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2   sterf   introduction. 

Important events In 2009 

two new research programmes 

wateUrF (Water And Turf – Efficiency 
and Use Reduction for the Future). This 
programme was set up and is being 
managed by sterf in cooperation with 
Aquatrols, Alterra, Wageningen 
University, Bioforsk and Cranfield 
University. The overall aim of wateurf 
is to provide science-based information 
on integrated management practices 
related to water, based on existing know-
ledge and new research results. Specific 
objectives are to increase water use effi-
ciency, reduce water consumption, pro-
tect water quality and document the 
effects of well managed turfgrass areas 
on water resources. Information and 
new knowledge generated from the net-
work will be used for training and edu-
cation.  
An initial group of organisations repre-
senting research and industry has started 
work on a vision paper which will be 
used to inform eu scientific officers, 
member state representatives to Brussels, 
funding organisations and policymakers. 

The group has also started to create a 
strategic research agenda related to water 
and golf, which will be used in the pro-
cess of securing funding for related pan-
European research proposals.

Ipm (Integrated Pest Management). The 
new European Pesticide Directive will 
affect the availability and use of pestici-
des on public areas, including sports 
fields.  A warmer and wetter climate may 
well cause problems with diseases and 
pests that have so far not been a concern 
on Scandinavian golf courses. r&d on 
the control of diseases, weeds and pests 
should focus on ipm, which means exa-
mining how design, construction and 
management of the turfgrass environ-
ment can produce a healthy turf and 
minimise the threat of attack from 
diseases, pests and weeds. sterf is play-
ing a key role in establishing a Nordic 
and international r&d programme on 
ipm focusing on how other genetic,  
cultural, mechanical and biological 
maintenance practices can be used ahead 
of pesticide application.  

external evalUatIon oF completed 

research projects

Five sterf research projects relating to 
pesticide use on golf courses and carried 
out in the period 2003-2009 have been 
externally evaluated by an expert panel 
consisting of scientific representatives 
and representatives from the golf sector.
These evaluations concluded that the 
projects have yielded important and use-
ful information to the golf industry. The 
projects were rated good to excellent in 
terms of achieving their stated objecti-
ves, management, scientific achievement 
and dissemination of results. Only one 
project did not fully meet the objectives 
outlined in the proposal. Allocation of 
funds to existing research facilities and 
expertise was deemed to give a very high 
return on project resources provided by 
sterf.

meetIng concernIng r&d com-

mUnIcatIon and the role oF the 

greenkeepers’ assocIatIons

In order to make ready-to-use research 
results easily accessible to end-users and 
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to implement new knowledge more effi-
ciently, sterf has continued to establish 
a more continuous partnership with the 
Nordic Greenkeepers’ Associations. 
sterf and the national Greenkeepers’ 
Associations are jointly responsible for 
an effective dialogue between researchers 
and practitioners so as to identify 
research priorities in new fields and to 
ensure that new-found knowledge and 
experience are transferred into practice.  
Two meetings were held during 2009 
and 2010, in Jönköping on 23 September 
2009 and in Vienna on 25 February 
2010.
 The following strategies have been deci-
ded for dissemination and implementa-
tion of results:  
•	Meetings	comprising	cross-communi-
cation between greenkeepers and resear-
chers should be prioritised by all organi-
sations.
•	sterfresearchers should be invited to 
speak at educational and seminar events 
arranged by greenkeepers’ organisations. 
sterfhas put together a list of projects 
and speakers who can be used in diffe-

rent education and seminar program-
mes.
•	sterf projects should be regularly 
reported on in all greenkeeping magazi-
nes.
•	Representatives	of	greenkeepers’	orga-
nisations should be involved early in the 
planning and running of sterfprojects. 
Every project should have a consultative 
group of practitioners.
•	All	organisations	are	responsible	for	
helping establish a network to support 
the communication work

nordIc cooperatIon For creatIng 

mUltIFUnctIonal golF coUrses

sterf together with the Nordic Council 
of Ministers has initiated the project 
‘Nordic cooperation between authorities 
and non-governmental organisations for 
creating multifunctional golf courses 
and healthy ecosystems’. This project 
will bring together representatives for 
authorities, non-governmental organisa-
tions, the golf sector and researchers on 
the issues of multifunctional golf courses 
and healthy ecosystems. Representatives 

from all of the Nordic countries are par-
ticipating in the project. The aim is to 
set up guidelines, based on existing 
knowledge and experience and new 
research results, for creating multifunc-
tional golf courses. The outcomes of the 
project will be a conference held in 
Copenhagen in September 2010 and a 
guide on how to establish multifunctio-
nal golf courses. 

11th InternatIonal tUrFgrass 

research congress

Six sterf projects were presented and 
four sterf researchers participated in 
the 11th International Turfgrass Research 
Congress in Santiago in July 2009. The 
Nordic contribution to the conference 
was very well received. The conclusion 
was that sterf research activities are of a 
high international standard and that 
sterf is recognised as a leading interna-
tional centre of expertise in sustainable 
golf course management.
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sterfis a research foundation that sup-
ports existing and future r&d efforts and 
delivers ‘ready-to-use research results’ 
that benefit the Nordic golf sector. sterf 

was set up in 2006 by the golf federa-
tions in Sweden, Denmark, Norway, 
Finland, Iceland and the Nordic 
Greenkeepers’ Associations.

vIsIon

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

prIncIpal strategIes

approach: Research financed by sterf 

should be carried out at universities or 
research institutes (or equivalent) where 
most of the research capacity is concen-
trated. sterf has no research capacity in 
the form of staff or facilities. The work is 
carried out in project form and is user-
driven.

aboUt sterF

capacity: sterf strengthens research 
capacity by encouraging and supporting 
networks and collaborating actively with 
key organisations in the field of turfgrass 
management.

application: sterf delivers ready-to-use 
results allowing excellent playing quality 
through environmentally sound mana-
gement.  

resources: sterf receives funding from 
participating golf associations, which 
can be complemented by funding from 
other sources.

sterF board

bruno hedlund, sterf, Chair
risto korpela, Finnish Golf Union
torben kastrup petersen, Danish Golf Union
pål melbye, Norwegian Golf Federation
hördur thorsteinsson, Golf Union of 
Iceland

gunnar håkansson, Swedish Golf 
Federation
anne marte tronsmo, Norwegian 
University of Life Sciences 
trygve s. aamlid, Norwegian Institute of 
Agricultural and Environmental 
Research
hans beurling, Danish Greenkeepers’ 
Association
maria strandberg, sterf Co-opted  
member
sterF scIentIFIc commIttee

maria strandberg, sterf, Chair
karin blombäck, Swedish University of 
Agricultural Sciences
peter landschoot, Penn State University
ole rømer sandberg, Norwegian 
University for Life Sciences
anne mette dahl jensen, University of 
Copenhangen
guðni Þorvaldsson, Agricultural 
University of Iceland
rene gislum, Aarhus Universitet

kristiina laukkanen, Finnish Golf Union
ole martin lilleby, Norwegian Golf 
Federation
kim sintorn, Swedish Golf Federation
janne hellström, Finnish Greenkeepers’ 
Association
håkan blusi, Swedish Greenkepers’ 
Association
Ágúst jensson, Icelandic Greenkeepers’ 
Association
martin nielsson, Danish Greenkeepers’ 
Association
 olav noteng, Norwegian Greenkeepers’ 
Association

sterF dIrector

maria strandberg, sterf
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the nordic golf federations have approx. 
900 000 members, playing golf on more 
than 900 courses that cover a total area 
of more than 58 000 ha. Any societal 
activity as significant as golf must take 
responsibility for building knowledge 
through research and development 
(r&d). r&d is, and will continue to be, a 
necessary and strategically important 
investment for the Nordic golf sector in 
achieving economically and environme-
ntally sustainable golf facilities of high 
standard and in establishing the credibi-
lity of golf as an environmentally friend-
ly sport. Golf facilities that already are 
using new knowledge are achieving cost 
savings, through more efficient manage-
ment strategies, while also enhancing the 
golf course, heightening the profile of 
the golf facility and improving the envi-
ronment. 

The golf sector relies on natural resour-
ces and co-existence with the environ-
ment and there are several important 
reasons why Nordic r&d is necessary. 
Central Scandinavia, Oslo, Stockholm 

and Helsinki lie at the same latitude as 
the southern tip of Greenland (~600n). 
This gives a unique climate resulting 
from a combination of factors such as 
light, temperature and precipitation, 
both during the playing season and espe-
cially during the winter season. The 
Nordic climate creates conditions for 
plant growth and the construction and 
management of golf courses that are not 
found anywhere else in the world. 
Changes in climate will also have signifi-
cant and profound implications for the 
Nordic golf business. Golf needs to plan 
for adaptation to climate change. Golf 
must also seek to play a credible part in 
minimising factors affecting climate 
change, through the adoption of greater 
resource efficiency actions, combined 
with measures to protect and enhance 
ecosystems.

The depletion of the earth’s natural 
resources is one of the most pressing 
environmental concerns, which is direct-
ly connected to ecosystem damage and 
the emission of climate changing green-

house gases. Reducing resource con-
sumption is central to this effort.  It also 
makes absolute business sense to reduce 
unnecessary expense and waste through 
efficient consumption of energy and 
materials. For the golf sector this means 
continuous improvement towards ener-
gy and resource efficiency combined 
with improved waste management, 
which maximises reuse and recycling. It 
also means applying new renewable 
energy alternatives, utilising products 
made from recycled materials, and redu-
cing embodied energy use through the 
development of low energy supply 
chains, which would also promote the 
purchase of local products and services.

Few leisure activities have such an inti-
mate interaction with the environment 
as golf.  Golf does not have an inherent 
positive or negative impact on nature 
and biodiversity.  It depends on the attri-
butes of each site and the attention to 
detail in planning, design, construction 
and management of facilities.  
Continually supporting r&d is needed 

backgroUnd
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to provide protection of the unique 
Nordic ecosystems and to prove that golf 
courses are often positive within local 
environments, and may be equal to 
many natural and semi-natural habitats 
in terms of animal and plant diversity. 

The golf sector is influenced both by the 
requirements of public authorities and 
an increasing environmental awareness 
among the general public. Good examp-
les of this are the new European pestici-
de, water and soil directives, which will 
soon be implemented by the member 
states.  In the new European Framework 
Directive on Sustainable Use of 
Pesticides (September 2009), golf is 
directly mentioned with a view to mini-
mising and prohibiting the use of pesti-
cides. There is also strong emphasis on 
the development of National Action 
Plans to implement the Framework 
Directive, which will include quantitati-
ve reductions in pesticide use and the 
need for member states to describe how 
they ensure implementation of the prin-
ciples of Integrated Pest Management. 

The golf sector should play its part by 
reducing the need and use of chemical 
plant protection products, consistent 
with environmental and human health 
protection. The promotion of an inte-
grated approach to pest and disease 
management (ipm) is central to this. The 
Nordic golf sector must support the 
need for improved education and envi-
ronmental programme development, 
based on research and science, across the 
sector to ensure that non-chemical alter-
natives are available and prioritised and 
pesticide use is minimised.  Only by 
continually supporting r&d can we keep 
ahead of developments and influence 
the new national and European legisla-
tion affecting the golf industry. 
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the nordIc golF sector’s vIsIon 

wIth respect to golF coUrse qUa-

lIty and the envIronment Is: 

To promote high-quality golf courses, 
whilst guaranteeing that ecosystem pro-
tection and enhancement are fully inte-
grated into golf facility planning, design, 
construction and management. 

The aim of sterf is to support r&d that 
can help the golf sector to fulfil this 
vision. The activities of sterf are inten-
ded to lead to improvements in golf 
course quality, as well as economic and 
environmental gains. The strategic 
objectives for sterf-funded r&d activi-
ties are that: 
•	the	design,	construction,	management	
and administration of golf courses provi-
de optimal conditions for playing quali-
ty, the degree of utilisation of the course 
and management inputs; 
•	the	design,	construction,	management	
and administration of golf courses is 
economically and environmentally sus-

tainable, for example with respect to 
plant nutrient requirements, water and 
energy use, drainage and control of 
weeds and plant diseases; and
•	golf	courses	contribute	to	improving	
relationships between golf and ecosys-
tems and  natural and cultural values of 
the landscape, and promote biodiversity.

prIorIty r&d areas

sterf has decided on the following 
important categories of research for a 
period of about five years: 
•	Turfgrass	breeding	and	evaluation	
•	Winter	stress	management
•	Control	of	diseases,	pests	and	weeds
•	Efficient	use	of	energy,	water	and	plant	
nutrients 
•	Ecosystems,	biodiversity	and	cultural	
preservation
More information about STERF, and 
ongoing and completed projects can be 
found on the sterf website sterf.golf.se

strategIc research objectIves
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project perIod: janUary 2007 – december 2010

 
FUndIng (ksek):
 2007 2008 2009 2010 total
sterf 380 380     280 300  1 340
other sources    87.5     87.5   87.5     87.5    350
sum 467.5  467.5 367.5  387.5 1 690

prIncIpal InvestIgator / contact person: 

bjørn molteberg, The Norwegian Institute for Agricultural and Environmental 
Research, Bioforsk Øst Apelsvoll, N-2849 Kapp, Norway. 
Tel. + 47 40 48 27 18. E-mail: bjorn.molteberg@bioforsk.no

co-applIcants: 

trygve s. aamlid, The Norwegian Institute for Agricultural and  
Environmental Research 
gudni thorvaldsson, Agricultural University of Iceland
(anders hammarlund, Östra Ljungby naturbruksgymnasium)

talks at conFerences meetIngs, semInars, FIeld days, etc. 

17 Feb: Head Greenkeeper / Landscape Engineer Class, Swedish Agricultural 
University, Alnarp, Sweden. 
9 june: sterf Velvet bentgrass project reference group meeting, Apelsvoll, Norway.
1 sept: Nordic Greenkeepers Meeting, Apelsvoll, Norway.
2 sept: European seed companies meeting, Landvik, Norway.

21 oct: Nordic distance course ‘Gräs för golfbanor’, Landvik, Norway. 
4 nov: Higher Greenkeeper Education, Swedish Golf Federation, Ljungbyhed, Sweden.
21 nov: Norwegian Golf Federation autumn seminar, Ullevål, Norway.
9 dec: Greenkeeper Seminar, Dingle Naturbruksgymnasium, Dingle, Sweden.

project sUmmary and statUs as oF 1 janUary 2010:

Due to fungicide restrictions, harsh winters and the light/temperature conditions at 
high latitudes, turfgrass variety testing in the  usa, uk or central Europe has limited 
relevance for the Nordic countries. Thus, trials comparing 42 varieties of seven turf-
grass species/subspecies on usga greens at two sites in each of the two major climatic 
zones in the Nordic countries (Fig. 1) were initiated in 2007. As the trial at Östra 
Ljungby had to be closed in 2009, these preliminary results are mainly from Landvik 
(zone 1) and Apelsvoll and Keldnaholt (zone 2):  

The first winter of the project discriminated strongly among species and varieties. On 
average for varieties within species, chewings fescue (FRC) and slender creeping red 
fescue (frt) had significantly better winter survival than colonial (acap), velvet 
(acan) and creeping bentgrass (as), perennial ryegrass (lp) and rough-stalked mea-
dow grass (pt) in both zones. In zone 2 the fescues were at the top for overall turfgrass 
quality, only accompanied by acan at Apelsvoll and pt at Keldnaholt. The ranking 
for overall quality in zone 1 was acan > as> frc=frt>acap>pt>lp. 
Different varieties of acap have to be used in zones 1 and 2. ‘Aberroyal’ and ‘Green 
Speed’  had  higher scores than the control variety ‘Jorvik’ in zone 1, while the control 
variety ‘Leirin’ was unsurpassed in zone 2. 

evalUatIon oF tUrFgrass varIetIes For  
Use on scandInavIan golF greens
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The control variety ‘Villa’ of acan had better winter survival and overall score than 
‘Vesper’ and ‘Legendary’ at Apelsvoll. Differences among these varieties were small at 
Landvik and Keldnaholt. 
 Within AS, ‘Declaration’, ‘Runner’ and ‘cy-2’, appeared to be good alternatives to 
the control variety ‘Independence’ in zone 1. ‘cy-2’ performed well even in zone 2, 
though it was clearly inferior to ‘Norwegian type’ (previously called ‘Nordlys’; really a 
mix of as and acap) as regards winter survival at Apelsvoll. 
‘Musica’ had higher overall scores than any other frc in zone 1 and at Apelsvoll in 
zone 2. Other frc better than the control variety ‘Center’ in zone 1 were ‘Barswing’, 
‘Greensleeves’ and ‘Margret’. ‘lørc0215’ had the best score at Keldnaholt. 
Within FRT, ‘Finesto’, ‘Viktorka’ and ‘Amarone’ had high scores in zone 1. ‘Viktorka’ 
and ‘Amarone’ were among the best even at Keldnaholt, while the control variety 
‘Cezanne’ was unsurpassed at Apelsvoll. 
Within lp, ‘dp17-2147’ was somewhat more promising than the other varieties at both 
Landvik and Apelsvoll. 
Within pt, there were small differences between ‘Qasar’ and ‘Race Horse’ in both zones. 

Fig. 1: Division of Scandinavia into two climate zones. The trial sites are indicated 
with blue  stars.
photos 1-3: Variety greens at Apelsvoll in October 09 (left), Keldnaholt in August 09 
(right), and Landvik in September 09 (centre).
(Photos: Bjørn Molteberg, Gudni Thorvaldsson and Trygve S. Aamlid, respectively)

         

          
 

 

figure 1

keldnaholt

apelsvoll

Östra ljungby

landvik
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project perIod: janUary 2006 – december 2010

FUndIng (ksek): 
 2006 2007 2008 2009 2010 total
sterf 200 600 585 500 265 2 150
other sources  750 1 000 1 000 820 3 570
sum 200 1 350 1 585 1 500 1 085 5 720

prIncIpal InvestIgator / contact person: 

tatsiana espevig, Norwegian Institute for Agricultural and Environmental Research, 
Bioforsk Øst Landvik, N-4886 Grimstad, Norway.  Tel. + 47 406 23 778.   
E-mail: tanja.espevig@bioforsk.no

co-applIcants: 

trygve s. aamlid, Bioforsk Øst Landvik, Norway
bjørn molteberg, Bioforsk Øst Apelsvoll, Norway
arne tronsmo & anne marte tronsmo, Norwegian Institute of Life Sciences (umb), 
Norway
bingru huang, Rutgers University, usa

kristiina laukkanen, Finnish Golf Union, Finland

talks at conFerences, semInars, meetIngs etc.

16 jan, 24 apr, 17 sept:  Seminars at Rutgers University, usa.
9 may: Reference group meeting ‘Velvet-green’, Bioforsk Øst Apelsvoll, Norway.
28 nov: Stockholm Golfdistriktsförbund. 

2 dec: Nordic distance course ‘Gräs för golfbanor’, Brovst, Denmark.
6 dec: Conference ‘Plant and Microbe Adaptation to the Cold’, Ås, Norway.

project sUmmary and statUs as oF 1 janUary 2010:

Major concerns for the use of velvet bentgrass ( vb) in Scandinavia are whether cur-
rent cultivars have sufficient winter hardiness and whether it is possible to control the 
rapid formation of thatch in this species. To meet these challenges, our project is divi-
ded into 4 subprojects:

1) In controlled environments at umb (2006-07, 2007-08, 2008-09) and at Rutgers 
University and University of Massachusetts,  usa (2009), we compared the freezing 
tolerance of  vb cultivars with creeping bentgrass ( vb) ‘Penn a-4’ and evaluated effects 
of cold acclimation on freezing survival and metabolic changes in crowns.  vb and cb 
were equally tolerant to freezing temperatures. Cold acclimation resulted in carbohy-
drate changes and enhanced the freezing tolerance of  vb and  cb. In  vb, 20 proteins 
were responsive to cold acclimation and their functional distribution was: metabolism 
(6), energy (5), disease/defence (2), secondary metabolism (1), and unknown (6).

2) Field trials combining two fertiliser levels, two topdressing levels and four methods 
for mechanical/biological thatch control were started in 2007 on usga greens at 
Apelsvoll and Landvik, se Norway. An annual n input of 1.50 kg/100 m2 proved rea-
sonable during the grow-in year, but during 2008 and 2009 this level led to excessive 
mat/thatch accumulation (Photo 1) and resulted in a soft playing surface. High top-
dressing rates turned out to be an effective method of thatch control. Our preliminary 

potentIal For velvet bentgrass (agrostIs canIna)  
on scandInavIan pUttIng greens
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observations suggest that Scandinavian velvet bentgrass greens must receive 12-15 mm 
of sand per year, at least in areas with ample rainfall and a long growing season.  
3) A lysimeter trial comparing two root zones (straight sand (ss) and Green Mix 
(ss+20% v/v garden compost) (gm)) and two irrigation regimes (light and frequent 
(lf) vs. deep and infrequent (di)) was established in 2007 at Landvik. di irrigation 
resulted in higher infiltration rates in both root zones and less thatch/mat and roots 
above 4 cm on gm root zones.  Root development deeper than 4 cm was highly affec-
ted by growth medium: ss > gm (Photo 2). 
4) Practical evaluation / large-scale demonstration trials with  vb are being carried out 
on nine Nordic golf courses (1 in Denmark, 2 in Finland, 2 in Sweden and 4 in 
Norway).  The head-greenkeepers have formed the ‘ vb reference group’, which meets 
regularly.
The experimental field work is now finished. The project goes into its final year in 
2010, which involves publication of four scientific papers and a PhD thesis by t. 
Espevig. 

photo 1. Effect of n input and topdressing levels on thatch/mat thickness (left to right) 
0,75 kg N/100 m2 and 7 mm sand per yr; 0,75 kg n/100 m2 and 14 mm sand per yr; 
1,50 kg N/100 m2 and 7 mm sand per yr;  1,50 kg n/100 m2 and 14 mm sand per yr. 
Photo taken in October 2009. 
photo 2. Root development as affected by irrigation regime and growth medium: (left 
to right) gm+di, ss+di, gm+lf, ss+lf (ss=straight sand; gm=Green Mix; lf=light and 
frequent irrigation; di=deep and infrequent irrigation). Photo taken in October 2009

by Tatsiana Espevig. 

 
 

1

2
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project perIod: janUary 2007 - december 2010

Funding (ksek):
 2007 2008 2009 2010 2011 total
sterf 50 60 50 50  210
other sources 50 60 50   160
sum 100 120 100 50  370

prIncIpal InvestIgator / contact person: 

petter marum, Graminor AS, Bjørke Research Station, n-2322 Ridabu, Norway.  
Tel: +4790871749. petter.marum@graminor.

co-applIcants: 

bjørn molteberg, Bioforsk Øst Apelsvoll
kristin daugstad, Bioforsk Øst Løken

project sUmmary and statUs as oF 1 janUary 2010

Subproject 1. Improving the leaf texture, uniformity and playing quality of winter 
hardy creeping bentgrass (Agrostis stolonifera)

‘Nordlys’ creeping bentgrass is outstanding in winter hardiness. Its major drawback is 
a variable leaf texture. The objective of this subproject is to develop new and more 
uniform varieties based on ‘Nordlys’ germplasm. The trial was established at Bioforsk 
Øst Løken. About 1000 plants from Nordlys were established in the field in 2007. 
Density, fineness of leaves and number of inflorescences in the sowing year were 

recorded in August and September 2007. Plants for four synthetic populations were 
selected among the plants with high winter survival, narrow leaf-width and good den-
sity, based on growth habit and earliness. The plants were planted in 20 cm pots and 
around 26 June the pots were set in isolation chambers for production of Syn1 seed. 
The seed was harvested in September and sent to Graminor for threshing, cleaning 
and further seed increase and testing. 

At the end of 2008, suspicions arose that the seed source used in this project was not 
Agrostis stolonifera var. ‘Nordlys’. In 2009 it was concluded that what had been belie-
ved to be ‘Nordlys’ was an unknown source of Agrostis capillaris. This also created 
huge problems for commercial seed production of ‘Nordlys’”, which had used the 
same seed source as the project. However, this unknown seed source has been used in 
several green trials with good results. We will therefore continue the work with the 
four selected synthetic populations of Agrostis capillaris. Testing of this material can 
start in 2011.

 In 2009 Graminor also established a new seed multiplication field of ‘Nordlys’ with 
the aim of weeding out Agrostis capillaris plants and selecting plants with a more uni-
form morphology, which was the original goal of this subproject.  

Subproject 2. Preliminary testing of advanced breeding materials on an experimental 
green.

The objective of this subproject is to test eight candidate varieties of chewings  
fescue (Festuca rubra ssp commutata) and four candidate varieties of colonial bentgrass 

breedIng oF wInter hardy tUrFgrass varIetIes  
For central and northern scandInavIa
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(Agrostis capillaris) obtained from Graminor in a green trial. The trial was established 
at Bioforsk Øst Apelsvoll`s experimental putting green in 2007. In the winter season 
2008-2009 the trial was severely damaged by snow and ice and most of the plants trial 
died. Because of these problems, the trial was re-established in 2009. 
For chewings fescue, most of the advanced breeding materials (candivars) had good 
plant cover, acceptable winter survival and relatively high tiller density. None of them 
had major attacks of ‘in season diseases’. ‘LøRc 0008’ had the best score for overall 
visual merit and visual merit in the spring, summer and autumn of the first green year 
(2008), but the differences from other varieties were not significant (except when 
compared with ‘Center’ in the spring). The reference ‘Center’ had the highest inci-
dence of winter damage. ‘Center’ and the candivar ‘LøRc 0010’ had the best scores for 
overall visual merit  in the sowing year 2007 and re-sowing year 2009. 
For colonial bentgrass, the reference ‘Jorvik’ had the lowest score for overall visual 
merit and visual merit in the first green year (2008). This was due to ‘Jorvik’ having 
the highest incidence of winter damage.  ‘Jorvik’ had the highest score for visual merit 
on average for the sowing year 2007 and the re-sowing year 2009. Compared with 
‘Leirin’, the other reference variety in this trial, most of the advanced breeding materi-
als had higher scores for tiller density, leaf fineness and colour, but these differences 
were not significant. 

After two tough winters 2007-08 and 2008-09 and after re-sowing in 2009, the results 
showed that several of the advanced breeding materials (candivars) from Graminor 
have potential as varieties for putting greens in northern Scandinavia. 2010 will tell us 
more about the candivars. 
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project perIod: may 2007 – december 2009 

Funding (ksek) 
 2007 2008 2009 total
sterf 88 88 44 220
other sources 237 237  474
sum 325 325 44 694

prIncIpal InvestIgator / contact person: 

trygve s. aamlid, The Norwegian Institute for Agricultural and Environmental 
Research, Bioforsk Øst Landvik, n-4886 Grimstad, Norway. 
Tel. + 47 90 52 83 78. E-mail: trygve.aamlid@bioforsk.no

co-applIcants: 

oiva niemelainen, Agricultural Research Centre (MTT), Jokioinen, Finland 
maire rannikko, HAMK University of Applied Sciences, Lepaa, Finland 

talks and posters at conFerences, meetIngs, semInars, FIeld days etc. 

17 Feb:  Head Greenkeeper / Landscape Engineer Class, Swedish Agricultural 
University, Alnarp.
20 mar: Stockholms Golfdistriktsforbund.
28 aug: International Turfgrass Congress, Santiago, Chile.

project sUmmary and statUs as oF 1 janUary 2010:

The main objective of this project was to provide documentation for potential  
registration of Primo maxx® for use on Nordic golf courses. 
The project started in 2007 with trials according to Good Experimental Practice stan-
dard at Landvik, Norway and Lepaa, Finland. Primo maxx® was applied at monthly 
rates varying from 0.2 to 0.8 l ha-1 on greens and 0.5 to 3.0 l ha-1 on fairways. These 
treatments resulted in average clipping yield reductions of 18% on bluegrass/fescue 
fairways and 21% on creeping bentgrass greens. Growth suppression during the first 
two weeks after application was often followed by a rebound effect during the remain-
ing two weeks until next application. While significant losses in turfgrass quality 
occurred at rates of 1.0 l ha-1 and higher in the fairway trial at Landvik, monthly app-
lications of at least 1.5 l ha-1 ha resulted in less snow mould (Microdochium nivale) 
and faster spring green-up in 2008 in the fairway trial at Lepaa.  

Because of the discoloration and rebound effects in 2007, Primo maxx® was applied at 
lower rates but higher frequencies in new trials established in 2008. In a green trial at 
Landvik, weekly or biweekly applications of 0.15, 0.30 and 0.45 l ha-1 were compared 
with an unsprayed control area. On average for application rates and frequencies, 
Primo maxx® had no effect on turfgrass overall appearance or density but reduced 
clipping yield by 25% and increased ball roll distance by 6%. In a new fairway trial at 
Lepaa, biweekly applications of 0.4, 0.8, 1.2 and 1.6 l ha-1 had no effect on turfgrass 
quality but reduced clipping yields by 15, 23, 23 and 34%, respectively. Rebound effects 

evalUatIon oF plant growth regUlator trInexa- 
pac-ethyl (prImo maxx®) on nordIc golF coUrses
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were virtually absent in the 2008 trials. Spring observations in Finland in 2009 confir-
med that there was less snow mould and better overall appearance on plots that had 
been sprayed with Primo maxx® in 2008. 
In conclusion, we have recommended that Primo maxx® be labelled for use on Nordic 
golf courses at the following rates and application frequencies: 

rate* applIcatIon Interval

greens  
(creeping bentgrass) 0.2 - 0.4 L ha-1 Every 1 to 2 weeks
Fairways 

(Kentucky bluegrass / red fescue) 0.6 – 1.2 L ha-1 Every 2 to 3 weeks
roughs & semi-roughs 

(Kentucky bluegrass / red fescue) 1.0 - 2.0 L ha-1 Every 3 to 4 weeks
*Always use lowest rate for the first seasonal application of Primo maxx®.

As of 1 January 2010, Primo maxx® has been approved for turfgrass use in Iceland. 
Applications are pending in Finland, Sweden and Norway. 

photo 1. Fairway trial at Lepaa, Finland, shortly after snow melt in spring 2009. 
photo 2.  Detail from fairway trial at Lepaa, 20 April 2009.  The plot to the right had 
been sprayed five times with 0.8 l ha-1 Primo maxx® at biweekly intervals during 
2008.  Unsprayed control plot to the left. Both photos Oiva Niemelainen. 

1

2
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project perIod: jUly 2007 – aUgUst 2009
Funding (ksek) 
 2008
sterf 70
other sources    33
sum 103

prIncIpal InvestIgator / contact person: 

anne mette dahl jensen, Forest & Landscape, University of Copenhagen, Rolighedsvej 23

DK-1958 Frederiksberg C. Tel: (45) 3528-1706; mobile: (45) 2345-3826.  
Fax: (45) 3528-1508 E-mail: amdj@kvl.dk 

co-applIcants: torben kastrup petersen, Dansk Golf Union, 

talks and posters at conFerences, meetIngs, semInars,  

FIeld days etc. 

January 2009 - Danish Greenkeeper association winter course. 

project sUmmary and statUs as oF 1 janUary 2010 

Golf players’ opinions, understanding and ranking of course and playing quality para-
meters provide important supporting data for defining course and playing quality. 
Therefore a user survey was carried out in Scandinavia among golf players with  
different skills.

In autumn 2008, a questionnaire was drawn up (in Danish) in collaboration with the 
Danish Golf Union (dgu). This questionnaire was designed to deal with playing qua-
lity parameters, but also sustainability and the effects of restrictions on pesticides. It 
covered the different elements of the golf course: greens, fairways, tee areas, rough and 
bunkers. Comments were invited in relation to grass, trees, weeds, etc. – all the ele-
ments a player comes into contact with from hole 1 to hole 18. 

This Danish questionnaire was tested on a number of players with different skills. It 
was then translated into English and Swedish. Finally, dgu converted the questionn-
aire into an internet version. This was distributed to contact persons in different golf 
clubs all over Scandinavia in order to have them to promote the user survey among 
their members. A number of clubs in Denmark, Norway and Sweden agreed to parti-
cipate. No clubs in Finland and Iceland responded, but the Finnish Golf Union hel-
ped us to get in contact with Finnish golf players.

In addition, the survey was promoted on teetime.dk (the largest internet site in 
Denmark for golf players) and on the Danish Golf Union website, which generated a 
lot of responses.
By the time the survey closed, 1949 golf players had filled out the questionnaire.
The amount of material generated is huge and complex. It will be presented in 1-2 
international articles that will be submitted in 2010.

development, evalUatIon and ImplementatIon oF  
playIng qUalIty parameters In a contInUoUs golF 
coUrse evalUatIon concept – User sUrvey
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sample resUlts:

- Environmental issues. Not surprisingly, women appeared to be more aware of  
environmental issues. Among the countries surveyed, Sweden and Norway seemed  
to be more aware of the environmental issues.
- Weeds seemed to disturb the players more than fungi or insects.
- Men cared more about green speed, but most players preferred an uniform green to 
a quick green.
- In Denmark a pesticide agreement has been in operation for a number of years but 
40% of the Danish golf players had never heard of it – raising questions about our 
ability to communicate with golf players.
- About 60% of the Danish players surveyed did not know the consequences of a  
pesticide ban.
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project perIod: From may 2007 - march 2009 

Funding (ksek) 
 2007 2008 2009 total
sterf 290    290 
other sources    
sum 290    290 

prIncIpal InvestIgator / contact person: 

karin blombäck, Swedish University of Agricultural Science, Department of Soil and 
Environment, p.o. Box 7014, se-750 07, +46 (0)18 67 10 00,  
Karin.blomback@mark.slu.se

co-applIcants: 

mats, höglind, Bioforsk Vest, Sœrheim, Norway

talks and posters at conFerences, meetIngs, semInars, FIeld days etc.

25 july: Poster presentation at International Turfgrass Research Conference, Santiago, 
Chile.
27 nov: Seminar arranged by Stockholms golfdistriktsförbund.

project sUmmary and statUs as oF 1 janUary 2010

The project was completed in 2009 and the final report was delivered in October 2009. 
The aim of the project was to find a method to predict the potential growth and win-
ter hardiness of three turfgrass species as a function of different light and temperature 
conditions. Good knowledge of the potential growth is the basis for planning a sound 

and sustainable maintenance programme, both regarding turf grass quality and eco-
nomic and environmental concerns.

A simulation model for grass growth and winter mortality was used to estimate 
growth curves and winter survival for three different turfgrass species (Agrostis stoloni-
fera, Festuca rubra and Poa annua) for different climatic conditions. Four locations in 
the Nordic countries (Umeå, Västerås and Lund in Sweden and Særheim in Norway) 
were modelled. The three different sites in Sweden represented different light and 
temperature conditions due to different latitudes. Særheim in Norway was selected to 
represent a more maritime climate. The effect of different climate change scenarios 
was also tested. Field data from Fullerö gk, Västerås, were collected during 2007 and 
2008 to be used for calibration of the model. 

The model developed was able to reproduce the growth pattern of turfgrass (Agrostis 
stolonifera) within the range of measurements over several years when compared 
against independent data on grass clippings. However, there are still many uncertain-
ties in parameterisation of the model, especially the winter mortality part, because of 
lack of physiological knowledge of the grass species studied and lack of observations 
against which to test the model.

The results on winter mortality showed very interesting results and identified the 
complexity of the two opposite processes of hardening and dehardening and the  
interaction with the climatic conditions during winter in determining the effects on 
plant mortality. The model showed that although a milder climate reduced the risk of 
the temperature falling below the minimum temperature for grass tolerance at  

predIctIon oF tUrF growth as a FUnctIon oF lIght 
and temperatUre Under nordIc condItIons
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maximum hardening, a mild autumn could lead to less effective hardening so that  
maximum hardening was never reached. This weaker hardening made the grass more 
sensitive to low temperatures. A milder climate also decreased the number of days 
during winter with snow cover. The number of days with snow cover and the depth  
of snow are very im-portant parameters for the soil surface temperature and thus for  
the survival of the turf.

conclUsIons:

- The model was able to reproduce the growth pattern of turfgrass (Agrostis stolonife-
ra) within the range of measurements over several years when compared against inde-
pendent data on grass clippings.
- Winter mortality was the most important factor for the differences in the biomass 
pool when comparing the sites at Umeå (Poa), Västerås and Lund (Agrostis). However, 
when the same species were simulated for all sites, the differences in winter mortality 
between the sites decreased. Actually, severe winter mortality was more frequent at 
Västerås and Lund compared with the more northerly Umeå for Agrostis, and almost 
as severe in Västerås as in Umeå for Poa.
- The model showed that a milder climate could lead to less effective hardening 
during autumn so that maximum hardening was never reached, thus increasing the 
risk of winter kill during cold spells.  
- A milder climate also reduced the period with snow cover during winter, which cau-
sed more rapid dehardening to occur.
- As expected, the growth period lasted longer due to higher temperatures in the 
autumn for the coastal climate of Særheim compared with Västerås. However, in 
spring the climatic conditions were more similar. The simulated growth at Særheim 

was greatly influenced by low radiation conditions during rainy periods in summer.
- Winter hardening/dehardening was greatly influenced by the climate change scena-
rio, with a warmer climate leading to much weaker hardening and more rapid dehar-
dening, especially for the Agrostis turf at Västerås and Lund.
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project perIod: 1 janUary 2006 – 30 jUne 2010

Funding (ksek): 
 2005 2006 2007 2008 2009/2010 total
sterf   1 000  1 100  1 700  3 300 
other sources  500 500  500    1 500 
total  500 1 500  1 600  1 700  5 300 

prIncIpal InvestIgator / contact person: 

mats linde Department of Soil Science, Swedish University of Agricultural Sciences
Box 7014, SE 750 07 Uppsala, Sweden
Tel. + 46 (0)18 671273. E-mail: mats.linde@mark.slu.se

co-applIcants: 

magnus barth, Head Greenkeeper, Fullerö Golf Club
karin blombäck, Swedish University of Agricultural Sciences (slu)
tom ericsson, Swedish University of Agricultural Sciences (slu)
maria strandberg MSc, Swedish Golf Federation (sgf)
arne tronsmo, Norwegian University of Life Sciences (umb)

talks and posters at conFerences, meetIngs, semInars, FIeld days etc.

Feb: District winter meeting for greenkeepers arranged by the Swedish Greenkeepers’ 
Association and Swedish Golf Federation.
20 mar: Seminar arranged by Stockholms golfdistriktsförbund.

june: Visit from three teachers responsible for organising and lecturing in the golf 
course management study programme at SLU, Alnarp.
june - sept: Informal visit to the field trials by agronomists.

project sUmmary and statUs as oF 1 janUary 2010

Winter damage to turf, especially putting greens, is a major problem on golf courses 
in Scandinavia in most years. This causes increased maintenance and reconstruction 
costs, as well as delaying re-opening of the golf courses in spring.

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

The first part of the project was finished in late summer 2006, when the two chipping 
and research greens at Fullerö gk were opened for play and the management regime 
was completely changed, from establishment of the grass to fertilisation and fungicide 
treatment, according to the research plan. One of the greens is seeded with red fescue 
and one with creeping bent. In addition to the new test greens, an existing green with 
annual meadowgrass is being used in the project. The research plan includes four dif-
ferent fertilisation regimes (traditional, traditional with late N supply, demand-driven 
and demand-driven with late N), with or without fungicide and with or without early 
spring cover.

optImal maIntenance For hardenIng and  
early sprIng growth oF golF green tUrFgrass
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The winter 2008/2009 was mild, but not as mild as the previous winter. Nevertheless, 
most of the turf at Fullerö GK survived the winter in good condition. In spring 2009, 
as in spring 2008, no visual damage at all was recorded on the red fescue green. 
However, the creeping bent showed up to 20% damage to its surface on four of the 24 
plots without fungicide, while severe damage (25-75% of plot surface) was recorded on 
one-quarter of the annual meadow grass trial, but with no correlation to fertilisation 
regime. A very preliminary interpretation of the observations from three seasons in 
this study is that the fertilisation regime not could explain the variation in winter 
damage to the turf. 

In 2009, aboveground biomass (grass clippings) was sampled on two occasions accor-
ding to the research plan. In addition, whole plants with roots were sampled in April 
and July for analyses of carbohydrate concentration in tissue. The laboratories prepa-
ring plant material for analyses and analysing carbohydrate concentrations were both 
understaffed in 2009 and there is still a backlog in this part of the project. Even so, the 
first carbohydrate concentration data were delivered in late autumn 2009.

The communication activities have been less in the past year than in 2008. The plan-
ned further cooperation with Cranfield University, uk, failed to materialise since their 
Master’s programme in Sport Surface Management was closed down. In the coming 
year, when more concrete results and conclusions will be produced within the project, 
there will be more opportunities for communication and information.
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project perIod: may 2007 – december 2010  

Funding (ksek) 
 2007 2008 2009 total
sterf 100 45 40 185
other sources  100 46  76 222
sum 200 91 116  407

prIncIpal InvestIgators/ contact persons:

boel pettersson, Svenska Golf Förbundet, Idrottens Hus, Mullbergsvägen 11 b, 
se-931 37 Skellefteå. Tel. +46 70 556 04 24

 
maire rannikko, hamk University of Applied Sciences, Lepaa Unit, Lepaantie 129

fin-14610 Lepaa. Tel. + 358 3 646 5241. E-mail maire.rannikko@hamk.fi

co-applIcants: 

Labour costs of trial area management and investigation, fungicides and cover materials
- hamk University of Applied Sciences, Lepaa Unit
- Lepaa Golf Course
- Aulanko Golf Oy (until 1.5.2009)
- GreenJacket® (Sto-Cote Products, Inc.)
- aga Overseas ltd

- Agronomist
- Timrå Golf Course
- Bodens Golf Course

talks and posters at conFerences, meetIngs, semInars, FIeld days etc. In 2009: 

20 Apr: Field Day for Swedish Greenkeepers, Timrå Golf Course.
12 Nov: Education for Greenkeepers (hgu), Ljungbyhed.

project sUmmary and statUs as oF 1 janUary 2010

In Finland, because of the fluctuating weather, only one green was covered between 8 
December 2008 and 7 April 2009.  It was difficult to determine the correct time for 
covering and the fungicide had to be applied 5 days before covering. In spring, it was 
discovered that the plots that had been covered with plastic film were severely infected 
with snow mould. Living ground cover was 3-5% and the situation remained nearly 
the same throughout the spring. In areas covered with Evergreen and control areas, 
the living ground cover was 40% and 25%, respectively. 

It is possible that the fitting of the impermeable plastic film with wooden planks was 
so tight (to avoid leaking water) that it allowed an accumulation of carbon dioxide 
and a corresponding reduction in oxygen concentration, thus weakening winter sur-
vival of the turf. Another factor that may have promoted the strong growth of snow 
mould was the time between fungicide application and covering day.  

On 11 December 2009, two greens at Lepaa Golf Course were covered. Because Aulanko 
Golf Oy was no longer involved in the project, a new trial green with new materials  
(gj-Foam Insulation, gj-afs Insulation and GreenJacket Cover) was used at Lepaa. 

In Sweden the greens were covered between 6 November 2008 and 20 April 2009 at 
Timrå GK and 4 November 2008 and 29 April 2009 at Bodens gk. There was a lot of 
snow and no ice at Boden during the winter, while Timrå had ice from the beginning 
of December.  Before covering the greens, half of each plot was sprayed with  

demonstratIon trIals wIth wInter cover protectIon
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fungicide. Only small differences were seen between fungicide-treated and untreated 
areas. In this winter there were also some problems with leaking water under the 
covers, which caused dead areas of grass. Apart from that, the best survival at Timrå 
gk was under the different impermeable covers (including that with plastic bubble 
wrap). The results at Bodens gk were more or less the same, but compared with an 
‘icy’ winter, the grass in control areas and under Evergreen also survived quite well in 
that year. 

In the beginning of November 2009, two greens at each course were covered. There 
was no area with impermeable plastic from Lantmännen in this winter at Bodens GK 
and it was not possible to spray the trial with fungicide due to early snow.  
At Timrå gk, no Evergreen was used in this winter but half the greens were treated 
with fungicide. 
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project perIod: jUly 2008 – november 2010

Funding (ksek):
 2008 2009 2010 total
sterf 150  140  90  380 
other sources 0 0 0 0
sum 150  140  90  380 

prIncIpal InvestIgator/contact person: 

Agnar Kvalbein, The Norwegian Institute for Agricultural and Environmental 
Research, Bioforsk Øst Landvik, N-4886 Grimstad, Norway. 
Tel. +47 406 22 916  E-mail: agnar.kvalbein@bioforsk.no
 
project sUmmary and statUs as oF 1 janUary 2010:

The background to this project was the discussion amongst greenkeepers about 
mowing height in the autumn, especially for new varieties of creeping bentgrass. The 
other question was whether fertilising in late autumn has any positive effect on winter 
survival and spring green-up time under Nordic conditions. 

Nordic greenkeepers were trained at a one-day seminar on 4 September 2008 to carry 
out experiments on their own greens.  

In autumn 2008, 18 experiments were established (Finland 3, Sweden 3, Norway 11 
and Iceland 1) with mowing heights of 100% and 150% of the height used on the green 
during the summer. The greens were fertilised with a balanced, soluble granular ferti-
liser at a rate of 0.2 kg N/100 m2 when the turf had stopped growing. 

Observations from 14 greens were recorded in spring 2009. Two experiments had 
100% winter damage. At five sites there were some differences between treatments, 
but the reported observations gave no verifiable conclusions. So far there have been 
no negative effects of late autumn fertilisation on any green. Two red fescue greens 
were reported to show a positive effect of elevated mowing height on spring recovery. 

The results from the first experimental year were discussed with the participating 
greenkeepers at a seminar in September 2009. The experiment is being repeated in 
2009/2010 at 12 locations. 

photo: Nearly 100% winter damage made it difficult to find effects of mowing height 
or late autumn fertilisation. Photo: Erik Dahl, Kgl Drottningholm GC. 

Impact oF mowIng heIght and late aUtUmn  
FertIlIsatIon on wInter sUrvIval oF golF greens  
In the nordIc coUntrIes
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project perIod: november 2008 – november 2009

Funding (ksek):
 2008 2009  total
sterf 0  50   50
other sources 0 50  50
sum 0 100  100

prIncIpal InvestIgator/contact person: 

agnar kvalbein, Norwegian Greenkeepers Associaton, Skien, Norway
Tlf. +47 404 02 089  E-mail: agnar.kvalbein@nga.no
 
talks at conFerences, meetIngs, semInars, FIeld days, etc. (2009): 

june 8: Field day at the experiment site, Norwegian Greenkeepers’ Association, Stokke
nov. 25: District seminar, Swedish Golf Federation, Stockholm
nov. 28: Golf Course Seminar, Norwegian Golf Federation, Oslo

project sUmmary

A putting green at Vestfold Golf Club, Stokke, Norway, was treated with glyphosate 
in autumn 2008 and re-established in spring 2009 by one of three different seeding 
techniques. A: Removal of 2-3 cm of the top layer and then seeding. B: Verticutting, 

direct drilling and dressing. C: Direct drilling and dressing.  The species were a mix of 
red fescue (Festuca rubra) and common bent (Agrostis capillaris).
This simple test showed that direct drilling into the turf (B and C) gave faster grass 
cover, but about 50% of the seedlings were annual meadow grass (Poa annua). Since 
this species is weak against winter damage, we ended up recommending method A, 
i.e. removing the top layer before reseeding. This method gave less weeds and a firmer 
putting surface. The green was playable after 8 weeks when using method A. This was 
one week later than with method B or C. Using a light acrylic cover on half the green 
during the first three weeks after seeding did not improve the final result. 

photo: A group of greenkeepers inspected the test green and made the final  
conclusions. Photo: Agnar Kvalbein

reestablIshment oF green tUrFgrass 

aFter wInter damage, sprIng 2009
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project perIod: FebrUary 2008 – janUary 2011 

Funding (ksek) 
 2007 2008 2009 2010 total
sterf 65 125 250  440
other sources  612 612  612 1.836
sum 65 737 862 612 2.276

prIncIpal InvestIgator / contact person: 

anne mette dahl jensen, Forest & Landscape, University of Copenhagen,  
Rolighedsvej 23 1958 Frederiksberg +45 35331706 amdj@life.ku.dk 

co-applIcants 

ken s. krogholm. Forest & Landscape, University of Copenhagen

talks and posters at conFerences, meetIngs, semInars, FIeld days etc. 

6 jan: Greenkeeper education at Tranum Strand.
5 mar: Forest & Landscape course for environmental officers from the Danish 
Municipalities.
23 june:  Presentation for Golf Digest journalist at Furesø Golf course.
22 oct: Presentation of the project at a meeting with Swedish greenkeepers at  
Hill Golf course.
3 dec: Gräs for golfbanor, Sandemosen.

project sUmmary and statUs as oF 1 janUary 2009

A pesticide agreement in Denmark has necessitated the development of pesticide-free 
methods for controlling pests, especially weeds, because most of the pesticides used 
on golf courses in Denmark are herbicides. The fundamental hypothesis in herbicide-
free grass management is that weeds can be controlled indirectly through a plant 
nutrient supply strategy that allows the grass to repress the weeds. However weeds can 
also be reduced directly by mechanical practices such as verticutting and grooming.
The aim of the project is to develop new and improved strategies for pesticide-free 
mechanical control of weeds on fairways with the focus on timing and frequency of 
the management techniques.
In order to represent the different management principles, fertiliser regime, verticut-
ting (time and frequency), grooming (time and frequency) and topdressing were 
included as factors in two field experiments set up in spring 2008. The experiments 
are being carried out on two golf courses on Zealand (Furesoe gc and Asserbo gc). 
The effects are examined four times a year.

Results from two years have been collected in the field experiment and a few prelimi-
nary results are available for the following treatments (see Figure 1)

development oF methods For non-pestIcIde  
weed control on golF FaIrways
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table 1: codes Used In FIgUre 1. treatments dUrIng the growIng season  

are perFormed In may, jUly and september/october 

code s = spring tine harrow v = verticutting n = applied nitrogen
0s 3v 90n no 3 times 90 kg / ha
3s 3v 90n 3 times 3 times 90 kg / ha
3s 0v 90n 3 times no 90 kg / ha

0s 0v 90 n no no 90 kg / ha

Figure 1: Change in weed cover (%) from October 2008 to October 2009 for the  
4 different treatments (see Table 1 for codes)

The first preliminary results indicate that mechanical treatments can have a negative 
effect on some of the weed types. All three treatments indicate a negative effect on 

clover and dandelion compared with the control. However, the reduction in weed 
cover in these plots at Furesø golf course is only a few percent. Treatments will conti-
nue in 2010.

In addition, a detailed study of the different weed species in relation to management 
practices will take place in 2010 and 2011. The aim is to generate knowledge about the 
weeds under turfgrass conditions (morphology, physiology, etc.) and record how they 
react to the different management techniques (cutting and grooming). Most of these 
experiments will take place in a controlled environment, but hopefully also on golf 
course fairways. One experiment will focus on dandelion and how it reacts to some 
simulated mechanical stress factors. This experiment will be performed under con-
trolled conditions and hopefully also in the field. 

-10

0

10

20

30

40

50

0s 3v 90N 3s 3 v 90N 3s 0v 90N 0s 0v 90N

C
h

an
g

e 
in

 p
la

n
t 

co
ve

r

Clover

Bellis

Dandelion

Gras

Bare soil

fig 1



32   sterf   ongoing proJects

FertIlIser strategIes For golF tUrF:  
ImplIcatIons For physIology- drIven FertIlIsatIon

project perIod: janUary 2007 – december 2010

Funding (ksek):
 2007 2008 2009 2010 total
sterf 91 386 462 284 1223
slu 133    133
sum 224 386 462 284 1356

prIncIpal InvestIgator/contact person:

tom ericsson Department of Urban and Rural Development, Swedish University  
of Agricultural Sciences
p.o. Box 7012, SE-750 07 Uppsala, Sweden. Tel. +4618-672534,  
E-mail: tom.ericsson@sol.slu.se

co-applIcants:

karin blombäck, Department of Soil & Environment, Swedish University of 
Agricultural Sciences
agnar kvalbein, Norwegian Institute of Agricultural and Environmental Research, 
Bioforsk Öst Landvik, Norway

talks and posters at conFerences, meetIngs, semInars, FIeld days etc. In 2009:

16 Feb: GVD- Frühjahrsfortbildung, Fulda, Germany.

project sUmmary and statUs as oF 1 janUary 2010

The main objective of the project was to improve the precision of current recommen-
dations for demand-driven fertilisation. In 2007 the growth potential and the rela-
tionship between leaf nitrogen (N) status and growth of seven commonly used turf-
grass species were determined in a pot experiment. The results were tested in a field 
trial at Landvik, Norway, during 2008 and 2009.

In 2009 annual bluegrass and the creeping bentgrass variety ‘Nordlys’ were excluded 
from the study due to problems with nematodes and the origin of seeds. The N regi-
mes in 2009 were temporarily suspended and the rate of N addition was significantly 
increased, particularly in the two sub-optimum N treatments in order to overcome N 
immobilisation problems from 2008. This compensation fertilisation took place from 
early April to mid-June. Thereafter, the fertilisation regimes and measurement pro-
grammes continued according to the original plans.

Percentage cover, shoot density, diseases, colour, ball roll, root length, biomass 
amounts and nitrogen concentration in clippings are some of the characters that have 
been measured regularly. The overall impression of the turf in late autumn of 2009 is 
summarised in the table. Generally, the best colour and overall impression of the turf 
were associated with the highest rate of N supply, regardless of species. However, vigo-
rous growth affected the playing quality negatively. Except for chewing fescue var. 
‘Cezanne’, 60% of estimated requirements for maximum growth were adequate to 
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produce an acceptable playing surface. For Cezanne, 40% of maximum was sufficient. 
The N status of turf associated with good playing quality varied between 3.2 and 4.2% 
of dry weight. However, these data are preliminary. The ranking of species with regard 
to N requirement in order to achieve acceptable playing quality followed the same 
pattern as the maximum growth capacity measured in the pot experiment. 

Our results suggest that the leaf N concentration data presented in the table below 
can be used when calibrating a fertiliser programme, regardless of where the golf cour-
se is geographically located. By knowing the rate of N supply for one species in order 
to produce a high ‘quality’ turf, the corresponding supply for the other species studied 
can be calculated.

specIes treatment kg n/ % n In rankIng/ rankIng/ 
 % oF max 100m2  clIppIngs nItrogen  growth 
    reqUIrement capacIty

creeping bentgrass
‘independence’ 60 1.8 4.2 1 1
velvet bentgrass
‘legendary’ 60 1.3 3.7 0.72 0.71
colonial bentgrass
‘barking’ 60 1.3 3.4 0.72 0.72
creeping red fescue
‘center’ 60 0.9 3.3 0.50 0.55
chewing fescue
‘cezanne’ 40 0.6 3.2 0.33 0.33

photo:

Soil cores taken from creeping bentgrass plots in Landvik. From left to right:  
40%, 60% and 100% of optimal N supply.
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evaporatIve demands and deFIcIt IrrIgatIon  
on golF coUrses and other tUrFgrass areas

project perIod: jUly 2008 – december 2012

Funding (ksek):
 2008 2009 2010 2011 2012 total
sterf  400 400 400 300 1 500
other sources 94 365 459 459 365 1 742
sum 94 765 859 859 665 3 242

prIncIpal InvestIgator / contact person: 

trygve s. aamlid, The Norwegian Institute for Agricultural and Environmental 
Research, Bioforsk Øst Landvik, N-4886 Grimstad, Norway. 
Tel. + 47 90 52 83 78. E-mail: trygve.aamlid@bioforsk.no

co-applIcants: 

jan stavås, Rainbird Irrigation Company, Sweden 
jerry knox, Cranfield University, UK
agnar kvalbein, Bioforsk, Norway
hugh riley, Bioforsk, Norway

talks and posters at conFerences, meetIngs, semInars, FIeld days etc. 

12 Feb: sterf Irrigation Project Reference Group Meeting, Gjennestad College, 
Norway.
17 Feb: Head Greenkeeper / Landscape Engineer Class, Swedish Agricultural 
University, Alnarp, Sweden. 
4 sept:  sterf Irrigation Project Reference Group Meeting, Landvik, Norway. 

21 oct: Nordic Distance Course ‘Gräs för golfbanor’. Landvik, Norway. 
4 nov: Higher Greenkeeper Education, Swedish Golf Federation, Ljungbyhed, 
Sweden.
12 nov: WATEURF network meeting, Wageningen, Netherlands   

project sUmmary and statUs as oF 1 janUary 2010:

The goal of this project is to save water and promote turf quality through better irri-
gation practices. The project is organised into four subprojects (sp). 
As of 1 January 2010, most efforts have been put into sp 1, in which the objective is to 
determine the water consumption (actual evapotranspiration, et) of various turfgrass 
species on greens and fairways. The actual water consumption is determined by daily 
extraction and weighing of mini-lysimeters (metal cylinders 10 cm diameter, 30 cm 
deep, and with a sealed bottom) that have been installed into the turf.  In summer 
2009, the mini-lysimeters were extracted and weighed during three periods of 5-12 
days without rainfall. After each weighing, half the mini-lysimeters were hand-irriga-
ted to field capacity (as much water as the soil could hold), while the others remained 
unirrigated. At green mowing height (5 mm in Festuca spp. and 3 mm in Agrostis 
spp.), turfgrass water use increased in the order Agrostis canina < A. stolonifera < 
Festuca rubra ssp. commutata = F. rubra ssp. trichophylla < A. capillaris. For red fescue, 
this preliminary ranking is in contrast to that usually cited in the literature and also to 
values recorded on the fairway (mowing height 15 mm in all species) where F. rubra 
ssp. commutata and F. rubra ssp. trichophylla had lower water consumption than  F. 
rubra ssp. rubra,  Poa pratensis and Lolium perenne. Common names used  
in other parts
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The objective of sp2 is to develop thresholds for deficit irrigation. A preliminary trial 
was conducted from July to September 2009 under a rain-out shelter on a usga-green 
covered with Agrostis canina.  Fifty or 75% of the calculated soil water deficit was 
replaced at 3-4 or 6-8 day intervals. The only treatment that produced acceptable turf-
grass quality was replacement of 75% of turfgrass water use at 3-4 day intervals. The 
other treatments resulted in severe drought symptoms. 
Both sp1 and sp2 will continue with new recordings in 2010 and 2011. SP3 will also be 
initiated, implementing the findings in demonstration trials on golf courses, football 
pitches and public parks. sp4 will include publication of scientific papers and a 
‘Scandinavian Turfgrass Irrigation Handbook’. 

photo 1. Mini-lysimeter being hammered into fairway plots, Landvik, May 2009.
photo 2. Mini-lysimeter being extracted from fairway plot, Landvik, August 2009. 
photo 3. Drainage from lysimeters with daily irrigation to field capacity was prevented 
by putting plastic bags around the bottom of the lysimeter before reinstallation into 
green or fairway.
 photo 4. Plot irrigation wagon in deficit irrigation trial under rain-out shelter, 
Landvik, August 2009. 
photo 5. Mini-lysimeters with Agrostis canina (left) and Agrostis capillaris (right). 
photo 6. Mini-lysimeters from various turfgrass species on greens during the first 
assessment period in 2009. Lysimeters to the left were irrigated daily, those to the 
right were not irrigated 
all photos: Trygve S. Aamlid

1 4

2 5

3 6
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preservatIon oF cUltUral landscapes and  
cUltUral herItage elements on golF coUrses

project perIod: janUary 2009-december 2011

Funding (ksek) 
 2008 2009 2010 2011 2012 total
sterf  300 300 300  900
other sources  165 165 165  495
sum  465 465 465  1 395

prIncIpal InvestIgator / contact person: 

ole r. sandberg, Department of Landscape Architecture and Spatial Planning, 
Norwegian University of Life Sciences, P.O.Box 5003, n-1432 Aas, Norway.  
Tel: +476496 5300 (5357 direct) or +47 92202011, E-mail: ole.sandberg@umb.no

co-applIcants:

caroline hägerhäll, Department of Landscape Architecture and Spatial Planning, 
Norwegian University of Life Sciences
mari s. tveit, Department of Landscape Architecture and Spatial Planning,  
Norwegian University of Life Sciences

project sUmmary and statUs as oF 1 janUary 2010:

The aim of the study is to produce tools which can be used by golf course architects, 
greenkeepers and authorities, and to assess the impact of golf courses on cultural 
landscapes and cultural heritage elements.

The methods applied are a combination of case studies and literature studies. The 
project provides an assessment of how planning processes and environmental impact 
assessments (eia) related to golf courses differ in New Zealand, the UK and 
Scandinavia. The project  also explores the different scientific methods being applied in 
these countries, as well as possibilities for mutual method development using the met-
hods for analysis of visual landscape character and heritage values applied in the project.

Work in 2009 has comprised visits and collection of relevant information from  
specific golf courses in New Zealand and uk and trying out the Visulands method in 
Sweden. The research team has cooperated with the Golf Environment Organisation 
and the Macaulay Institute in Scotland.  

Preliminary results show that there are great differences in the planning processes in  
New Zealand and the uk/Scandinavia, whereas landscape character assessments and 
EIA are fairly similar in all three countries. The methods used for analysing landscape 
character and heritage values appear relevant and promising.

In 2010 the focus will be on golf courses in Scandinavia, where more case studies will 
be carried out and the methods further investigated. 

The question of public access on golf courses has also been studied in New 
Zealand and the uk and can be incorporated into the project if required.   
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mUltIFUnctIonal golF coUrse wIth  
UnIqUe natUral and cUltUral valUes

project perIod: janUary 2009 - december 2010
Funding (ksek) 
 2009 2010 total
sterf 125  125  250 
other sources 125  125  250 
sum 250  250  500 

prIncIpal InvestIgator / contact person: 

andreas nilsson, Kristianstads Vattenrike Biosphere Reserve, 
Kristianstads kommun, 291 80 Kristianstad
Tel: +46 (0)44136485, e-mail: andreas.nilsson3@kristianstad.se

co-applIcants: 

kristianstads golfklubb, Åhus 

talks and posters at conFerences, meetIngs, semInars, FIeld days etc. 

5 may: Presentation of the project for the media.
14 june: De vilda blommornas dag, Botanical day. Kristianstads Golfklubb Åhus.

project sUmmary and statUs as oF 1 janUary 2010

In addition to serving as important recreation areas for golfers and outdoor leisure 
activities, many golf courses possess high natural and cultural values. Kristianstads 
Golf Club has been working together with the Kristianstads Vattenrike Biosphere 
Office towards achieving environmental certification for the golf club’s courses and its 
operations in general. This project forms part of the work of promoting the multifun-
ctional utilisation of the golf courses and helping to preserve and develop the natural 

and cultural values by means of a number of demonstrations and pilot schemes on 
and adjacent to the golf course. The purpose of the project includes the creation of a 
multifunctional golf course where a greater awareness of the use of pesticides and 
watering, etc. will lead to their more economical use.

During 2009 measures have been taken on the course to increase biodiversity, e.g. 
mowing of roughs after flowering and removal of grass. These are measures that will 
benefit the flora and endangered insects, as well as making the roughs better for golf 
players. In demonstration plots, on roughs and in the surroundings, different measu-
res have been taken to create bare sand in order to promote biodiversity. These plots 
will be examined within the project and during the following years. 

Work has started to make the golf course more accessible to other forms of outdoor 
leisure activities through the use of paths. A botanical day was arranged to inform golf 
club members and the public about the high botanical values on the course and its 
surroundings. 

Information about biodiversity and measures to enhance it will be spread to golf play-
ers and users of the paths. Information boards concerning nature and demonstration 
plots are being placed on the course. 

Cultural values, botanical values, insects, birds and frogs have been documented 
during the year. Parts of the material have been published, or will be, published 
within the project. The project is scheduled for completion in December 2010.
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tUrFgrass For golF coUrses  
– nordIc dIstance learnIng coUrse

project perIod: march 2009 - jUly 2010

Funding (ksek):
 2009 2010 total
sterf 0 210 210
other sources  204 190 394
sum 204 400 604

prIncIpal InvestIgator/contact person: 

nilla nilsdotter-linde, Swedish University of Agricultural Sciences,  
Department of Crop Production Ecology, Box 7043, SE-750 07 Uppsala, Sweden.
Telephone No. +46 18 67 14 31, +46 70 662 74 05.  
E-mail: Nilla.Nilsdotter-Linde@vpe.slu.se

talks and posters at conFerences, meetIngs, semInars, FIeld days etc.

20-22 oct: 1st meeting in ‘Turfgrass for Golf Courses’, Bioforsk, Landvik, Norway
1-3 dec: 2nd meeting in ‘Turfgrass for Golf Courses’, Sandmoseskolen, Brovst, 
Denmark

project sUmmary and statUs as oF 1 janUary 2010

The distance course ‘Turfgrass for Golf Courses’ was started in 2003 in response to a 
strong demand for deeper knowledge of grass production and management on golf 
courses. Using grants provided by nova University, the course was organised at 
Nordic level by the Department of Crop Production Ecology at the Swedish 
University of Agricultural Sciences (SLU) in co-operation with the Norwegian 
University of Life Sciences (umb), the University of Copenhagen, Bioforsk, the 

Nordic Golf Federations and sterf. The course has been held three times in the past 
(2003-2004, 2004-2005 and 2006-2007), with 89 participants in total. Participants 
achieving a pass grade are awarded 7.5 hec (Higher Education Credits).

This present includes support for the following two activities:
- ‘Turfgrass for Golf Courses’; October 2009 – February 2010
- A research seminar for people who have previously participated in ‘Turfgrass for 
Golf Courses’; 3-5 February 2010

Twenty participants, mainly greenkeepers, were accepted to ‘Turfgrass for Golf 
Courses’ (3 no, 6 dk and 11 se). The course was finished in Uppsala, Sweden, on 2-4 
Feb 2010. Six projects were be presented on the last day of the course, which was also 
open to participants in the research seminar on 3-5 Feb. There were 24 participants 
and 10 lecturers at this seminar (6 no, 6 dk and 22 se). A workshop about Integrated 
Pest Management (imp) was integrated into the seminar. This workshop represents 
the start of a Nordic r&d programme in this field, funded by sterf and hopefully also 
by the governments in the different Nordic countries. The following sterf-funded 
projects were be presented at the research seminar:
•	Fertiliser	strategies	for	golf	turf:	Implications	for	physiology-driven	fertilisation.
•	Evaporative	demands	and	deficit	irrigation	on	sand-based	golf	greens.
•	Optimal	maintenance	for	hardening	and	early	spring	growth	of	green	turf.
•	Impact	of	mowing	height	and	late	autumn	fertilisation	on	winter	survival	of	golf	
greens in the Nordic countries.
•	Re-establishment	of	green	turfgrass	after	winter	damage,	spring	2009.
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wateUrF – water and tUrF – eFFIcIency and  
Use redUctIon For the FUtUre. an InternatIonal  
InItIatIve on sUstaInable Use oF water In  
tUrFgrass management

project perIod: november 2009 - 

Funding (ksek) 
 2008 2009 2010 2011 2012 total
sterf   100   100
other sources   100   100
sum   200   200

prIncIpal InvestIgator / contact person: 

maria strandberg, sterf, p.o. Box 84, SE-182 11 Danderyd, Sweden, 
Tel: + 46 8 622 1527, + 46 70 620 17 87, e-mail: maria.strandberg@sgf.golf.se 

co-applIcants: 

trygve aamlid, Bioforsk, Norway 
demie moore, 3Aquatrols Corporation of America/Aquatrols Europe,  usa/UK and 
Wageningen University – Land Degradation and Development, the Netherlands
coen ritsema , Alterra – Soil Physics and Land Use, Wageningen University, the 
Netherlands, and Wageningen University – Land Degradation and Development,  
the Netherlands
jerry knox, School of Applied Sciences, Cranfield University, United Kingdom

project sUmmary and statUs as oF 1 janUary 2010

wateurf - Water And Turf – Efficiency and Use Reduction for the Future – is led by 
the Scandinavian Turfgrass and Environment Research Foundation (sterf) in coope-
ration with Bioforsk, Aquatrols, Alterra, Wageningen University and Cranfield 
University.  The network was initiated to bring stakeholders and researchers together 
around the issues of water and turf, and to define a strategic research agenda related to 
sustainable use of water in the maintenance of turfgrass.  Managed turfgrass areas 
such as golf courses, sports fields and public parks are valuable social, environmental 
and economic resources, but they require substantial quantities of water and often 
border or contain bodies of water. Consequently, managed turfgrass is increasingly 
being scrutinised regarding consumption of, and impact on, water resources. 
wateurf’s goal is to provide science-based information on integrated management 
practices, based on existing knowledge and new research results, to reduce water con-
sumption, protect water quality and document the effects of well managed turfgrass 
areas on water resources. Based on sterf´s model of bringing stakeholders and resear-
chers together and defining and implementing a strategic research agenda, wateurf will 
develop opportunities for direct involvement by golf and other turfgrass sectors. The 
information generated will be used with various measures for training and education.  
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completed projects

The projects listed below were funded by sterf during 
the period 2001-2009. More information about the 
projects can be found on the sterf website sterf.golf.se

1. nitrogen utilisation efficiency in different golf green  

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

2. effects of demand-driven fertilisation on growth,  

appearance and nitrogen use efficiency of turfgrass.  

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

3. leaching of fungicides from golf greens: quantification 

and risk assessment.  

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

4. benefits and environmental risks of fungicide use on 

scandinavian golf greens. Trygve S. Aamlid, Norwegian 
Institute for Agricultural and Environmental Research 
(2004-2005).

5. evaluation of agrostis and Festuca varieties for use  

on scandinavian golf greens.  

Trygve S. Aamlid, Norwegian Institute for Agricultural 
and Environmental Research (2004- 2007).  

6. evaluation of agrostis and Festuca varieties  

(nordisk sortguide), Trygve S. Aamlid, Norwegian 
Institute for Agricultural and Environmental  
Research (2007).

7. evaluation of biodiversity and nature conservation  

on golf courses in scandinavia.  
Bente Mortensen, GreenProject (2006-2007). 

8. effects of organic amendments and surfactants  

on hydrophobicity and fungicide leaching from ageing  

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

9. 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).

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

11. turfgrass demonstration trials in dalarna. Erik Svärd, 
Swedish Golf Federation (2006-2008).

12. Improved strategy for control of microdochium nivale on 

golf courses. Anne Marte Tronsmo, Department of 
Plant and Environmental Sciences, Norwegian 
University of Life Sciences (2006-2008).

13. the influence of golf on nature and environment  

– analyses and evaluation of the environmental performance 

in scandinavia. Bente Mortensen, GreenProject 
 (2006-2008).
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Five sterf research projects related to pesticide use on 
golf courses and carried out in the period 2003-2009 
have been externally evaluated by an expert panel with 
scientific representatives and representatives from the 
golf sector.

These evaluations concluded that the projects have  
yielded important and useful information to the golf 
industry. The projects were rated good to excellent in 
terms of achieving their stated objectives, management, 
scientific achievement and dissemination of results. 
Only one project did not fully meet the objectives outli-
ned in the proposal. Allocation of funds to existing 
research facilities and expertise was deemed to give a 
very high return on project resources provided by sterf.

Below are some quotes from the expert panel’s overall 
assessment of the five projects evaluated:
 

1. leaching of fungicides from golf greens:  

quantification and risk assessment (2004-2005). 

 

“the availability of the 
experimental infrastructure 
and competence was an 
important foundation for the 
results. the funding of projects 
like this at an established 
scientific institution gives 
a very high return from 
sterf’s funds.”

2. benefits and environmental risks of fungicide use  

on scandinavian golf greens(2004-2005). 

 “this is an excellent project. 
project proposal, management  
and reports are very good to  
excellent. based on the final  
publication, the scientific  
achievement is also excellent.”

external evalUatIon oF  
completed research projects
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3. effects of organic amendments and surfactants on 

hydrophobicity and fungicide leaching from ageing  

golf greens (2006-2007). 

 “the scientific achievement 
based on the definition of the 
problem, the experimental 
design, the execution of the 
research, the data analyses 
and the publications presented 
is also exceptionally good. 
the results of this project 
represent a high return from 
the resources allocated 
by sterf.”

4. Improved strategy for control of microdochium  

nivale on golf courses (2006-2008). 

 “snow mould patches on 
the greens of nordic golf courses 
are an important problem. the 
project has clarified the efficiency 
of different pesticides used for 
this purpose. the results were 
adequately reported to 
sterfthrough annual and final 
reports and to the golf industry 
through direct participation, 
meetings and seminars”

5. evaluation of the plant growth regulator trinexapac-ethyl 

(primo maxx®) on nordic golf courses. (2007 - 2009).
 

“this is an excellent project. 
results were disseminated through 
nordic and international meetings, 
courses, seminars and congresses 
and through popular articles and 
reports. the interest and participa-
tion of several golf courses 
contributed to dissemination and 
implementation of the results.”
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economIc overvIew
Income statement
 01/01/2008 01/01/2007
 12/31/2008 12/31/2007
revenue
net revenue 4 925 737 4 704 286
 4 925 737 4 704 286
expenses
other external expenses -8 224 -17 736
 -8 224 -17 736
 4 917 513 4 686 550
Income from financial items
interest 144 713 82 321
surplus 5 062 226 4 768 871

balance sheet
 12/31/2009 12/31/2008
cash and bank balances 1 209 043 3 757 470
total assets 1 209 043 3 757 470

liabilities and equity
equity
restricted reserves 255 109 254 780
non restricted reserves 933 934 2 969 784
total equity 1 189 043 3 224 564
current liabilities

other current liabilities 20 000 532 906

total current liabilities 20 000 532 906

total liabilities and equity 1 209 043 3 757 470
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lIst oF pUblIcatIons

aamlid, t.s. 2003. kraftig satsing på golfgras i planteforsk.  
gressforum 2003 (3)2, 24-25. 

aamlid, t.s. 2003. prøving av kvein- og rødsvingelsorter på 
golfgreen. park & anlegg  2(4): 14-16. 

aamlid, t.s. 2004. nye forsøksgreener på landvik.  
park & anlegg 3 (7): 14-17. 

aamlid, t.s.,  b. molteberg, m.e. engelsjord & k.o. larsen 
2003. evaluation of agrostis and festuca varieties for 
use on scandinavian golf greens.  results from the sowing 
year 2003. report to the scandinavian turfgrass research 
foundation. 19 pp. 

aamlid, t.s. & b. molteberg 2004a. evaluation of agrostis
and festuca varieties for use on scandinavian golf greens.  
results from the sowing year 2003 and first green year 
2004.  report to the scandinavian turfgrass and 
environment research foundation. sterf.golf.se 24 pp. 

aamlid, t.s. & b. molteberg 2004b. utprøving av grasarter
og –sorter på golfgreener. resultater fra green-forsøka på 
landvik og apelsvoll i såingsåret 2003. gressforum 
1/2004: 18-21. 

aamlid, t.s., b. molteberg & a. tronsmo 2004. norske 
grassorter på norske golfbaner. gressforum 2/2004: 20-23. 

aamlid, t.s. & b. molteberg 2005. klare forskjeller i overvint
ring og tidspunkt for vekststart på planteforsks forsøks
greener. gressforum 2/2005: 18-21. 

aamlid, t.s., b. molteberg, f. enger, Å. susort, Å. & a.a. 
steensohn 2005a. evaluation of agrostis and festuca 
varieties for use on scandinavian golf greens. international 
turfgrass society research Journal 10: 52-53. 

aamlid, t.s., b. molteberg, a.a. steensohn, Å. susort & 
f. enger 2005b.  evaluation of agrostis and festuca varie-
ties for use on scandinavian golf greens.  results from the 
sowing year 2003 and the first two green years 2004 and 
2005.  report to the scandinavian turfgrass and 
environment research foundation. sterf.golf.se  21 pp. 
aamlid, t.s. 2006. vilka svampmedel är effektivast och 

samtidig mest miljovänliga ?  greenbladet 23(5), 58-59. 
aamlid, t.s. 2006.  seks råd for bedre vinteroverlevelse: råd 

til norske golfklubber før vinteren. ngf nyhetsbrev, nov. 2006. 
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. 2007. bedre gresskvalitet og mindre klipping med 
vekstregulering på norske golfbaner ?  ngfs nyhetsbrev mai 
2007. 

aamlid, t.s., m. larsbo & n. Jarvis 2008. effects of wetting 
agent on turfgrass quality, hydrophobicity, and fungicide 
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., m. larsbo  & n. Jarvis  2008. virkning av væte-
midler på greenkvalitet, sjukdomsangrep og utlekking av 
soppmidler fra sandbaserte golfgreener. gressforum 2008 
(2): 22-25. 

aamlid, t.s., g.h. ludvigsen, b. molteberg, i.s.hofgaard, & a. 
tronsmo 2008. nytteeffekt og utvaskingsfare ved sprøyting 
med soppmidler på greener. gressforum 2008 (3): 28-31.

aamlid, t.s. & b. molteberg  2008. hvilken grasart har best 
overvintringsevne: rødsvingel, 
engkvein eller krypkvein?  gressforum 2008 (4): 28-29.

aamlid, t.s. 2008. vatningsstrategi på golfbaner.  gressforum 
2008 (1): 12-15. 

aamlid, t.s. &  m. frisk  2008.  bevattningsstrategi på 
golfbanor. greenbladet 25 (2): 62-65. 

aamlid, t.s. &  a. nyholt  2008.  vandingsstrategi – under-
skudsvanding på greens. greenkeeperen 22 (3): 28-31.

aamlid, t.s. &  m. frisk  2008.  bevattningsstrategi på
 golfbanor. greenbladet 25 (2): 62-65. 

aamlid, t.s. &  a. nyholt  2008.  vandingsstrategi – under
skudsvanding på greens. greenkeeperen 22 (3): 28-31.

aamlid, t.s., o. niemelainen, m. rannikko, t. haugen, s. 
Junnila, t. espevig & Å. susort 2008. evaluation of the plant 

growth regulator primo maXX® (trinexapac-ethyl) on nordic 
golf courses. bioforsk report 3(1): 1-30. 

aamlid, t.s. 2009. når graset våkner om våren. gressforum 
2009 (2): 26-27. aamlid, t.s., and t. espevig, t. 2009. 
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