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RE-FOCUS ON SUSTAINABLE DEVELOPMENT
For more than two years, the global
focus has been on the pandemic and on
minimising the lethal effects of the Corona
virus. The situation is now hopefully getting
better, so we can start dealing with all the
other problems that humanity is facing.

•
•

The year 2021 was one of the warmest in
the history of mankind, as the real effects of
global warming started to become apparent.
Globally, records were set in rains, storms
and hurricanes, long-lasting droughts and
forest fires, while the loss of biodiversity
continued to accelerate. The turfgrass sector
was badly hit by all these events, making it
time to re-focus on sustainable development
and mitigating the effects of global
warming. We must all intensify our efforts
to create a more sustainable world.

It is very satisfying to report that current
STERF programmes and projects are
largely addressing these trends and that the
international cooperation between scientists
is increasing. Today, we have huge projects
with more than thirty partners from all over
the world.

STERF researchers, together with the R&A
and other stakeholders, have identified
important trends, future problems and
promising solutions to tackle the future in
the turfgrass sector. These include:

Delivering “Ready to use results” is a
cornerstone of STERF, but conventional
ways of sharing research findings in
seminars, workshops and symposia were
hindered by the pandemic. However,
technology transfer to end-users did
not stop in 2021. Instead of being
communicated in physical meetings, project
results were distributed via digital meetings,
webinars, podcasts, instruction videos and,
of course, in handbooks and fact sheets. The

•
•
•
•

Adaptation to climate change
Minimising factors causing negative
climate impacts
Public resistance to chemicals
Sustainable solutions to control diseases

•
•

Increased biodiversity
Automation, artificial intelligence and
sensors
Recreation and outdoor activity
Sustainable and economic use of
energy, fertilisers etc.

Funding for STERF research from sources
other than the Nordic golf federations
is increasing and now comprises 60% of
STERF’s project budget.

Photo; Per Bengtsson

sector seems to be insatiable when it comes
to STERF project results.

possibility to influence future science
building and projects.

Finally, I want to invite you to attend the
ITRC 2022 conference in Copenhagen on
10-15 July 2022. Attending this conference
will give you insights into the latest research
and technology for our sector and the

See you in Copenhagen!
Bruno Hedlund
STERF Chairman
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IMPORTANT EVENTS IN 2021
ice and water damage is to cover greens with
impermeable plastic sheets before winter (see
several articles published at www.sterf.org).
However, few golf courses implemented this
new technology before winter 2021. As part
of ICE-BREAKER, we are therefore planning new webinars on faster re-establishment
of dead turf after winter kill.

NEW SCANGREEN VIDEO & EXPERIMENTAL
GREEN AT SMØRUM GC, DENMARK

Since 2003, turfgrass variety testing under
realistic green conditions and pesticide-free
management has been a cornerstone in
STERFs’ project portfolio.

Golf course covered in ice, February 2022. Photo: Carl-Johan Lönnberg

ICE-BREAKER WEBINAR, 15 JUNE 2021

Five years ago, a survey of Nordic greenkeepers identified ‘Turfgrass winter stress
management’ as the most important of
STERF’s four programme areas. Even
though the winter 2020-21 did not cause
severe ice damage in the regions with the
highest density of golf courses around
Helsinki, Stockholm, and Oslo, the strong
interest in this topic was confirmed by a

webinar hosted by the Norwegian Golf
Federation on 15 June 2021, as part of the
ICE-BREAKER project. The webinar attracted more than 100 participants, most of
them Swedish and Norwegian greenkeepers,
although several other countries were also
represented. Preliminary results from four of
ICE-BREAKER’s six subprojects were presented, along with a dissertation on winter
cover published by the Norwegian head

greenkeeper Mads Thers as part of his studies in the Swedish Golf Federations’ course
‘Higher Greenkeeper Education’.
At the time of writing (11 February), many
Nordic greenkeepers anticipate a lot of dead
turf in spring 2022, since many putting
greens have been encased in thick ice since
around New Year. Three years of research
have shown that the best protection against

As part of the 5th SCANGREEN test round
(2019-22), a video about this highly successful programme was released in 2021. It can
be viewed at https://www.youtube.com/
watch?v=Bp3fzu2y7OM
In the early summer of 2021, the existing trials at Reykjavik GC, Iceland, and NIBIO
Apelsvoll, Norway, in the northern test zone
and NIBIO Landvik, Norway, in the southern test zone were complemented by a fourth
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thorough revision of STERF's fertiliser
handbook in 2021 and an international
webinar about more environmentally and
economically sustainable fertilisation of golf
courses. An important spin-off of the project
was that Anne F. Borchert, originally from
Germany, but fluent in both English and
Norwegian, defended her Master’s thesis,
which is based on SUSPHOS findings, at
Osnabrück University of Applied Sciences
in October 2021. The thesis can be downloaded from http://www.sterf.org/sv/projects/
project-list/susphos-sustainable-phosphorus-p-fertilization-on-golf-courses
The new experimental green at Smørum Golf Course. Photo: Torben Kastrup Petersen.

On 1 January 2022, Anne Borchert joined the
NIBIO Turfgrass Group at Landvik, Norway,
as a new turfgrass scientist.

SWEDISH GOLF FEDERATION´S
PROGRAMME ON ECOLOGICAL
SUSTAINABILITY

trial on a completely new experimental
green at Smørum Golf Course,
Copenhagen, Denmark. The new green was
kindly sponsored by several Danish companies and seeded according to the same plan
as at Landvik. The new trial has three replicates and includes a total of 180 plots, mostly pure varieties but also some seed mixtures.
During 2021, the plots were assessed regularly for overall impression, colour, density,
leaf fineness, disease infections and weed
(e.g. Poa annua) encroachment, parameters
that are important to ensure healthy and

stress-tolerant putting surfaces. These assessments will continue in 2022 As a new site in
SCANGREEN, the experimental green at
Smørum attracted substantial interest from
seed companies, greenkeepers and turfgrass
agronomists in 2021. Variety ranking lists
for Smørum and mean values for the southern Scandinavian zone and for the entire
Nordic region will be presented at www.
scanturf.org by the end of 2022. An invitation to enter new varieties in the next test
round will be sent out in February 2023.

THE SUSPHOS PROJECT RESULTED IN A
NEW TURFGRASS RESEARCHER

Since 2017, SUSPHOS (Sustainable
Phosphorus Fertilization) has been one of
the main projects in STERF’s portfolio of
experiments under controlled climate conditions and field trials in Norway, Sweden, the
Netherlands, Germany and China.
SUSPHOS was terminated in 2021, with a
second scientific paper from the project
being accepted for publication in the
International Turfgrass Society Research
Journal. Other concluding tasks were a

Right from the start, STERF´s approach has
been to base all projects and activities on the
needs of golf clubs and of society as a whole.
STERF´s goal is to stimulate and support
golf clubs to take the initiative, work proactively and create change, by continuously
delivering new ready-to-use knowledge.
The Swedish Golf federation (SGF) considers new knowledge delivered by STERF to
be the key factor in creating sustainable and
high-quality playing surfaces for golf and
running credible environmental protection
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work. The investment in STERF has
increased golf´s benefit to society and has
given the golf sector very high credibility
within society as a whole. Therefore, SGF
has decided to base its newly launched programme on ecological sustainability on new
knowledge, practical advice and recommendations delivered by STERF. The SGF sustainability programme focuses on the following important areas, which all can be traced back to STERF´s ongoing programmes
and projects: land use and urban development; the looming challenges posed by a
changing climate; and sustainable use of
natural resources, for example water, fertiliser and pesticides.
The recently updated handbook "Precision fertilisation" and a screen shot from the start of the
short webinar on sustainable fertilisation.

STERF´S NEW FERTILISER HANDBOOK
AND VIDEO ON SUSTAINABLE FERTILISATION STRATEGIES

The first (2011) edition of STERF’s
"Precision Fertilisation" handbook summarised the knowledge and experiences gained
in three STERF projects on fertilisation in
the period 2003-2011.The new handbook
has been updated with the results from the
STERF projects "Optimal application of
nitrogen and sulphur in autumn for better
winter survival of turfgrasses" and
"SUSPHOS: Sustainable phosphorus (P) fertilisation of golf courses".

"Precision Fertilisation" is based on the concept that turfgrass requires nutrients in constant relative proportions. The same fertiliser
can therefore be used from spring until
autumn and fertilisation can be adapted
based on the nitrogen requirement of the
grass. The updated handbook presents the
latest knowledge and theory behind this concept, together with simple instructions on
how to carry out precision fertilisation. The

new handbook is currently available in
English, Swedish and Danish. To get the
message out to industry about the updates to
the handbook, a 22-minute webinar video
was produced to present highlights of the
new handbook and explain why it is so
important to understand how nutrients
affect the turf. The participants met Maria
Strandberg, STERF Director, Stefan Nilsson,
Agronomist Swedish Golf Federation, Trygve

S. Aamlid and Karin Juul Hesselsøe, experts
and researchers at NIBIO. The webinar will
be re-launched and marketed in 2022 and is
available at https://vimeo.com/657731048

Teacher Oscar Hovén, from Bäckahagens skola, with some of his pupils during their first outdoor
teaching, at Björkhagens GC, Stockholm. Photo: Thomas Björn.

GOLF COURSES AS AN OUTDOOR
CLASSROOM

Pupils’ learning experience can be improved
if part of the teaching takes place in a natural
outdoor environment. Using golf courses
and the land that surrounds them as outdoor
classrooms could become particularly
important in an age when most of the
world’s population lives in urban landscapes
and when local areas suitable for outdoor

activities are becoming scarce. A consequence of the Coronavirus crisis is higher demand
for outdoor activities in the urban landscape,
including outdoor teaching.
In STERF´s pilot project, at Motala Golf
Club in collaboration with the Smedsby
School in Motala, methods for outdoor
teaching on golf courses and the most suitable areas of the golf course for use as an out-

For most pupils, it was the first time that they had tried to play golf. "Difficult, but fun!" was a
recurring comment. Photo: Thomas Björn

door classroom were investigated. The concept: The golf course as an out-door classroom
is now (2021/22) being implemented in the
Swedish municipalities of Stockholm,
Jönköping and Älvkarleby. Stockholm is a
densely populated city and has 149 schools
looking for green areas suitable for everyday
outdoor teaching. STERF´s inspirational
handbook and its descriptions of experiences, ideas and practical activities that can be

used in everyday outdoor teaching will be
used by the schools in Stockholm, Jönköping
and Älvkarleby. The video Outdoor teaching
at Motala Golf Club is widely used by schools
and golf clubs.

SEVERAL VIDEOS PRODUCED

STERF’s strategy is to use videos more often,
as communication for practical advice and
recommendations. More videos than ever
were produced during 2021. Besides the
videos and webinars mentioned above, the
most beautiful was the video describing the
CARBON PAR-project and showed golf
courses in Iceland from the air (https://
vimeo.com/647338519).
The implementation of the Outdoor classroom project has so far delivered no less than
five short videos (http://www.sterf.org/sv/
projects/project-list/go-outdoors-and-usethe-golf-area-in-a-pedagogical-way).

Greenkeepers meet at Grenå GC to see the latest in robot technology. Photo: Torben Kastrup Petersen.

INCREASING INTEREST FOR
ROBOTIC MOWING

Since 2010, robots for mowing grass have
become very common in the Nordic
countries. In 2021 we saw a breakthrough
in interest in robots among professional turfgrass managers, with many golf courses
investing in this new technology. The
STERF-project ROBO-GOLF investigates
the impact of manual vs. robotic mowing on
energy use and various quality aspects of the
most widely used turfgrass species on golf

course fairways and semi-roughs. As part of
the project, field days are held in rotation at
golf courses in the five Nordic countries that
are host to large-scale trials with robotic
mowing.
In September 2021, greenkeepers met at
Grenå GC, Denmark, to discuss the trials
and see the latest in robot technology from
Husqvarna, the main industrial partner in
this project.

MORE PUBLICATIONS TRANSLATED INTO
FINNISH AND ICELANDIC

A total of 12 fact sheets, articles and handbooks were translated to Finnish and
Icelandic during 2021 and published on the
STERF website. Iceland translated one more
of the Winter Survival fact sheets, and
Finland impressed by translating a massive
eight handbooks, two articles and one fact
sheet.

There was also a short video from the ICEBREAKER project trials in Sollefteå,
Sweden
(https://www.youtube.com/
watch?v=fep0X830yH0).
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ABOUT STERF
SCANDINAVIAN TURFGRASS
AND ENVIRONMENT RESEARCH
FOUNDATION, STERF
STERF is an independent research
foundation that supports existing and
future R&D efforts and delivers ‘ready-touse’ research results that benefit the golf
and turfgrass sector. STERF was set up in
2006 by the golf federations in Sweden,
Denmark, Norway, Finland, Iceland and
the Nordic Greenkeepers’ Associations.
Research funded by STERF is carried out
at universities or research institutes (or
equivalent) where most relevant research
capacity is concentrated. STERF helps to
strengthen research capacity by encouraging
and supporting networks and collaborating
actively with international key organisations
in the field of turfgrass management.
STERF also arranges innovation workshops
to help identify the golf and turfgrass
industry´s future research needs, where
researchers and industry representatives
contribute to the planning process. STERF
receives funding from participating golf
associations, complemented by funding
from other sources.
STERF’s vision is to be the leading
international centre of expertise in
sustainable golf course management.

To achieve this vision, STERF focuses on:
•

Making the turfgrass industry
in the Nordic countries a role
model regarding responsibility for
sustainable societal development,
i.e. in producing managed turfgrass
areas of a high standard while at the
same time ensuring sustainable use of
natural resources and contributing to
functioning ecosystems and providing
recreation areas that are open to the
public and to outdoor activities.

•

Ensuring that Nordic turfgrass
research and development focuses on
internationally important areas where
concerted research and industrial
efforts are required. These include the
pressures generated by government
demands for greater environmental
regulation, the increasing pressure
on natural resources (notably water,
energy and land), the emerging role
of turf management in supporting
ecosystem services and enhancing
biodiversity, the continued need to
promote integrated pest management,
and the looming challenges posed by a
changing climate and the urgent need
to adapt. Activities within the focus
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•

•

•

areas must contribute to the fulfilment
of eight of the 17 Sustainable Development Goals (SDGs) set in the UN
Agenda 2030.

STERF´s activities shall contribute to the
fulfilment of eight of the 17 SDGs set out
in Agenda 2030. STERF has divided these
into six categories:

Establishing a successful international
research and development
collaboration, including research
facilities and expertise in all five
Nordic countries. STERF will
continue to initiate inter-disciplinary
and multi-disciplinary research and
support collaborations in Europe,
Canada, USA and China, involving
both researchers and stakeholders
interested in land used for managed
turfgrass areas.

1.

Developing and expanding the
STERF industrial scientific partner
programme by collaborating with
leading international companies within
the sector to further strengthen the
strategy that research and development
should be integrated from producer
to end-user. The STERF industrial
scientific programme can be found at:
www.sterf.org
Taking a lead in making research
results and new knowledge
easily accessible to end-users and
providing support to implement
changes, a prerequisite for achieving
improvements in the sustainable
management of golf courses and other
turfgrass areas.

2.
3.
4.
5.
6.

Sustainable use of natural resources
and chemicals (SDGs 6, 11, 12, 14,
15).
Ecosystem services and enhanced
biodiversity (SDGs 14,15).
Adapting to a changing climate and
minimising factors affecting climate
change (SDG 13).
Sustainable cities and communities
(SDG 11).
Healthy lives and well-being for people
of all ages (SDG 3).
Partnership for sustainable development and for new regulations (SDG
17).

These categories and goals are closely
related to the golf and turfgrass industry´s
everyday challenges and to STERF’s
programmes, projects and dissemination
efforts.

STERF BOARD
Bruno Hedlund, STERF, Chairman
Trygve S. Aamlid, NIBIO, vice-Chairman
Jari Koivusalo, Finnish Golf Union
Torben Kastrup Petersen, Danish Golf

Union

Pål Melbye, Norwegian Golf Federation
Einar Gestur Jónasson, Golf Union of

Iceland

Gunnar Håkansson, Swedish Golf

Federation

Jerry Knox, Cranfield University
Thomas Pihl, Danish Greenkeepers’

ADVISORY COMMITTEE SUB-GROUP
MEMBERS
Consultants and practitioners:
Asbjörn Nyholt Asbjørn Nyholt ApS

(coordinator)

Thomas Jepsen, Danish Golf Union
Håkan Blusi, Swedish Golf Federation
Ellert Thorarinsson, Golf Union of Iceland
Janne Lehto, Finnish Golf Association
Albert Holmgeirsson, Norwegian Golf

Federation

Mads Thers, Norwegian Greenkeepers’

Association

Association

Maria Strandberg, STERF

Bjarni Þór Hannesson, Icelandic

STERF DIRECTOR
Maria Strandberg, STERF

Kasper Mäkelä, Finnish Greenkeeper

ADVISORY COMMITTEE MEMBERS
Maria Strandberg, STERF Director (Chair)
Annick Bertrand, Agriculture and Agri-

Stefan Ljungdahl, Swedish Greenkeeper

Food Canada (independent international
expert)
Michael P. Kenna, USGA Green Section
Research, (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)

Greenkeeper Association
Association

Per Sørensen, Danish Greenkeeper

Association

Association

Johan Benestam, Benestam Golfarkitekt

Researchers:
Nilla Nilsdotter-Linde (coordinator)

Researcher, Swedish University of
Agricultural Sciences, SLU, Sweden
Arne Tronsmo, NMBU, Norway
Margareta Ihse, Stockholm University
Markku Niskanen, LUKE, Finland
Birte Boelt, Århus University
Agnar Kvalbein, Turfgrass scientist
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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 challenges for the future of turfgrass
and golf course management are many and
diverse. They include increasing demands
on natural resources (notably land use,
water resources and energy) driven by
economic development and population
growth, coupled with government demands
for greater environmental protection,
which are creating conflicts at the interface
between land management (including
turfgrass) and the environment. The
situation is particularly acute in peri-urban
areas where the majority of managed

turfgrass facilities are concentrated.
Population growth, migration and climate
change will exacerbate the current situation,
by increasing the competition for resources
between individual sectors, including
agriculture, urban development, tourism
and the environment.
Many golf courses, sport facilities and
stadiums are under pressure due to the
financial crisis of recent years. For example,
in many countries there has been a decrease
in the number of registered golf players. It
is common for golf courses to base their
financial stability on a constant inflow of
members rather than a static membership.
However, they are now facing the challenge
of balancing this approach against the
new concept of fewer members and new
conditions in a more variable and more
competitive market.
The key for golf course and turfgrass
management will be to increase resource use
efficiency, reduce maintenance costs and
minimise the environmental impact. In this
context, the protection and enhancement
of ecosystem services will need to be fully
integrated into the planning, design,
construction and management of all golf
and turfgrass facilities.

The Nordic Golf Federations have
approximately 900 000 members, playing
golf on more than 900 courses that cover a
total area of more than 60 000 hectares.
Any societal activity as significant as golf
must take responsibility for building
knowledge through research and
development (R&D).
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
provides a unique climate resulting from
a combination of factors such as light,
temperature and precipitation during the
playing season and particularly 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.
R&D is, and will continue to be, a
necessary and strategically important
investment for the golf sector in achieving
economically and environmentally
sustainable golf facilities of a 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, raising the profile of their golf
facility and improving the environment.
The financial resources allocated to R&D
in each country are very limited and the
number of scientists actively working
within each priority R&D area is also quite
limited compared with agricultural and
forestry research. The financial resources
and efforts of these researchers should
therefore be coordinated through STERF
to optimise R&D within the golf and
turfgrass sector.
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Flowering ruff at Stockkholms GC. Photo: Andreas Wahlberg
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RESEARCH OBJECTIVES AND R&D SUB-PROGRAMMES
STRATEGIC RESEARCH OBJECTIVES

The golf and turfgrass industry, like other
land-based industries, has to take responsibility for sustainable societal development,
i.e. it must 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 are
intended to 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 objectives for STERF-funded
R&D activities are that:
• The design, construction, management
and administration of golf courses
provide optimal conditions for playing
quality, 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 production
of biological diversity, the conservation
of natural and cultural envi¬ronments
and the retention and expansion of
ecosystem services, and to improving
the conditions for good quality of life
and health, e.g. through providing a
broa¬der active outdoor life, experiences of nature and better climate
adaptation in the everyday landscape.

R&D SUB-PROGRAMMES

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 the challenges the sector has to face,
STERF has created four international and
trans-disciplinary R&D sub-programmes:
•
•
•
•

Integrated pest management
Sustainable water management
Turfgrass winter stress management
Multifunctional use of golf facilities
and ecosystem services.

Progress in these programme areas will
collectively lead to improvements in the
quality of managed turfgrass areas, as well
as economic and environmental gains for
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golf sector, universities, research institutions
and authorities, takes responsibility for
ensuring that R&D activities important for
IPM are coordinated and executed and that
new knowledge is delivered.
Sustainable water management

Water is essential to secure the future of the
turf industry and the livelihoods of many
rural communities that depend upon it.
Working with industry and leading research
institutes, STERF’s goal is to provide
science-based information to practitioners
and stakeholders on integrated water management in turf. This will improve management practices relating to both irrigation
and drainage systems, help protect environmental water quality and support the
industry in adapting to the effects of future
changes in rainfall and climate variability
on water resources.
Turfgrass winter stress management

Gränna GK. Photo: Karin Schmidt.

the industry. The key objectives of the programmes are to coordinate the design and
running of R&D activities and to manage
the effective dissemination of outputs (new
knowledge) through channels and formats
which are easily accessible to end-users.
STERF will play a key role in expanding
the programmes on international level.

Integrated pest management

New regulations at national and international level relating to the turfgrass industry
are becoming more demanding. A good
example is the EU Directive on Sustainable
Use of Pesticides, which includes strategies
for integrated pest management (IPM).
STERF, together with the Nordic park and

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. 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 each year and that
the associated average annual costs per golf
course are €35 000-40 000. STERF will

take responsibility for developing strategic
expertise and new knowledge to avoid and
manage such damage.
Multifunctional use of golf facilities and
ecosystem services

Multifunctional golf courses can contribute
to increased biological diversity, conservation of na¬tural and cultural environments,
and retention and expansion of ecosystem
services, and can help to 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 societal benefits of golf can be improved and the
Nordic area can become a model region as
regards multifunctional golf courses and
collaborations between different interests in
society. Four central research and development areas have been identified: (1) The
everyday landscape and peri-urban nature,
(2) Nature and culture, (3) Dialogue and
cooperation, and (4) Business promotion.
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GOLF COURSE 2030 SCANDINAVIA
To achieve maximum impact from the
turfgrass sector´s sustainability work in the
future, it is of the utmost importance to
establish international interdisciplinary collaborations, where all stakeholders make efforts to cooperate and align their resources
and efforts using the United Nation’s 2030
Agenda for Sustainable Development with
its 17 Sustai-nable Development Goals
(SDGs) as a steering document.
The R&A Golf Course 2030, established
by the Royal & Ancient (R&A) in 2018, is
a significant initiative to support and stimulate golf industry stakeholders to agree
on a roadmap that secures optimal golf
course condition and playability for current
and future generations. The roadmap is
also intended to highlight the potential for
golf courses to be designed and managed to
promote critical ecosystem services, and to
restore and enhance biodiversity in ecologically simplified lands¬capes.
As part of the R&A Golf Course 2030
initiative, STERF has created Golf Course
2030 Scandinavia. This collaboration
between STERF and the R&A regards
ready-to-use research as an important tool
to help prevent negative impacts on the
planet and aims to develop new knowledge

that is neces¬sary to change the mindset
and attitudes of people world¬wide.
Thirteen projects, including STERF´s IPM
GOLF project, are match-funded by the
Golf Course 2030 programme. The aim of
all projects is to improve sustainability and
develop solutions that can be shared with
golf course managers, greenkeepers and
organisations involved in the maintenance
and conditioning of golf facilities around
the world.
Information about the R&A initiative Golf
Course 2030 can be found at:
https://www.randa.org/en/sustainability/
golfcourse2030
Information about Golf Course 2030 Scandinavia can be found at:
www.sterf.org
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14TH INTERNATIONAL TURFGRASS RESEARCH CONFERENCE, ITRC2022,
QUICKLY APPROACHING

The 14th International Turfgrass Research
Conference (ITRC2022), which will be
held in the Marmorhallen building at the
University of Copenhagen, Frederiksberg
Campus (Thorvaldsensvej 40), on 10-15
July 2022, is quickly approaching (www.
itrc2022.org).
REGISTRATION IS OPEN

Conference and hotel registration is now
open at https://itrc2022.org/registration.
Discounts on conference registration fees
are available until 15 April. However, many
of the technical tours and special events
have limited capacity, so register early to
ensure that you receive your first choices.
CONFERENCE HIGHLIGHTS AT A GLANCE

There will be a special Turfgrass Industry
Session in the afternoon of Sunday, 10
July. This industry seminar will deal with
possibilities and problems in connection
with a sustainable turf sector for the future.

The focus will be on research, competence
building and innovation.
The conference itself will kick off on
Sunday night with a Welcome reception,
something that the entire family will enjoy.
This is an opportunity to socialise and to
enjoy the Nordic midsummer light, with
a walk in the Garden of the Royal Danish
Veterinarian and Agricultural College.
Keynote addresses will be presented on
the morning of Monday, 11 July, by internationally renowned scientists and turfgrass
managers. The addresses will focus on
the conference theme “Development and
Sustainability” and the sustainability goals
in Agenda 2030.
A draft of the scientific programme is
available om the conference website:
https://itrc2022.org/conference-programme. The current plan is to hold oral and
poster sessions on Monday, Tuesday, Thursday and Friday (11, 12, 14 and 15 July).

A full day of technical tours is planned
for Wednesday, 13 July, highlighting the
extraordinary range of turf venues in the
Öresund region (Denmark and Sweden),
for example Rosenborg castle garden,
Tystofte, Scanturf testing site, the Danish
national football stadium (Parken) and
Ljunghusen golf course. All technical tours
will end at the DLF Seeds and Science
Research Center in Store Heddinge, which
will present an introduction to its breeding
programme and a tour of its experimental
facilities and field trials. The day will conclude with a BBQ dinner at the turf fields,
hosted by DLF Seeds and Science.
On the last conference day, Friday 15
July, delegates are invited to attend one of
two parallel symposia of approximately
four hours’ duration highlighting challenges
for turfgrass management in two contrasting climate zones: the cold winter zone
and the transition zone.
On the evening of Thursday, 14 July,
attendees will board buses for the Congress
Dinner at Axelborg, centrally located just
opposite the main entrance to the Tivoli
Gardens. The Nimb restaurant, with its
highly acclaimed chefs, will provide a
Nordic cuisine menu accompanied by selected wines/beer/soft drinks.

MODERN SPORTS TURF MANAGEMENT,
TUESDAY 12 JULY

A new feature at this conference is the OneDay Practitioner Seminar, a meeting arena
for practitioners and turfgrass researchers.
We have invited a number of top scientists
and some upcoming stars to present highlights from their field of expertise directly
to practical turfgrass managers. This seminar will be the most important event for
golf course and stadium managers in 2022.
Five main topics for the seminar are:
•
Low input management
•
Stress management
•
New technological tool
•
Turfgrass ecosystem services
•
Pesticide-free future
The seminar will conclude with a dinner
party at Furesøe golf club, where attendees
will mingle with seminar lecturers and
colleagues from many countries. A good
proportion of the menu for this dinner will
be sourced from local golf courses (Eat your
Golf Course), illustrating one perspective
of multifunctionality of Danish golf courses
(https://itrc2022.org/one-day-practitionerseminar).
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SCANGREEN: TURFGRASS SPECIES AND VARIETIES FOR INTEGRATED
PEST MANAGEMENT OF SCANDINAVIAN PUTTING GREENS, 2019-2022
•

PROJECT PERIOD: 2019 - 2023
FUNDING (kSEK)
2019

2020

2021

2022

Total

STERF

500

375

500

500

1875

Other sources

153

0

264

153

570

Total

653

375

764

653

2445

PRINCIPAL INVESTIGATOR / CONTACT PERSON
Pia Heltoft, Norwegian Institute for Bioeconomy Research (NIBIO), Turfgrass research

group, Nylinna 218, 2849 Kapp, E-mail: pia.heltoft@nibio.no

CO-APPLICANTS
Bjarni Hannesson, Reykjavik Golf Club, Iceland.
Karin Normann, Turfhouse, Denmark.
Per Rasmussen, Smørum GC, Denmark.
Michelle DaCosta, University of Massachusetts, USA.
Eric Watkins and Andrew Hollman, University of Minnesota, USA.
Karin Juul Hesselsøe, Trygve S. Aamlid, Tatsiana Espevig, Trond Petterson and
Jørgen Hornslien, NIBIO, Norway.
PROJECT OBJECTIVES

•

To screen in the field and clarify which varieties of Agrostis, Festuca, Poa and Lolium are
most winter-hardy, most stress-tolerant and most disease-resistant on putting greens
at four experimental sites representing the two major climate zones in the Nordic
countries.

To create meeting places for discussions between plant breeders, seed companies and
greenkeepers in order to encourage variety awareness, integrated pest management and
continued efforts in turfgrass breeding for high-latitude environments.

TALKS AT CONFERENCES, SEMINARS, MEETINGS ETC. IN 2021
20 May. Apelsvoll. Visit from Magnus Myhrene (Felleskjøpet) and Mads Thers (greenkeeper

at Holtsmark Golf ). P. Heltoft.
June-October. Smørum GC. Visits from 10-12 golf clubs to Smørum GC. Guided tour
around the trial site. Three visits from greenkeepers to trial site. P. Rasmussen.
8 June. Teams. Information to STERF Board about Scangreen. PPT presentation. P.Heltoft
18 August. Apelsvoll. Visit from Bjørn Molteberg (Strand Unikorn) at Apelsvoll trials site.
T.S. Aamlid
27 August. Youtube. NIBIO video about SCANGREEN published on youtube https://
youtu.be/Bp3fzu2y7OM
15 September. Smørum GC. Field Day. “Banevandring Smørum Golfcenter”
P. Rasmussen, C. Svenstrup, Solum, K, Normann and K. Juul Hesselsøe.
6 November. nibio.no. Project website on NIBIO published. https://www.nibio.no/en/
projects/scangreen?locationfilter=true
17 November. Smørum GC. DGA (Danish Greenkeepers Association). Annual meeting.
Information about the project and the new trial site at Smørum GC. K. Juul Hesselsøe.
December. Smørum GC. Visit from two Swedish turfgrass agronomists from SGA to trial
site Smørum Golf Club. P. Rasmussen.
Social media:

Snapchat: 10-11 snaps throughout the season from the trialsite at Reykjavik GC which
gives the Icelandic greenkeepers information about general observations focusing on species
differences. Snapchat group: “SÍGÍ” (the Icelandic Green- and Groundskeeper Association).
V. Bjarni Hannesson.
Facebook; 4-5 Newsfeed on Danish Golf Union , 3-4 newsfeed on Danish greenkeepers
Association
Youtube; NIBIO video about SCANGREEN published on youtube (see list: 27 August)
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Landvik March 2021. Trial site after winter.

Minnesota April 2021. Snow mould in the bentgrasses.

PROJECT SUMMARY AND STATUS AS OF 1 JANUARY 2022

May reduced turfgrass quality in spring. Reseeding was done in P.trivialis, L.perenne and
mixed L.perenne/A.stolonifera. Warm and moist weather in June resulted in some fungi in
Agrostis species. Botanical analyses of the mixtures was done in October.

Since 2003, STERF has tested species and varieties in realistic green conditions.
SCANGREEN 2019-2022 is being carried out at NIBIO Apelsvoll, Norway (62°N) and
Reykjavik GC, Iceland (64°N) (northern zone, NZ), and NIBIO Landvik, Norway (58°N)
and (since 2021) Smørum GC (55°N) (southern zone, SZ). There are extra trial sites in
Massachusetts and Minnesota, USA.
In ongoing trials, 30 new varieties and 24 controls (8 species) are being tested. Seed
mixtures of 85% Festuca rubra + 15% Agrostis stolonifera, 85% F.rubra + 15% A.capillaris
and 85% F.rubra + 7.5% A.stolonifera + 7.5% A.capillaris (designated varieties) are being
tested in SZ.
Winter 2020-21 was relatively mild in NZ, but Apelsvoll had stable snow cover JanuaryApril. There was no ice. At both NZ sites, April and May were cold and dry, resulting in
very slow green-up and winter damage. Reseeding was done for Poa trivialis (Dark Horse),
A.capillaris (‘PPG AT 104’, ‘Jorvik’ and ‘Heritage’) and A.canina (‘Villa’). In Iceland, Lolium
perenne (‘Clementine’) was also reseeded. At Apelsvoll, all Agrostis varieties were reseeded
again after winter damage. September-November was warm and microdochium started
to appear, first in Festuca in September and then in Festuca and Agrostis in October. In SZ
(Landvik), severe frost and very little/no snow cover in January, a very dry April and a cold

A new trial was established at Smørum GC (SZ) in May. After problems with germination
in Agrostis, the whole trial looked good and measurements were as planned. SZ also had
warm weather in September/October. In September the Festuca plots were infected by dollar
spot.
The USA trials in survived winter with no need for reseeding, though there was snow
mould in Agrostis in Minnesota. Both sites had a very hot, dry season. Poa trivialis turned
colour (purple) early.
Halfway through testing, in F.rubra ssp. commutata, the control variety ‘Barlineus’ and new
varieties ‘Orionette’, ‘Euro Carina’ and ‘Gima’ show the best general impression. In F.rubra
ssp. littoralis, ‘Absolom’, ‘Barswilcan’ and the control variety ‘Cezanne’ are best overall. In
A.stolonifera, the two new varieties ‘Matchplay’ and ‘777’ (‘Tripleseven’) are promising, with
low incidence of microdochium patch.
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SUSPHOS: SUSTAINABLE PHOSPHORUS (P) FERTILISATION
ON GOLF COURSES

PROJECT PERIOD: APRIL 2017 - DECEMBER 2021

PROJECT OBJECTIVES

Economic savings and lower environmental impact by reduced and more targeted fertilisation with phosphorus (P) according to soil analyses.

FUNDING (kSEK)
2017

2018

2019

2020

2021

Total

STERF

525

551

452

258

200

1986

Other sources

149

177

177

173

124

800

Total

674

728

629

431

324

2786

PRINCIPAL INVESTIGATOR / CONTACT PERSON
Trygve S. Aamlid, Norwegian Institute for Bioeconomy Research (NIBIO), Department

for Urban Greening and Environmental Technology, Turfgrass Research Group, Landvik,
Reddalsveien 215, 4886 Grimstad. Phone: +47 90 52 83 78. E-mail: trygve.aamlid@nibio.no
CO-APPLICANTS
Karin Juul Hesselsøe, NIBIO, Dept. for Urban Greening and Vegetation Ecology, Turfgrass

Research Group, Landvik

Anne Falk Øgaard, NIBIO Division for Environment and Natural Resources
Tore Krogstad, Norwegian University of Life Sciences (NMBU)
Micah Woods, Asian Turfgrass Center, Bangkok, Thailand
Yajun Chen, Northeast Agricultural University, Harbin, China
Kim Sintorn, Swedish Golf Federation (from July 2020 Stefan Nilsson)
Niels Dokkuma, Netherlands Golf Federation (from 2019 Koert Donkers)
Wolfgang Prämassing, University of Applied Sciences, Osnabrück, Germany

Subgoals (corresponding to workpackages (WPs)):
1. Determine the need for extra P fertiliser for turfgrass establishment or re-establishment
on sand-based golf greens with low soil P values and at various temperatures (WP1).
2. Determine the effect on time of green-up and turfgrass quality of foliar or granular
applications of increasing amounts of P at various soil temperatures in spring (WP2).
3. Document effects on turfgrass quality and fertiliser costs of switching from conventional SLAN-based fertilisation to MLSN or SPF-based fertilisation on golf courses
representing a range of climate zones, soil types and turfgrass species (WP3).
TALKS AT CONFERENCES, SEMINARS, MEETINGS ETC. IN 2021
28 January & 2 February. Project and reference group meetings on Teams. PPT presenta-

tion by K. J. Hesselsøe, A. F. Borchert and T. S. Aamlid.
25 February. FEGGA online conference on Zoom: Pan-European Turfgrass Research,
FEGGA Update Session. PPT presentation by K. J. Hesselsøe.
5 October. Greenkeeperverband-Jahrestagung (GVD) online conference on Zoom. PPT
presentation by A. F. Borchert.
29 October. Impact of Reduced Phosphorus Fertilization on Golf Course Putting Greens.
Presentation of Master Thesis at Osnabrück University of Applied Sciences by A. F. Borchert.
20 December. ‘Sustainable Fertilisation’. Webinar at STERF homepage with M. Strandberg, S. Nilsson, T. S. Aamlid and K. J. Hesselsøe. https://vimeo.com/657731048
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Jan Rosenbusch taking soil samples at Duete-DE.

PROJECT SUMMARY AND STATUS AS OF 1 JANUARY 2022

WP1 and WP2 were completed in 2019 (see STERF yearbook for 2019) and published
scientifically in Agronomy Journal in June 2020.
WP3: Data were collected in field trials in China, the Netherlands, Sweden, Norway and
Germany comparing the three different P fertilisation recommendations: MLSN, SLAN
(old American standard), and ‘Scandinavian Precision Fertilization (SPF). The results showed few significant effects on turfgrass quality, which means that switching from SLAN-based
fertilisation to MLSN- or SPF-based fertilisation can reduce P use and P losses on putting
greens with low sorption capacity for P, without negatively affecting turfgrass quality.
The MLSN recommendation of > 18 mg P/kg soil (Mehlich-3-P) was confirmed for established putting greens under a wide range of climate and management conditions, while the
SPF guideline (12 % P relative to N rate) might result in too high P application rates on
soils with high Mehlich-3 values, as soil analyses are not considered.

Wolfgang Praemassing recording turfgrass quality at Duete-DE.

The project was completed in autumn 2021, with a final report accepted by STERF’s board
on 16 November 2021. Results were presented in popular and scientific articles, an update
of STERF’s handbook on precision fertilisation and a webinar. On 29 October 2021,
Anne F. Borchert defended her M.Sc. thesis at Osnabrück University, Germany, based on
SUSPHOS WP3. On 28 December 2021, a scientific paper from WP 3 was accepted with
minor revisions in International Turfgrass Society Research Journal.
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CARBON PAR: ESTIMATING CARBON STATUS OF LAND USED BY ICELANDIC GOLF
COURSES AND MEASURING CARBON SEQUESTRATION AND SOIL CONSERVATION
POTENTIAL OF TURFGRASS ON GOLF FAIRWAYS AND MOWN ROUGHS

PROJECT PERIOD: JANUARY 2020 - DECEMBER 2023

TALKS AT CONFERENCES, SEMINARS, MEETINGS ETC. IN 2021
13 March: Headquarters of The Football Association of Iceland, Annual Conference of The

FUNDING (kSEK)
2020

2021

2022

2023

Total

STERF

150

300

300

0

750

Other sources

345

335

232

0

912

Total

495

635

532

0

1 662

PRINCIPAL INVESTIGATOR / CONTACT PERSON
Edwin Roald, Eureka Golf ehf., Stekkjarflöt 23, 210 Garðabær, Iceland, edwin@eureka.golf,

+354 693 0075.

CO-APPLICANTS
Jón Guðmundsson, Agricultural University of Iceland.
PROJECT OBJECTIVES

•
•
•
•

Estimate CO2 losses and carbon storage from land use of cultivated and managed areas
on Icelandic golf courses, in total and by facility.
Discuss if/how the estimation process can be streamlined further.
Determine what is required in terms of funding, time and other resources to produce a
similar estimation for other Scandinavian countries.
Identify marked trends, if any, revealing or suggesting how golf facilities can, in a general sense, easily improve their carbon status from land use without negatively influencing the playing experience.

Icelandic Greenkeepers and Groundsmen Association, titled Carbon Par Project Status, by
E. Roald.
8 October: Article on the Golf Union of Iceland website, title translated to: Carbon Par’s
estimate of the carbon status of Icelandic golf courses is progressing well. https://www.golf.
is/mati-carbon-par-a-kolefnisbuskap-golfvalla-a-islandi-midar-vel/
14 October: Interview. The Thing About Golf podcast, Golf Australia Magazine.

https://www.golfaustralia.com.au/news/the-thing-about-golf-podcast-52-edwin-roald-571259
16 November. Online, for STERF board, by E. Roald.
19 November: Video in own media, https://www.youtube.com/watch?v=yGkga72GO9Y
7 December. Online, for French Golf Federation, title Can golf courses store carbon?, by E.

Roald.

8 December. Online, for the mayor of Garðabær in Iceland, title Carbon Sequestration in
Turfgrass, by E. Roald.
9 December: Online, for the mayor, city planner and environment director of Mosfellsbær
in Iceland, title Carbon Sequestration in Turfgrass, by E. Roald.
9 December. Online, for the city planner of Seltjarnarnes municipality in Iceland, title
Carbon Sequestration in Turfgrass, by E. Roald.
14 December: Interview. Climate change crisis: Golf courses on borrowed time as Earth’s
weather patterns become wilder. https://edition.cnn.com/2021/12/08/golf/climate-changesustainability-spt-intl-cmd/index.html
15 December. Online, for the mayor of Kópavogur in Iceland, titled Carbon Sequestration
in Turfgrass, by E. Roald.
Website activity on http://www.carbonpar.org: 4 English posts and 2 Icelandic posts.
@carbonpar social media activity:
Facebook: 19 own posts and nine shares in 2021. Page likes: 135. Followers: 146.
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Instagram: 12 posts. Followers: 418.
Twitter: 11 direct tweets and 33 retweets or quoted tweets. Followers: 348.
LinkedIn: Seven posts. Followers 105.
Youtube: One video post. Subscribers: 4.
PROJECT SUMMARY AND STATUS AS OF 1 JANUARY 2022

The development of some golf courses has included wetland drainage or the use of
previously drained wetlands. Through this, those clubs have unintentionally caused large
emissions of greenhouse gases. Emissions from golf courses on drained organic soils can
thus be very high, while courses on mineral soils can sequester carbon. Grass can sequester
considerable levels of carbon and managed grasslands, or turf, can sequester more carbon
than unmanaged. This indicates that appropriately located golf courses, thoughtfully
planned, designed and built, have a reasonable chance of becoming net carbon sinks.
To estimate the carbon status of land used by all golf courses within the Golf Union of
Iceland, a variety of methods was used, including mapping, references to national soil
databases, soil sampling, interviews and analysis. Perimeters of various golf course land use
elements, such as fairways, managed roughs and native areas were drawn up in architectural
software, using underlying georeferenced aerial photographs. Each golf course area was
broken down into 3-4 basic soil types. Soil samples were collected from a selection of golf
facilities and will be analysed by dry combustion, delivering %C and %N content.
There are 61 golf course sites within the Golf Union of Iceland. These include 723 holes on
the clubs’ main golf courses, i.e. those that have a course rating. On various short courses,
there are exactly 100 holes. All sites have now been mapped. Preliminary spatial analysis of
the maps obtained has revealed that Iceland’s golf courses occupy around 2350 hectares. Of
this area, 51% is in the form of managed turf, special golf course features or hard surface,
breaking down as follows: mown rough 26.7%, fairways 19%, roads, paths, parking and
buildings 2.9%, greens 1.4%, tees 0.7% and sand bunkers 03%.
Soil samples have been taken from 30 of the most remote rural courses. These will be
analysed in early 2022. Other soil samples will be collected in spring and summer 2022,
and subsequently analysed. The project is scheduled to conclude in 2023.
Taking soil samples. Photo: Edwin Roald.
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ICE-BREAKER: REDUCING THE AGRONOMIC AND ECONOMIC IMPACT
OF ICE DAMAGE ON GOLF COURSES AND OTHER GRASSLANDS
PROJECT PERIOD: JANUARY 2020 - DECEMBER 2023

3.

FUNDING (kSEK)
2020

2021

2022

2023

Total

STERF

314

549

397

379

1639

Research Council of Norway

964

1666

1296

589

4515

Other sources

834

1195

1210

821

4060

Total

2112

3410

2903

1789

10214

PRINCIPAL INVESTIGATOR / CONTACT PERSON
Trygve S. Aamlid, NIBIO Department for Urban Greening and Vegetation Ecology,

Turfgrass Research Group, Landvik, N-4886 Grimstad, Tel: + 47 90 52 83 78.
E-mail: trygve.aamlid@nibio.no
CO-APPLICANTS
Tatsiana Espevig, Karin Juul Hesselsøe, Wendy Waalen, Pia Heltoft,
and Sigridur Dalmannsdottir, NIBIO.
Carl Johan Lönnberg, Swedish Golf Federation.
Michelle DaCosta, University of Massachusetts.
Eric Watkins, University of Minnesota.

PROJECT OBJECTIVES
Primary objective - Better understanding and improved strategies to prevent and repair

damage caused by prolonged ice cover and meltwater on golf courses and other grasslands.
Subgoals (corresponding to work-packages):

1.
2.

Screen turfgrass cultivars for tolerance to anoxia, i.e. no O2 and and high CO2.
Explore whether plastic covers or snow/ice removal during part or all of the winter can

4.

5.
6.

prevent ice and water damage in creeping bentgrass, red fescue and annual bluegrass, or
whether the grass will suffer from hypoxia.
Evaluate whether sensors can be used to determine if ice layers should be crushed or if
there is a need for ventilation under the plastic covers.
Explore whether free oxygen radicals impair photosynthesis when newly seeded grass
or grass that has been under ice is exposed to normal O2 levels at low temperature and
high light intensity, and if such damage can be avoided by the use of shade covers in
spring.
Identify growth inhibiting substances that can form on ice-covered greens and explore
means to eliminate them before reseeding.
Evaluate cultivars of creeping bentgrass, tarps and biostimulants for faster reestablishment of greens killed by ice.

TALKS AT CONFERENCES, SEMINARS, MEETINGS ETC. IN 2021
15 June.Teams. ICE-BREAKER webinar:

- Tre års erfaring med plastdekking av greener på Bærum, Haga, Asker og Holtsmark GK.
T.S. Aamlid, NIBIO.
- Re-etablering etter isskade. P. Heltoft, NIBIO.
- Plastlegging, snøfjerning eller ingen av delene ? Overvintring av krypkvein, rødsvingel og
tunrappgreener på Apelsvoll. W. Waalen, NIBIO.
18 June. ICE-BREAKER Delprojekt 6. Resåing av död green på Sollefteå GK. Video:
https://www.youtube.com/watch?v=fep0X830yH0. C. J. Lönnberg, Swedish Golf Federation.
30 Sep. Asker GC: ICE-BREAKER project and reference group meeting:
- Project overview, status and economy. T. S. Aamlid, NIBIO.
- Screening for tolerance to ice encasement. Results from the first winter (WP1) . K. J. Hesselsøe,
NIBIO.
- Results from WP 2, field trial Apelsvoll. W. Waalen, NIBIO.
- Large-scale trials with ventilation under the plastic sheets at Haga, Bærum, Asker and
Holtsmark GC, 2020-21. T. S. Aamlid, NIBIO.
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- WP4 – Impact of oxidative stress after return to aerobic conditions. S. Dalmannsdottir. NIBIO
- Re-establishment after winter damage. Preliminary resuts from WP 5. P. Heltoft, K. J.
Hesselsøe & M. Almvik, NIBIO.
- WP6 – Photoinhibition at the seedling stage / Use of shade covers in creeping bentgrass. S.
Dalmannsdottir, NIBIO
- UMass Research Update WP6: Influence of temperature, cultivar and chemical priming
on re-establishment of creeping bentgrass. T. S. Aamlid, NIBIO.
- Creeping bentgrass cultivars and seed priming for faster recovery of a dead green at Sollefteå GC, 2021. C. J. Lönnberg, Swedish Golf Federation.
- Use of biostimulants and seed priming for faster grow-in of creeping bentgrass on a USGA
putting green, NIBIO Landvik 29 April-1 July 2021. T. S. Aamlid, NIBIO.
- WinterTurf: A holistic approach to understanding the mechanisms and mitigating the effects of winter stress on turfgrasses in northern climates. E. Watkins, University of Minnesota.
16 Nov. Teams: STERF board meeting. ICE-BREAKER: Reducing the agronomic and
economic impact of ice damage on golf courses and other grasslands. T. S. Aamlid
19 Nov. Lily Golf & Country Club, Kløfta, Norway: Norges Golfforbunds fagdag før
Golftinget. Forbygging av vinterskader på golfbaner. T. S. Aamlid, NIBIO & Mads Thers,
Holtsmark Golf.

Snow and ice removal
throughout winter

Snow and ice
removed in
mid March

Control,
natural
winter

Ice
encasement,
plastic under ice.

PROJECT SUMMARY AND STATUS AS OF 1 JANUARY 2022

There are six work-packages (WPs).
WP1: Screening for tolerance to anoxia. On 1 Dec. 2020, 1 cm thick samples were taken
from 35 cultivars on a green at Landvik, vacuum-sealed and kept in darkness at 0.5°C.
Survival was determined after 5-13 weeks. Chewings fescue had better anoxia tolerance
than slender creeping red fescue. The best red fescue (RF) cultivar was ‘Lykke’ and the best
bentgrass cultivar was ‘Nordlys’ (velvet bentgrass).
WP2: Effect of ice encasement (IE), plastic sheets under the ice, and timing of snow/ice
removal on creeping bentgrass (CB), annual bluegrass (AB) and red fescue greens at NIBIO
Apelsvoll. Preliminary results show less damage on plastic-covered greens in all species.
WP3: Large-scale trials with fixed or sensor-based (CO2/O2) ventilation frequency on 60
plastic-covered greens. First-winter results show no need for ventilation with cover period
<120 days.
WP4: Phytoinhibition during transition of CB from IE to high light intensity/cold
temperature. In spring 2021, trials were run in Minnesota (45°N) and in Landvik (58°N)
and Holt (70°N), Norway. Pots with 3-wk old plants were brought outside and covered with
cloths that reduced light intensity by 50 or 90%, or left uncovered (control). Results at all
sites showed light stress in plants exposed to full sunlight. The highest growth rate was in
50% shade. In spring 2022, these results will be validated for grass that has been under ice
during the winter.

From WP2 field trial at Apelsvoll on 29 March. The poles hold the sender units for the sensors
mounted. Photso: Marte Skattebu.
WP5: Chemical inhibition of germination and seedling growth after IE. In winter 2020/21,

CB and RF greens at Apelsvoll were encased in ice. CB died but RF survived to 45%. Just
after ice melt, soil extracts were collected and greens aerated or flushed with water three times
before re-seeding. Treatments enhanced growth of surviving RF, but soil temperature was
more important than inhibitors for re-establishment from seed.
WP6: A joint effort with the USGA project ‘Understanding Factors Associated with
Successful Re-Establishment of Golf Course Putting Greens Following Winterkill’. In
spring 2021, the potential of textile tarps or biostimulants to enhance CB grow-in at low
temperature was tested in Massachusetts and at Landvik. Grow-in was faster with ‘Evergreen’
than with white tarp. Gibberellic acid delayed establishment, but trinexapac-ethyl had a
positive effect at Landvik. In a separate trial comparing CB cultivars on a winter-killed green
in Sweden, ‘Luminary’ and ‘Pure Select’ established faster than ‘Independence’.
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INTEGRATED MANAGEMENT OF IMPORTANT TURFGRASS DISEASES
AND INSECT PESTS ON EUROPEAN GOLF COURSES
PROJECT OBJECTIVES

PROJECT PERIOD: FEBRUARY 2020 - JULY 2023
FUNDING (kSEK)
PRINCIPAL INVESTIGATOR / CONTACT PERSON
2020

2021

2022

2023

Total

STERF

386

322

288

178

1 174

The R&A

386

322

288

178

1 174

Other sources

697

692

583

110

2 082

1469

1336

1159

466

4430

Total

Tatsiana Espevig, Researcher (PhD), NIBIO - The Norwegian Institute of Bioeconomy

Research Reddalsveien 215, 4886 Grimstad, Norway Tel: +47 406 23 778.
E-mail tatsiana.espevig@nibio.no

CO-APPLICANTS
Karin Juul Hesselsøe, Trond O. Pettersen, Kristine Sundsdal, Erik Lysøe, Monica Skogen
and Trygve Serck-Hanssen, NIBIO, Norway
Christian Spring, STRI - Sports Turf Research Institute, UK
Martin Nilsson, Københavns Golf Club, Denmark
Wolfgang Prämaßing, Lukas Borrink, Daniel R. Hunt and Jan Rosenbusch, University of

Applied Sciences Osnabrueck, Germany

Axel Städler, Golf Course Osnabrueck, Germany
Karin Normann, Asbjørn Nyholt ApS, Denmark
Marina Usoltseva, Botaniska Analysgruppen, Sweden
Kate Entwistle, The Turf Disease Centre, UK
Sabine Braitmaier, ProSementis GmbH, Germany
Carlos Guerrero, University of Algarve, Portugal
Tatiana Gagkaeva, VIZR - All-Russian institute of plant protection, Russia
Yuri Lebedin and Anna Antropova, XEMA, Finland
Ingeborg Menzler Hokkanen and Heikki Hokkanen, University of Eastern Finland

The overall aim of the project is to investigate cultural practices and new technologies for
prevention and control of the two most important turfgrass diseases on golf course putting
greens and insect pests on golf courses with minimum use of pesticides. Specific objectives
are:
• To investigate the effect of cultural approaches such as rolling (microdochium patch
only), UV-C radiation and alternative products against microdochium patch and dollar
spot (WP1 and WP2).
• To identify the fungal species causing dollar spot in Northern and Central Europe and
investigate immonoassay for identification of Clarireedia spp. and Microdochium nivale
in plant tissue and Clarireedia spp. in commercial seeds (WP2).
• To review the management and potential innovative options for monitoring, warning
and control of chafer grubs and leatherjackets on golf courses (WP3)
• To provide technology transfer to the golf course industry, to disseminate the results
from the project through popular and scientific publications, videos and fact sheets,
and to participate in international seminars and meetings, which will provide exchange
of knowledge and experience among scientists, superintendents, the industry, turfgrass
agronomists and consultants.
TALKS AT CONFERENCES, SEMINARS, MEETINGS ETC. IN 201
19 Jan. Golf Course 2030: Integrated Turf Management Projects. BTME meeting.

C.Spring, P. Woodham, M. Strandberg and T. Espevig.

24 Feb. GC2030 catch-up meeting R&A, STERF and NIBIO. Project udate, T. Espevig,

T. Serck-Hanssen.

25 Feb. Pan-European Turfgrass Research: SUSPHOS and IPM, FEGGA Update Session

on Zoom, Presentation by K. J. Hesselsøe.
17 March. GC2030 catch-up meeting R&A, STERF and NIBIO. Project udate, T. Espevig,
T. Serck-Hanssen.
26 March. Teams, IPM-GOLF 2020-23:
- Update meeting #1 & #2. Economy status, T. Serck-Hanssen.
- Update meeting #1. Microdochium patch trials at NIBIO Landvik, T. Espevig.
- Update meeting #1. Microdochium patch trials at STRI Bingley, M.Ferguson.
- Update meeting #2. Dollar spot trial at STRI Bingley, M.Clark.
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- Update meeting #3. Economy status, T. Serck-Hanssen.
- Update meeting #3. Syngenta trial at NIBIO Landvik, T. Espevig.
- Update meeting #3. Syngenta trial at STRI Bingley, T. Espevig.
8 June. STERF board meeting. PPT by T. Espevig.
9 June. GC2030 catch-up meeting R&A, STERF and NIBIO. Project update, T. Espevig,
T. Serck-Hanssen.
22 Sept. GC2030 catch-up meeting R&A, STERF and NIBIO. Project udate, T. Espevig,
T. Serck-Hanssen.
5 Oct. Greenkeeperverband-Jahrestagung (GVD) online conference on Zoom. PPT presentation by W. Prämässing.
25 Oct. GC2030 catch-up meeting R&A, STERF and NIBIO. Project udate, T. Espevig,
T. Serck-Hanssen.
17 Nov. IPM GOLF 2020-23, ’Alternative midler og teknikker mod svampe’. Presentation
at DGA (Danish Greenkeepers Association) seminar at Tranum Strand, Denmark by K.J.
Hesselsøe and M.Nilsson.
PROJECT SUMMARY AND STATUS AS OF 1 JANUARY 2022

This project is a joint effort by researchers and greenkeepers from the Nordic countries,
Germany, Portugal, the UK, Finland and Russia, suppliers (ICL, Syngenta, Suståne, AquaYield), Golf Federations in Germany and the Netherlands and the Danish Environmental
Protection Agency. It aims to investigate cultural practices, alternative products and new
technologies for managing important diseases (microdochium patch (MP) and dollar spot
(DS)) with no or strongly reduced pesticide inputs. In May-June 2020, field trials were
established in Denmark (n=1), Norway (2), the UK (2) and Germany (2).
First-year (2020) results on rolling at Copenhagen Golf Club showed that rolling two
and four times per week reduced MP from 5% (no rolling) to 2% and improved overall
impression from 4 (no rolling) to 6 (scale 1-9). In 2021, no MP developed by December.
First-year results with UV-C radiation at Osnabrueck GC showed that high doses (3 times
per week) reduced DS and MP compared to controls. Preliminary results from 2021 showed
the same trend. The fertiliser trial at Osnabrueck GC in 2021 showed the same trend as in
2020. High application of Suståne 5-2-4+Fe of 130 kg N ha-1 yr-1 reduced DS, but increased
MN in autumn.
The MP trials at STRI and Landvik were expanded in 2021 with ICL fertiliser treatment.
At STRI, MP affected the trial area sporadically in summer 2021 and became more prevalent
in October. Fungicide and iron sulphate treatments had lower levels of disease and better turf
quality than other treatments. Similar results were observed at Landvik, with MP outbreak
first in September 2021.
In DS trials at STRI on red fescue, routine maintenance inputs of nitrogen significantly
reduced DS. The optimal nutrient treatment for reducing DS to very low levels was in the

Filling the sprayer tank with entomopathogenic nematode solution ("PeltoSukkula", Aasatek Oy,
Finland), 29 March 2021. Photo: Heikki Hokkanen.

ICL programme, which supplied nitrogen and a broad range of other plant nutrients.
In Denmark, experiments with alternative products against leatherjackets on golf courses
were conducted by the Danish Golf Union. Results from these trials will be disseminated
in January 2022. In Finland, the company Aasatek Oy conducted experiments with
entomopathogenic nematodes against chafer grubs, but unfortunately obtained no data
because of a long drought in summer 2021.
Immunoassay identification of MP and DS in plant tissue and validation of ELISA
prototype for MP is ongoing in Finland and Russia. The data showed recognition of MP, but
not DS, the by ELISA prototype. Validation of MP ELISA prototype continues.
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ROBO-GOLF: ROBOTIC MOWERS FOR BETTER TURF QUALITY, REDUCED
FERTILISER COST AND LESS USE OF FOSSIL ENERGY ON GOLF COURSE
FAIRWAYS AND SEMI-ROUGHS

PROJECT OBJECTIVES

PROJECT PERIOD: JANUARY 2020 - JULY 2023

•

FUNDING (kSEK)
2020

2021

2022

2023

Total

STERF

250

326

336

160

1072

Husqvarna

952

376

396

304

2028

81

83

83

0

250

1283

785

818

464

3350

Other sources
Total

PRINCIPAL INVESTIGATOR / CONTACT PERSON
Before 1 Jan. 2022: Trygve S. Aamlid. After 1 Jan. 2022: Karin J. Hesselsøe,

Norwegian Institute for Bioeconomy Research (NIBIO), Department for Urban Greening
and Vegetation Ecology, Turfgrass Research Group, Landvik, Reddalsveien 215, 4886 Grimstad, Phone:+47 41396851. E-mail:karin.hesselsoe@nibio.no
CO-APPLICANTS AND COLLABORATORS
Mona Roskvist Jansson and Hugo van Bijsterveldt, (from 2021 Olle Markusson and
Maria Viking), Husqvarna AB
Karin Juul Hesselsøe and Tatsiana Espevig, (from 2022: Anne Borchert) NIBIO, Norway
Atle Revheim Hansen, Bærheim Golfpark, Norway
Lars Henrik Schovbye Nielsen, Grenå GC, Denmark
Marcus Rehnström, Jönköpings GK, Sweden
Janne Lehto, Hirsala Golf, Finland
Bjarni Hannesson, Ness GC, Iceland

•

•

To generate and disseminate knowledge about implications for turfgrass quality, fertiliser requirement, weed encroachment and susceptibility to various diseases of switching
from conventional manual mowers to robotic mowers on fairways and semi-roughs
with grass species typical for Nordic golf courses.
To generate and disseminate knowledge about implications for labour and energy use,
CO2-emissions and soil compaction of switching from conventional manual mowers to
robotic mowers on fairways and semi-roughs with grass species typical for Nordic golf
courses.
To generate and disseminate knowledge about implications for player and greenkeeper satisfaction of switching from conventional manual mowers to robotic mowers on
fairways and semi-roughs with grass species typical for Nordic golf courses.

TALKS AT CONFERENCES, SEMINARS, MEETINGS ETC. IN 2021
11 March. Reference group meeting about WP3 on Teams. PPT on WP3 by K.J. Hesselsøe.
23 March. Husqvarna Living City Live Event, Robo-Golf research. Impact on quality of

turfgrass on fairways and semi-rough by the use of Husqvarna Automowers. Presentation by
K.J. Hesselsøe https://www.husqvarna.com/uk/sustainovate/_livingcity/
16 April. Reference group meeting about WP1 and 2 on Teams. PPT on WP1 and 2 by
T.S. Aamlid.
8 June. STERF board meeting. PPT by T.S. Aamlid
14 Sept. Reference group meeting and field day at Grenå GC, Denmark with Teams connection
to Bærheim and Jönköping GC. Presentations by T.S. Aamlid and K.J. Hesselsøe (NIBIO), J.
Lehto (Hirsala GC), B. Hannesson (Ness GC), K. Normann (Nyholt APS), O. Marcusson and P.
Forsman (Husqvarna). Demo of Ceora Automower. Field walk by L. Nielsen (Grenå GC).
16 Sept. Podcast for Danish Golf Union (DGU) with N. Sørensen (Randers GC), K. J.
Hesselsøe (NIBIO) and T. K. Petersen (DGU).
https://soundcloud.com/golfdkpodcast/bliver-det-robotter-der-skal-passe-vores-golfbanerfremover
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5 Oct. Greenkeeperverband-Jahrestagung (GVD) online conference on Zoom. PPT by A.F.

Borchert.

19 Oct. Visit by A.R Hansen and D. Smith from Sandnes Golfpark to field trials at Landvik.
4 Nov. WCTA (Western Canada Turfgrass Association) webinar on Zoom. PPT by K.J.

Hesselsøe.

15 Nov. Danish Greenkeepers Association Seminar at Tranum Strand, Denmark. PPT by K.

J. Hesselsøe.

PROJECT SUMMARY AND STATUS AS OF 1 JANUARY 2022
WP1: Field trials comparing robotic and manual mowing of pure stands of colonial

bentgrass (CB), red fescue (RF) and Kentucky bluegrass (KB) on fairways, and perennial
ryegrass (PR), RF and KB on semi-rough, were established at NIBIO Landvik, Norway, in
spring 2020. Robotic mowers (Husqvarna 550) on fairway (mowing height 15 mm) and
semi-rough (mowing height 35 mm) were installed in August 2020. Despite a winter with
little snow cover and deeply frozen soil, there was no serious winter damage and no plots
had to be reseeded. A substudy on encroachment by broadleaf weeds was established in May
2021, with dandelion, white clover and broadleaf plantain planted in fairway and semirough subplots.
Turfgrass quality and associated features in robot-mown plots were compared with control
plots mown with a cylinder mower on fairway and a rotary mower on semi-rough AprilOctober 2021. Results showed less disease in robot-mown plots, notably microdochium
patch in CB on fairway and red thread in PR in semi-rough. However, more white clover
was observed in robot-mown plots, notably in PR in semi-rough. Overall turfgrass quality
was high with manual and robotic mowing on fairway and semi-rough, but in late summer
there was a tendency for lower quality on robot-mown semi-rough plots (RF, PR).
WP2: The N fertiliser effect of returning clippings in robotic vs. manual mowing was
studied on fairway seeded with a mixture of KB, CB and EF. Robotic vs. manual mowing
was compared August-November 2020 and April-November 2021. N rates of 0, 3, 6, 9 and
12 g/m2/yr, each split into six equal inputs, were applied over the season. For both manual
and robotic mowing, returning clippings increased clipping yield compared with clippings
removal. The N concentration in clippings was higher in spring and early summer than in
late summer and autumn. Turfgrass quality assessments gave high ratings for robotic and
manual mowing.
WP3: Large-scale demonstration trials with robotic and cylinder mowers on fairways
and rotary mowers on semi-roughs were laid out at Bærheim GC (Norway), Grenå GC
(Denmark), Jönköping GC (Sweden), Ness GC (Iceland) and Hirsala GC (Finland).
Turfgrass quality, broadleaf weed cover and energy use were recorded monthly from May to
October by the course manager on all five courses. Turfgrass quality in robot-mown plots
was mostly similar to manually mown plots on fairways, but better than manually mown
plots on semi-roughs.

Pär Forsman, Karin J. Hesselsøe, Trygve Aamlid, Bjarni Hannesson, Olle Markusson, Lasse Nielsen
and Janne Lehto at a field day at Grenå Golf Club, 14 September 2021.
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PRACTICAL MEASURES TO INCREASE BIODIVERSITY ON GOLF COURSES

•
•

PROJECT PERIOD: MAY 2020 - DECEMBER 2023
FUNDING (kSEK)
2020

2021

2022

2023

Total

0

0

0

0

0

Other sources

790

390

197

200

1577*

Total

790

390

197

200

1577*

STERF

* 50% in SEK and 50% in in-kind funding
PRINCIPAL INVESTIGATOR / CONTACT PERSON
Peter Edman, Swedish Golf Federation, Box 11016, 10061 Stockholm.

Tel +46 70 266 5686. Email: peter.edman@golf.se

CO-APPLICANTS AND COLLABORATORS
Ingela Danielsson, Falkenberg Municipality. Email: ingela.danielsson@falkenberg.se
PROJECT OBJECTIVES

•
•
•

To create a model for local collaboration between the golf club, the municipality and
other actors in the community, with the aim of creating rich plant and animal life.
To improve biodiversity on golf courses through increased knowledge of how different
measures and maintenance routines on the golf course can contribute to creating rich
plant and animal life.
To study the effects of different care routines to increase the number of pollinating
insects and the playability of the golf course’s roughs.

To evaluate how different care routines benefit specific insect species.
To spread knowledge and experience to golf clubs, municipalities and other
organisations in society nationally and internationally.

TALKS AT CONFERENCES, SEMINARS, MEETINGS ETC. IN 2021

Basic inventory, field visits and design of maintenance plans were carried out on each course
on the following dates:
Hofgård: 3 May (checking on the results of burning); 8 July (following up on grass cutting
and harvest); 3 November (reviewing the season).
Harabäcken: 3 May (checking on the results of burning), 8 July (following up on grass cutting and harvest); 3 November (reviewing the season).
Flädje: 15 April (checking on the maintenance plan for 2021), 15 September (work with
sand beds); 29 November (reviewing the season).
Vinberg: 13 April (checking the maintenance plan for 2021); 15 September (work with sand
beds); 9 December (reviewing the season).
Falkenbergs: 13 April (checking on the maintenance plan for 2021); 14 September (work
on sand beds); 9 December (reviewing the season).
The project has been presented to a number of other County Administration Boards in
Sweden that have similar projects underway, to share our experiences from the LONA Halland Project. We have also distributed information about the project via seminars at SLU,
the University ("Mitt" Gävle), SGF courses GUB, VUB and HGU, and GAF (golf administrator) courses.
PROJECT SUMMARY AND STATUS AS OF 1 JANUARY 2022

Biodiversity loss and ecosystem collapse are major threats facing humanity in the coming
decade. The EU Biodiversity Strategy for 2030 proposes a more holistic approach to biodi-
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versity policy. Protecting and restoring nature cannot be solely imposed by regulation and
must include all relevant actors in the peri-urban and rural landscape. Golf courses could
contribute to produc¬tion of biological diversity, conservation of na¬tural and cultural environments and retention and expansion of ecosystem services in peri-urban environments
and the cultivated landscape.
The project includes several measures to promote biodiversity, each adapted to con¬ditions
at the specific golf club. The project aims to benefit insects by creating flower-rich soils
with exposed sand. Measures and maintenance efforts can be adapted to a golf course
anywhere in the municipality, region or country. The goal is for final inventories in 2023 to
show improved flora and insect diversity on participating golf courses.
Individual action plans have been drawn up for five golf courses: Falkenbergs GC, Ullared
Flädje GC, Harabäckens GC, Hofgårds GC and Vinbergs GC. These action plans describe
what, where and when measures for biological diversity can take place on each individual
course and include an assessment of the time required and the costs.
During the 2021 growing season, the individual plans were implemented in practice:
• Grass surfaces were burned off.
• Grass surfaces were cut and material was removed. A challenge encountered, which will
be a problem when these measures are implemented on a larger scale, is to get rid of
the existing grass material in an economically and environmentally correct way.
• Sand areas were produced by excavating and/or adding sand in order to support seed
and establish new meadow plants that have good functionality for pollinating insects.
• Information material, such as signs etc., was produced for different habitat types.
• During autumn 2021, each facility was visited. The 2021 season was then reviewed
and individual action and maintenance plans for 2022 were corrected or designed.
• Release of larger solitary trees and brow environments (thinning and clearing).
• Parts of bunkers are managed and designed so that certain insects will find a place to
live in edge zones.
During summer 2021, a dialogue was held with the Golf Federation and course staff at
each golf club, to ensure that the action proposals can be coordinated with the game of golf
itself.

Photo: Kill Persson
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COMPLETED PROJECTS
The projects listed below were funded by STERF during
the period 1999-2020. More information about the projects can be found on the STERF website www.sterf.org

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

cultural and Environmental Research (2007).

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

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

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

1. The effects of soil organic matter, content, and quality
on soil biological activity and turfgrass root development
in sand dominated golf greens. Karin Blombäck, Swedish

ject (2006-2007).

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

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

tural and Environmental Research (2006-2007).

keepers’ Association (2008-2009).

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

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

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

12. Ageing of a sand-based rootzone. Karin Blombäck,

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

University of Agricultural Sciences (1999–2001)

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

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

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

of Agricultural Sciences (2004-2005).

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

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

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

Swedish University of Agricultural Sciences (2006-2008).

13. Turfgrass demonstration trials in Dalarna. Erik Svärd,

Swedish Golf Federation (2006-2008).

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

18. Prediction of turf growth as a function of light and
temperature under Nordic conditions. Karin Blombäck,

Swedish University of Agricultural Science (2007-2009)

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

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

Biosphere Reserve, Kristianstads kommun (2008 – 2010)

22. Evaluation of turfgrass varieties for use on Scandinavian golf greens, 2007-2010. Trygve S. Aamlid, Norwegian

Institute for Agricultural and Environmental Research
(2007-2010)

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

23. Demonstration trials with winter cover protection.

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

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

24. Breeding of winterhardy turgrass varieties for central
and northern Scandinavia. Petter Marum, Graminor AS,

7. Environmental management programmes for golf
facilities - a case study in the Stockholm golf district.

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

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

Mårten Wallberg, Swedish Society of Nature Conservation,
Stockholm (2005-2007)

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

Boel Sandström, Swedish Golf Federation (2007-2010)

Bjørke Research Station (2007-2010)

25. 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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26. 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)

27. Nordic cooperation between authorities and nongovernmental organisations for creating multifunctional
golf courses and healthy ecosystems. Maria Strandberg,

Scandinavian Turfgrass and Environment Research FoundationJanuary (2010–2011)
28. The Nordic Turfgrass Guide 2012 and Variety Lists.

Trygve S. Aamlid, Norwegian Institute for Agricultural
and Environmental Research (2011-2013)

29. 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)

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

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

31. 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)
32. Interactive map with navigation to learn and understand environmental work and impacts at a golf
course. Magnus Enell, Enell Sustainable Business AB

(2011-2013)

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

Scandinavian Turfgrass and Environment Research Foundation (2011-2013)

34. Evaporative demands and deficit irrigation on sandbased golf greens. Trygve S. Aamlid, Norwegian Institute

for Agricultural and Environmental Research (2008-2014)

Thingeyri golf course, Iceland. Photo: Edwin Roald
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35. Large-scale demonstration trials: Silvery thread moss
on greens. Mikael Frisk, Swedish Golf Federation (2011-

2014)

36. SCANGREEN: Turfgrass species and varieties for
integrated pest management of Scandinavian putting
greens. Trygve S. Aamlid, Norwegian Institute for

Agricultural and Environmental Research (2011-2015)

37. Increasing rates of the current and a new formulation
of Primo MAXX® for plant growth regulation on greens
and fairways. Ingunn M. Vågen, Norwegian Institute for

Agricultural and Environmental Research (2013-2015)
38. 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. Tatsiana Espevig, Norwegian

Institute for Agriculture and Environmental Research
(2011-2015)

43. GreenCast validation of anthracnose (Colletotrichum
graminicola) on golf greens in the Nordic region. Tatsiana

Espevig, Norwegian Institute for Agricultural and
Environmental Research (2014-2015)

53. Evaluation of Aquatrols experimental biostimulant
formulations on fine turfgrass subjected to wear, drought
(nutrient) and winter stress. Agnar Kvalbein, NIBIO

(2015-2016)

44. FESCUE-GREEN: Best management of red fescue
(Festuca rubra) golf greens for high sustainability and
playability. Trygve Aamlid, NIBIO (2011-2016)

54. Sustainable fairway management. Trygve S. Aamlid,

45. Overseeding of Fairways - A strategy for finer turf with
less broad-leaved weeds and Poa annua. Anne-Mette Dahl

Trygve S. Aamlid (2016-2017)

Jensen, University of Copenhagen (2011-2016)

46. Identification and risk assessment for dollar spot on
Scandinavian golf courses.Tanja Espevig, NIBIO (2014-

2016)

47. Experience mapping and multifunctional golf course
development - enhanced possibilities of increased and
more varied use of golf courses. Ole Hjorth Caspersen,

NIBIO (2014-2016)

55. Evaluation of fungicides for Nordic golf courses.
56. Evaluation of a phosphite pigment, alone and in
combination with fungicides, for control of turfgrass
winter diseases on green and fairway. Trygve S. Aamlid,

(2016-2017)

57. Optimal application of nitrogen and sulphur in autumn
for better winter survival of perennial grasses – with
emphasis on turf. Bert Sandell, NIBIO, (2014-2017)

University of Copenhagen (2011-2016)

58. Dandelion management at Värpinge golf course

Tatsiana Espevig, Norwegian Institute for Agricultural and
Environmental Research (2012-2015)

48. Multifunctionality in golf courses – effects of different
management practices on the ecosystem services carbon
sequestration and biodiversity. Thomas Kätterer and

59. Engineering better irrigation in turf - Quantifying
impacts of application uniformity on turf quality in golf. –

40. Testing of alternative plant production products for
the control of Microdochium nivale and other diseases
on golf greens.Trygve S. Aamlid, Norwegian Institute for

49. Optimal application of nitrogen and sulfur in autumn
for better winter survival. Agnar Kvalbein, NIBIO (2014-

2017)

60. Effect of fertiliser type, silicon and copper on turf
quality and Microdochium infection on Poa annua putting
greens. Tanja Espevig, NIBIO (2016-2019)

50. Successful reestablishment of golf greens following
winter damages. Wendy Waalen, NIBIO (2014-2017)
51. Fairy rings and thatch collapse, Tatsiana Espevig,

61. Effect of irrigation, fertiliser type and soil amendment
on turf quality and organic matter accumulation/thatch
control on creeping bentgrass greens. Bert Sandell,

52. Evaluation of the soil surfactant Qualibra on sandbased putting greens. Trygve S. Aamlid, NIBIO

62. Testing the effect of AlgeaGreen® on winter stress
tolerance. Bert Sandell, NIBIO (2016-2019)

39. Validation of the GreenCast prediction model for
microdochium patch on golf greens in the Nordic region.

Agricultural and Environmental Research (2011-2015)

41. Better turfgrass survival in a changing winter climate

Tatsiana Espevig, Norwegian Institute for Agriculture and
Environmental Research (2011-2015)

42. A comparison of the soil surfactant Qualibra and
Revolution on creeping bentgrass greens varying in water
availability. Trygve S. Aamlid, Norwegian Institute for

Agricultural and Environmental Research (2014-2015)

Jörgen Wissman, SLU (2014-2016)

NIBIO (2016-2017)

(2015-2016)

Håkan Rasmusson, Värpinge golf course (2014-2018)

Jerry Knox, Cranfield University (2014-2019)

NIBIO (2017-2019)
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63. Selection and management of bentgrass cultivars for
genetic and induced resistance to microdochium patch
and pink snow mould. Trygve Aamlid, NIBIO (2014-

2019)

67. SCANGREEN: Turfgrass species, varieties and seed
blends and mixtures for integrated pest management
of Scandinavian putting greens, Trygve Aamlid, NIBIO

(2015-2020)

64. Practical re-establishment of golf greens following
winter damage – a field study. Carl-Johan Lönnberg,

68. Risks for surface runoff and leaching of fungicides
from golf greens varying in rootzone composition and
amount of thatch, Trygve Aamlid, NIBIO (2016-2020)

65. Winter damage to golf greens in the Nordic countries:
Survey of causes and economic consequences (part II).

69. Invite the starling to help the greenkeeper, Henning

Swedish Golf Federation (2017-2019)

Tanja Espevig, NIBIO (2017-2019)

66. Golf clubs as landscape players – Establishment of
collaboration networks in the landscape for enhanced
contribution to the 2030 Agenda on sustainable
development. Anders Esselin, Man & Nature (2017-2019)

Heldbjerg, DOF Birdlife Denmark (2018-2020)

70. Go outdoors and use the Golf area in a pedagogical
way – creativity, learning and health in the unlimited
classroom, Anders Szczepanski, Linköping University/

Spetsa (2017-2020)

Screening of turfgrass cultivars for their resistance to dollar spot. Photo: Tatsiana Espevig.

71. From dense swards to biodiverse roughs. Hans Martin

Hanslin, NIBIO, (2017-2020)

72. Risk assessment, management and control of dollar
spot caused by Clarireedia spp. on Scandinavian golf
courses. Tatsiana Espevig, NIBIO, (2017-2020)
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STERF KEY INDICATORS 2006 - 2021
Year

Funding (kSEK)
STERF

Matchfunding

Applications
Received

Approved
for funding

Ongoing
projects

Scientific publications

Popular
publications

Presentations
at seminars,
webinars,
conferences

Handbooks,
Fact sheets,
videos
Programmes

2006

1 500

17

7

12

7

23

46

2007

4 900

1

1

13

3

12

26

1

2008

4 500

22

6

18

11

29

42

2

2009

5 500

1

1

15

16

20

49

1

2010

3 000

16

9

13

7

29

46

1

2011

3 700

19

4

32

50

25

Peer-reviewed Publications
papers
and reports

Subscribers to
STERF newsletters

English

Swedish

2012

3 400

18

9

12

24

98

25

2013

4 100

14

2

11

36

71

11

2014

6 300

22

13

18

33

84

12

2015

4 400

17

6

7

23

77

9

2016

4 100

19

14

6

25

86

126

2017

4 700

3 682

7

18

10

3

50

92

16

893

1233

2018

3 300

4 711

3

1

15

10

7

48

114

19

898

1238

17

6

19

8

15

2019

2 412

4 129

7

2

4

49

122

5

1303

1271

2020

2 900

5 952

9

7

1

88

85

13

1374

1293

2021

xxxxxx

5 467

7

5

8

57

103

26

1452

1397

The key indicators are based on information in project annual reports. STERF has an open call for proposals approximately every three years. If there are specific reasons, a project application
in between the open call for proposals may be approved for funding by the STERF board.
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FINANCIAL SUMMARY
INCOME STATEMENT

01/01/2020
12/31/2020

01/01/2021		
12/31/2021		

Revenue
Net revenue

3 572 093
3 483 562
3 572 093
3 483 562
			
Expenses
Other external expenses
--50 502
-72 480
3 521 591

3 411 082

0
3 521 591

0
3 411 082

Other receivable
Cash and bank balances
Total assets

2020
0
6 909 102
6 909 102

2021
0
7 988 112
7 988 112

Liabilities and equity
Equity
Restricted reserves
Non restricted reserves
Total equity

262 719
5 514 582
5 777 301

262 719
6 072 861
6 335 580

Current liabilities
Other current liabilities
Total current liabilities

1 131 801
1 131 801

1 652 532
1 652 532

Total liabilities and equity

6 909 102

7 988 112

Income from financial items
Interest
Surplus
BALANCE SHEET
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LIST OF PUBLICATIONS 2021
FULL PAPERS IN INTERNATIONAL
PEER REVIEWED JOURNALS
Aamlid, T.S. & T. Pettersen 2021. Benefits of a soil sur
factant on putting greens under dry and wet conditions.
International Turfgrass Society Research Journal: https://
doi.org/10.1002/its2.75
Espevig, T., K. Sundsdal, T.S. Aamlid, J.A. Crouch, K.
Normann, M. Usoltseva, K. Entwistle, T. Torp & M.B.
Brurberg. 2021. In vitro screening of turfgrass species
and cultivars for resistance to dollar spot. International
Turfgrass Society Research Journal: https://onlinelibrary.
wiley.com/doi/epdf/10.1002/its2.78
Heltoft, P., G. Thorvaldsson, A.M. Dahl Jensen, T. Espevig, K.J.
Hesselsøe, W. Waalen, T.K. Petersen, T. Kastrup, T
Pettersen, J. Tangsveen, P. Sørensen, T. Gneist, B.
Hannesson, K. Sundsdal & T. Aamlid. 2021. Poa trivialis,
Lolium perenne or Poa annua as nurse crops for faster establishment of Agrostis stolonifera putting greens in Nordic
climates. International Turfgrass Society Research Journal:
https://onlinelibrary.wiley.com/doi/10.1002/its2.65
Hesselsøe, K.J., P. Heltoft, T. Espevig & T. Aamlid. 2121. Seed
mixtures of red fescue and colonial, creeping or velvet bentgrass for pesticide-free management of Nordic golf greens.
International Turfgrass Society Research Journal 2021:
https://doi.org/10.1002/its2.105
Xiao, K., K.J. Hesselsøe, C. Magnusson, T. Espevig, T.
Pettersen & T.S. Aamlid. 2021. Plant parasitic nematodes,
substrates or grass species as reasons for poor reestablishment of a sand-based putting green after winter kill.
International Turfgrass Society Research Journal. Published
19 May 2021: https://doi.org/10.1002/its2.77

OTHER PUBLICATIONS IN ENGLISH AND
GERMAN
Aamlid, T.S., M. Thers, G. Jagger, G.R. Tuxen & J. Bentley.
2021. Impermeable plastic covers for better winter survival

of golf course putting greens: Ventilation under the covers
during winter 2020-2021. NIBIO Report 7(181): 1-55.
Aamlid, T.S., W. Waalen, P. Heltoft, M. Skattebu & J.
Tangsveen. 2021. Results from NIBIO Apelsvoll confirm
superintendents’ experiences: Better winter survival with
impermeable plastic covers on annual bluegrass, creeping
bentgrass and red fescue putting greens. STERF Popular
Scientific Article, August 2021: http://www.sterf.org/
Media/Get/3756/better-winter-survival-with-impermeableplastic-covers-on-putting-greens 18 pp.
Aamlid, T.S., K.J. Hesselsøe, T. Pettersen & A.F. Borchert.
2021. ROBO-GOLF: Robotic mowers for better turf quality on
golf course fairways and semi-roughs, Results from 2020.
NIBIO Report (87), 48 pp.
Borchert, A.F. 2021. Impact of reduced phosphorus fertiliza
tion on golf course putting greens – Results from Düetetal
Golf Course Osnabrück, Germany. Master’s project submitted to Faculty of Agricultural Sciences and Landscape
Architecture, University of Applied Sciences, Osnabrück.
March 2021.
Borchert, A.F. 2021. Impact of reduced phosphorus fertiliza
tion on golf course putting greens. Master’s thesis submitted to Faculty of Agricultural Sciences and Landscape
Architecture, University of Applied Sciences, Osnabrück.
October 2021.
Borchert, A.F., K.J. Hesselsøe, H.W. Olfs & W. Prämassing.
2021. Impact of reduced phosphorus fertilization on golf
course putting greens. Poster at the International Fertiliser
Society Conference in Cambridge (UK), 9-10 December
2021.
Edman, P. & M. Strandberg. 2021. Practical measures to
increase biodiversity on golf courses in Falkenberg and
Varberg municipalities. STERF website:http://www.sterf.
org/Media/Get/3629/practical-measures-to-increasebiodiversity-on-golf-courses-k p. 3.
Ericsson, T., K. Blombäck, A. Kvalbein, K.J. Hesselsøe,
A.F. Borchert & T.S. Aamlid. 2021. Precision fertilisation –
from theory to practice, Update 2021. STERF homepage
September 2021: http://www.sterf.org/Media/Get/3822/

precision-fertilisation-handbook-2021-final
Gudmundsson, R. 2021. Carbon Par: Can golf courses store
carbon? STERF website:http://www.sterf.org/sv/aboutsterf/news-archive/carbon-par-artikel
Gudmundsson, R. 2021. The role of golf courses in car
bon sequestration. EIGCA website:https://www.eigca.
org/news/127431/The-role-of-golf-courses-in-carbonsequestration
Hanslin, H.M. & T.S. Aamlid. 2021. From dense swards to
biodiverse roughs - Methods to diversify existing rough areas. STERF website: http://www.sterf.org/Media/Get/3653/
factsheet-from-dense-swards-to-biodiverse-roughs. p. 9.
Heltoft, P. & L. Havstad. 2021. Turfgrass seed for the
Nordic countries, 2020-2021. Results from SCANTURF and
SCANGREEN variety testing, updated 14 May 2021: http://
www.sterf.org/Media/Get/3702/turfgrass-seed-for-thenordic-countries-2020-2021
Heltoft, P., K.J. Hesselsøe, B. Hannesson & T.S. Aamlid. 2021.
Varieties of red fescue and creeping bentgrass for golf
greens in Scandinavia. STERF Popular Article May 2021:
http://www.sterf.org/Media/Get/3695/article-_varietiesof-red-fescue-and-creeping-bentgrass-2020-2021
Heltoft, P., K.J. Hesselsøe, O. Hetland, T.K. Petersen, K.
Normann, B. Hannesson, A. Kvalbein, P. Rasmussen & K.T.
Gulden. 2021. SCANGREEN Scandinavian testing program
for turfgrass species and varieties on sand-based golf
greens. NIBIO 2021. Video about Scangreen: https://www.
youtube.com/watch?v=Bp3fzu2y7OM
Hesselsøe, K.J., A.F. Borchert, A.F. Øgaard & T.S. Aamlid.
2021. Extra phosphorus (P) fertilization not needed in
spring. STERF July 2021:http://www.sterf.org/Media/
Get/3751/extra-phosphorus-fertilization-in-spring-notneeded
Hesselsøe, K.J., T.S. Aamlid, A.F. Øgaard, T. Krogstad, W.
Pramässing & A.F. Borchert. 2021. SUSPHOS: Sustainable
phosphorus (P) fertilization on golf courses. Economic
savings and lower environmental impact by reduced and
more targeted fertilization with phosphorus (P) according
to soil analyses. Final report STERF: http://www.sterf.org/
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Media/Get/3853/susphos_final-report.pdf.
Hesselsøe, K.J., M. Nilsson, T. Pettersen, A. Beisland & T.
Espevig. 2021. Rolling to prevent, control and reduce microdochium patch. STERF homepage July 2021: http://www.
sterf.org/Media/Get/3743/rolling-to-prevent-control-andreduce-microdochium-patch
Strandberg. M. 2021. STERF yearbook 2020. International
Turfgrass Society newsletter, May 2021 p. 7: https://www.
turfsociety.com/newsletters/2021-05%20itsnd.pdf
Strandberg, M. 2021. STERF yearbook 2020. European
Turfgrass Society newsletter 02/2021 p 3: https://
mcusercontent.com/949c8af2d3b258615b0351790/
files/14e57cf1-7b81-9e57-0970-2000fe7a088d/ETS_
NL_2021_02.pdf

EXTENSION PAPERS OR REPORTS
IN NORDIC LANGUAGES
Aamlid, T.S., W. Waalen, P. Heltoft, M. Skattebu & J.
Tangsveen. 2021. Färska resultat från forsöksgreener:
Vintertäckning ger bättre överlevnad. Greenbladet 38(3):
26-29.
Aamlid, T.S., W. Waalen, P. Heltoft, M. Skattebu & J.
Tangsveen. 2021. Resultater fra NIBIO Apelsvoll bekrefter
positive erfaringer med plastdekking av tunrapp-, krypkvein
og rødsvingelgreener för vinteren. Gressforum 2021(2):
5-13.
Aamlid, T.S., W. Waalen, P. Heltoft, M. Skattebu, J. Tangsveen
& H. Blusi. 2021. Resultat från NIBIO Apelsvoll bekräftar
positiva erfarenheter av vintertäckning av vitgröe, krypven och rödsvingelgreener förra vintern. STERF Popular
Scientific Article, June 2021: http://www.sterf.org/Media/
Get/3725/positiva-erfarenheter-av-vintertackning-avvitgroe_krypven-_och-rodsvingelgreener-k.pdf
Aamlid, T.S., W. Waalen, P. Heltoft, M. Skattebu & J.
Tangsveen. 2021. Resultater fra NIBIO Apelsvoll bekrefter
positive erfaringer med plastdekking av tunrapp-, krypkveinog rødsvingelgreener før vinteren. STERF Popular Scientific

Article, June 2021: http://www.sterf.org/Media/Get/3724/
positive-erfaringer-med-plastdekking-av-tunrapp_krypkvein_og-rodsvingelgreener-for-vinteren-k
Aamlid, T.S., W. Waalen, M. Thers, J. Bentley, G.R. Tuxen, G.
Jagger, M. Tangen & P. Melbye. 2021. Sensorer kan bli et
viktig hjelpemiddel for å vurdere gressets tilstand under
plastduker eller isdekke. Gressforum 2021(4): 6-16. https://www.nga.no/files/Gressforum/GF-2021/gressforum4-2021-a4-hr.pdf
Aamlid, T.S., W. Waalen, M. Thers, J. Bentley, G.R. Tuxen, G.
Jagger, M. Tangen & P. Melbye. 2021. Sensorer kan bli et
viktig hjelpemiddel for å vurdere gressets tilstand under
plastduker eller isdekke. STERF Popular Scientific Article,
November 2021: http://www.sterf.org/Media/Get/3797/
icebraker-sensorer-kan-bli-et-viktig-hjelpemiddel-k-no.pdf
Aamlid, T.S., W. Waalen, M. Thers, J. Bentley, G.R. Tuxen, G.
Jagger, M. Tangen, P. Melbye & H. Blusi. 2021. Sensorer kan
bli ett viktigt hjälpmedel för att bedöma gräsets tillstånd
under plastdukar eller istäcke. STERF Popular Scientific
Article, November 2021: http://www.sterf.org/Media/
Get/3798/icebreaker-sensorer-kan-bli-ett-viktigt-hjalpmedel-k-sv.pdf
Aamlid, T.S., A. Kvalbein & T. Pettersen. 2021. Komposti.
STERF website:http://www.sterf.org/Media/Get/3808/
komposti-finnish
Aamlid, T.S., G. Jagger, G.R. Tuxen, J. Bentley & M.Thers.
2021. Notkun ógegndræpra hlífðardúka til að draga úr
kalhættu á golfflötum. STERF website: http://www.sterf.
org/Media/Get/3772/notkun-ogegndrapra-hl-f-ard-ka-til-adraga-r-kalhattu-a-golfflotum
Björn, T. 2021. Forskningsmiljoner räddar golfen. Idrottens
Affärer: https://idrottensaffarer.se/arena/2021/02/forskningsmiljoner-raddar-golfbanor
Björn, T. 2021. Klubbchefer hyllar golfens forskning. Golf
Course Management Sweden, newsletter and webpage:
https://www.gafsverige.se/se/nyhetsarkiv/klubbcheferhyllar-golfens-forskning
Björn, T. 2021. Ny film och podcastavsnitt om potentialen av
golfbanor som utomhusklassrum. c/o City, nyheter 18

mars 2021: https://www.cocity.se/nyheter/ny-film-och-ettpodcastavsnitt-om-potentialen-av-golfbanor-som-utomhusklassrum/
Björn, T. 2021. Golfbanan som utomhusklassrum – film och
podcastsavsnitt. Luften är fri, friluftslivets år, skola: https://
www.luftenarfri.nu/skolan-undervisningsmaterial/
Björn, T. 2021. Utgå från gröna ytor i stadsplaneringen. Park och Fritid nyhetsbrev, årgång 51:
https://www.fritidpark.com/post/grona-ytor-istadsplaneringen?utm_campaign=86cb15d7-4b3c4a51-8309-61f7150fd02c&utm_source=so&utm_
medium=mail&cid=93339829-5810-448f-bdfe-7c8a35cda65b
Björn, T. 2021. Matematik och Golf på schemat utom
hus. Park och fritid, nyhetsbrev v 45, årgång 51:
https://www.fritidpark.com/post/skoldag-pagolfbanan?utm_campaign=6d149c78-c4304f87-befc-fd44ec651f23&utm_source=so&utm_
medium=mail&cid=93339829-5810-448f-bdfe-7c8a35cda65b
Björn, T. & M. Strandberg. 2021. Golfbanan blir uppskattat
utomhusklassrum. FrämjaFys, goda exempel: https://framjafys.se/inspo/golfbanan-blir-utomhusklassrum/
Björn, T. 2021. Hofgård gör det naturligt. SGF Video SGF
klubbtv. https://www.klubbtv.nu/#parts/384176
Björn, T. 2021. Hur hanterar golfen det nya klimatet. Golfa
no. 4, p. 4: https://issuu.com/svenskagolfforbundet/docs/
golfa_4-2021.
Björn, T. 2021. Golfbanan blir utomhusklassrum.
Greenbladet no. 3, p. 30-31.
Björn, T. 2021. Matematik och golf på schemat. Golfbladet
no. 8, p. 56.
Björn, T. 2021. Fortbildning av lärare på Björkhagen. Video,
SGF KlubbTV: https://www.klubbtv.nu/#parts/387928
Björn, T. 2021. Lära ute – Golfens nya nytta. Video, SGF
KlubbTV: https://www.klubbtv.nu/#parts/387952
Björn, T. 2021. Att lära ute är inne i Jönköping, Video, SGF
KlubbTV: https://www.klubbtv.nu/#parts/392008
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Björn, T. 2021. Utomhusundervisning på Haninge. Video,
SGFKlubbTV: https://www.klubbtv.nu/#parts/391931
Björn, T. 2021. Utomhusundervisning på Björkhagen. Video,
SGF KlubbTV: https://www.klubbtv.nu/#parts/392400
Brügge, B. & A. Cervin. 2021. Golfkenttä ulkoluokkana.
STERF website:http://www.sterf.org/Media/Get/3802/
golfkentta-ulkoluokkana-k
Colding, J. & S. Lundberg. 2021. Golfkentta kosteikkoresurs
sina- Biologisen monimuotoisuuden edistämisen käsikirja
golfkenttien lammissa ja pienissä vesistöissä. STERF website: http://www.sterf.org/Media/Get/3647/golfkenttakosteikkoresurssina.pdf
Dahl-Jensen, A.M., O. Hjorth-Caspersen & F. SøndergaardJensen. 2021. Käytännön opas golfkentän monikäyttöisyydeb mahdollisuudet. STERF website:http://www.sterf.org/
Media/Get/3790/kaytannon-opas-golfkentan-monikayttoisyydeb-mahdollisuudet
Dahl-Jensen, A.M. 2021. Pelaanisen laatu. STERF website:
http://www.sterf.org/Media/Get/3801/pelaamisen-laatu.
pdf
Edman, P. 2021. Biologisk mångfald på golfbanor.
Greenbladet. no. 3 2021.
Ericsson, T., K. Blombäck, A. Kvalbein, K.J. Hesselsøe, A.F.
Borchert & T.S. Aamlid. 2021. (Översättning: Stefan
Nilsson, SGF) Behovsanpassad gødsling – från teori till
praktik, Updaterad 2021. STERF homepage September
2021: http://www.sterf.org/Media/Get/3823/behovsanpassad-godsling-fran-teori-till-praktik-2021- final.pdf
Ericsson, T., K. Blombäck, A. Kvalbein, K.J. Hesselsøe, A.F.
Borchert & T.S. Aamlid. 2021. (oversat til dansk af DGU
og Karin J. Hesselsøe). Behovstilpasset gødskning – fra
teori til praksis, opdateret 2021. STERF homepage
September 2021: http://www.sterf.org/Media/Get/3824/
behovstillpasset-godskning-fra-teori-till-praksis-opdateret2021-final.pdf
Esselin, A. 2021. Golfkentät kestävän kehityksen edelläkävi
jöinä paikallisesti. STERF website:http://www.sterf.org/
Media/Get/3800/golfkenta-t-kesta-va-n-kehityksen-edellaka-vijo-ina-k

Hanslin, H.M., E. Svalheim, G.K. Knudsen, T.S. Aamlid,
H. Bratli & J. Wissmann. 2021. Från gräsmark till blommande äng. Erfarenheter från NIBIOs projekt 2017-2020.
Greenbladet 38(1): 54-58.
Hanslin, H.M., T.S. Aamlid, E. Svalheim, G. Knudsen & H.
Bratli. 2021. Metoder til udpining af græs i rough-arealer.
Foreløbige resulater fra STERF-projektet ‘From dense
swards to biodiverse roughs’. Greenkeeperen 34(1): 18-19.
Hanslin, H.M., E. Svalheim, G.K. Knudsen, T.S. Aamlid, H.
Bratli & J. Wissman. 2021. Erfaringer fra prosjektet ‘Fra
grasmark til blomstereng’,2017-2020. STERF website:
http://www.sterf.org/Media/Get/3639/erfaringer-fra-prosjektet-fra-grasmark-til-blomstereng-2017-2020-n.pdf p. 9
Hanslin, H.M., E. Svalheim, G.K. Knudsen, T.S. Aamlid, H.
Bratli & J. Wissman. 2021. Fra græsmark til blomstereng.
STERF website: http://www.sterf.org/Media/Get/3639/
erfaringer-fra-prosjektet-fra-grasmark-til-blomstereng2017-2020-n.pdf p. 9
Hanslin, H.M., E. Svalheim, G.K. Knudsen, T.S. Aamlid, H.
Bratli & J. Wissman. 2021. Erfarenheter från projektet
‘Från gräsmark till blommande äng’ 2017-2020. STERF
website:http://www.sterf.org/Media/Get/3640/erfarenheter-fran-projektet-fran-grasmark-till-blommande-ang2017-2020-s.pdf p. 9
Hanslin, H.M., E. Svalheim, G.K. Knudsen, T.S. Aamlid,
H. Bratli & J. Wissman. 2021. Kokemuksia hankkeesta
'Ruohikosta kukkivaan niittyyn', 2017–2020. Sterf website:
http://www.sterf.org/Media/Get/3809/kokemuksia-hankkeesta-ruohikosta-kukkivaan-niittyyn-2017-2020 p. 9
Hanslin, H.M & T.S. Aamlid. 2021. Tiheiköistä monimuotoi
siin karheikkoihin - Menetelmät karheikkoalueiden monipuolistamiseksi. STERF website:http://www.sterf.org/Media/
Get/3789/tiheikoista-monimuotoisiin-karheikkoihin p. 9
Heltoft, P., K.J. Hesselsøe, B. Hannesson & T.S. Aamlid.
2021. Sorter af rødsvingel og krybende hvene til greens i
Norden. Greenkeeperen no. 2, p. 52-57
Heltoft, P., K.J. Hesselsøe, B. Hannesson & T.S. Aamlid.
2021. Sorter af rødsvingel og krybende hvene til greens i
Norden. STERF Popular Article, November 2021: http://

www.sterf.org/Media/Get/3804/sorter-af-rodsvingel-ogkrybende-hvene-til-greens-i-norden-d.pdf
Heltoft, P., K.J. Hesselsøe, B. Hannesson & T.S. Aamlid.
2021. Rödsvingel -och krypvenssorter för greener i
Skandinavien. Översättning: Peter Edman, Svenska
Golfförbundet. Greenbladet no. 3, p. 50-53.
Heltoft, P., K.J. Hesselsøe, B. Hannesson & T.S. Aamlid.
2021. Rödsvingel -och krypvenssorter för greener i
Skandinavien. Översättning: Peter Edman, Svenska
Golfförbundet. STERF Popular Article, June 2021: http://
www.sterf.org/Media/Get/3757/rodsvingel-och-krypvenssorter-for-greener-i-skandinavien
Heltoft, P. K.J. Hesselsøe, B. Hannesson & T.S. Aamlid. 2021.
Sorter av rødsvingel og krypkvein til greener i Skandinavia.
STERF Popular Article, May 2021: http://www.sterf.org/
Media/Get/3803/sorter-av-rodsvingel-og-krypkvein-tilgreener-i-skandinavia-n.pdf
Hesselsøe, K.J., A.F. Borchert, A.F. Øgaard & T.S. Aamlid.
2021. Ekstra fosfor er ikke nødvendigt om foråret.
Greenkeeperen no. 1, p. 44-46
Hesselsøe, K.J., A.F. Borchert, A.F. Øgaard & T.S. Aamlid.
2021. Ekstra fosfor er ikke nødvendigt om foråret. STERF
homepage Juli 2021: http://www.sterf.org/Media/
Get/3747/ekstra-fosfor-er-ikke-nodvendigt-om-foraret.pdf
Hesselsøe, K.J., A.F. Borchert, A.F. Øgaard & T.S. Aamlid.
2021. (Översättning: Stefan Nilsson, SGF) Extra fosforgödsling behövs inte på våren. Greenbladet no. 2, p. 42-43.
Hesselsøe, K.J., A.F. Borchert, A.F. Øgaard & T.S. Aamlid.
2021. (Översättning: Stefan Nilsson, SGF): Extra fosforgödsling behövs inte på våren. STERF July 2021: http://www.
sterf.org/Media/Get/3746/extra-fosforgodsling-behovsinte-pa-varen.pdf
Hesselsøe, K.J., M. Nilsson, T. Pettersen, A. Beisland & T.
Espevig. 2021. Tromling mod sneskimmel. Greenkeeperen
no. 1, p. 36-38
Hesselsøe, K.J., M. Nilsson, T. Pettersen, A. Beisland & T.
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