species. The study was conducted from 2010
to 2013 at Bioforsk Landvik on a USGA green with a peat-amended rootzone (10% v/v).
The green was seeded in June 2010 with pure red fescue (40% F. r. trichophylla and 60% F.
r. commutata), 90% red fescue plus 10% colonial bentgrass (Agrostis capillaris) or 90% red
fescue plus 10% velvet bentgrass (Agrostis canina).
The results showed that the competitive ability against annual bluegrass increased with
increasing density of mixed greens (especially with velvet bentgrass) compared with pure
red fescue greens, and at 5.5 mm compared with 4 mm mowing height. However, the
competition from annual bluegrass increased (in spite of the increased density) while the
abundance of AM fungi in the soil decreased with higher N rates, although we have no
evidence that these responses were causally related.
1) SYMBIVIT® - mycorrhiza inoculum, Norsk Mykorrhiza, Oslo, Norway/Symbiom Ltd., Sazava 170, Czech Republic.
SYMBIVIT® contains 15 000 - 25 000 propagules L-1 of six Glomus spp. (G. etunicatum, G. microagregatum, G.
intraradices, G. claroideum, G. mosseae and G. geosporum)
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Application of P or inoculation with SYMBIVIT® had no effect on turf quality or on
mycorrhizae which, by the end of the trial, were abundant even without inoculation
(63-68%). However, addition of SYMBIVIT® led to a slight increase in the removal of
phosphorus from the soil, as indicated by P-AL values. Increasing rates of P application
also resulted in increased competition from annual bluegrass. Thus it appeared that the
inoculation with AM fungi through topdressing once a year was ineffective and that
established greens benefit little from such inoculation.
0.5 kg N 100 mˉ² yrˉ¹

1.0 kg N 100 mˉ² yrˉ¹

The overall impression of the turf was influenced by the same factors as the density. A
significant species x N-rate interaction revealed that in this study, golf greens with red fescue
as the dominant species required at least 1.0 kg N per 100 m-2 yr-1 to produce acceptable
turf quality and density.

1.5 kg N 100 mˉ² yrˉ¹

Red fescue (RF)

RF + colonial
bentgrass

RF + velvet
bentgrass

Photo 1. Effects of N-rate on quality of golf greens with red fescue as the dominant species.
Photos taken on 1 August 2012 from plots with mowing height 5.5 mm and 0 P without
inoculation with SYMBIVIT®. Photos: Tatsiana Espevig.

Photo 2. Scoring roots for mycorrhizae through a binocular loupe.

Photos: Tina E. Andersen and Anne M.A. Steensohn.
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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)
STERF
Other sources

2011
171
92

2012
156
92

2013
156
92

263

248

248

TOTAL	

Project summary and status as of 1 January 2014

2014	Total
177*
660
20
297
197

957

* Reserved but not granted

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

Rolighedsvej 23, 1958 DK-Frederiksberg C. Denmark
Phone + 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 at conferences, seminars, meetings etc. in 2013
April: Seminar arranged by the Danish Environmental Protection Agency
May: Education of garden and park engineers, Nødebo, Denmark
Oct: ETS field day in Monaco
Oct: Education of landscape architects, Frederiksberg, Denmark
Nov: Education of forest and landscape engineers, Nødebo, Denmark

Compared with golf greens, research concerning the management of golf course fairways is
neglected. Legislation requiring pesticide reductions 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 influencing the outcome of an
overseeding procedure. This includes overseeding time (spring or autumn), fertilisation
and turfgrass species. Tests are being performed on an experimental fairway at Landvik
(Bioforsk, Norway) and on three golf courses (Korsør, Hornbæk and Skovbo) in Denmark
for a three-year period (2011-2013/14). Grass species composition, weed occurrence and
overall performance are being recorded. In addition the economic costs of the different
procedures will be estimated for a standard golf course at the end of the project.
Overseeding was performed according to plan in 2011, 2012 and 2013 in Denmark and
Norway. Grass composition and weed occurrence were measured in spring in Denmark and
in spring and autumn in Norway, in combination with overall performance/appearance
measurements every month. Visual assessment of the experimental sites again demonstrates
that perennial ryegrass is well-established and perennial ryegrass plots can clearly be
distinguished from the other plots.
In spring 2014 the final observations will be made in Denmark in order to have three years
of measurements. All data from Norway and Denmark from 2011, 2012 and 2013 have
been collected and within the next month these data will be analysed in order to present
some preliminary results in the Nordic greenkeeper journals. After the measurements in
spring 2014, all data will be analysed and an international article on fairway overseeding
will be prepared.

ongoing projects sterf 23

Photo 1. Hornbæk golf course, Denmark, spring 2013 – research is not disturbed by the golf
players. Photo: Anne Mette Dahl Jensen.

Photo 2. Bioforsk, Landvik, Norway, January 2014, Perennial ryegrass plots – in this mild
winter, perennial ryegrass is still growing. Photo: Agnar Kvalbein.
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Weed control on fairways
Project period: March 2011 - December 2013

Project summary and status as of 1 January 2014:

Funding (kSEK)

Prior 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.

STERF
Other sources
TOTAL	

2011
30
40
70

2012
0
15
15

2013	Total
40
70
15
70
55
140

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

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

St. Knuds Golf Club

Ole Sams Falkenberg, Hunsballe frø
Ole Vestergård, Grøn service
Talks at conferences, seminars, meetings etc. in 2013
April: Education of garden and park engineers, Nødebo, Denmark
November: Education of forest and landscape engineers, Nødebo, Denmark
October: Education of landscape architects, Frederiksberg, Denmark

The purpose of this project is to test a management method involving frequent fertiliser
placement in the soil and deep seed sowing on golf course fairways over a 3-year period. The
hypothesis is that the turf on fairways will become denser and the weed population will be
significantly reduced with this management method. The reduced weed population is also
expected to lead to reduced use of herbicides. 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 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, the area was plagued by heavy rain during autumn 2011 and it was
impossible to fertilise and overseed without damaging the fairways. In 2012 and 2013, the
fairway at St. Knuds golf course received fertiliser four times during the growing season and
was overseeded in autumn. The experiment will continue in 2014 in order to have three
years of overseeding and weed occurrence will be estimated in spring 2015. Fairways which
were sliced and given additional fertiliser in 2013 appeared greener and denser.
In 2012, Odense golf course withdrew from the project due to a crew reduction. The
experiment was then moved to a football pitch in Nyborg and in 2012 weed occurrence
on the football pitch was assessed and the area was fertilised and overseeded. However in
2013 the municipality wanted to establish an artificial football pitch in the area and the
experiment was stopped. Therefore the only place where the experiment is taking place is at
St. Knuds golf course.
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Photo: Setting up for fertiliser application at St. Knuds golf course.
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Better turfgrass survival in a changing winter climate
Project period: June 2011 – December 2014
Funding (kSEK)
STERF
Other sources
TOTAL	

2011
345
1 028
1 373

2012
351
1 315
1 584

2013
312
951
1 263

2014		Total
312 		
1 008
769		
3 294
1 081 		
4 220

Principal investigator/contact person
Tatsiana Espevig, Norwegian Institute for Agriculture and Environmental Research,

Bioforsk Øst Landvik, Reddalsveien 215, Grimstad, NO-4886.
Phone: +47 406 23 778. E-mail: tanja.espevig@bioforsk.no
Co-applicants
Trygve S. Aamlid, Bioforsk Øst Landvik, Norway
Agnar Kvalbein, Bioforsk Øst Landvik, Norway
Wendy M. Waalen, Bioforsk Øst Apelsvoll, Norway
Mats Höglind, Bioforsk Vest Særheim, Norway
Jim Ross, Prairie Turfgrass Research Centre, Canada
Michelle DaCosta, University of Massachusetts, USA

Talks at conferences, seminars, meetings etc. in 2013
16-17 April: Reference group meeting, Apelsvoll, Norway. Presentations by Håkan Blusi

(Timrå GC, Sweden), Juha Karsikko (Oulu GC, Finland), Stefan Schön (Miklagard GC,
Norway), Agnar Kvalbein, Wendy M. Waalen, Mats Höglin and Tatsiana Espevig (Bioforsk,
Norway).
08 May: Seminar “Winter survival in a changing climate”, Ås, Norway (Espevig)
27 June: Bioforsk Turfgrass Field Day, Landvik, Norway (Aamlid, Waalen, Espevig)

27 Aug:
16 Oct:
14 Nov:
22 Nov:

Visit of MSc students from Ås, Landvik, Norway (Espevig)
Visit from Bioforsk Midt Norge (Kvithamar), Landvik, Norway (Espevig)
NGF Anleggsseminar, Ullevål stadion, Oslo, Norway (Waalen, Aamlid)
Golftinget, Kristiansand, Norway (Aamlid, Espevig)

Project summary and status as of 1 January 2014

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
appropriate management in a wetter and less stable winter climate. The project is divided
into three work packages (WP).
WP1: Deacclimation resistance of six turfgrass species used on golf greens was evaluated
in late November 2011 and 2012. Turfgrasses were taken from a USGA green at Bioforsk
Landvik, deacclimated at 10 °C for 0, 6, and 12 days and tested for freezing tolerance at
Bioforsk Særheim. Creeping bentgrass and annual bluegrass dehardened more than the
other species (red fescues and bentgrasses), but creeping bentgrass was still the most frosttolerant species after deacclimation. None of the species was able to reharden at 2 °C for 23
days after 12-d dehardening to their original freezing tolerance. The inability to reharden
was positively correlated with induction of the elongation growth.
WP2: Cold hardiness levels of four turfgrass species growing on a fairway with low and high
watertable were monitored from December to April during the winters 2011-12 and 201213 at Bioforsk Landvik. Acclimation abilities and freezing tolerance of the turfgrasses were
as follows: strong creeping red fescue > Kentucky bluegrass ≥ chewings fescue > perennial
ryegrass. Maximal acclimation was achieved by all species in January except for ryegrass,
which did not survive 1-mo of ice encasement (IE) starting prior to Christmas in 2012. After IE conditions lasting for 100 days in 2012-13 and the following frost after induced ice/
snow melt, only the fescues were alive (less than 50%) on the final sampling date (5 April
2013).

ongoing projects sterf 27

WP3: The impact of IE and protective covers on the survival of six turfgrass species (the

same as in WP1) under green conditions was evaluated at Bioforsk Apelsvoll during the
winters 2011-12 and 2012-13. Velvet bentgrass had superior tolerance to IE, lasting for 98
and 119 d longer than the five other species/subspecies. Colonial bentgrass responded negatively to the protective covers. Annual bluegrass had the lowest tolerance to IE and it was
the only species which benefited from the protective covers. WP3 was also supplemented
with large-scale demonstration trials on golf courses in Finland, Sweden and Norway during
the winters 2012-2014.

Photo 1: Reference group visiting large-scale demonstration trial at Miklagard GC, 16 April

2013. Photo: Tatsiana Espevig.

Crown samples from WP2 and WP3 were collected and sent to the Gabriell Lipmann Center in Luxembourg for carbohydrate analysis.
The experiments are finished. The final results from the project will be presented during an
international seminar which will be held 11-12 November 2014 at Gjøvik, Norway.

Photo 2: Reference group visiting main experiment (WP3) at Bioforsk Apelsvoll, 17 April 2013.

Photo: Tatsiana Espevig.
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Evaporative demands and deficit irrigation
on sand-based golf greens
Project summary and status as of 1 January 2014

Project period: July 2008 – December 2012
Funding (kSEK)
STERF
Other sources
TOTAL	

2008
0
94
94

2009
395
348
743

2010
395
440
835

2011
395
440
835

2012	Total
294
1 479
348
1 670
642
3 149

The experimental work was finished in 2011. A turfgrass irrigation handbook in Norwegian
was published in November 2013 and the English version is ready for publication in February 2014. The reason why the project is not finished as of 1 January 2014 and the grant
from STERF is withheld is a delay in the scientific publications from the project. We expect
to rectify this by June 2014. The major findings in the project are:
•

Turfgrass crop coefficient (Kc) and thus actual evapotranspiration (ET) rate were
always about two-fold higher on the first day after replenishing the soil water content
to field capacity (FC) than on subsequent days. Avoiding irrigation to FC is therefore a
key factor to save water.

•

There were only minor differences in Kc among the cool-season turfgrass used on golf
courses in Scandinavia.
- Among grasses used for greens, red fescues and colonial bentgrass transpired 5060% more water than velvet bentgrass on the first day after replenishment to FC. On
the first day, creeping bentgrass also had higher ET than velvet bentgrass (+40%),
although not as high as the fescues or colonial bentgrass. On the second and following
days after replenishment to FC, differences in ET rate were not significant. For these
days, the average Kc on greens was 0.83.
- Among grasses used on fairways, perennial ryegrass and slender and strong creeping
red fescue had higher Kc (2.9-3.3) than chewings fescue (2.2) on the first day after
irrigation to FC. Kentucky bluegrass was intermediate, with a Kc of 2.5. With a mean
value of 0.90, differences between grasses were not significant on the second and
following days after irrigation to FC.

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

Bioforsk Øst Landvik, N-4886 Grimstad, Norway.
Phone: + 47 90528378. E-mail: trygve.aamlid@bioforsk.no
Co-applicants
Jerry Knox, Cranfield University, UK
Agnar Kvalbein, Bioforsk, Norway
Hugh Riley, Bioforsk, Norway

Talks at conferences, seminars, meetings etc. in 2013
12 Jan.: Norwegian Greenkeeper Association Winter Course, Belek, Turkey (Kvalbein)
23 Sept: Optimal bevattning av gräs på golfbanor. Elmia Park & Golf, Jönköping, Sweden

(Aamlid)
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•

Deficit irrigation to 70% of FC six times per week on greens (average water use per
irrigation: 2.4 mm) or two times per week on fairways (6 mm) resulted in consistently
better turf quality, fewer dry spots and a reduction in total water use of about 30%
compared with deep and infrequent irrigation to FC once per week.

•

Use of soil surfactant improved turf quality, but the need for surfactants was less with
frequent deficit irrigation than with infrequent irrigation to FC.

•

The distribution uniformity (DU) of the irrigation system was determined on selected
greens on three golf courses participating in the project. Low DU and a risk of surface
runoff mean that it may be difficult to implement daily deficit irrigation without
watering by hand.
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Optimal application intervals for Primo MAXX®
as influenced by temperature (growing degree days)
and day length
untreated turf. Research in Wisconsin, USA, has shown that the duration of growth suppression depends on temperature, and that optimal application interval in the northern US
(40-49ºN) is 200 GDD (growing degrees days with base temperature 0 ºC).

Project period: july 2013 - december 2013
Funding (kSEK)
				
2013
STERF				
0
222
Other sources				
TOTAL				

222

2014	Total
0
0
0
222
0

222

The project is funded 100% by Syngenta and carried out according to the Contract Service Evaluation
Agreement between STERF and Syngenta.

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

Bioforsk Turfgrass Research Group, Landvik, N-4886 Grimstad, Norway.
Phone: + 47 90 52 83 78. E-mail: trygve.aamlid@bioforsk.no

Co-applicants
Geo van Leeuwen, Bioforsk
Talks at conferences, seminars, meetings etc. in 2013
31 Oct: Application interval for Primo MAXX in relation to temperature and day length.

Preliminary results. STERF/Syngneta meeting, London.

Project summary and status as of 1 January 2014

The plant growth regulator Primo MAXX (PM, active ingredient trinexapac-ethyl) inhibits
the last step in plant synthesis of GA1, the bioactive form of the plant hormone gibberellic
acid. Because PM is not persistent in plant tissue, it has to be reapplied at regular intervals
to have a consistent effect on cell elongation and turfgrass clipping yields. If application
intervals become too long, turf treated with PM will rebound, i.e. grow faster than the

The Nordic countries are located at 56-71ºN and the maximum day length at midsummer
ranges from 18 to 24 h. For grasses native to the Nordic countries, it is well documented
that the long summer days have a strong impact on leaf elongation, and that this effect is
mediated by GA1. For northerly adapted grasses, the rebound effect can therefore be expected to occur faster in the Nordic countries than at lower latitudes. Adding to this is the fact
that temperatures are generally lower.
This project was conducted under the industrial partnership programme between STERF
and Syngenta. We studied the effect of increasing temperature and photoperiod on duration of growth suppression, measured in GDD, after application of PM (0.8 or 1.6 L/ha
to creeping bentgrass (Agrostis stolonifera), maintained at 10 mm mowing height, in growth
chambers at the Bioforsk Særheim from 20 Aug. to 30 Sept. 2013. All pots received 10 h of
fluorescent light (269 µmol/m2/s1) and day length extension was provided by low-intensity
incandescent light (2.2 µmol/m2/s1; Photo 1). On average for 11 clippings during the fiveweek period after application, the two rates of PM reduced DM production by 24 and 43
%, respectively. Increasing day length from 10 to 15 and 20 h increased DM production
by 5 and 28 %, respectively, but the interaction between Primo Maxx and day length was
not significant. By fitting cubic polynomials to the data, it was found that the duration of
growth suppression after application of Primo Maxx, expressed in GDD, is longer at high
than at low application rates and longer at high than at low temperatures (Fig. 1). The likely
implication of this is that the optimal GDD between Primo Maxx applications is lower
in the Nordic countries than in the US, but this has to be verified by experiments under
natural daylight conditions.
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Figure 1. Duration of growth suppression after application of two rates of Primo Maxx to
creeping bentgrass maintained fairway mowing height at diurnal mean temperatures 13 and
24 ºC.

Photo 1. Day length extension was provided by low-intensity incandescent light. Photo:

Geo van Leeuwen.
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Increasing rates of the current and a new formulation of Primo MAXX® for plant growth regulation on
greens and fairways
Project summary and status as of 1 January 2014

Project period: May 2013 - March 2014
Funding (kSEK)
			2013
STERF			0
532
Other sources			

2014
0
76

TOTAL			532

76

2015	Total
0
0
0
608
0

608

The project is funded 100% by Syngenta and carried out according to the Contract Service Evaluation
Agreement between STERF and Syngenta.

Principal investigator / contact person
Ingunn M. Vågen, Norwegian Institute for Agricultural and Environmental Research,

Bioforsk Øst Landvik, N-4886 Grimstad, Norway.
Tlf. + 47 40 62 29 04. E-mail: ingunn.vaagen@bioforsk.no

Co-applicants
Oiva Niemeläinen, MTT AgriFood Research, Jokioinen, Finland
Trygve S. Aamlid, Bioforsk Øst Landvik, Norway
Tatsiana Espevig, Bioforsk Øst Landvik, Norway
Talks at conferences, seminars, meetings etc. in 2013
16 July: Effects of Primo Maxx® on turf quality, non-structural carbohydrate content and

infection of Microdochium nivale in green-type Poa annua in Scandinavia.
International Turfgrass Conference, Beijing, China.
29 Aug: Ongoing projects for Syngenta in Scandinavia. STERF/Syngenta meeting,
Landvik, Norway.

The aim of the project was to compare the current formulation of Primo Maxx (A11825A)
with the new Primo Maxx NG (A19238C) formulation for plant growth regulation on turf
maintained as golf fairways and golf greens. Two fairway trials and two green trials (both in
creeping bentgrass) were carried out in Norway and Finland under the collaborative agreement between Syngenta and STERF. The trials were carried out by authorised GEP (Good
Experimental Practice) teams in Norway and Finland and coordinated by Bioforsk.
The trials compared the two alternative formulations of Primo Maxx at multiple application
rates, and assessed sward height, weight of turf clippings, turf quality, turf colour and symptoms of phytotoxicity. Generally, the Primo Maxx-treated plots had less height increase and
lower biomass production than the untreated control plots. This effect increased with higher
application rates. The main conclusion from the trials is that the two Primo Maxx formulations have similar effects on the turf, and their performance was not significantly different
for any of the parameters assessed in the green and fairway trials. Based on these trials, the
new Primo Maxx NG should be a safe replacement for the current formulation, and could
be used in comparable rates to recommendations for the current Primo Maxx formulation.
In the green trial at Bioforsk Landvik, Norway, a new parameter was added in November
2013, as we investigated the effect of repeated applications of Primo Maxx during the growing season on the plant concentration of reserve carbohydrates and freezing tolerance of
creeping bentgrass before winter. On average for the old and the new formulations, Primo
Maxx applied at rates of 0.4 and 0.8 L/ha led to an insignificant increase in the content of
water-soluble carbohydrate before winter, corresponding to 11 and 3 %, respectively. At the
same time, these treatments lowered LT50 (lethal temperature for 50% winter kill) by 2.6
and 1.3 °C, respectively. This shows that Primo Maxx can improve the winter stress tolerance of turfgrasses if used at moderate rates.
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Photo 1: Establishing the Primo Maxx trial at Loimijoki GC, Finland.

Photo 2. Representatives from STERF, Syngenta and Bioforsk inspecting the green trial at Landvik on 29 August 2013. Photo: Trygve S. Aamlid.
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Evaluation of the GreenCast prediction model for
fungicide application against Microdochium nivale

USA, England and other countries to predict when greens should be treated with fungicides as outbreaks of M. nivale can be expected. The objective of this project is to find out
whether the climate models behind GreenCast are also applicable in Scandinavia.

Project period: september 2012 - march 2014
Funding (kSEK)
		 2012
STERF		 0
60
Other sources		
TOTAL		
60

2013
0
72
72

2014		Total
0		
0
138		
270
138		270

The project is funded 100% by Syngenta and carried out according to the Contract Service Evaluation
Agreement between STERF and Syngenta.

Principal investigator / contact person
Tatsiana Espevig, Phone: +47 406 23 778. E-mail: tanja.espevig@bioforsk.no
Trygve S. Aamlid, Phone + 47 90 52 83 78. E-mail: trygve.aamlid@bioforsk.no

The Norwegian Institute for Agricultural and Environmental Research, Bioforsk Turfgrass
Research Group, Landvik, N-4886 Grimstad, Norway.

Talks at conferences, seminars, meetings etc. in 2013
27th June: Bioforsk Turfgrass Field Day, Landvik, Norway (Espevig)
Project summary and status as of 1 January 2014

Microdochium nivale is one of the most common and severe fungi on Scandinavian golf
courses. It causes both microdochium patch during the growing season and pink snow
mould during winter. The warning system GreenCast has been launched by Syngenta in the

A first evaluation of Syngenta’s GreenCast prediction model was conducted on an annual
bluegrass (Poa annua) USGA green at Landvik in autumn 2012. The systemic fungicide
Headway (azoxystrobin + propiconazole) or the contact fungicide Medallion (fludioxonil)
were applied from 5 October until snow covered the green on 2 December 2012, based
on four different criteria: (1) GreenCast medium risk warning, (2) GreenCast high risk
warning, (3) at first sign of disease (observed on 11 October) or (4) as a prophylactic every
third week. As of 23 November and on average for Headway and Medallion, the GreenCast
high risk warning with two fungicide applications provided 77% disease control, which was
not significantly different from the other treatments (all resulted in three applications). The
consequences for pink snow mould in the spring 2013 could not be evaluated, as the turf
was killed by a combination of ice encasement and low freezing temperatures during winter.
The second evaluation of Syngenta’s GreenCast has been underway since 1 August 2013.
The fungicides were applied from 1 August to 29 December 2013. Microdochium patch
was observed first on 6 September and percentage of the plot area covered with the disease
was recorded weekly. Preliminary results show that the efficacy of the treatments, recorded
as of 20 December, was as follows (numbers of applications/percentage disease control indicated
in brackets): prophylactic applications and GreenCast medium risk Headway and Medallion
(6/99%) > first sign Medallion (4/86%) = first sign Headway (3/87%) ≥ GreenCast high
risk Headway and Medallion (3/76%).
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Photo: Effects of Headway (H) and Medallion (M) on microdochium patch development on 20 December 2013. The

fungicides were applied according to GreenCast medium risk warning, high risk warning, at first sign of disease or
prophylactically every third week. Photo: Tatsiana Espevig.
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Evaluation of fungicides for Nordic golf courses

Project period: august 2010 - july 2014
Funding (kSEK)
STERF
Other sources
TOTAL	

Talks at conferences, seminars, meetings etc. in 2013
29 Aug: STERF / Syngenta meeting, Landvik, Norway.

2010
0
121
121

2011
0
270
270

2012
0
486
486

2013
0
609
609

2014	Total
0
0
328
1814
328
1814

The project is funded 100% by Syngenta and carried out according to the Contract Service Evaluation
Agreement between STERF and Syngenta.

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

Bioforsk Turfgrass Research Group, Landvik, N-4886 Grimstad, Norway.
Phone + 47 90 52 83 78. E-mail: trygve.aamlid@bioforsk.no

Co-applicants
David Wikmark, HS-konsult, Västerås, Sweden
Magnus Ljungman, Österåker GC, Stockholm, Sweden
Markku Niskanen, MTT, Ylistaro, Finland
Oiva Niemelainen, MTT, Jokioinen, Finland
Wendy Waalen, Bioforsk Turfgrass Research Group, Norway
Jan Tangsveen, Bioforsk Turfgrass Research Group, Norway
Trond Pettersen, Bioforsk Turfgrass Research Group, Norway
Tanja Espevig, Bioforsk Turfgrass Research Group, Norway

Project summary and status as of 1 January 2014

During winter 2012-13, six fungicide trials on the control of turfgrass winter diseases were
carried out under the Industrial Partnership Programme between STERF and Syngenta.
Registration trials were conducted at Toten GC, Norway, Österåker GC, Sweden and
Härmä GC, Finland. Experimental fungicides were tested alone and in combination with
Medallion TL (3 L = 375 g a.i. fludioxonil/ha). The trials in Sweden and Norway also
included Chipco Green (20 L = 5 kg a.i. iprodione/ha). All fungicides were applied twice,
the first in mid- to late October and the second in November. Snow covered all trials for
four to five months. None of the trials showed symptoms of microdochium patch before
winter, but massive attacks of pink snow mould covered 50-90% of plot area on unsprayed
plots after snowmelt. All fungicides gave significant disease reductions and improvements
in turfgrass quality, but only A20323B and A20323C were on a level with or better than
Medallion at a lower total rate of active ingredient. The efficacy of Medallion was similar to
that of Chipco Green, despite a 92.5% reduction in the use of active ingredient.
R&D trials investigated application intervals in autumn and early spring of fungicides that

are already on the Swedish market: Banner Maxx (propiconazole), Headway (azoxystrobin
+ propiconazole) and Medallion. The phosphite pigment A14658D was included either
alone or in tank mixtures. Trials were conducted at Arendal GC, Norway, Österåker GC,
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Sweden and Härmä GC, Finland. On unsprayed control plots there were severe attacks of
pink snow mould at Härmä and Österåker and of gray snow mould at Arendal. Application of the pigment A14658D at two-week intervals in autumn resulted in significantly less
snow mould in all trials. In tank mixtures, the pigment also enhanced the effect of Banner
Maxx or Medallion. When used without pigment, Banner Maxx in October followed by
Medallion shortly before snowfall reduced snow mould by approx. 90% compared with the
unsprayed control. An increase in the application frequency of Medallion to every 2-3 weeks
after an initial application of Banner Max gave 100% of control and the best turf quality in
spring. Application of Banner Maxx after snowmelt did not enhance spring recovery compared with plots that received fungicides in autumn only.
The project continues in 2013-14 with six new trials evaluating fungicide efficacy at Bioforsk Landvik and Apelsvoll, Norway, Österåker GC, Sweden and Lepaa GC, Finland.

Photo 1. Registration trial at Österåker on 15 April 2013, shortly after snowmelt.
Photo: Magnus Ljungman.
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Testing of alternative plant production products
for the control of Microdochium nivale
and other diseases on golf greens
Project period: October 2011 - December 2014
Funding (kSEK)
STERF
Other sources
TOTAL	

2011
0
143
143

2012
0
486
486

2013
0
415
415

2014		Total
93		93
429		
1473
522		
1 566

The project is funded 100% by Danish Ministry of the Environment , Interagro Bios AB and Nordisk Alkali
and carried out according to STERF´s General contract conditions.

Principal investigator / contact person

Trygve S. Aamlid, The Norwegian Institute for Agricultural and Environmental Research,
Bioforsk Turfgrass Research Group, Landvik, N-4886 Grimstad, Norway.
Phone + 47 90 52 83 78. E-mail: trygve.aamlid@bioforsk.no
Co-applicants

Tatsiana Espevig, Bioforsk Turfgrass Research Group, Landvik, Norway
Arne Tronsmo, Norwegian University of Life Science, Ås, Norway
Klaus Paaske, Department of Agroecology, Aarhus University, Denmark
Anne Mette Dahl Jensen, Forest & Landscape, University of Copenhagen-LIFE, Denmark
Lars Wiik, Husec AB, Sweden
Trond Pettersen, Bioforsk Turfgrass Research Group, Landvik, Norway

Talks at conferences, seminars, meetings etc. in 2013
21 Mar: Reference group meeting, Kävlinge GC, Sweden:

-

Project overview and status (Aamlid)
Results from the Norwegian field trials (Aamlid)
Results from the Danish field trials (Dahl Jensen)
Results from the trial at Kävlinge GC (Wiik)
Results from in vitro trials (Espevig)
8 May: Seminar “Winter survival in a changing climate”, Ås, Norway (Espevig)
27 June: Bioforsk Turfgrass Field Day, Landvik, Norway (Aamlid, Espevig)
22 Nov: Golftinget , Kristiansand, Norway (Espevig)
Project summary and status as of 1 January 2014

In the Nordic countries, there is a need for alternative products that can replace fungicides
for the control of Microdochium nivale. This project was initiated by the companies (1)
Nordisk Alkali representing the seaweed product Vacciplant from the French manufacturer
Göemar, and (2) Interagro BIOS representing the microbial products Turf WPG (Gliocladium sp.) and Turf S+ (Streptomyces sp.) from the Finnish manufacturer Verdera. Nordisk Alkali
and Interagro BIOS received grants from the Danish Environmental Protection Agency and
signed contracts with STERF to set up a four-year evaluation project. Testing is primarily
carried out in field trials, but the microbial products are also tested in vitro at Bioforsk Landvik, Norway.
Field trials were laid out on greens at Rungsted GC, Denmark; Kävinge GC, Sweden, and
Arendal GC and Bioforsk Landvik, Norway, in autumn 2011. The trial at Rungsted GC
was replaced with a new trial at Sydsjælland GC in June 2012. The test products are applied
at recommended intervals depending on temperature. By the end of the growing season
2013, none of the test products showed any consistent control of M. nivale. In the trials
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at Rungsted GC, Denmark and Kävlinge GC, Sweden (Photo 1) there was much disease,
but a significant reduction only in the fungicide control plots. The trial at Sydsjælland GC,
Denmark, showed a small effect of Turf S+ or Vacciplant in late autumn, but not as good as
for the fungicide control. The Norwegian trials on creeping bentgrass-dominated greens had
negligible attacks of M. nivale, but the green at Landvik was reseeded with colonial bentgrass
in 2013, which might have led to more disease during winter 2013-14.

The in vitro trials showed good control of M. nivale by of Turf S+ at both 6 °C and 16 °C,
but Turf WPG had no or even a stimulating effect on M. nivale at 6 °C (Photo 2). This suggests that the current label for Turf WPG ought to be revised, as it prescribes application in
late autumn.

Photo 1. Reference group inspecting the trial at Kävlinge GC on 21 March 2013. Photo: Trygve

Photo 2. Effects of Turf WPG and Turf S+ in agar on radial growth of Microdochium nivale in

S. Aamlid.

The experimental work will continue until summer 2014.

vitro at 6°C. Photo: Tatsiana Espevig.
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Silvery thread moss on greens – Practical trials with iron,
manganese, ammonium chloride, detergent and nitrogen
2011-2013

Project period: June 2011 – December 2013

Project summary and status as of 1 January 2014

Funding (kSEK)
		
2011
STERF		 20
Other sources		
0
SUM		 20

We continued with the demonstration experiment that started in summer 2011. The objective is still for the demonstration plots to be treated every 14 days during the time there
is growth on the surface. In 2013 the treatment started in the middle of May, when growth
was well underway, and the plots were treated eight times. Treatment stopped in the middle
of November, when the surface growth at the surface had stopped completely due to low
temperature.

2012
20
0
20

2013	Total
20
60
0
0
20
60

Principal investigator / contact person

Mikael Frisk, Swedish Golf Federation, Paradvägen 67, SE-352 62 Växjö, Sweden

Phone: + 46 (0)70 634 44 98, E-mail: mikael.frisk@golf.se

Co-applicants
Henrik Wissinger, Hooks Herrgård AB
Talks at conferences, seminars, meetings etc. in 2013
9 Dec: Conference meeting with 65 course managers/greenkeepers in Växjö, at Växjö Lakers

Hockey home arena Vida Arena.
Three field day meetings at Växjö GK together with a total of 35 greenkeepers
One field day meeting at Hooks GK, together with 14 greenkeepers

Just as after the previous season, the plot treated with 24 kg iron sulphate showed the best
visual overall impression. The plots treated with Manganese sulphate (32%): 15 kg+16 kg
iron sulphate also showed some good overall impressions. Plots treated with 32 kg iron sulphate were still heavily stressed, and the grass suffered very badly. The area treated with
3 kg N was almost 100% eliminated by snow mould after the previous winter. We reseeded
the area twice in 2013, but it was extremely difficult to get that plot in good shape during
the season.
We observed a 0.5-1.5°C increase in soil temperature in the plots treated with iron sulphate.
This affected the surface so that was less likely to retain dew, which is probably a contributing factor to the significantly lower incidence of fungus in this plots. During this season
there was a severe snow mould attack in the middle of November. Every plot was attacked
except the two plots treated with 15 kg manganese sulphate (32%) + 16 kg ion sulphate and
15 kg manganese sulphate (32%).
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Just after the post-season report, the surface treated with 32 kg iron sulphate was best
against moss and the ranking was (visual effect and effect against moss to worst):
1.
2.
3.
4.
5.
6.
7.
8.
9.

Iron sulphate: 32 kg
Iron sulphate: 24 kg.
Manganese sulphate (32%): 15 kg + 16 kg iron sulphate.
Manganese sulphate (32%): 15 kg.
Iron sulphate: 16 kg.
Ammonium chloride Pronto (8% solution).
3 kg pure N per 100 m2 and year.
Bensaltensid.
Wetting agent Ekovett 10 L.

There is no doubt that good greenkeeping with a lot of needs-orientated actions
(topdressing, spiking, hollowing, coring etc.) is the best option.

Trial green at Växjö GK. Photo: Mikael Frisk.
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E perience mapping and multifunctional golf course
Ex
development - Enhanced possibilities of increased
and more varied use of golf courses
Project period: August 2011 - may 2014
Funding (kSEK)
		
STERF		
Other sources
TOTAL		

2011
267
138
405

2012
371
437
808

2013
0
108
108

2014	TOTAL
430
1 068
0
683
430
1 751

Principal investigator / contact person
Ole Hjorth Caspersen, Forest and Landscape University of Copenhagen, Rolighedsvej 23

Frederiksberg. Phone: + 45 35331835 E-mail: ohc@life.ku.dk

Co-applicants
Anne Mette Dahl Jensen, KU, Frank Søndergaard Jensen, KU.
Talks at conferences, seminars, meetings etc. in 2013
24 Jan: STERF FOU meeting at IGN, University of Copenhagen.
26-27 June: STERF Workshop, Grimstad, Norway
17-19 June: Field work and Meeting, Nes Golf Course, Rejkjavik, Iceland
19-20 Nov: Fieldwork and Meeting, Viksjø Golf Course.
Project summary and status as of 1 January 2014

The demand for strengthening the multifunctional use of golf courses constitutes the
scientific frame for this project, which aims at integrating and enhancing ecosystem services
and recreational functions. As golf courses have traditionally been seen as a “single” land use
by their users (golf players), the knowledge about attitudes towards a more multifunctional
land use of golf courses is unknown.

The project is adapting and refining a method for mapping existing and potential experiences. Through this project, the method is being transformed into an operational tool that
can distinguish between seven experience values and designate unused potentials that can be
utilised and further developed, which is likely to attract new users. The project also conducts use, attitude and preference surveys of different stakeholders. In order to strengthen
the multifunctional approach, the operators of five 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, which is a
Green Partnership between The Danish Outdoor Council, The Danish Forest and Nature
Agency and The Danish Sports Federation. It mainly addresses exercisers of all ages, families
with children and the elderly who want to exercise in beautiful surroundings while they
learn about the area and the surroundings.
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 for
the golf clubs are that it might result in more players and also a possible collaboration with
other users, which in the end would strengthen the finances of golf clubs.
The project was planned to start 1 August but was delayed to additional budget negotiations. Hence the project start was postponed until 1 November.
During 2012, mapping of recreational experiences was conducted at the two Danish golf
courses Hornbæk and Sydsjællands, and initiated at Viksjø golf course. At Hornbæk golf
course, the project work has involved co-operation with the Danish Orienteering Federation
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and the Danish Outdoor Council, which has resulted in multifunctional development of
the golf course that includes signs and information for users produced by the Orienteering
Federation.
At Sydsjællands golf course, the focus has been on the recreational interconnection of the
golf course with the surroundings. There is a desire for better co-operation between the golf
course, the local society and the municipality. At Viksjø, field work has been carried out and
has resulted in mapping of experience values.
In 2013, mapping was conducted at Nes golf course outside Reykjavik, with the focus on
the development of recreational facilities in connection with nearby recreational area. At
Hornbæk golf course, a competition for runners was held in cooperation with the Danish
Orienteering Federation.
At Viksjø a meeting took place with the golf course management and the head of the environmental group in order to finalise the mapping. The focus at Viksjø is especially on the
cultural heritage due to the long settlement history and the historical remains in this area.
In 2013, the questionnaire for the use, attitude and preference survey was tested and then
transformed into an electronic form that is available through the internet. Testing was
conducted at Hornbæk golf course, minor changes were made and the questionnaire has
now been translated into Swedish and Icelandic. It will be launched in those countries in
February 2014.
In addition, contact has been made with Gamle Frederiksstad golf club in Norway in order
to include this golf course in the project.

Copenhagen Golf Club

44 sTERF completed projects

Completed projects
The projects listed below were funded by STERF during
the period 2001-2013. More information about the projects can be found on the STERF website sterf.golf.se

1. Nitrogen utilisation efficiency in different golf green
constructions of Creeping Bentgrass golf greens. Karin

Blombäck, Swedish University of Agricultural Sciences
(2001-2004).

2. Effects of demand-driven fertilisation on growth, appearance and nitrogen use efficiency of turfgrass. Tom

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

7. Evaluation of biodiversity and nature conservation on
golf courses in Scandinavia. Bente Mortensen, GreenPro-

ject (2006-2007).

15. Development, evaluation and implementation of playing quality parameters in a continuous golf course evaluation concept – user survey. Anne Mette Dahl Jensen, Forest

8. Effects of organic amendments and surfactants on
hydro-phobicity and fungicide leaching from ageing golf
greens. Trygve S. Aamlid, Norwegian Institute for Agricul-

16. Re-establishment of green turfgrass after winter
damage, spring 2009. Agnar Kvalbein, Norwegian Green-

tural and Environmental Research (2006-2007).

keepers’ Association (2008-2009).

9. The role of golf course management in the support of
wetland-associated organisms in greater metropolitan
Stockholm. Johan Colding, Beijer Institute of Ecological

17. Impact of mowing height and late autumn fertilisation
on winter survival of golf greens in the Nordic countries.

Economics, Royal Swedish Academy of Science (2006-2008).

Agnar Kvalbein, Norwegian Greenkeepers’ Association
(2008 -2010)

10. Ageing of a sand-based rootzone. Karin Blombäck,
Swedish University of Agricultural Sciences (2006-2008).

18. Multifunctional golf course with unique natural and
cultural values. Carina Wettemark, Kristianstads Vattenrike

3. Leaching of fungicides from golf greens: Quantification
and risk assessment. Nicholas Jarvis, Swedish University

11. Turfgrass demonstration trials in Dalarna. Erik Svärd,

of Agricultural Sciences (2004-2005).

Swedish Golf Federation (2006-2008).

4. Benefits and environmental risks of fungicide use on
Scandinavian golf greens. Trygve S. Aamlid, Norwegian

12. Improved strategy for control of Microdochium nivale
on golf courses. Anne Marte Tronsmo, Department of

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

Plant and Environmental Sciences, Norwegian University
of Life Sciences (2006-2008).

5. Evaluation of Agrostis and Festuca varieties for use on
Scandinavian golf greens. Trygve S. Aamlid, Norwegian

13. The influence of golf on nature and environment – analyses and evaluation of the environmental performance in
Scandinavia. Bente Mortensen, GreenProject (2006-2008).

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

6. Evaluation of Agrostis and Festuca varieties (Nordisk
sortguide).Trygve S. Aamlid, Norwegian Institute for Agri-

cultural and Environmental Research (2007).

& Landscape, University of Copenhagen (2007-2009).

14. Evaluation of the plant growth regulator trinexapacethyl (Primo MAXX®) on Nordic golf courses. Trygve S.

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

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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22. Fertiliser strategies for golf turf: Implications for
physiology-driven fertilization. Tom Ericsson, Department

of Urban and Rural Development. Swedish University of
Agricultural Sciences. (2007- 2011)
23. The Nordic Turfgrass Guide 2012 and Variety Lists.

Trygve S. Aamlid, Norwegian Institute for Agricultural
and Environmental Research (2011-2013)
24. Optimal maintenance for hardening and early spring
growth of green turfgrass. Karin Blombäck, Department

of Soil and Environment, Swedish University of Agricultural Sciences (2006-2013)

25. Development of methods for non-pesticide weed control on golf fairways. Anne Mette Dahl Jensen, Forest &

Landscape, University of Copenhagen-LIFE (2008-2013)

26. Preservation of cultural landscapes and cultural
heritage elements on golf courses. Ole R. Sandberg, De-

partment of Landscape Architecture and Spatial Planning,
Norwegian University of Life Sciences (2009-2013)
27. Interactive map with navigation to learn and understand environmental work and impacts at a golf
course. Magnus Enell, Enell Sustainable Business AB

(2011-2013)

28. Integrated pest management - communication
project within the park and golf sector. Maria Strandberg,

Scandinavian Turfgrass and Environment Research Foundation (2011-2013)

46 sTERF Key Indicators

STERF Key Indicators 2006 - 2013
The key indicators are based on information in project annual reports. STERF has an open call for proposals approximately every two years. If there are specific reasons, a
project application may be granted funding by STERF’s board in between the open calls for proposals.

Year

Funding

Applications

Applications

Ongoing

Scientific

Popular

received

approved for

projects

publications

publications

funding

Presentations

Handbooks

at seminars,

Fact sheets

conferences, etc.

Programmes

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

2012

3 400 000 SEK

18

21***

24

98

25

2013

4 100 000 SEK

14

13***

36

71

11

19*

9**

*	Project proposals received 1 December 2013
**
New projects selected for funding decided in February 2014. These projects are not included in ongoing projects. Funding of new projects will start in 2014.
***
2013: Peer reviewed papers =2, Publications and reports= 11, 2012: Peer reviewed papers =9, Publications and reports= 12
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financial summary

INCOME STATEMENT

Revenue
Net revenue

01/01/2013
12/31/2013

01/01/2012		
12/31/2012		

5 602 082
5 602 082

4 609 243
4 609 243

-28 995
5 573 087

-21 039		
4 588 204

28 479
5 601 566

51 507
4 639 711

Other receivable
Cash and bank balances
Total assets

2013
0
6 837 742
6 837 742

2012
0
4 887 342
4 887 342

Liabilities and equity
Equity
Restricted reserves
Non restricted reserves
Total equity

262 264
6 075 478
6 337 742

260 840
4 626 502
4 887 342

Current liabilities
Other current liabilities
Total current liabilities

500 000
500 000

0
0

6 837 742

4 887 342

Expenses
Other external expenses
Income from financial items
Interest
Surplus
BALANCE SHEET

Total liabilities and equity
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