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important events in 2015 

Winter injuries are a significant economic 
burden for golf courses in the Nordic 
countries. STERF has developed a winter 
management programme that has the 
overall aim of providing the golf industry 
with information and tools to minimise 
turfgrass winter damage. In order to focus 
research efforts on the most pressing topics, 
it is essential to gather information and 
experiences from golf course employees. A 

survey was therefore conducted in 2015 to 
gather information about winter injuries 
on golf greens in the Nordic countries. 
314 golf course employees participated in 
the survey, providing valuable information 
about types and frequencies of winter 
injuries at the various locations. In 
addition, they shared information about 
strategies they use to avoid or reduce winter 
injuries: 63% of participants reported that 

they had delayed the opening of their golf 
course due to winter injuries at least once 
during the previous five years. Delayed 
opening of golf courses due to winter 
injuries is a more frequent problem in 
regions where ice encasement is common. 
Participants from these areas also reported 
higher costs and income losses due to 
winter injuries than areas with less severe 
winter injuries, such as those due to snow 

moulds. The results of this study will 
be reported during 2016, and will help 
STERF focus its research activity to better 
meet the needs of the golf industry.

survey “Winter injuries on golf courses”

    Haga GC, Norway. February 2008. Photo: Agnar Kvalbein.
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On 25 May 2015, STERF invited the 
national authorities responsible for 
implementation of the EU directive on 
sustainable pesticide use to a contact 
meeting in Copenhagen. The major 
objectives of the meeting were: (1) to 
inform about STERF’s IPM projects, 
especially the digital IPM library, (2) 
to discuss possibilities for new Nordic 
projects on the transfer of IPM knowledge 
to turfgrass mangers, and (3) to obtain 
more information about the newly revised 
procedures for registration of plant 

protection products and mutual exchange 
of information within the Nordic Baltic 
zone. The meeting was attended by 14 
people, including representatives from the 
Swedish Agricultural Board, the Danish 
Environmental Protection Agency, the  
Norwegian Food Safety Authority and 
the Environmental Agency of Iceland. 
At the meeting, delegates agreed on 
communication strategies and important 
R&D areas for the Nordic countries.

contact meeting betWeen sterf and national authorities responsible for 
pesticide legislation in the nordic countries

Group at the contact meeting between STERF and national authorities.  
Photo: Torben K. Petersen

More than 60 people from 11 countries 
attended STERF’s and R&A’s low input 
seminar in Copenhagen on 5-6 October 
2015. The background for the seminar 
was STERF’s project FESCUE GREEN, 
which is now coming to an end. During 
two intense days, results from four years 
of research in the various subprojects 
were presented and discussed. (See report 
from FESCUE GREEN on page 16 for a 
summary of findings in the project.)  There 
were also contributions from David Colley 
of the Irish Links initiative, Conor Noland 

from the Sport Turf Research Institute 
(STRI) in the UK, Stephane Rouen, Golf 
Club Degranville in France, and  Brian 
Horgan, University of Minnesota. Visits to 
two golf courses that are aiming for low-
input fescue greens, Elisefarm GC in Skåne, 
Sweden, and Copenhagen GC in Denmark, 
were among the highlights. 

Participants at STERF’s low input seminar, Copenhagen 5-6 Oct. 2015. Photo: Agnar Kvalbein.

loW input seminar on turfgrass management
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Integrated Pest Management IPM) with 
less use of pesticides on golf courses is a 
hot topic not only in Europe, but also in 
North America. Turfgrass researchers at 
Oregon State University have in the past 
conducted several projects on the control of 
Microdochium nivale on Poa annua putting 
greens using alternative measures such as 
rolling, Civitas mineral oil, sulphur and 
biological control agents. Thanks to a grant 
from the United States Golf Association 
(USGA) international communication 
programme, Dr. Alec. Kowalewski from  

Dr. Alec. Kowalewski. Photo: Daniel 
Robinson

Oregon State University visited Scandinavia 
in November 2015 to present his findings 
to the Scandinavian golf industry. Dr. 
Kowalewski gave a talk at the Danish 
Greenkeepers’ Association’s Greenkeeper 
Week in Fjerritslev, Denmark, and later at 
the Norwegian Golf Federation’s seminar 
at Gardermoen, Norway. Dr. Kowalewski’s 
presentation was well received and STERF 
and the national golf federations would 
like to acknowledge this support from their 
sister organisation in the US. 

The 4th ETS field day focusing on 
sustainability and grass was arranged 
in Helsingör on 7-8 October by the 
University of Copenhagen in collaboration 
with STERF.  
   More than 50 delegates from 19 countries 
attended the field day. The keynote speech 
gave a short introduction to important 
challenges the sector has to face and also 
to opportunities to improve the societal 
benefits of the turfgrass industry. This was 
followed by a number of presentations 
relating to sustainable management of 

turfgrass areas and an inspiring panel 
discussion with all speakers. Day two was 
dedicated to study tours to Fredriksborg 
Castle Garden and Furesö golf course.

4th ets field day – sustainability and grass us turfgrass scientist visited scandinavia supported by usga

Participants at the 4th ETS field day. Photo: Bent Sten Jensen
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sterfs neW Website
During spring 2015, STERF launched 
its new website www.sterf.org. This new 
website is helping STERF to take a lead in 
making research results and new knowledge 
easily accessible to end-users and providing 
support to implement changes.  The old 
website was outdated technically and 
needed a modern, visual boost. We are 
proud and pleased with the result, which 
also provides STERF with a better tool for 
presenting the STERF Newsletter.

updated turfgrass guide
The STERF guide ‘Amenity turfgrass 
species for Nordic countries’ was first 
published in 2012. In autumn 2015, this 
guide was updated, primarily based on the 
latest results from the  SCANTURF and 
SCANGREEN variety trials, but also on 
results and experiences from other STERF 
projects, e.g. ‘Fescue Green’ and ‘Turfgrass 
Survival in a Changing Winter Climate’.   
    The guide is well illustrated and contains 
a description of the various cool-season 
turfgrass species and recommendations for 
their use on various kinds of turf. It also 
includes a turfgrass glossary. For specific 
information about the best turfgrass 
varieties within each species, readers are 
directed to the variety ranking lists, which 
are updated annually at www.scanturf.org 
and www.sterf.org 

A handbook intended as a tool for a 
multifunctional process and that can 
be used to visualise the multifunctional 
potential of a golf course has been 
developed. 
   The handbook is an outcome from 
the STERF research project ‘Experience 
mapping and multifunctional golf course 
development - enhanced possibilities for 
increased and more varied use of golf courses’ 
led by Ole H Caspersen at the Department 
of Geosciences and Natural Resource 
Management, University of Copenhagen. 
The goal of the project was to formulate 
a method for mapping and describing 
recreational experiences on golf courses, 
with the objective of providing a planning 
tool that can facilitate development of 

broader multifunctional use of the golf 
course landscape. 
   The Danish Golf Union and The Danish 
Orienteering Federation contributed to the 
project. Additional support was given by 
The Danish Outdoor Council. 

practical guide for assessing your golf course´s multifunctional potential

 
The Grass Guide 2015

ameniTy  Turf  Grass  species  

for  The  nordic  counTries
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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-to-
use’ 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 financed by STERF should 
be 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, which 
can be 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 the vision STERF focuses on:

•	 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. 

•	 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 
collaboration in Europe, Canada, USA 
and China, involving both researchers 
and stakeholders interested in land 
used for managed turfgrass areas.  

•	 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 on: 
http://www.sterf.org  

•	 Taking a lead in making research 
results and new knowledge easily 
accessible to end-users and to 
provide support to implement 
changes, a prerequisite for achieving 
improvements in the sustainable 
management of golf courses and other 
turfgrass areas.  

•	 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 the sustainable use of 
natural resources and contributing to 
functioning ecosystems. 

 

sterf board 
bruno hedlund, STERF, Chairman 
trygve s. aamlid, Bioforsk, vice Chairman 
ilkka kaivosoja, Finnish Golf Union 
torben kastrup petersen, Danish Golf 
Union 
pål melbye, Norwegian Golf Federation 
edwin roald, Golf Union of Iceland 
gunnar håkansson, Swedish Golf 
Federation 
jerry knox, Cranfield University 
stefan nilsson, Swedish Greenkeeper 
Association 
maria strandberg, STERF 

 
 
sterf director 
maria strandberg, STERF
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advisory committee members 
maria strandberg, STERF Director (Chair)  
peter landschoot, Penn State University 
(independent international expert)  
annick bertrand, Agriculture and Agri-
Food Canada (independent international 
expert)  
asbjörn nyholt (coordinator for golf course 
consultants/agronomists employed by the 
Nordic golf federations and Scandinavian 
greenkeeper associations)  
nilla nilsdotter-linde (coordinator for 
researchers at universities/research institutes 
in the Nordic countries)  
 
 
advisory committee sub-group 
members 
 
consultants and practitioners: 
asbjörn nyholt (coordinator)  
ilkka kaivosoja, FGU  
thomas jepsen, DGU  
kim sintorn, SGF  
john riiber, NGA  
bjarni hannesson, IGU  
ove grundström, FGA  
martin nilsson, DGA  
mikael lagerstam, SGA 
einar faugli, NGF 

researchers: 
nilla nilsdotter-linde (coordinator) 
Researcher, SLU, Sweden  
kåre ringlund, Professor Emeritus UMB, 
Norway 
audun korsæth, Researcher within 
sustainable agriculture, Bioforsk, Norway 
bjarni gudleifsson, Professor Emeritus, 
Iceland 
magnus enell, Professor, University of 
Lund, Sweden 
ilse ankjær rasmussen, Agronomy 
Organic Eprints coordinator ICROFS, 
Denmark 
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background

Managed turfgrass areas such as golf 
courses, sport fields, landscaped amenity 
areas and public parks all provide an 
important social, environmental and 
economic resource for both urban and 
rural communities. These areas serve 
a multifunctional purpose by offering 
valuable open spaces for recreation, 
helping to improve the health and quality 
of life for individuals and, when designed 
and managed appropriately, enhancing 
biodiversity and supporting regulatory 
targets for environmental protection. 
Conversely, where turfgrass management 
practices are inadequate or inappropriate, 
their services to society are reduced and 
their impacts on the natural environment 
can be damaging and costly. 

The 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 approx. 
900 000 members, playing golf on more 
than 900 courses that cover a total area 
of more than 58 000 ha. Any societal 
activity as significant as golf must take 
responsibility for building knowledge 
through research and development 
(R&D). 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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Hole 4, Vallda GC, Sweden. Photo. Stefan Nilsson
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research objectives and r&d sub-programmes

strategic research objectives
The golf and turfgrass industry, like other 
land-based industry, has to take responsi-
bility 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 should 
lead to improvements in the quality of golf 
courses, as well as economic and environ-
mental 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, the degree of utilisation of the 
course, and management inputs. 

•	 The design, construction, management 
and administration of golf courses are 
economically and environmentally 
sustainable, for example with respect 

to plant nutrient requirements, water 
and energy use, drainage and control 
of weeds and plant diseases. 

•	 Golf courses contribute to improving 
the relationship between golf and 
ecosystems, enhance the natural and 
cultural values of the landscape and 
promote biodiversity.

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

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 
the industry. The key objectives of the pro-
grammes are to coordinate the design and 
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help improve people’s health and quality 
of life by providing facilities for active 
outdoor recreation. Through STERF´s 
R&D programme within multifunctional 
facilities, the 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) busi-
ness promotion. 

programme coordinators
Programme coordinators appointed by 
STERF are, together with the STERF 
board and its director, responsible for deve-
loping STERF R&D programmes.
Overarching duties to be fulfilled by the 
programme coordinators are:  

•	 To be a ‘champion’ or nominal lead for 
their programme.

•	 To make sure that the programme has 
a suitable mix of activities, not only 
research but also other industry-linked 
initiatives, including for example mee-
tings, workshops and media outputs. 

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 expanding the 
programmes on an international level. 

integrated pest management
New regulations at national and internatio-
nal 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. STERF, 
together with the Nordic park and golf 
sector, universities, research institutions and 
authorities, takes responsibility for ensuring 
that R&D activities important for inte-
grated pest management 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 practitio-
ners and stakeholders on integrated water 

management in turf. This will improve 
management practices relating to both ir-
rigation and drainage systems; help protect 
environmental water quality; and support 
the industry to adapt to future changes in 
rainfall and climate variability on water 
resources.

turfgrass winter stress management
Winter damage is the foremost reason 
for dead grass, reducing the aesthetic and 
functional value of turf. UN-IPCC climate 
scenarios predict that due to high preci-
pitation 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 suf-
fer 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
Multifunctional golf courses can contri-
bute to the achievement of international 
and national environmental targets and 

•	 To help share programme workload. 
•	 To take ‘ownership’ of the activities/

initiatives that need to be developed 
over the next three years. 

The full R&D programmes and presenta-
tion of programme coordinators can be 
found at: http://www.sterf.org 
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Because STERF is working globally and 
launching international programmes, it has 
invited important companies within the 
sector to become involved in its Industrial 
Scientific Partner Programme. The aim 
is to increase the credibility of STERF´s 
research and development programme, 
and also to increase financial support for 
programmes and projects. 

The involvement of leading suppliers will 
also strengthen the important strategy 
that research and development should 
be integrated all the way from producer 
to end-user. STERF and the industrial 
scientific partners have had several 
discussions about creating combined R&D 
projects involving a number of different 
industrial partners and STERF. The aim 
of these projects will be to identify, explain 
and suggest solutions for complex problems 
relevant for the sector.  

As an Industrial Scientific Partner to 
STERF, companies have a whole range of 
benefits:
•	 Access to the leading research and 

innovation centre in the turfgrass and 
environmental field

•	 The opportunity to take part in 
creating STERF´s research programme 
through participation in the planning 
process

•	 Participation in STERF workshops 
and seminars

•	 A world-wide network of contacts with 
international universities and centres 
of research in the golf sector

•	 A contact day on which to present 
and discuss the particular company´s 
strategic development issues

•	 Information via the STERF newsletter 
and website

•	 Collaboration on research projects and 
product development

•	 Contacts with public authorities. 

sterf’s partners 2015
STERF is proud to present its current 
Industrial Scientific Partners: 
•	 Aquatrols	Europe	Ltd.
•	 DLF-Trifolium	
•	 Interagro	Bios	AB
•	 Syngenta
•	 The	Botanical	Analysis	Group	

sterf’s industrial scientific partner programme
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project period:  january 2015 – december 2018 

funding (ksek)
  
 2015 2016 2017 2018 total
sTERF 481 560 563 5691 2173
Other sources 225 80 80 180 565
TOTal 706 640 643 749 2 738
1) Reserved but not granted 
 
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
gudni thorvaldsson, Agricultural University of Iceland, Iceland
anne mette dahl jensen, Forest & Landscape, University of Copenhagen-IGN, Denmark 
Wendy Waalen, tatsiana espevig, trond pettersen, and jan tangsveen, NIBIO, Norway 
 
project objectives
•	 To clarify which varieties of Agrostis, Festuca, Poa and Lolium are best suited for integra-

ted pest management of putting greens at four experimental sites representing the two 
major climate zones in the Nordic countries. 

•	 To investigate the effect on visual quality, and especially  uniformity in space and time, of 
using seed mixtures and blends, both commercial recipes composed by seed companies 
and ‘standard recipes’ suggested by turfgrass scientists and greenkeepers.  

•	 To assess the susceptibility of species, varieties, mixtures and blends to microdochium 
patch after inoculation with Scandinavian isolates of Microdochium nivale.

•	 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 into turfgrass breeding for northern environments.

 
talks at conferences meetings, seminars, field days, etc in 2015 
17 mar.: Nytt fra forskingen. NGF's anleggsseminar Ullevål stadium (T.S. Aamlid)
08 apr. : Testing of turfgrass species and varieties for Nordic climate conditions.  
Greenkeeper Seminar held by the Finnish Seed Company Berner, Helsinki. (T.S. Aamlid)
16 jun.: Visit by Barenbrug to SCANGREEN trial at Landvik (T.S. Aamlid)
17 jun.: Ongoing projects 2015 – with emphasis on variety testing. Bioforsk/NIBIO 
International Turfgrass Field Day, Landvik Norway (T.S. Aamlid) 
02 sep.:  Visit by DLF Trifolium to SCANGREEN trial at Apelsvoll  (W. Waalen)
09 sep.: Visit to SCANGREEN trial at Apelsvoll by the 23rd International Symposium  
of the Scientific Centre for Fertilizers  (W. Waalen) 
06 nov.: Visit by agronomy students to the SCANGREEN trial at Apelsvoll (W. Waalen)

 
project summary and status by 1 january 2016
Breeding and evaluation of turfgrass varieties is key to better turf quality. Since 2003, 
STERF has tested species and varieties under realistic green conditions, and results are  
updated annually at www.scanturf.org and www.sterf.org.  

SCANGREEN 2015-2018 is being carried out at NIBIO Apelsvoll, Norway (62°N) and 
Korpa GC, Reykjavik, Iceland (64°N) in the northern zone, and NIBIO Landvik, Norway 
(58°N) and Sydsjælland GC, Denmark (56°N) in the southern zone. The new trials include 
25 candidate varieties and six controls representing seven different species.  At all sites, the 

scangreen: turfgrass species, varieties, seed blends and 
mixtures for integrated pest management of scandinavian 
putting greens
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plots were seeded in late May or June 2015 according to a three-replicate split-plot design, 
with species on main plots and varieties on subplots. The sowing rate was 0.7, 3.0, 1.5 and 
4.0 kg 100 m-2 for Agrostis, Festuca, Poa and Lolium, respectively. Establishment was very 
uniform at Apelsvoll and Korpa, but for unknown reasons some of the bentgrass plots esta-
blished poorly and had to be reseeded in early August at Landvik. This was presumably due 
to inadequate irrigation, and was also the case for several plots representing various species 
at Sydsjælland. Most of these problems were resolved in August, and after that, all trials 
were assessed monthly for visual turf quality and other quality parameters. The first ranking 
of varieties will be presented in 2016, after one year of assessment.  

Upon request from many greenkeepers, SCANGREEN 2015-18 also includes some  
designated seed mixtures and blends which are all composed of control varieties. Firstly, it 
is comparing seed blends of Festuca rubra where the ratio of ssp. commutata to ssp. litoralis 
is 25/75, 50/50 or 75/25. The hypothesis is that the proportion of ssp. commutata should 

Seeding the SCANGREEN trial at Sydsjælland GK on 25 June 2015. Photo: Anne Mette Dahl Jensen. 

be higher in the northern than in the southern test zone, but this will be have to be verified 
over the next three years. Secondly, it is comparing Lolium perenne and Poa trivialis as nurse 
crops to speed up establishment of A. stolonifera. A central question is the persistence of the 
two species and how they will affect the green quality over time. Thirdly, seed mixtures of 
90% F.rubra + 10% A.stolonifera and 90% F.rubra + 10% A.canina are being studied as al-
ternatives to the traditional mixture of 90% F.rubra + 10% A.capillaris at two fertiliser levels 
and two mowing heights. F.rubra + A.stolonifera has been used for many years in Germany, 
but this mixture has no tradition in the Nordic countries.

SCANGREEN trial at Korpa GC, Reykjavik on 24 Sept. 2015.  Establishment was much faster than in 
earlier SCANGREEN trials on Iceland. Photo: Gudni Thorvaldsson. 
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project period:  july 2011 – december 2015

funding (ksek)
   2011        2012 2013 2014 2015 total
sTERF 300     600 600 650 300 2 450
Other sources 153 295 236 178 43 937
TOTal 453 895 836 828 343 3 387

principal investigator / contact person
trygve s. aamlid, Norwegian Institute for Bioeconomy (NIBIO), Department for Urban 
Greening and Environmental Technology, Turfgrass Research Group, Landvik, Reddalsveien 
215, 4886 Grimstad, Norway. Phone: +47 90 52 83 78. E-mail: trygve.aamlid@nibio.no
 
co-applicants 
anne mette dahl jensen,  Forest & Landscape, University of Copenhagen-LIFE, Denmark
per rasmussen, Smørum Golf Centre, Denmark
agnar kvalbein, Norwegian Institute for Bioeconomy (NIBIO), Landvik, Norway
 
project objectives
To develop strategies for management of red fescue greens for optimal playability and 
sustainability. Sub-goals: 
•	 Determine how various irrigation and seasonal fertiliser distribution regimes affect turf 

quality, playability and competition from annual bluegrass on red fescue greens. 
•	  Clarify the impact of increased mowing height and to what extent mowing can be 

replaced by light-weight rolling on a mature golf green with a predominant cover of red 
fescue. 

•	  Determine the impact of well-defined compost (Green Mix) in the rootzone or in 
the topdressing on fescue turf quality, disease incidence and competition from annual 
bluegrass

•	  Actively disseminate results to the Scandinavian golf industry and create meeting places 
for exchange of experiences regarding red fescue management.  

talks at conferences, seminars, meetings etc. in 2015
17 June  Bioforsk/NIBIO Turfgrass Field Day, Landvik, Norway  
 On-going projects 2015. (T.S. Aamlid, NIBIO) 
 Effect of irrigation and seasonal fertilizer distribution on turf quality, playability  
 and competition from Poa annua on pure red fescue greens.(Y. Chen, Northeast  
 Agr. Univ. Harbin, China/NIBIO).    
5-6 Oct. STERF Low-input seminar, Copenhagen. 
 Key factors for success with fine fescue. (D. Colley, Rosslare GC/Irish Links Initiative) 
  Grass species and playing quality. (C. Nolan, Spoft Turf Research Institute, UK) 
 Summing up the transformation from Poa to Fescue. (M. Nilsson, Copenhagen GC)
 Low input management. Playing quality and environmental benefits.  
 (P. Rasmussen, Smørum GC, Denmark)
 Low input turfgrass species: Strong and weak characteristics. (T.S. Aamlid, NIBIO)
 Fescue on your own. (S. Rouen, Golf de Granville, France ) 
 FESCUE GREEN project overview. (T.S. Aamlid, NIBIO)
  Subproject 1: Irrigation and fertilization strategies on red fescue greens.  
  (Y. Chen, Northeast Agr. Univ. Harbin, China/NIBIO) 
  Subproject 2: Turf health and playability at high mowing height and  
  replacement of mowing with light-weight rolling. (A.M.D. Jensen,  
  Copenhagen University-LIFE)
  Subproject 3: Use of compost in the root zone or in the topdressing sand  
  on red fescue greens: Demo trial with topdressing.  (A.M.D. Jensen,  
  Copenhagen University-LIFE)
  Subproject 3: Effects of two different rootzone mixtures and topdressing  
  materials on red fescue performance. (T.S. Aamlid, NIBIO)
   Low input turfgrass research in Minnesota. (B. Horgan, Univ. of Minnesota)  
 Red fescue vs. fescue/bentgrass: Effect of turf quality and annual bluegrass   
 competition on golf greens. (S. Calvache Gil, NIBIO)
 Keeping clay-based fairways free from Poa. (S. Nilsson, Vallda GC, Sweden)
 Plans for a new handbook on red fescue management. (A. Kvalbein, NIBIO)

 

fescue-green: best management of red fescue (Festuca 
rubra) golf greens for high sustainability and playability
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project summary and status as of 1 january 2016
2015 was the last year of this project and results from four years of research in three 
subprojects (SPs) were presented at STERF’s low-input seminar in Copenhagen on 5-6 Oct. 
2015.   
   In SP 1, four irrigation treatments and three seasonal fertiliser distribution treatments 
were compared over two years on a sand-based fescue green under a mobile rainout shelter 
at NIBIO Landvik, Norway. Treatments DEF3 (deficit irrigation to 60% of field capacity 
3x/wk) and FC1 (irrigation to field capacity 1x/wk) saved 72 and 49 % water, respectively, 
relative to FC3 (irrigation to full field capacity 3x/wk).  Red fescue visual turf quality was 
the same in DEF3 and FC1, but FC1 tended to give less height growth and harder greens 
than DEF3. Only treatment DEF1 (deficit irrigation to 60% of field capacity 3x/wk) held 
Poa annua at pace when the green was exposed to heavy wear during the cool summer 2015, 
but this very dry treatment also resulted in discoloration of 40% of the plot area. FC3 plots 
had 5% moss by the end of the trial, but moss was no problem on plots irrigated 1x/wk, 
regardless of quantity. A fertiliser regime with most of the annual input in May and early 
June gave better visual quality, less Poa annua, less moss and deeper roots than a regime with 

most fertiliser from mid Aug. to late Sep. Equal weekly fertiliser inputs from early May to 
late Sept. produced intermediate results.  
   SP 2 investigated playability and turf health of a red fescue/colonial bentgrass green mown 
at 5 or 6 mm, combined with different mowing and rolling frequencies, at Smørum GC, 
Denmark. Light-weight rolling had little effect on surface hardness and high mowing did 
not reduce green speed if the green was rolled 4x/wk, but mowing height had inconsistent 
effects on root depth and disease occurrence. The botanical composition was more 
influenced by season and weather than by mowing height, and high mowing did not favour 
fescue relative to bentgrass. 
   SP 3 investigated benefits of composted garden waste (Green Mix = GM) versus 
Sphagnum peat (SP) in the rootzone or topdressing on fescue greens at Landvik and 
Smørum. Rootzones with GM had faster grow-in, better visual quality, harder surfaces 
and a higher percentage of roots colonised by mycorrhiza than rootzones with SP. Use of 
GM topdressing reduced the N, P and K fertiliser requirement by around 35, 100 and 45 
%, respectively, but resulted in more Poa annua. Leaching of NO3- was negligible in all 
treatments, but leaching of P was high from GM rootzones. 

Visiting scientist Dr. Yajun Chen from the Northeast Agricultural 
University in Harbin, China, presenting the irrigation/fertiliser 
distribution trial at Landvik on NIBIO Turfgrass Field Day, 17 June.  
Photo: Trygve S. Aamlid. 

Measuring playing quality in subproject 2 at Smørum GC.  
Photo: Anne Mette Dahl Jensen. 

Repeated topdressing with sand amended with compost resulted in 
more Poa annua at both Landvik and Smørum.   
Photo: Trygve S. Aamlid.



overseeding of fairWays - a strategy for finer turf With 
less broadleaved Weeds and Poa annua

project period:  april 2011 – december 2016

funding (ksek)
 2011        2012 2013 2014 2016 total
sTERF 178     156 156 111 66 667
Other sources 86 92 92 0 20 290
TOTal 264 248 248 111 86 957

 
principal investigator / contact person
anne mette dahl jensen, Forest & Landscape, University of Copenhagen-LIFE, 
Rolighedsvej 23, 1958 DK-Frederiksberg C. Denmark,  Phone + 45 35331706  
(+45 23453826 mobile).  E-Mail: amdj@life.ku.dk  

co-applicants
trygve s. aamlid, Norwegian Institute for Bioeconomy (NIBIO), Norway 
 
project objectives
•	 To evaluate the impact of time, turfgrass mixture and fertilisation practices when overseeding 

fairways on Nordic golf courses and at an experimental site
•	 To conduct a cost calculation of different overseeding programmes 

talks at conferences, seminars, meetings etc. in 2015
14-18 nov: Fairway session at the Danish Greenkeeper Education Week. The main focus 
was on overseeding and results from this project.
feb: Data discussed at a IPMJ greenkeepers’ course, Denmark 

project summary and status as of 1 january 2016
Research concerning management of golf courses has so far concentrated on golf greens 
rather than fairways. Legislation regarding pesticide reduction in the Nordic countries will 
cause serious problems with annual bluegrass (Poa annua) and broadleaved weeds in years 
to come. Establishing a strong competitive turfgrass sward might be one solution to avoid 
massive invasion of weeds. This can be accomplished with an appropriate overseeding 
strategy adapted to the Nordic countries. Therefore, more information regarding the optimal 
overseeding strategy in the Nordic countries is crucial in order to create a strong fairway with 
a minimum of annual bluegrass and broadleaved weeds. 

The aim of the project was to test a variety of parameters that might influence the outcome 
of an overseeding procedure. This includes overseeding date (spring or autumn), fertilisation 
when overseeding and turfgrass species; perennial ryegrass (Lolium perenne), red fescue 
(Festuca rubra) and Kentucky bluegrass (Poa pratensis) sown as single species. 

The experiment was performed on an experimental fairway at Landvik (NIBIO, Norway) 
and on three golf courses in Denmark (Korsør, Skovbo and Hornbæk) in the period 2011-
2013 and with recording in 2014. Recording was on grass species composition and on 
weed occurrence, and in the Norwegian trial visual appearance was scored. In addition, the 
economic costs of the overseeding procedure were estimated for a standard golf course (18-
hole course). 

The main findings were that perennial ryegrass established both on the three Danish 
golf courses where no watering and topdressing were applied after overseeding and on 
the Norwegian experimental fairway where water and topdressing were applied after 
overseeding. There is no perfect time for overseeding. It can be performed in spring or 
autumn. However there was a tendency with the Norwegian experimental fairway for 
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autumn overseeding to be more successful, especially with the fertiliser but also on all times 
and with and without fertiliser when perennial ryegrass was introduced.  

In the Norwegian experimental fairway, red fescue was also successfully introduced. On 
the three golf course fairways in Denmark this could not be demonstrated. For Kentucky 
bluegrass there was no indication of establishment after three years of overseeding.
These findings may be partly due to the highly variable soil conditions that exist on golf 
fairways. The area at the research station in Norway is much more homogeneous. Another 
explanation is the use of topdressing and irrigation after overseeding in the Norwegian trial. 

Overseeding for a 3-year period was not a successful strategy for control of broadleaved 
weeds and Poa annua. The amount of weeds was not reduced by the overseeding procedure 
after the 3-year period.
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Perennial ryegrass established at Korsör GC. Photos: Anne Mette Dahl Jensen

Recorded appearance, density etc. in the Norwegian trial did not demonstrate a significant 
effect of any of the treatments. A small increase in appearance and density was seen 
shortly after the spring overseeding in the perennial ryegrass plots, but the effect was not 
pronounced over the growing season.

The economics of overseeding were calculated because this is an issue. Today, the costs of 
overseeding are significant for most golf courses, especially if topdressing is included in 
order to increase the success. The question is whether it is necessary to overseed the whole 
golf course. A solution if money is limited could be to overseed selected areas where the turf 
is poor and open.
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project period:  april 2011- may 2016 

funding (ksek)
                                         2011         2012 2013 2014   2016 total
sTERF                                   30              0 0 0 40 70
Other sources                     58             44 44 44 0 190
TOTal                                    88             44 44 44  40 260

principal investigator/contact person 
anne mette dahl jensen,	Forest & Landscape, University of Copenhagen-LIFE,  
Rolighedsvej 23, 1958 DK-Frederiksberg C. Denmark
Phone + 45 35331706 (+45 23453826 mobile). E-Mail: amdj@life.ku.dk

 
co-applicants
thomas friis pihlkjær, St. Knuds Golf Club
ole vestergård, Director, Grøn service ApS 
ole sams falkenberg, Produktchef – plænegræs, DSV frø 
 
project objectives
The purpose of the project is to test, over a four-year period, a new maintenance plan 
that involves fertiliser placement, more and deeper grass cuttings (turf slicing) and depth 
overseeding of fairways. 
 
talks at conferences, seminars, meetings etc. in 2015
28 february: IPM course for greenkeepers, Denmark
25 april: Presentation about grass and pesticide-free maintenance for garden and park 
grounds staff at Skovskolen, University of Copenhagen

project summary and status as of 1 january 2016:
The hypothesis is that the grass in the treated fairways will become denser and that the weed 
population will be significantly reduced with the new maintenance plan. A denser grass 
population can lead to reduced use of herbicides. Results from the project can probably also 
be used in relation to reducing the consumption of fertiliser when the fertiliser is placed in the 
growing layer near the grass roots.

At the beginning of the project in 2011, two golf courses participated, St. Knuds and Odense 
golf course, but after a year Odense golf club decided not to participate due to staff reductions. 
A football pitch in Nyborg was then enrolled in the project, but was forced to stop the project 
due to construction work on the course (artificial turf ). Thus, when the project ended only 
results from St. Knuds golf course were available.

Due to weather problems some treatments could not be carried out at St. Knuds golf course 
in some years (2011-2013) and Green Service by Ole Vestergaard continued the treatment 
for another season (2014). Weed recording was therefore carried out in spring/early summer 
2015, not in a digital manner but by direct weed counts on the fairways. 

A visual examination of the experiment at St. Knuds golf course in 2015 indicated that 
placement of fertiliser and fertiliser placement + overseeding in some of years created a 
denser grass sward. This is in line with the hypothesis. The denser sward was created because 
the existing grass was growing better, but also because new grass plants were introduced in 
the overseeding plots. Stripes of new grass (perennial ryegrass) could be seen in plots with 
overseeding.  

The weed counts in spring/early autumn 2015 did not demonstrate a clear effect of the 
different treatments in relation to weed occurrence, however. The highest amount of weeds 
appeared to be concentrated to particular parts of the experimental area, namely the area with 
most divots (landing area for tee shots).  

Weed control on fairWays
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St. Knuds GC. Photo: Anne Mette Dahl Jensen



dandelion management at värpinge golf course

project period:  april 2014 - june 2016

funding (ksek)
   2014 2015 2016           total
sTERF   75 50 14 139
Other sources    21 0 6 27
TOTal   96 50 20 166
 

principal investigator / contact person
håkan rasmusson, Värpinge golf course, Rinnebäcks gård, 227 63 Lund, Sweden
Phone: +46 705 189130, E-mail: hakan@varpingegolfbana.se

co-applicants 
anne mette dahl jensen, University of Copenhagen 
roland andersson, Toro, Sweden 
peter edman, Swedish Golf Federation
 
project objectives
•	 To obtain knowledge regarding the dandelion frequency and dandelion morphology/ 

appearance over the growing season and to determine whether it is affected by the  
vertical cutting regime.  

•	 To obtain some indications on how dandelions appear over the entire growing season 
under a frequent mowing/grazing regime.

•	 To evaluate the effect of superficial verticutting on playing quality.

project summary and status as of 1 january 2016
At Värpinge golf course there are problems with dandelions (Taraxacum sp.) that affect the 
playing quality. Since 2010, special vertical cutting equipment has been tested (vertical 

cutting unit for a Toro 5610, modified; so that blades are mounted at 2.5 cm spacing). 
The expectation is that this specially designed equipment can control the dandelions and 
change the appearance of the weed. Superficial vertical cutting is performed approx. 1 cm 
above ground. This procedure is expected to manage the dandelion and disrupt the leaves. 
The theory is that the mechanical treatment does not remove the dandelion but after 
verticutting the plants are reduced due to the cutting of leaves. An alteration in size with 
smaller individuals might have a positive effect on the playing quality for a period. This was 
tested by analysing pictures taken at Värpinge golf course on the same spots over a five-year 
period (2010-2014) with 0, 1 or 2 verticuttings on each treatment day.  Pictures from 2010, 
2011 and 2013 taken before the verticutting was performed were analysed in order to get 
an impression of the dandelion occurrence threshold set by the course owner in relation to 
playing quality. The analysis demonstrated that the threshold is not fixed, but changes over 
the year. These data will be used in a discussion on how to work with thresholds in relation 
to IPM in the final report.

An analysis of data demonstrated that there are no general effects of superficial verticutting 
(cutting leaves) on dandelion occurrence in the long run. There is huge variation from 
season to season, within each season and between the two fairways. However, the primary 
intention with this method is to manage playing quality by reducing the leaf area.

Effects regarding weed management and the immediate effect of verticutting on dandelions 
and playing quality are now being analysed using pictures.

In addition, this investigation provided some data about dandelion population dynamics 
in turf. It showed that many plant individuals are perennial – they occur on the same spot 
year after year. The individual perennial plants are largest in spring and the plants that have 
survived from the previous year produce flowers in spring. Some flowers are also produced 
during summer and autumn, but with much lower frequency. New plants seem to establish 
themselves over the summer and in early autumn.
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Photo: Anne Mette Dahl Jensen
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project period:  october 2014 - september 2017

funding (ksek)
 2014 2015 2016   total
sTERF 437 237 75   749
Other sources  0 0 281   281
TOTal 437 237 356   1 030

 
principal investigator / contact person
jerry knox, Cranfield Water Science Institute, Department of Environmental Science and 
Technology, Cranfield University, Bedford MK43 0AL, UK
Phone: +44 (0) 1234 758365  Email: j.knox@cranfield.ac.uk

co-applicants 
trygve s. aamlid, NIBIO, Norway
 
project objectives
•	  The overall aim is to assess and quantify the links between irrigation uniformity, turf 

growth and quality using two case study golf courses in Norway (Oslo GC) and Den-
mark (Furesø GC)

•	 To review current irrigation practices, scheduling methods, equipment and system layouts 
involving fieldwork and audits of irrigation system performance and operation (unifor-
mity)

•	 To calibrate existing hydraulic and ballistic models to simulate irrigation performance 
(uniformity, adequacy, efficiency) on each course under contrasting weather and turf 
management scenarios

•	  To conduct structured interviews with greenkeepers, irrigation engineers and the golf 
industry to assess turf irrigation management practices and how these relate to system 
design

•	  To develp best management practice guidelines for the golf industry to improve water and 
energy efficiency.

 
talks at conferences, seminars, meetings etc. in 2015
17 june: Technical presentation outlining the proposed research at Bioforsk/NIBIO Turf 
Field day, Landvik, Norway (J Knox)
7-8 oct: Technical presentation outlining proposed research delivered at ETS Sustainability 
and Grass Field day, Helsingør, Denmark (J Knox)

project summary and status as of 1 january 2016 
This 3-year PhD research project aims to quantify the impacts of irrigation non-uniformity 
on turf growth and nutrient leaching risk, by combining experimental data and fieldwork 
from two golf courses with extensive biophysical (turf crop) and ballistics (irrigation) 
modelling. 

Work in 2015 focused on conducting a systematic review (SR) of the scientific and 
industry literature on the “Impacts of irrigation management on turf agronomy and the 

engineering better irrigation in turf:  quantifying impacts 
of application uniformity on turf quality in golf
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environment”. This involved synthesising extensive evidence on the effects of turf irrigation 
management on turf quality, turf growth, turf root development and its consequent impacts 
on nutrient and pesticide leaching risk. 

The outputs from this review are being presented at the ETS Conference in 2016 and 
submitted for publication in a special issue of the Crop Science journal. The findings will 
also be shared with Nordic greenkeeping staff via a STERF website article and technical 
presentation at a STERF irrigation workshop to be held in late summer 2016. 

Research by Cranfield (UK) and Nibio (Norway) researchers is investigating the environmental and agronomic impacts of irrigation heterogeneity on turf growth and quality. The research involves working with 
greenkeeping staff at Oslo Golf Club and Furesø Golf Club. Photo: Jerry Knox.

Other activities included planning fieldwork for 2016 including design of a ‘test rig’ which 
will be used to evaluate the performance of selected golf irrigation sprinklers, working 
under no-wind and windy conditions and under varying operating pressure conditions. 
This experimental irrigation fieldwork will take place at Cranfield (UK) between March-
June 2016, followed up by extensive irrigation evaluation fieldwork at two golf courses in 
Denmark and Norway during summer 2016.
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project period:  april 2015  - july 2016

funding (ksek)
 2014 2015    total
sTERF 0 0    0
Other sources  258 165    423
TOTal 258 165    423
 
 
 
 

principal investigator / contact person
trygve s. aamlid, Norwegian Institute for Bioeconomy (NIBIO), Department for Urban 
Greening and Environmental Technology, Turfgrass Research Group, Landvik, Reddalsveien 
215, 4886 Grimstad, Norway. Phone: +47 90 52 83 78. E-mail: trygve.aamlid@nibio.no
 
co-applicants 
agnar kvalbein, NIBIO Turfgrass Research Group, Norway
trond pettersen, NIBIO Turfgrass Research Group, Norway
 
project objectives
To determine the effect of the soil surfactant Qualibra on soil water content, turf quality and 
thatch accumulation on a creeping bentgrass green varying in water availability

talks at conferences, seminars, meetings etc. in 2015
17 june: Bioforsk/NIBIO Turfgrass Field Day, Landvik, Norway  (T.S. Aamlid, NIBIO) 
 

project summary and status as of 1 january 2016 
This project is being carried out under the industrial partnership agreement between 
STERF and Syngenta and includes a field trial on a USGA-spec. green seeded with creeping 
bentgrass at NIBIO Landvik, SE Norway. The trial was laid out in May 2014 according to 
a split-plot design with irrigation on main plots and no surfactant vs. Qualibra on subplots. 
In 2014, the irrigation treatments were ‘FC 1’ (=irrigation to field capacity (FC) once a 
week) , and ‘EX 2’ (=excess irrigation twice per week with 50% more water than needed to 
replenish FC). The surfactant was applied at monthly intervals from May to September at 
a rate of 20 L ha-1 in an application volume of 800 L ha-1. Main findings were that Quali-
bra caused a significant reduction in potential hydrophobicity at 5, 15, 30 and 50 mm soil 
depth, as indicated by the water droplet penetration test, and that it reduced the soil water 
content in the 0-6 cm topsoil layer on plots with ‘EX 2’ irrigation. Presumably due to better 
oxygen availability and thus enhanced microbial activity,  there was also a tendency for Qua-
libra to decrease the thickness of the thatch/mat layer by the end of the first experimental 
year. 
   In 2015,  the irrigation treatment ‘FC 1’ was replaced by ‘DEF 1’ (deficit irrigation to 
60% of FC once a week) in order to study the effect of Qualibra not only under very wet, 
but also under very dry conditions. This resulted in many significant interactions between 
irrigation and Qualibra. 
   First and foremost, the surfactant improved the visual turf quality and colour in the 
‘DEF  1’ treatment and this improvement was associated with a significant reduction in the 
horizontal variability in SWC. At deficit irrigation there was also a tendency for Qualibra to 
increase the SWC at 20-30 cm depth. 
   With ‘EX 2’ irrigation, the results from 2014 were confirmed, in that Qualibra caused a 
significant reduction in the 0-2 cm thatch/mat layer throughout the growing season in 2015 
and a 24% decrease in the organic matter content of the thatch/mat layer by the end of the 
trial period. 

evaluation of the soil surfactant qualibra  
on sand-based putting greens

The project is funded by syngenta and carried out according to the Contract service Evaluation 
agreement between sTERF and syngenta.
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copenhagen golf club

Thatch/mat layer on plots with excess irrigation, Landvik, 15 Oct. 2015. Plot 
401 was treated with Qualibra, plot 402 was not.  Photo: Trygve S. Aamlid.

Plot irrigation after topdressing, Landvik 21 Aug. 2015. 
Photo: Trygve S. Aamlid.

Visiting scientist Dr. Yajun Chen from China helped 
with testing of soil water repellency in the Qualibra 
trial at Landvik. Photo: Trygve S. Aamlid.
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project period: june 2015 - january 2016

funding (ksek)
 2015 2016    total
sTERF 0 0    0
Other sources  130 108    238
TOTal 130 108    238
 
 
 

 
principal investigator / contact person
agnar kvalbein, Norwegian Institute for Bioeconomy Research (NIBIO), Section for Urban 
Greening and Environmental Technology. Landvik, Reddalsveien 215, 4886 Grimstad
E-mail: agnar.kvalbein@nibio.no    Telephone: +47 40402089

co-applicants 
trygve s. aamlid, NIBIO Bioforsk Turfgrass Research Group
 
project objectives
To determine the effects of Aquatrols treatments on golf green turf under stress.

 

project summary and status as of 1 january 2016 
Five experimental biostimulant formulations were applied biweekly to a USGA green that 
was seeded with a blend of creeping bentgrass varieties. The treatments lasted from 3 June 
to 6 October and the experimental design was a completely randomised block with four 
replicates.  

The green was fertilised biweekly with  a complete balanced fertiliser. The seasonal N rate 
was 10 g m-2, which is about 60% of the normal rate for Scandinavian creeping bentgrass 
greens. 

Observations made throughout the season were visual assessments of turfgrass overall im-
pression colour and density. Chlorophyll index, soil moisture content and root development 
were also measured.  The final observations will be made after snowmelt/soil thaw in spring 
2016. The results will be presented in a confidential report to Aquatrols in June 2016.

evaluation of aquatrols experimental biostimulant  
formulations on fine turfgrass subjected to Wear,  
drought (nutrient) and Winter stress

The project is funded by aquatrols and carried out according to the Contract agreement between sTERF 
and aquatrols.
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Aquatrols evaluated experimental products at this creeping bent green at  NIBIO Landvik. Photo: Agnar Kvalbein.



project period:  march 2014 - december 2017

funding (ksek)
 2014 2015 2016 2017  total
sTERF 510 510 510 510  2 400
Other sources 1) 779 784 861 866  2 930
TOTal 1 289 1 294 1 371 1 376  5 330

 
principal investigator / contact person
agnar kvalbein, Norwegian Institute for Bioeconomy Research (NIBIO), Section for Urban 
Greening and Environmental Technology. Landvik, Reddalsveien 215, 4886 Grimstad
E-mail: agnar.kvalbein@nibio.no    Telephone: +47 40402089

co-applicants 
Wendy Waalen, NIBIO Turfgrass Research Group
trygve s aamlid, NIBIO Turfgrass Research Group 
tatsiana espevig, NIBIO Turfgrass Research Group

project objectives
•	 To measure the effect of autumn applications of nitrogen and sulphur on winter survival 

and leakage of nitrogen from two major turfgrass species on Scandinavian golf greens.  

•	 To define effects of autumn applications of nitrogen (N) and sulphur (S) on resistance 
of creeping bentgrass and annual meadowgrass to M. nivale, and on their tolerance to   
freezing temperatures and suffocation

•	 To determine the impact of nitrogen fertilisation on the content of specific carbohydra-
tes in the grass crown and to determine the relationship between carbohydrate content 
and resistance to winter stresses.

•	 To disseminate, confirm and illustrate the most significant findings

talks at conferences, seminars, meetings etc. in 2015
17 june: Autumn application.  (A. Kvalbein, W. Waalen, T. Espevig. T. Pettersen & T.S. 
Aamlid) Bioforsk Turfgrass Field Day, Landvik, Norway
22 sept.: Optimal gjødsling med nitrogen og svovel om høsten for å oppnå bedre 
vinteroverlevelse hos flerårig gress – med vekt på gress til grøntanlegg. (W. Waalen, A. 
Kvalbein, T. Espevig & T.S. Aamlid) Seminarieprogram, Elmia, Jönköping
13 nov.: Hva kan vi gjøre for å unngå vinterskader på golfbaner? (W. Waalen, A. Kvalbein, 
T. Espevig & T.S. Aamlid) NGF/STERF anleggsseminar, Oslo
 
project summary and status as of 1 january 2016 
In 2014 and 2015 three USGA greens were established with creeping bent (Agrostis stolonifera) 
and annual meadow grass (Poa annua). One of the experiments was set up on the lysimeter 
facility at NIBIO Landvik. The other green was at NIBO Apelsvoll. During the acclimation 
period, half the green was shaded to about 70% of full sunlight. 

optimal application of nitrogen and sulphur in autumn  
for better Winter survival of perennial grasses  
– With emphasis on turf
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From the end of August until the end of November the greens were fertilised weekly with 
liquid, complete balanced fertilisers. Only the nitrogen and sulphate content varied between 
the treatments. The application rate declined weekly. The total N rates in the experimental 
period were 0/2.8/5.6/8.5 g m-2. The 5.6 g m-1 rate was also applied with either an excessive 
rate of sulphate (N:S = 1:1.6) or no sulphate. 

Grass plants from the experimental greens were sampled in November/December and at the 
end of February and tested in the laboratory for freezing tolerance, resistance to pink snow 
mould and suffocation. 
 
 
 
 

ONgOINg pROjECTs   sTERF   31

Trond Pettersen collects samples from the green. They will be tested in the laboratory for freezing 
tolerance and resistance to anoxia and pink snow mold. Photo: Agnar Kvalbein.

Some preliminary results from the first experimental year: 

•	 There was no effect of high or low sulphate applications
•	 Low rates of N delayed spring growth, but improved the freezing tolerance for creeping 

bent grass. The medium N rate (5.6 g m-2) gave best spring colour and growth for 
creeping bent grass. 

•	 Shade during acclimation reduced the winter stress resistance considerably for both grass 
species, and for annual meadow grass shade had such a dominating effect that no effects 
of the fertiliser treatments were found. 

•	 During the extraordinarily wet autumn of 2014, the drainage water had a low content of 
nitrate, which was at a level acceptable for drinking water. However, the total losses of N 
were considerable. For the moderate and high N rates, 30% and 50%, respectively, of the 
applied N was lost through drainage water. 

Michrodochium nivale on green grass under laboratory conditons. Photo: Agnar Kvalbein. 
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project period:  july 2014 - july 2017

funding (ksek)
 2014 2015 2016 2017  total
sTERF 75 222 174 108  579
Other sources  401 60 60 20  180
TOTal 115 282 234 128  759

 
principal investigator / contact person
Wendy Waalen, NIBIO - Norwegian Institute of Bioeconomy Research, Apelsvoll, Nylinna 
226, Kapp, NO-2849. Phone:+47 45286790. E-mail: wendy.waalen@nibio.no 

co-applicants 
trygve s. aamlid, Bioforsk Landvik, Norway
agnar kvalbein, Bioforsk Landvik, Norway
carl-johan lönnberg, Swedish Golf Federation, Sweden
 
project objective 
To provide new knowledge that can help the greenkeepers to achieve faster reestablishment 
of turf after winter kill. More specifically, to:
•	 Give species-specific guidelines for re-seeding after winter kill caused by anoxia
•	 Investigate how sowing techniques and use of spring covers influence the rate of success
•	 Provide golf clubs with information that is useful when deciding the optimal time for  

reseeding
•	 Disseminate research-based recommendations to the golf industry

talks at conferences, seminars, meetings etc. in 2015 
17 june: Reseeding following ice-encasement. (Waalen, W.) International Turf Grass Field 
Day, Landvik.
22 sep: Etablering av nytt plantedekke etter vinterskader. (Waalen, W. & Lönnberg, C. J.) 
Seminarieprogram, Elmia, Jönköping. 
14 nov: Resåing etter vinterskade: Foreløpige resultater fra et STERF prosjekt. (Waalen, W. 
& Lönnberg, C. J.) NGA Anleggsseminar, Gardermoen. 
 
project summary and status as of 1 january 2016 
This project is examining some important factors that influence the success rate for re-
establishing golf greens following winter kill. The aim is to address the demand identified 
through the comprehensive survey of the Nordic golf industry in spring 2013. Recovery 
from winter damage was rated as the most important issue for research projects. 

Work package 1 examines how phytotoxic metabolites that are produced during long-
lasting ice cover affect the establishment of different green grass species used on golf greens. 
One field experiment was run at the NIBIO research facility at Apelsvoll in southern 
Norway in 2015. Soil water extracts taken following ice encasement did not negatively 
affect germination or root growth of the various grass species tested compared with soil 
water extracts taken from an area that had been killed with glyphosate. However, there were 
significant effects of species and the two germination temperatures (day/night) 25/15 and 
15/5 °C. Annual bluegrass germinated faster than the other species, notably at the lower 
temperature.  The slowest species to germinate was red fescue. In a second experiment the 
root growth of annual bluegrass was also shown to be significantly faster than that of the 
other species, and these results have implications for competition between seedlings on a 
golf green. A third experiment investigated whether aeration following ice encasement or 

successful reestablishment of golf greens  
folloWing Winter damages
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postponed seeding could improve plant establishment. Neither ice encasement nor the 
aeration treatments had any impact on seedling establishment. Delayed seeding, on the 
other hand, improved seedling germination, most likely due to warmer temperatures and 
improved nutrient availability. The experiments will be repeated in 2016.

In work package 2, two demonstration trials were conducted in 2015 on winter-damaged 
greens at Fagersta and Surahammar GC, both located inland in Central Sweden. Among the 
four different sowing machines tested, there was a tendency for better results with Turfco, 
which places seeds in slits at a depth of 3-7 mm.  This was the case both when reseeding 
rough bluegrass at Fagersta and when reseeding creeping bentgrass at Surahammar. 

Regardless of species, this shows the importance of seed-soil contact and that the sowing 
depth should not be less than 5 mm. At both golf courses, re-establishment in spring 
2015 was slow due to lower than normal temperatures in May and June. For this reason, 
differences between sowing machines were also marginal. Two new trials will be conducted 
in spring 2016.  

Equipment used to re-sow the demonstration trials in 2015. Photo: Carl-Johan Lönnberg.Removing core samples from the plot that had been ice-
encased during the winter of 2014/15. Photo: W. Waalen.

Core samples taken from ice-encased and non ice-encased plots, 
prior to centrifuging to remove soil water. Photo: Wendy Waalen.
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selection and management of bentgrass cultivars 
(agrostis sp.) for genetic and induced resistance to 
microdochium patch and pink snoW mould caused by 
MicrodochiuM nivale

project period:  june 2014 - december 2017

funding (ksek)
  2014 2015 2016           2017 total
sTERF  323 492 441 4081 1 663
Other sources   110 183 183 110 586
TOTal  433 675 623 518 2 249
 
1Reserved, not granted [total funding from Canadian sources:  $148,000/yr for three years 
from january 2015 to December 2017)

principal investigator / contact person
trygve s. aamlid, Norwegian Institute for Bioeconomy (NIBIO), Department for Urban 
Greening and Environmental Technology, Turfgrass Research Group, Landvik, Reddalsveien 
215, 4886 Grimstad, Norway. Phone: +47 90 52 83 78. E-mail: trygve.aamlid@nibio.no

co-applicants 
tatsiana espevig, Wendy Waalen and agnar kvalbein, NIBIO
boel sandström, Swedish Golf Federation
tom hsiang, University of Guelph
annick bertrand, Agriculture and Agri-Food Canada
 
project objectives
overall objective: To reduce the dependence on fungicides for the control of diseases caused 
by Microdochium nivale on golf courses in Scandinavia and Canada. Subgoals:

•	 Laboratory screening of top-selling cultivars of Agrostis sp. for resistance to M. nivale, 
with and without cold hardening and with and without the application of Civitas One 
mineral oil, and identification of genotypes that are either resistant or show increased 
responsiveness to the defence activator. 

•	 Validation of level of resistance and responsiveness to Civitas One in the most promising 
cultivars (from subgoal 1) in field trials in contrasting climates in Canada and at NIBIO 
Landvik and Apelsvoll, Norway.  

•	 Determination of the effect of Civitas One on microdochium patch occurring during 
the growing season or under snow cover in registration trials on golf courses in the 
Nordic countries. 

talks at conferences, seminars, meetings etc. in 2015 
The project was presented at the following events: 
17 june: Bioforsk / NIBIO Turfgrass Field Day, Landvik, Norway.  
22 sep: STERF’s seminar, Elmia Park & Golf, Jönköping, Sweden. 
30 oct: German Greenkeepers’ Association Meeting, Dresden.
13 nov: Norwegian Golf Federation Seminar, Gardermoen, Norway.  

project summary and status as of 1 january 2016
Microdochium patch caused by Microdochium nivale is the most serious disease on golf 
courses in the Nordic countries and other cool temperate areas with long periods of cool 
and wet weather and/or snow cover. In the absence of fungicides, the most efficient ap-
proach to control this disease is to use resistant plant material. Genetic resistance to M. 
nivale can be present irrespective of environmental conditions, or it may require induction 
by cold hardening or by defence activators. Canadian results suggest that Civitas One, 
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a mixture of food-grade isoparaffins and emulsifiers produced by Petro Canada, induces 
expression of genes causing resistance to M. nivale in creeping bentgrass.
 
The project has three subprojects (SPs) corresponding to the three subgoals mentioned abo-
ve. In SP 1, two screening experiments with 21 varieties of A. stolonifera, 10 varieties of A. 
capillaris and five varieties of A. canina were conducted in growth chambers in 2015. Bent-
grass seedlings were grown in glass vials, inoculated with M. nivale and percentage bleaching 
and development of mycelium were recorded after 10-20 days. Preliminary results show a 
significant main effect of Civitas One in reducing infection levels in all bentgrass species. In 
creeping bentgrass there was also a significant variety x Civitas One interaction as ‘Focus’, 
‘007’, ‘Penn A4’, ‘Penncross, ‘Tiger Shark’  and especially ‘MacKenzie’ showed a stronger 
reduction in disease due to Civitas One than other varieties. In 2016, these findings will be 
tested in a new screening experiment  in SP 1 and in variety trials started in August 2015 on 
putting greens at NIBIO Landvik and Apelvoll, Norway (= SP 2).  

SP 3 is funded entirely by Petro Canada and includes registration trials with Civitas One,  
applied at various rates and in comparison and combination with fungicides and potas-
sium phosphite, on golf courses in the Nordic countries. The first trials were carried out at 
Sydsjælland GC, Denmark, and Österåker GC, Sweden, from August 2014 to May 2015, 
and new trials were started at Lepaa GC, Finland and Sydsjælland GC in August 2015. 
The preliminary results from all trials are very promising: Civitas One seems to be equally 
effective to fungicide control treatments and far better that potassium phosphite for control 
of M. nivale.   

This research is being carried out in collaboration with Dr. Tom Hsiang, Guelph University,  
and Dr. Annick Bertrand, Agriculture Canada, who have a parallel project funded by the 
Canadian Turfgrass Research Foundation. 

Glass vials with different bentgrass varieties ready in screening trial at Landvik, March 2015.  
Photo: Anne A. Steensohn. 

Registration trial at Lepaa GC, Finland, shortly after application of Civitas One on 
24 Sep. 2015. Photo: Oiva Niemeläinen



36   sTERF   ONgOINg pROjECTs

project period:  april 2014 - january 2016

funding (ksek)
  2014 2015 2016  total
sTERF  165 186 0  351
Other sources1)  305 135 0  440
TOTal  470 321 0  791

 
principal investigator / contact person
tatsiana espevig, The Norwegian Institute for Agricultural and Environmental Research, 
Bioforsk Turfgrass Research Group, Landvik,  N-4886 Grimstad, Norway.  
Phone: +47 406 23 778. E-mail: tanja.espevig@bioforsk.no 
 
co-applicants 
agnar kvalbein and trygve s. aamlid, Bioforsk Øst Landvik (Norway)
may bente bruberg,  Bioforsk Plant Health and Plant Protection (Norway)
Åslög dahl and mariana usoltseva, Botanisk Analysgrupp / Gothenburg University (Sweden)
karin normann,  Asbjørn Nyholt ApS (Denmark)
jo anne crouch, Systematic Mycology & Microbiology Lab, US Dept. of Agriculture (USA)
sandra Wright and anita ejderdun, Dept. of Electronics, Mathematics and Natural Sciences
University of Gävle (Sweden)

project objectives
•	 To identify and monitor dollar spot on 2-3 golf courses in Norway, Denmark and 

Sweden and provide scientific documentation in the form of a BSc dissertation on 

dollar spot distribution on Scandinavian golf courses with respect to geography, climate 
conditions, type of turf, turfgrass species, maintenance practices etc.  

•	 To compare Scandinavian and American Sclerotinia homoeocarpa isolates.
•	 Based on results from this project, the IPM principles, BSc dissertation and literature 

studies, to develop a STERF fact sheet on dollar spot risk assessment.

talks at conferences, seminars, meetings etc. in 2014
16 january: Turfgrass diseases. Lecture at Gresskurs 2014, Belek, Turkey   
10 september: Turfgrass diseases. Syngenta Workshop. Huvudstadens GK Lindö, Sweden 
18 september: Turfgrass diseases: Field and laboratory diagnoses. Visit from Sandmose skolen, 
Denmark. 
 
project summary and status as of 1 january 2015 
Dollar spot caused by Sclerotinia homoeocarpa fungus is a common disease on amenity turf 
in Australasia, North and Central America and continental Europe. During recent years, 
the disease has been indicated on many golf courses in Scandinavia and it was officially 
documented in Norway in summer 2013 (Espevig, Brurberg & Kvalbein. 2015. Plant 
Disease). Thus, there is need for risk assessment of dollar spot. 

From July to October 2014, samples of turf with ‘dollar spot symptoms’ were collected 
in Sweden (16 samples from 13 golf courses), Denmark (11 samples from 7 golf courses) 
and Norway (2 samples from 2 golf courses), and sent to the Bioforsk Turfgrass Diagnostic 
Laboratory at Landvik for analysis. A fungus similar to S. homoeocarpa was isolated 
from 7, 4 and 1 Swedish, Danish and Norwegian golf courses, respectively (Figures 1, 
2). Molecular analysis by Bioforsk Plant Health and Plant Protection showed that the S. 

identification and risk assessment of dollar spot  
on scandinavian golf courses
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homoeocarpa isolates from Scandinavian golf courses were divisible into two genetic groups 
(with 97.6% similarity between the two groups). Group 1 consisted of all Danish and most 
Swedish isolates, while group 2 comprised the Norwegian isolate and two Swedish isolates 
(Figure 2). The consensus internal transcribed region (ITS) of the ribosomal DNA of the 
first group was identical to ITS sequences previously reported from e.g. USA (GenBank), 
while the second group clearly constituted a distinct variant or maybe even a new species of 
Sclerotinia. In late December 2014, four isolates from cool-season grasses and two isolates 
from warm-season grasses were obtained from the Systematic Mycology & Microbiology 
Laboratory, US Department of Agriculture. These isolates represent a wide range of diversity 
for S. homoeocarpa. In 2015, the S. homoeocarpa isolates from USA will be sequenced and 
compared with those from Scandinavia.  

In June 2014, a third-year BSc student (Anita Ejderdun) at the University of Gävle began 
her degree project on dollar spot disease. Among the objectives of her study are to define 
cardinal pathogenicity conditions of Scandinavian isolates of S. homoeocarpa. She obtained 
four isolates of S. homoeocarpa from Bioforsk Turfgrass Diagnostic Laboratory (one from 
Sweden, two from Denmark and one from Norway) and tested their pathogenicity at 6, 
15 and 24 °C. The experiment has been run twice with creeping bentgrass plants collected 
from golf greens at Söderby golf club, Uppsala, and Gävle golf club, Gävle. In spring 2015, 
Anita will complete the data analyses and write her dissertation.

Photos of dollar spot on a green with annual bluegrass and creeping bentgrass. Photos: Karin Normann. 
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project period:  august  2010 - not decided

funding (ksek)
 2013 2014 2015 2016  total
sTERF 0 0 0 0  0
Other sources 609 328 776 455  2168
TOTal 609 328 776 455   2168

 
 
 
principal investigator / contact person
trygve s. aamlid, Norwegian Institute for Bioeconomy (NIBIO), Department for Urban 
Greening and Environmental Technology, Turfgrass Research Group, Landvik, Reddalsveien 
215, 4886 Grimstad, Norway. Phone: +47 90 52 83 78. E-mail: trygve.aamlid@nibio.no
 
co-applicants
sara calvache gil, NIBIO, Norway 
david Wikmark, HS-konsult, Västerås, Sweden 
magnus ljungman, Österåker GC, Stockholm, Sweden
oiva niemelainen, LUKE, Finland
pentti ruuttunen, LUKE, Finland
Wendy Waalen, NIBIO, Norway 
jan tangsveen,  NIBIO, Norway 
trond pettersen,  NIBIO, Norway 

 
project objectives
To test the efficacy and safety of new fungicides from Syngenta for control of turfgrass  
winter diseases on Nordic golf courses

talks at conferences, seminars, meetings etc. in 2015
17 june: Evaluation of fungicides for golf course turf,  2014-2015. Bioforsk International 
Turfgrass Field Day, Landvik, (S. Calvache Gil & T.S. Aamlid)
13 nov.: Medallion - et nytt soppmiddel for bekjemping av microdochium-flekk/rosa 
snømugg på golfbaner. Norges Golfforbunds Anleggsseminar, Gardermoen (S. Calvache Gil 
& T.S. Aamlid)

project summary and status as of 1 january 2016 
This project includes fungicide trials under the industrial partnership agreement between 
STERF and Syngenta. Information about new fungicides that have not yet reached the 
market is proprietary to Syngenta, but information about the optimal use and comparisons 
of products that are or have been on the market is published and presented by STERF 
researchers.  
   From October 2014 to May 2015 three new green trials and four new fairway trials were 
carried out according to two different protocols at NIBIO Apelsvoll and Arendal GC in 
Norway, Loimijoki GC in Finland and Österåker GC in Sweden. Major conclusions for 
Syngenta’s fungicides Banner Maxx (propiconazole; registered in Sweden) and Medallion 
(fludixonil; registered in Finland, Sweden and Norway)  were: 

evaluation of fungicides for nordic golf courses

The project is funded by syngenta and carried out according to the Contract service Evaluation
agreement between sTERF and syngenta.
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•	 One application of the Banner Maxx in mid-October reduced microdochium patch in 
spring by on average 80% compared with the unsprayed control

•	 Subsequent applications of Medallion increased the control level, but it was more effi-
cient against M. nivale if applied three instead of six weeks after Banner Maxx. Medal-
lion was also better at enhancing spring green-up if applied no more than three weeks 
after Banner Maxx 

•	 Four applications of Medallion as the only fungicide from Oct. to 1 Dec. provided 
complete control of turfgrass winter diseases and improved the visual quality in spring 

from 6.3 to 7.3 on a scale from 1-9. Despite this, we recommend use of Medallion after 
a systemic fungicide, as the repeated use of only one fungicide type may create a risk of 
fungicide resistance.  

Three new green trials (NIBIO Landvik and Toten GC in Norway and Lepaa GC in Fin-
land) and two new fairway trials (Toten and Lepaa) were started in October 2015.  

Representatives from Syngenta visited trials at Loimijoki GC on 9 April 2015. 
Photo: Trygve S. Aamlid 

Fungicide trial at Arendal GC on 27 Feb 2015, shortly after snowmelt . Photo: Trond Pettersen. 
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project period:  august 2011 - december 2015

funding (ksek)
                                   2011        2012               2013             2015 / 2016 total
sTERF 267 371 326                  0/ 107 1 071
Other sources 138 437 108                       66/0  749
TOTal 405 808 434  66 / 107 1 820

principal investigator / contact person
ole hjorth caspersen, Forest and Landscape University of Copenhagen, Rolighedsvej 23, 
1958 DK-Frederiksberg C. Denmark. Phone: + 45 35331835  E-mail: ohc@life.ku.dk 
 
co-applicants 
anne mette dahl jensen, Forest & Landscape, University of Copenhagen-LIFE, Denmark  
frank søndergaard jensen, Forest & Landscape, University of Copenhagen-LIFE, Denmark

project objectives
•	 A literature overview of existing knowledge in relation to multifunctionality of golf 

courses, including motives and attitudes among stakeholders and economic benefits to 
golf courses

•	 Development of a mapping system for golf courses based on existing and potential 
experiences

•	 Mapping of existing and potential experiences on the participating golf courses
•	 Development of specific multifunctionality plans for the participating golf courses
•	 Survey of golf players’ attitudes towards multifunctional use of golf courses
•	 Test of designated areas/experience values
•	 Assessment of the economic potential of specific actions and developments associated 

with multifunctional development – case studies in participating clubs

project summary and status as of 1 january 2016
Better multifunctional use of golf courses is the basis for this project, which aims at inte-
grating and enhancing ecosystem services and recreational functions. The overall aim is to 
strengthen the ecological and recreational footprint of golf courses and improve economic 
sustainability, as multifunctional use will appeal to different user groups/clients.

The results show that golf courses constitute an important frame for many multifunctional 
activities, including recreational use, historical and cultural aspects and values. However 
this frame is not fully utilised at present. A survey provided detailed knowledge on e.g. the 
benefits, problems and possibilities golf players perceive in relation to multifunctional use of 
golf courses. Such knowledge is essential for ‘smoother’ promotion of new initiatives.
For five study golf courses, existing and future opportunities for multifunctional use were 
reviewed and a number of unused opportunities identified and suggested for inclusion in 
future multifunctional development. Based on on-site analysis, different themes were selec-
ted for the five courses (cultural history, ecological values, birds etc.) to exploit their actual 
strengths.

eexperience mapping and multifunctional golf course  
development - enhanced possibilities of increased  
and more varied use of golf courses 
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A survey at each of golf course based on the members list was followed by meetings with 
golf course managers and members where different challenges and barriers to multifun-
ctional development were unveiled. One main barrier was cost, as development of multi-
functional facilities will not necessarily improve golf course finances from day one. Other 
important barriers were that some multifunctional activities require investment and internal 
differences among golf course members. The data revealed a relatively large group of mem-
bers who are generally against multifunctional use of golf courses, particularly for recreatio-
nal uses that allow non-golfers access to the course. Hence it is important for golf courses to 
establish dialogue with their members on future developments.    

Golf courses participating in the project have begun work, but for other golf courses to 
benefit the results need to be promoted by the national golf federations. The experience 
method is relatively straight-forward and designed so it does not require researchers or 
specialists. Golf course staff can easily adapt it for use as background for future increased 
multifunctionality. 

Overall benefits from this project for golf clubs might be more players, a positive image in 
society and golf club members appreciating their course more fully.

In 2015 a handbook was produced. This was translated to Swedish and complemented with 
additional environmental information relevant to Swedish golf courses by STERF.

Adventure race at Hornbæk Golf Course, Denmark. Photo: Jens Peter Nielsen.
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project period:  april 2014 - march 2016

funding (ksek)
 2014 2015 2016 2017  total
sTERF 410 0 45 0  455
Other sources  331 0 0 0  331
TOTal 741 0 45 0  786

 
principal investigator / contact person
thomas kätterer, Department of Ecology, SLU, P. O. Box 7044, SE 75007 Uppsala,  
Sweden. Email: Thomas.Katterer@slu.se 

co-applicants 
håkan marstorp, Dept. of Soil and Environment, SLU
jörgen Wissman, Swedish Biodiversity Centre, SLU
karin ahrné, Swedish Species Information Centre, SLU
maria ignatieva, Dept. of Urban and Rural Development, SLU
 
project objectives
•	 To evaluate how management of different areas in golf courses affects carbon (C)

sequestration and biodiversity
•	 To evaluate whether C sequestration potential increases with plant biomass production
•	 To evaluate whether plant species and pollinators, i.e. the ecosystem service of 

biodiversity, are correlated to management intensity, with higher biodiversity in less 
intensively managed vegetation.

•	 To evaluate whether the biodiversity of the golf course is related to the species richness 
of the surroundings. 

•	 To evaluate whether more intensive management with more inputs shows trade-offs 
between carbon sequestration and biodiversity but not necessarily with grass properties 
and recreational values for golf players. 

talks at conferences, seminars, meetings etc. in 2015
29 april: Benefit to society of golf courses and extensively managed turfgrass areas – 
Workshop; Beijing Forestry University, Beijing, China (Jörgen Wissman)
17 june: Turfgrass Field Day; Bioforsk, Landvik, Norway (Jörgen Wissman)
12 oct. Societal Benefits of Golf - Visit by Netherlands Golf Federation; Sigtuna Golf Club, 
Sweden. (Jörgen Wissman) 
5 nov.: LAWN stakeholder meeting; SLU Uppsala Sweden (Thomas Kätterer, Tuula 
Eriksson)

project summary and status as of 1 january 2016 
In this study, six golf courses, two courses near three cities in Sweden (Uppsala, Malmö 
and Gothenburg) are being investigated. Six holes per course have been sampled for both 
environmental and ecological parameters. After contacts and discussions with managers 
responsible for the six golf courses in three regions, a total number of 180 interviews was 
conducted (30 interviews per golf course). 

ecological studies The basis of the ecological studies was the difference in ecological effect 
between the three types of management regimes studied (fairway, rough and high rough). 
Plant species richness, number of flowers and number of visiting pollinators all increased 
with decreasing management intensity, from fairway to high rough. This shows that pol-

multifunctionality in golf courses – effects of different 
management practices on the ecosystem services carbon 
sequestration and biodiversity
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linators are attracted to the flower-rich parts of the golf course and that by increasing the 
flower-rich areas on the course. This can be achieved either by constructing such areas or by 
ensuring that the management is such that floral wealth increases. Increased abundance of 
flowers will benefit several organism groups. The number of plant species found in plots in 
the six golf courses varied from 40 in Burlöv GK to 71 in Lunds akademiska GK.

carbon sequestration Biomass production was lowest in the greens followed by the fair-
ways and the roughs. The difference between roughs and fairways was thereby significant. 
Soil organic C concentration in greens (0.93%) was significantly lower than in fairways 
(4.0±1.3%) and roughs (4.5±1.2%). The difference between roughs and fairways was in the 
same direction as observed for above-ground production. On average, roughs had about 10 
tons C ha-1 more soil C than fairways. Alternative cutting regimes on greens and fairways 
are probably not feasible, but the management of the rough may be optimised in order to 
maximise carbon sequestration.

golf's importance from a social, ecological and cultural perspective  The interviews indi-
cate that the golf course and time spent on the golf course include so much more than the 
sport itself. For many players, time on the golf course also involves experience of nature and 
beautiful surroundings in a social context, a way to stay in shape (fitness) and a way to relax 
(recreation). 

Golf courses have great potential to support multiple values, for biodiversity and carbon 
sequestration and social wellbeing of people. We are presently completing the report from 
the social studies, which include analysis of trade-offs and synergies between the different 
ecosystem services.  Sigtuna GC. Photo: Maria Ignatieva
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development of ipm guidelines for golf courses  
and other green amenity areas, and revision/extension  
of sterf’s digital library on ipm

project period:  october 2015 - may 2016 

funding (ksek)
 2015 2016    total
sTERF 95 50 0 0  146
Other sources 293     293
TOTal 389 50    439

 
principal investigator / contact person
trygve s. aamlid, Norwegian Institute for Bioeconomy (NIBIO), Department for Urban 
Greening and Environmental Technology, Turfgrass Research Group, Landvik, Reddalsveien 
215, 4886 Grimstad, Norway. Phone: +47 90 52 83 78. E-mail: trygve.aamlid@nibio.no
 
co-applicants
anne mette dahl jensen, University of Copenhagen-IGN, Denmark 
agnar kvalbein, NIBIO Turfgrass Research Group, Norway
karin juul hesselsøe, AMU Nordjylland Greenkeeper School, Denmark 

project objectives
Main objective :  
•	 Coordinated and efficient implementation of EU Directive 2009/128 on sustainable 

pesticide use on golf courses and other green amenity areas in the Nordic countries
Subgoals: 
•	 Development of  crop-specific guidelines for IPM on golf courses and other green 

amenity areas 
•	 Revision/update  of STERF’s 18 existing fact sheets on IPM

•	 Development of 10 new IPM fact sheets prioritised by the national authorities in 
Denmark and Norway

•	 Compilation of five control question per fact sheet for use in self studies and teaching 
situations

project summary and status as of 1 january 2016 
Integrated Pest Management (IPM) is the oldest of STERF’s four research programmes and 
also that with the highest number of research projects. It was initiated in 2010 in direct 
response to EU Directive 2009/128 on sustainable pesticide use. Thanks to funding from 
the Swedish Board of Agriculture (Jordbruksverket), 18 fact sheets on IPM of golf courses 
and other green amenity areas were published on STERF’s webpage in 2011. During the 
past four years, these fact sheets have been used actively as a digital library for the training  
of Nordic turfgrass managers in IPM. 
   Since 2011, all Nordic countries (including non-EU members) have implemented 
Directive 2009/128 and the national authorities are working continuously on concrete 
measures to achieve the goal of less pesticide use. To reach this goal in a specialised sector 
such as ‘park and golf ’, it is critical that the national authorities collaborate, both with 
each other and with the industry. Therefore, in a contact meeting between STERF and the 
national authorities on 27 May 2015, it was suggested that the digital library from 2011 
be revised according to the last four years of research and qualified experiences, and also 
extended with more fact sheets covering new  aspects of IPM.   
   The 6-month project includes the revision of STERF’s 18 existing fact sheets and the pu-
blication of 10 new sheets.  Most of the revisions are being made by the same authors who 
wrote the first sheets in 2011, and all fact sheets will be illustrated and given an attractive 
layout by STERF’s designer. At the request of the Norwegian Ministry of Food and Agri-
culture, culture- specific guidelines for IPM in turf will also be developed specifically for 
Nordic conditions. Most of the project funding has been granted by the national authorities 
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responsible for the implementation of IPM in Denmark and Norway, but the new facts 
sheets will also be translated into Swedish. 
   The contents in all new and revised fact sheets to be published in 2016 will be checked by 
experienced turfgrass managers. These turfgrass managers will also be asked to become ‘IPM 
ambassadors’ who can advise colleagues on implementation of IPM on golf courses. 
Table 1 gives an overview of topics that will be covered by STERF’s digital library by 1 May 
2016. The project will also be presented at the European Turfgrass Conference in Portugal 
in June 2016.  

table 1. sterf’s digital ipm library to be available by 1 may 2016:

a) fact sheets about weeds, pests and diseases in turf

1. Overview of the most common broadleaved weeds in turf

2. Biology and control of white clover (Trifolium repens)

3. Biology and control of Canada thistle  (Cirsium arvense) 

4. Biology and control of dandelions  (Taraxacum officinale) 

5. Biology and control of docks  (Rumex sp. )

6. Biology and control of broadleaved weeds in rough areas 

7. Biology and control of garden chafers (phyllopertha horticola)

8. Biology and control of cranefly/leatherjackets (Tipulidae sp.) 

9. Biology and control of turfgrass winter diseases

10. Biology and control of fairy rings

11. Biology and control of pathogens causing rings in turfgrass 

12. Biology and control of antrachnose (Colletotrichum graminicola)

13. Biology and control of red thread (laetisaria fuciformis) and 

pink patch (limnomyces roseipellis) 

14. Biology and control of pythium.

b) fact sheets about turfgrass maintenance and optimal choice of turfgrass species 

15. Choice of turfgrass species for IpM management of golf courses  

16. Choice of turfgrass species for IpM management of parks and football pitches  

17. Controlling weeds when establishing new turf  

18. strategies for weed control in fairways

19. Turfgrass fertilisation in the context of IpM

20. Turfgrass irrigation in the context of IpM

21. soil water repellency and localised dry spots in the context of IpM

22. Thatch control as a prerequisite for disease control 

23. Topdressing and mechanical treatments in the context of IpM

24. general guidelines for pesticide application to turf: Equipment, calibration,  formulation, 

use of adjuvants, tank mixtures, optimal timing,  rate vs. frequency etc. 

c) fact sheets helping turfgrass managers document the status of their golf course: 

25. How to assess weed infestation on golf courses: When and how?

26.  How to assess garden chafers, leatherjackets and other insect pests

27.  How to manage simple trials on the golf course  

28.  Templates for documentation of pesticide use on turf.

Faktablad Integrerat Växtskydd 
Häxringar 
  

Hekseringer

Hekseringe

Fairy rings

Noidankehä

Álfabaugar

Håll thatchbildning under kontroll 
och använd ett väl balanserat  
vattnings-, luftings- och gödslings-
program.  
   Om ringen stör spelet kan man  
avlägsna infekterad växtmassa och 
lägga en färdig gräsmatta. 

Häxringar d v s ringar av dött gräs, 
grönare gräs och/eller hattsvampar 
bildas ofta i parker, på fairways, i 
ruff  och på greener. 
   Vad är orsaken till detta fenomen? 
Förr trodde man att ringarna bildades 
av häxor eller att älvor hade dansat i 

Sammanfattning

Bild 1 . Häxring typ 2,  ring med stimulerad grästillväxt. Foto. M. Frisk

ring på natten eller att området hade 
haft besök av ett UFO. 
    Förklaringen på fenomenet är 
dessvärre inte så spektakulärt, för vi 
vet nu att ringarna bildas av jordburna, 
thatchnedbrytande svampar. 

Vad är häxringar?

Uppdaterat oktober 2015

Faktablad Integrerat Växtskydd

Övervintringssjukdomar 
 

Overvintringssykdommer

Sneskimmel

Snow molds

Lumihomeet

SammanfattningÖvervintringssvamp
När snön smälter på våren upptäcker 
man ofta att det finns ett vitaktigt  
ulligt skikt på gräset. Då är det över-
vintringssvamparna  som har varit 
aktiva under snön. 
   Övervintringssjukdomarna är huvud-
sakligen orsakade av Microdochium nivale, 
Typhula ishikariensis , T. incarnata, Scleroti-
nia borealis eller Pythium iwayamai.  
   Det som karakteriserar dessa svampar 
är förmågan att växa och skada gräs vid 
temperatur nära 0° C. 

Någon av sjukdomarna kan utvecklas 
utan snötäcke, men det är  vanligast att 
angreppen sker under snön. 
   Gräsröta, Sclerotinia borealis kräver 
över 6 månaders snötäcke, Trådklubba, 
Typhula-arterna mellan 3 och 6 måna-
ders snötäcke medan Microdocium nivale 
och Pythium  iwayamai kan skada väx-
terna både på hösten och våren utan 
snötäcke.  

•	 Thatchkontroll	och	bra	drä-
nering	är	goda	förbyggande	
åtgärder.	

•	 Ta	bort	undervegetation	som	
reducerer	luftväxling	och	träd	
som	ger	skugga	på	greenerna.	

•	 Välj	klimatanpassade	arter/
sorter.	

•	 Eventuell	kemisk	bekämpning	
kan	användas	om	det	har	varit	
dåliga	härdningsförhållanden.

?

Kalsveppir

 Vinter på Hornbaek GK. Foto: Jan Peter Nielsen.

Uppdaterat mars 2016

Faktablad Integrerat Växtskydd 
antraknos 
Colletotrichum  

Colletotrichum, ofta kallat ”antraknos”, 
är en välkänd grässjukkdom på 
vitgröe. Ett angrepp på en stres-
sad vitgröegreen kan få katastrofala 
följder. 
   På greener där vitgröe räknas som 
ogräs kan däremot antraknosen vara 
med och reducera andelen vitgröe. 

Sammanfattning

•	 Det	är	viktigt	att	greenerna	har	
bra	dränering	och	luftning.		

•	 Vattna	grundligt	och	sällan	men	
undvik	torkstress.		

•	 Försök	att	reducera	plantstres-
sen	speciellt	i	juli/augusti.		

•	 Byt	ut	vitgröe	(Poa annua).

Symptomen på angrepp av svampen 
Colletotrichum graminicola (också kallad 
Colletotrichum cereale) syns först som små 
gula till bronsfärgade fläckar på 2 -5 cm 
diameter, i gräsmattan. (Bild 1). 

Bild 1. Angrepp av C graminicola på green. Foto E.B. Nelson

Sjukdomen

Bild 2. Angrepp av C. graminicola på vitgröestängel. Foto: T. Espevig

Antraknose

Antraknose

Anthracnose

Keltaläikkä

Holmygla

antraknos - till skada eller nytta?
Efterhand som sjukdomen utvecklas, 
bildas det stora oregelbundna fläckar 
med reducerad skotttätheten. 
   På enskilda plantor ser man att svam-
pen först angriper spetsen på de äldsta 
bladen och symtomen sprider sig sedan 
ned mot strået.  
  När plantorna är stressade kan svam-
pen också angripa strået och de basala 
delarna av plantan (stråbaser, stoloner 
och rötter). Angripna partier på strået 
och stråbasen är först vattendränkta, 
men de blir snart svarta, vävanaden 
skadas och plantan dör. (Bild 2).
              forts.

Uppdaterat oktober 2015
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project period:  august 2015 - december 2016

funding (ksek)
 2015 2016    total
sTERF 80 120    200
Other sources  0 0    0
TOTal 80 120    200
 

 
principal investigator / contact person
agnar kvalbein, Norwegian Institute for Bioeconomy Research (NIBIO), Section for Urban 
Greening and Environmental Technology. Landvik, Reddalsveien 215, 4886 Grimstad
E-mail: agnar.kvalbein@nibio.no    Telephone: +47 40402089 
 
co-applicants 
Wendy Waalen, NIBIO Turfgrass Research Group
trygve s aamlid, NIBIO Bioforsk Turfgrass Research Group
 
project objectives
To create a web-based library on topics related to winter stress management of turf grass with 
emphasis on golf greens

project summary and status as of 1 january 2016 
Winter injuries are a major concern for golf course owners in the Nordic countries and 
STERF has funded several research projects that have brought new knowledge about winter 
stress management. Golf course greenkeepers in these countries have also gained a lot of  
experiences that should be spread to others. 

The STERF board has tasked this project with producing 10 fact sheets on the following 
items: 

1. Grass plant acclimation and winter stresses
2. Grass species and varieties for severe winter climates
3. Preparing golf greens for winter survival
4. Winter protective covers on golf greens
5. Anoxia. When to break the ice?
6. Winter work on golf greens
7. Warm spells during the winter
8. Spring injuries (e.g. photoinhibition) and use of protective covers
9. Re-seeding and spring recovery
10. Winter play on summer greens

The texts were written under the supervision of experienced golf course managers and turf 
grass consultants, and are offered to Canadian golf course superintendents by an agreement 
between STERF and the Canadian Turfgrass Research Foundation. 

development of a digital library for  
Winter stress management of turf
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Winter work on golf green. Photo: Agnar Kvalbein.
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completed projects
The projects listed below were funded by STERF during 
the period 2001-2014. More information about the pro-
jects can be found on the STERF website www.sterf.org
 
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 
University of Agricultural Sciences (1999–2001)

2. nitrogen utilisation efficiency in different golf green 
constructions of creeping bentgrass golf greens. Karin 
Blombäck, Swedish University of Agricultural Sciences 
(2001-2004).

3. effects of demand-driven fertilisation on growth, ap-
pearance and nitrogen use efficiency of turfgrass. Tom 
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).

6. evaluation of agrostis and Festuca varieties for use on 
scandinavian golf greens. Trygve S. Aamlid, Norwegian 
Institute for Agricultural and Environmental Research 
(2004- 2007).   
 
7. environmental management programmes for golf 
facilities - a case study in the stockholm golf district. 
Mårten Wallberg, Swedish Society of Nature Conservation, 
Stockholm (2005-2007)

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-
ject (2006-2007). 

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). 

11. the role of golf course management in the support 
of wetland-associated organisms in greater metropolitan 
stockholm. Johan Colding, Beijer Institute of Ecological 
Economics, Royal Swedish Academy of Science (2006-2008).

12.  ageing of a sand-based rootzone. Karin Blombäck, 
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 
Plant and Environmental Sciences, Norwegian University 
of Life Sciences (2006-2008).

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

 

16. evaluation of the plant growth regulator trinexapac-
ethyl (primo maxx®) on nordic golf courses. Trygve S. 
Aamlid, Norwegian Institute for Agricultural and Environ-
mental Research (2007-2009).

17.  development, evaluation and implementation of play-
ing quality parameters in a continuous golf course evalua-
tion concept – user survey. Anne Mette Dahl Jensen, Forest 
& Landscape, University of Copenhagen (2007-2009).

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-
keepers’ Association (2008-2009).

20. impact of mowing height and late autumn fertilisation 
on winter survival of golf greens in the nordic countries. 
Agnar Kvalbein, Norwegian Greenkeepers’ Association 
(2008 -2010)

21. multifunctional golf course with unique natural and 
cultural values. Carina Wettemark, Kristianstads Vattenrike 
Biosphere Reserve, Kristianstads kommun (2008 – 2010)

22. evaluation of turfgrass varieties for use on scandina-
vian golf greens, 2007-2010. Trygve S. Aamlid, Norwegian 
Institute for Agricultural and Environmental Research 
(2007-2010)

23. demonstration trials with winter cover protection.  
Boel Sandström, Swedish Golf Federation (2007-2010)
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24. breeding of winterhardy turgrass varieties for central 
and northern scandinavia. Petter Marum, Graminor AS, 
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)
 
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 non-
governmental organisations for creating multifunctional 
golf courses and healthy ecosystems. Maria Strandberg, 
Scandinavian Turfgrass and Environment Research Foun-
dationJanuary (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 Agricul-
tural Sciences (2006-2013)

30. development of methods for non-pesticide weed con-
trol 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 un-
derstand 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 Foun-
dation (2011-2013)

34. Evaporative demands and deficit irrigation on sand-
based golf greens. Trygve S. Aamlid, Norwegian Institute 
for Agricultural and Environmental Research (2008-2014) 

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)

39. validation of the greencast prediction model for 
microdochium patch on golf greens in the nordic region.
Tatsiana Espevig, Norwegian Institute for Agricultural and 
Environmental Research (2012-2015)

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 
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)

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)
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sterf key indicators  2006 - 2015

The key indicators are based on information in project annual reports.  STERF has an open call for proposals approximately every second year. If there are specific reasons a 
project application in between the open call for proposals could be approved for funding by STERF board.

year funding applications ongoing  
projects

scientific publications popular 
publications

presentations 
at seminars, 
conferences 
etc.

handbooks,  
fact sheets, 
programmes

received approved for funding

2006 1 500 000 sEK 17 7 12 7 23 46

2007 4 900 000 sEK 1 1 13 3 12 26 1

2008 4 500 000 sEK 22 6 18 11 29 42 2

2009 5 500 000 sEK 1 1 15 16 20 49 1

2010 3 000 000 sEK 16 9 13 7 29 46 1

2011 3 700 000 sEK 19 4 32 50 25

peer-reviewed 
papers

publications 
and reports

2012 3 400 000 sEK 18 9 12 24 98 25

2013 4 100 000 sEK 14 2 11 36 71 11

2014 6 300 000 sEK 19* 8** 22 13 18 33 84 12

2015 4 400 000 sEK 17 6 7 23 77 9

*project proposals received by 1 December 2013  **New projects decided for funding in February 2014. Funding of new projects started 2014.
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income statement
 01/01/2014 01/01/2015  
 12/31/2014 12/31/2015  
 
revenue 
Net revenue 5 559 058 4 204 888
 5 559 058 4 204 888 
expenses
Other external expenses  -59 347 -28 772
    
 5 499 711 4 176 116 
 
income from financial items 
Interest 9 095 0 
surplus  5 508 806 4 176 116 

balance sheet
 2014 2015 
Other receivable 0 0 
Cash and bank balances 6 031 165 6 993 343  
total assets 6 031 165 6 993 343 

liabilities and equity
equity
Restricted reserves 262 719 262 719
Non restricted reserves 5 268 446 5 030 624 
total equity 5 531 165 5 293 343
 
 
current liabilities
Other current liabilities 500 000 1 700 000
total current liabilities 500 000 1 700 000  
 
total liabilities and equity 6 031 165 6 993 343 
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list of publications
FUll papERs IN INTERNaTIONal  
pEER REvIEWED jOURNals

 
aamlid, T.s., B. Molteberg, F. Enger, Å. susort, Å. & a.a.

steensohn 2005a. Evaluation of Agrostis and Festuca varie-
ties for use on scandinavian golf greens. International 
Turfgrass society Research journal 10: 52-53. 

aamlid, T.s., M. larsbo & N. jarvis 2007. Effects of a sur-
factant on turfgrass quality, hydrophobicity and fungicide 
leaching from a Usga green established with and without 
organic matter to the sand-based rootzone. In: adjuvants on 
our World.  Eighth International symposium on adjuvants for 
agrochemicals. abstracts. p. 24.

aamlid, T.s., M. larsbo & N. jarvis 2008. Effects of wet-
ting agent on turfgrass quality, hydrophobicity, and fun-
gicide leaching from a Usga green with and without 
organic amendment to the sand-based root zone.   In: s. 
Magni (ed.):  proceedings, 1st European Turfgrass society 
Conference, 19th-20th May 2008, pisa, Italy. pp. 39-40.

aamlid, T.s., T. Espevig & a. Kvalbein 2009. The potential of 
a surfactant to restore turfgrass quality on a severely water-
repellent golf green.  Biologia 64: 620-623.

aamlid, T.s, T. Espevig, B. Molteberg, a. Tronsmo, O.M. Eklo, 
I.s. Hofgaard,  g.H. ludvigsen & M. almvik 2009. Disease 
control and leaching potential of fungicides on golf greens 
with and without organic amendment to the sand-based 
root zone. International Turfgrass Research journal 11: 
903-917. 

aamlid, T.s., T. Espevig, T.O. pettersen, s.l.g. skaar & a. 
Kvalbein  2009. Evaluation of the surfactant aqueduct® for 
recovery of turfgrass quality on a severely water repellent 
golf green. International Turfgrass society Research journal 
11: 43-44. (annex).

aamlid, T.s., M. larsbo & N. jarvis 2009. Effects of surfac-
tant use and peat amendment on leaching of fungicides 
and nitrate from golf greens. Biologia 64: 419-423.

aamlid, T.s., M. larsbo & N. jarvis 2009. Effects of the non-
ionic surfactant Revolution and peat amendment on leach-
ing of fungicides and nitrate from golf greens. International 

Turfgrass society Research journal 11: 41-42. (annex)
aamlid, T.s. & O. Niemalainen 2009. Evaluation of the plant 

growth regulator trinexapac-ethyl (primo MaXX®) on Nordic 
golf course greens and fairways. International Turfgrass 
society Research journal 11: 70. (annex)

aamlid, T.s. & O. Niemelainen 2010. Evaluation of the plant 
growth regulator trinexapac-ethyl (primo MaXX®) for use on 
scandinavian golf courses. In: proceedings 2nd European 
Turfgrass Conference, angers, France 11-14 april 2010 pp. 
15-17.

aamlid, T.s. & B. Molteberg 2011. Turfgrass species and 
varieties for scandinavian golf greens. acta agriculturae 
scandinavica, section B - soil & plant science 61 (2): 143-
152.

aamlid, T.s., g. Thorvaldsson, F. Enger & T. pettersen  
   2012. Turfgrass species and varieties for Integrated 
   pest Management of scandinavian putting greens. acta 
   agriculturae scandinavica section B soil & plant science 
    62 (supplement 1): 10-23. 
aamlid, T.s. et al. 2012. Turfgrass water consumption on 

green and fairway as a function of turfgrass species and day 
number after irrigation to field capacity. Reviewed abstract 
presented at the 3rd ETs Conference, 25-27 june 2012. 
Bioforsk FOKUs 7(8): 45-47.

aamlid, T.s. et al. 2012. Irrigation strategies and soil surfac
tant on golf course fairways. Reviewed abstract presented 
at the 3rd ETs Conference, 25-27 june 2012. Bioforsk 
FOKUs 7(8); 55-57.

aamlid, T.s. & T. pettersen 2013. Effect of the plant 
growth regulator trinexapac-ethyl on turf quality, concen-
tration of total nonstructural carbohydrates, and infec-
tion of Microdochium nivale in greens-type Poa annua in 
scandinavia. International Turfgrass society Research 
journal, volume  12, 2013. pp. 801-803.

aamlid, T.s. & v. gensollen 2014. Recent achievements in 
breeding for turf quality under biotic and abiotic stress. In: 
sokolovic, D., C. Huyghe & j. Radovic (eds.). Quantitative 
Traits Breeding for Multifunctional grasslands and turf. 
springer science and Business Media, Dordrecht. pp. 189-
196. 

aamlid, T.s., T.E.  andersen, a. Kvalbein, T. pettersen & a.M.D. 
jensen 2013. Composted garden waste as organic amend-
ment to the Usga-green rootzone and topdressing sand 
on red fescue (Festuca rubra) greens.  European journal of 
Horticultural science 79(3): 87-96.

aamlid, T.s. & g. van leeuwen 2014. Optimal application 
intervals for the plant growth regulator trinexapac-ethyl 
(primo MaXX®) at northern latitudes. European journal of 
Turfgrass science 45(2): 81-82. 

aamlid, T.s., T. Espevig, W.M. Waalen & T. pettersen 2014. 
Fungicide for control of Microdochium nivale and Typhula 
incarnata. European journal of Turfgrass science 45(2): 
105-106. 

aamlid, T.s., W.M. Waalen & T. Espevig  2014, Fungicide 
strategies for the control of turfgrass winter diseases. acta 
agriculturae scandinavica, section B - soil & plant science, 
DOI: 10.1080/09064710.2014.985249. 

aamlid, T.s. 2015. Testing of turfgrass varieties for northern 
environments: The sCaNTURF and sCaNgREEN evaluation 
programs. European journal of Turfgrass science 8: 53-58. 

aamlid, T.s., j. Knox, H. Riley, a. Kvalbein & T. pettersen 
2016. Crop coefficients, growth rates and quality of cool-
season turfgrasses. journal of agronomy and Crop science 
202: 69-80. 

aamlid, T.s. 2015. The plant growth regulator primo Maxx 
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