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1. Abstract 

Careful selection of turfgrass species and varieties is important for Integrated Pest Mangement 
(IPM) of golf courses. Turfgrass variety testing in USA, UK and central Europe has limited relevance for the 
five Nordic countries due to different climatic condition and Nordic restrictions in pesticide use. The 
objective of this research was to find species and varieties of Agrostis, Festuca, Poa and Lolium that are 
suited for pesticide-free management of putting greens in the two major climatic zones of the Nordic 
countries. The four sites were Korpa GC, Reykjavik, Iceland (64.1°N, 21.9°W, 30 m a.s.l) and Bioforsk 
Apelsvoll, Gjøvik, Norway (60.7°N, 10.9°E, 250 m a.s.l.) in the the northern zone, and Bioforsk Landvik, 
Grimstad, Norway (58.3°N, 8.5°E, 12 m a.s.l.) and Sydsjælland GC, Mogenstrup, Denmark (55.2°N, 
11.9°E, 11 m.a.s.l.) in the southern zone. The project was a continuation of similar proejcts in 2003-2006 
and 2007-2010.  

A total of 40 varieties, inclucing controls, of ten different species and subspecies were evaluated 
from seeding in July to September 2011 until November 2014. Except at Korpa GC where slow 
establishment required mowing at 7-10 mm in 2011 and 2012, the mowing height was 5 mm in F. rubra., 
Poa sp. and L. perenne, and 3-4 mm in Agrostis sp. Fertilizers were applied biweekly at an average 
seasonal rate of 11 g N m-2 in F. rubra, A. canina, A.capillaris and A.castellana, and 18 m-2 in L. perenne. 
A.stolonifera and Poa sp. The greens were aerated, verticut and topdressed, but no pesticides were used. 
Except at Korpa GC, they greens were also subjected to wear from a greens-type wear machine. All 
varieties within a species were reseeded in spring if one or more of them had less than 20 % winter 
survival. The 1m x 1m plots were evaluated in the growing season for visual turf quality, tiller density, 
leaf fineness, color, percent of plot area covered by undiseased turf of the seeded species, percent of 
plot area infected by disease (identified if possible) and daily height increment. Abiotic and biotic winter 
damage were assessed in spring and percent of plot area covered by moss by the end of the project. The 
data were analysed by ANOVA and species and varieties within species were ranked, firstly for decreasing 
turf quality, secondly for increasing winter damage, thirdly for increasing infection of in-season disease 
and fourthly for increasing invasion of moss.   

On average for varieties within species, the ranking of species for overall turf quality at the two 
sites in the northern zone was: Poa supina>F.rubra ssp. commutata>F.rubra ssp.litoralis>A.canina> 
A.capillaris> A.stolonifera=Poa trivialis>L.perenne >A.castellana>Poa annua. Postive characteristics of 
Poa supina were good winter survival and high restistance to diseases, but the species had a course leaf 
texture, a high growth rate and a very light green color. On averaged for two sites in the southern zone, 
the ranking was F.rubra ssp. commutata=F.rubras ssp.litoralis=A.canina>A.stolonifera>L.perenne> 
A.capillaris>Poa supina>Poa trivialis>A.castellana>Poa annua. On average for all sites, Festuca rubra was 
more winter tolerant and less affected by in-season diseases, but F. rubra ssp. commutata was less 
comptetitive to mosses than Agrostis sp. and Poa sp. 

In prioritized order, the following new vareities can be recommended for golf greens in the five 
Nordic countries as their visual quality was equal to or better than the control varieties:  

 Northern zone: Finland, central and 
northern parts of Sweden, continental 
and northern parts of Norway, Iceland 

Southern zone: Denmark, coastal 
regions of southern Sweden and  

southern Norway 

Agrostis canina:  
Control variety: Villa 

None None 

Agrostis capillaris  
Control variety: Villa 

1.PSGNBC, 2.Cleek, 3.Galina 1.Cleek, 2.PSGNBC, 3.Galina 

Agrostis stolonifera  
Control variety: Independence 

Teeone (T1) 007 

Festuca rubra ssp. commutata 
Control variety: Musica 

1.Caldris, 2. LøRc 0008, 3.Valetta, 4. 
Barlineus 

1. Barlineus, 2.Caldris, 3. LøRc 
0010, 4. Bodega, 5. Valetta 

Festuca rubra ssp. litoralis 
Control variety: Cezanne 

Nigella None 

Lolium perenne  
Control variety: Chardin 

1. Columbine, 2. Bargold Bargold 

Poa supina 
Control variety: None  

Supranova Supranova 

Poa trivialis 
Control variety: None 

Dark Horse Dark Horse 
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2. Introduction 

New turfgrass varieties are coming to the market every year. Tiller density, leaf fineness and turfgrass 
color continue to be major selection criteria in most breeding programs, but there is also increasing 
awareness of the critical role of species and varieties in an optimal strategy for Integrated Pest 
Management (IPM) of turfgrass areas. The former STERF projects ‘Evaluation of Agrostis and Festuca 
varieties for use on Scandinavian golf greens 2003-2006’ (Aamlid & Molteberg 2011) and ‘Evaluation of 
turfgrass varieties for use on Scandinavian putting greens 2007-2010’ (Aamlid  et. al. 2012) produced 
useful information and ranked species and varieties for winter hardiness, disease resistance and 
competition to weeds that reduce playing quality and visual appearance on golf greens in the Nordic 
countries. These aspects have become even more important with the EU Directive/128/EG, which 
suggests to restrict, and in certain areas even prohibit, pesticide use on turf.   
 
From 2011, STERF’s evaluation of species and varieties on golf greens are referred to as the ‘SCANGREEN’ 
program. While variety testing from 2003 to 2006 was conducted only at the Bioforsk’s research centers 
Apelsvoll and Landvik and in Norway, and the project from 2007 to 2010 at the two Norwegian sites plus 
Korpa GC in Iceland, SCANGREEN 2011-2014 was extended to also include a fourth trial site at Sydsjælland 
GC in Denmark.   

 
The objectives of SCANGREEN 2011-14 were:  
  
1. To clarify which varieties of Agrostis, Festuca, Poa and Lolium are best suited for pesticide-free 

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

2. To assess resistance to Microdochium nivale under field conditions after inoculation with Scandinavian 
isolates.   

3. Based on 1) and 2) provide annual updates of the variety lists to be presented at www.scanturf.org and 
www.sterf.com.   

4. 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 

 
This report gives the final results from the four-year project period.   
 

 
 

Photo 1.  Headgreenkeeper Per Sørensen, Sydsjælland GC, on the experimental green to be used for 
SCANGREEN 2011-14. Photo taken in August 2011 by Trygve S. Aamlid. 

http://www.scanturf.org/
http://www.sterf.com/


 

6 Aamlid et al. Bioforsk Report 10 (65), 2015 

 

3. Methods  

3.1 Varieties entered into the project 
 
A total of 41 varieties, including 7 controls, were entered into SCANGREEN 2011-14  (Table 1). Most 
varieties were entered by plant breeders /seed companies, but Poa annua (sold in Norway as unspecified 
seed) and Lolium perenne ‘Sauvigone’ were included as fill-in varieties by the project leader. The latter 
variety was later withdrawn from the market in 2013.  
 
 
 
Table 1.  List of varieties included in green trials in Scandinavia 2011-2014 (C = control) 
 

Species 

 

Variety name 

 

Owner or representative in Finland / Sweden / Norway / Denmark 

 

Agrostis canina Villa (C) DLF Trifolium 

 PSG 7PC2 Berner / Pick Seed / Pick Seed / Pick Seed 

Agrostis capillaris Jorvik (C) DLF Trifolium 

 Leirin (C) Graminor 

 Cleek (DLF ATE 0941) DLF Trifolium 

 PSG NBC Berner / Pick Seed / Pick Seed / Pick Seed 

 Galina (DP 77-9023)  DLF Trifolium 

Agrostis castellana PSG 7DB Berner / Pick Seed / Pick Seed / Pick Seed 

Agrostis stolonifera Independence (C) DLF Trifolium 

 Cobra Nova DLF Trifolium 

 007 Barenbrug(RAGT) / Weibulls Horto/Park- og Golfmaskiner / DSV Frø 

 Focus (PSG1GMC) Berner/Pick Seed/Pick Seed 

 Tyee Barenbrug(RAGT) / Weibulls Horto / Park- og Golfmaskiner / DSV Frø 

 SR 1150 Barenbrug 

 Teeone (T-1) Barenbrug (RAGT) 

 Tiger Shark Scandinavian Seed 

Festuca rubra ssp. commutata Musica (C) Barenbrug (RAGT) 

 Bargreen II Barenbrug 

 Barlineus Barenbrug 

 Bodega Barenbrug (RAGT)  

 Caldris (DP 77-9717) DLF Trifolium 

 Dolly (9FR329) Barenbrug 

 LøRc0008 Graminor 

 LøRc0010 Graminor 

 Lystig (LøRc0011) Graminor 

 Nikky DLF Trifolium 

 Valetta (DPFR 31646) DLF Trifolium 

Festuca rubra ssp. litoralis Cezanne (C) DLF Trifolium 

 Beudin DLF Trifolium 

 Nigella (DP 77-327) DLF Trifolium 

 Isolde DLF Trifolium 

 Joppa Scandinavian Seed 

Lolium perenne  Chardin (C) DLF Trifolium 

 Bargold Barenbrug 

 Columbine DLF Trifolium  

 Sauvigone fill-in variety 

Poa annua Unspecified fill-in variety 

Poa supina  Supranova Eurogreen 

Poa trivialis Dark Horse Scandinavian Seed 
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3.2 Experimental sites and protocol 
 

The trials were established on USGA-spec. greens at Korpa Golf Course, Reykjavik, Iceland (64.1°N, 

21.9°W, 30 m a.s.l.), Bioforsk Apelsvoll (60.7°N, 10.9°E, 250 m a.s.l.) and Bioforsk Landvik (58.3°N, 8.5°E, 

12 m.a.s.l.), Norway, and Sydsjælland GC, Denmark (55.2°N, 11.9°E, 11 m a.s.l.). Korpa and Apelsvoll 
were considered to represent the northern, and Landvik and Sydsjælland, the southern climatic zone of 
the Nordic countries (Fig. 1).   
 
The trials were established according to split-plot designs with three block (replicates), species on main 
plots and varieties on subplots. This allowed different management of the various species. Plot size was 
1.0 m x 1.0 m. Seeding rates of Agrostis sp., Poa spp., Festuca rubra and Lolium perenne were 0.7, 1.5, 
3.0 and 4.0 kg per 100 m2, respectively.  
 
The protocol has been included in Appendix 1. Most importantly, it prescribed annual fertilizer inputs of 
and 14-16 g N m-2 to establihshed greens with Agrostis stolonifera, Poa spp. and Lolium perenne, and 9-10 
g N m-2 to established greens with Festuca rubra, Agrostis capillaris, A.castellana and A.canina. Once 
established, the standard mowing height was 3 mm in Agrostis spp and 5 mm in Festuca rubra, Poa spp. 
and Lolium perenne. Different fertilizer rates and mowing heights were often necessary due to slow grow-
in or in conjunction with reseeding after winter damage; this is described in the next section. Chemical 
pesticides were never used in any of the trials  
 

  
 

Fig. 1. Trial sites and delineation of Scandinavia into two climate zones (red line).   
 
 

3.3 Weather conditions and management of the four trials during the 
project  
 
Table 2 shows mean monthly temperature and monthly precipitation at the four sites during the 
experimental period.   



 

Table 2. Monthly temperature (a) and monthly precipitation (b) from the month of seeding in 2011 to Decemmber 2014  compared with 30 year normal 
values at Korpa and Apelsvoll in the northern climatic zone and Landvik and Sydsjælland in the southern climatic zone (Weather data for Sydsjælland are 
mostly from DMI station Brandelev, but those indicated with and asterix are from DMI station Næstved.)   
 

a) Mean montly temperature, °C 
 Korpa  Apelsvoll  Landvik  Sydsjælland 

 2011 2012 2013 2014 30yr  2011 2012 2013  30yr  2011 2012 2013 2014 30yr  2011 2012 2013 2014 30yr 

Jan.  0.0 2.7 2.5 -0.5   -5.4 -8.7 -4.8 -7.4   0.1 -3.1 0.6 -1.6   2.1* -0.2 1.5 -0.1/-0.1* 

Feb.  2.7 3.6 1.9 0.4   -4.4 -5.7 0.2 -7.0   -0.5 -2.1 3 -1.9   -1.2* -0.8 3.9 0.0/-0.1* 

Mar.  2.9 1.2 2.1 0.5   4.0 -5.2 3.1 -2.5   6.8 -1.8 5.4 1.0   5.6* -1.0 5.7 2.5/2.0* 

Apr.  4.3 1.9 5.0 2.9   3.0 2.7 5.9 2.3   5.2 3.7 8.4 5.1   6.5* 5.9 8.4 6.3/6.0* 

May  6.2 5.6 8.1 6.3   10.0 11.6 10.4 9.0   11.8 11.5 11.7 10.4   12.3* 12.3 11.8 11.5/11.0* 

June  10.5 9.8 11.3 9.0   12.1 13.4 14.0 13.7   12.9 14.3 15.7 14.7   13.1 14.7 14.9 15.0 

July 12.4 12.4 10.9 11.8 10.6  15.8 14.5 17.2 19.0 14.8  17.0 15.8 17.7 19.6 16.2   16.2 18.0 19.6 16.2 

Aug. 10.8 12.4 10.2 11.6 10.3  14.2 14.1 14.9 14.4 13.5  15.5 15.8 16.0 15.6 15.4   17.1 17.5 16.2 16.3 

Sep. 9.2 7.3 7.1 9.4 7.4  11.5 9.7 10.7 11.2 9.1  12.9 11.6 12.8 13.5 11.8  14.3* 13.5 12.9 14.6 13.3/12.9* 

Oct. 4.4 4.3 4.0 4.0 4.4  5.8 3.4 5.7 7.2 4.6  8.9 6.8 8.9 10.5 7.9  9.7* 8.9 10.9 12.1 9.5/9.3* 

Nov. 4.0 1.5 2.0 5.6 1.1  2.7 1.7 1.1 2.0 -1.3  6.5 4.8 3.4 5.9 3.2  6.0* 6.1 5.9 7.5 5.0/4.8* 

Dec. -3.3 1.3 -0.5 -1.0 -0.2  -1.6 -7.4 0.3 -3.8 -5.3  2.1 -3.3 4.2 1.2 0.2  4.1* 0.5 4.9 3.0 1.8/1.6* 

Mean - 5.5 4.9 6.0 4.4  - 4.6 4.8 6.6 3.6  - 7.3 7.1 9.3 6.9  - 8.4 8.5 10.0 8.1 

 
b) Monthly precipitation, mm 

 Korpa  Apelsvoll  Landvik  Sydsjælland 

 2011 2012 2013 2014 30yr  2011 2012 2013 2014 30yr  2011 2012 2013 2014 30yr  2011 2012 2013 2014 30yr 

Jan.  185 164 90 76   47 24 78 37   144 81 288 113   78* 70 64 46/47* 

Feb.  184 122 18 72   13 30 55 26   15 26 271 73   21* 17 37 31/30* 

Mar.  158 61 154 82   3 32 19 29   27 36 82 85   13* 17 25 38/39* 

Apr.  75 58 66 58   33 39 42 32   130 101 47 58   33* 14 30 38/38* 

May  26 64 57 44   53 91 57 44   53 134 89 82   29* 59 38 43/43* 

June  31 95 112 50  100 35 122 41 60   119 159 40 71   94 71 39 49 

July 53 50 113 106 52  102 144 7 78 77  157 83 12 37 92   88 35 51 62 

Aug. 29 65 100 52 62  155 83 86 96 72  189 107 56 234 113   52 18 91 59 

Sep. 104 121 101 167 67  109 45 23 56 66  235 132 211 82 136  65* 75 58 66 56/58* 

Oct. 131 108 29 117 86  45 80 47 122 64  74 218 173 305 162  48* 53 64 106 52/54* 

Nov. 123 104 119 84 73  10 59 26 67 53  54 239 73 276 143  11* 40 57 37 60/60* 

Dec. 96 138 94 133 79  37 59 55 18 40  156 286 244 80 102  76* 56 54 110 53/55* 

Sum - 1246 1120 1155 801  - 653 581 727 600  - 1553 1304 1830 1230  - 635 534 697 587 
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3.3.1  Seeding year 2011 
 
Mean monthly temperatures during the first four months after seeding in July 2011 at Korpa, Apelsvoll and 
Landvik and during the first two months after seeding in September 2011 at Sydsjælland were higher than 
the 30 year normal values (Table 2a). August and September had unusually high rainfall at Apelsvoll and 
Landvik (Table 2b), while low precipitation in August was compensated by manual irrigation at Korpa 
(unlike the other sites, the experimental green at Korpa did not have a fully-automized irrigation system).  
In spite of the late seeding, the trial at Sydsjælland was also irrigated lightly and frequently during the 
grow-in phase. 
 
Information about soils / type of green, seeding dates and management in the seeding year 2011 is given  
in Table 3. Photos 2, 3 and 4 show some details at the time of seeding, and Photos 5-9 give impressions 
later in the seeding year.   
 
 
 
Table 3. Green type, soil conditions, seeding dates and management in the seeding year 2011.   
 
 

Korpa Apelsvoll Landvik Sydsjælland 

Type of green USGA-spec. USGA-spec. USGA-spec. USGA-spec. 

Year of construction 2007 2003 2003 2006 

Organic matter in rootzone (2011) 2.0 % (w/w) 2.0 (w/w) 2.7 (w/w) 0.9 – 1.2 % (w/w) 

Type of organic matter in rootzone 
Soil 

Composted garden 
waste (Green Mix) 

Composted garden 
waste (Green Mix) 

Sphagnum peat 

Seeding dates 27 July 20 July 20-22 July 26 Sep. 

Preplant 
fertilizer 

Type 
Blákorn 

Turf Food 14-3-5  
(partly organic) 

Binadan 5-2-4 
(organic) 

0 

N / P / K,  g m-2 0.70 / 0.29 / 0.82 0.70 /0.07 / 0.21 0.70 /0.28 / 0.56 0 

Plots covered by tarp after seeding 10 days Ca 10 days 8 days 0 

 
Ferti-

lization 
after 

seeding 

Fertilizer type(s) 
Yara 22-9-12 / 
Angus 3-0-12 
Yara 17-5-13 

Arena Start 22-3-10 / 
Arena Score 12-1-15 / 
Ammoniumsulfate / 

Arena Høst Extra 3-3-10 

Wallco 5-1-4 (liquid)/ 
Greenmaster 14-0-10 
(liquid) / Andersson 

13-2-13 

 
None 

First application after seeding 17 Aug. 5 Aug  3 Aug. - 

Last application before winter 18 Nov. 20 Oct. 27 Oct. - 

Number of applications 5 7 11 0 

Total rate of N, P and K, to 
A.stolonifera,  Poa sp. and 
L.perenne, g m-2 

7.4 / 2.7 / 6.0 14.9 / 1.9 / 9.8 15.0 / 1.6 / 11.8 
 
0 
 

Total rate of N, P and K, to 
A.capillaris, A.castellana, 
A.canina and F.rubra, g m-2 

4.1 / 1.4 /4.21 10.7 / 1.3 / 7.0 10.0 / 0.9 / 7.1 
 
0 

 
Mowing 

Type of mower Walk-behind Walk-behind Walk-behind 

 
No mowing 

 
in 2011 

Date of first mowing after  
seeding /height of cut 

22 Aug. / 20 mm Ca 10 Aug. / 10 mm 4 Aug. / 10 mm 

Lowest height in Agrostis  10 mm 4.0 mm 4.0 mm 

Lowest height in 
Festuca/Lolium/Poa 

10 mm 6.0 mm 5.5 mm 

Last mowing before  
winter / height 

25 Sep./ 10mm Ca 1 Oct. / 4 and 6 mm 11 Nov. / 5 and 8 mm 

 
Top-
dressing 

Type of sand  
Not topdressed in 

seeding year 
Pure sand, grain size 

0.2-0.7 mm 
Pure sand, grain size 

0.2-0.7 mm 
Not topdressed in 

seeding year 

Number of applications 0 2 4 0 

Total quantity 0 1.0 1.5 mm 0 

Verticutting None None None None 

Aeration (spiking) None None None None 

 
1Due to a misunderstanding, Agrostis canina, A. capillaris and A.castellana  were fertilized as A.stolonifera in the seeding year at 
Korpa.  
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In short, the establishment of the various species at the four sites was as follows:  
 

 Korpa: Lolium perenne, Festuca rubra and Poa sp. established well and developed a complete 
turf cover by the end of the seeding year. Agrostis sp. were slower and more uneven in 
establishment, and this was aggravated by an attack of Microdochium nivale, especially in 
A.capillaris and A.canina, in autumn. As can be seed from Photo 5, coverage of these species was 
not complete by the end of the seeding year.  

 Apelsvoll: Festuca was late in establishment and still had some open spots by the end of seeding 
year (Photo 6).   

 Landvik:  All species established well, but there was a severe outbreak of microdochium patch in 
late autumn in the trial at (Photos 7 and 8).  

 Sydsjælland: The trial at was scheduled to be seeded in August, but seeding was delayed many 
times due to rain and wind. When it was finally seeded on 26 September, the remainder of the 
growing season was rather short. Only Lolium perenne developed a 100% plant cover by the end 
of the seeding year (Photo 9).    

 
 

 
 
Photo 2a,b. Seeding the trial at Landvik on 20-22 July 2011. Agrostis seed was mixed with sand to ensure 

uniform distribution. Photo: Trygve S. Aamlid. 
 

 
Photo 3a,b. The experimental green at Korpa GC on 27 July 2011, just before seeding (left) and after 

coverage with permeable tarp to enhance germination (right). Photo: Gudni Thorvaldsson. 
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Photo 4. Seeding the trial at Sydsjælland on 26 Sep. 2011. Photo: Anne Mette Dahl Jensen. 
 
 
 

 
Photo 5a,b. The experimental green at Korpa in the seeding  year:  Left: Field emergence on 31 Aug.2011. 

Right: 18 October (observe disease in Agrostis capillaris (second main plot from right).  
Photos: Gudni Thorvaldsson. 

 

 
 

Photo 6. The experimental green at Apelsvoll on 11 October 2011. Coverage was incomplete in  
Festuca rubra. Photo: Wendy Waalen. 
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Photo 7. The experimental green at Landvik on 1 August 2011. Photo: Trygve S. Aamlid 
 
 
 
 

 
 

Photo 8. Parts of the experimental green at Landvik on 9 Dec. 2011. Photo: Trygve S. Aamlid 
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Photo 9. The experimental green at Sydsjælland on 1 November 2011. Photo: Anne Mette Dahl Jensen. 
 

3.3.2   The winter 2011-12 and the need for reseeding in spring 
 

December 2011 in Reykjavik was 3.1°C colder than the 30 yr normal value (Table 2), and snow covered the 
green from early December until late January (Table 4). February, March and April 2012 were milder than 
the 30-yr normal, but there were occasional frosts, snow falls and strong winds that were stressful to the 
turf. Assessements on 30 March and 27 April (Photos 11-13), showed that two of the varieties of Lolium 
perenne were severely damaged and needed reseeding. According to the protocol, all varieties of Lolium 
perenne were therefore reseeded. All varieties of Agrostis capillaris, A.castellana and A.canina were also 
reseeded, but that was mostly due to the aforementioned attack of microdochium patch in autumn 2011.   
 
In Norway, the winter 2011-12 was mild with only 98 and 33 days of snow cover at Apelsvoll and Landvik, 
respectively (Table 4). Both sites had record-high temperatures in March (Table 2). At Apelsvoll there was 
complete winter-kill in Lolium perenne, Agrostis castellana and Poa annua which had to be reseeded in 
spring 2012. All varieties of Festuca rubra were also reseeded, but that was not due to winter damage, but 
to open spots after incomplete establishment in 2011. Both Agrostis sp. and Festuca sp. were severely 
infected by pink snow mold (Photo 14).    
 
At Landvik, only Poa annua was dead after the first winter and needed reseeding in 2012; by mistake, this 
was not accomplished until July (Table 4). The spots of microdochium patch that had showed up in the 
previous fall were even more distinct in spring 2012 (Photos 15a,b).    
 
At Sydsjælland, December 2011 and January 2012 were milder than the 30 year normal value (Table 2), 
but February was cold with snow covering the green for about two weeks. Plant coverage on all plots was 
not complete because of late seeding in 2011 (Photo 16) but it was decided not to overseed any plot in 
spring 2012.  
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Table 4. Snow/frost during the winter 2011-12 and management in 2012 
 

 Korpa Apelsvoll Landvik Sydsjælland 

Snow 
cover 
during 
winter  

Duration of snow cover 1 Dec.– 25 Jan. 9 Dec. – 14 Mar. 21 Jan. – 23 Feb. 
Ca. two 
weeks in 
February 

Soil frozen under snow  Yes Yes Yes Yes 

Re-
seeding 

Species that were 
reseeded 

Agrostis 
capillaris, A. 
castellana, A. 

canina, 
Lolium perenne 

Festuca rubra, Lolium 
perenne, Poa annua, 
Agrostis castellana 

Poa annua 
No 

reseeding 

Reseeding, date 20 May 2 May July - 

 
 
Ferti-
lization 

Fertilizer type(s) 
Angus 12-3-9 
Urea 46-0-0 

Arena Green Plus 10-1-10 
Arena Score 12-1-15 / 

Ammoniumsulfat / 
Andersson 13-2-13 

Arena Høst Extra 3-3-10 

Arena Crystal (liquid)/ 
Arena Calcium (liq.)/  
Arena Start 22-3-10 

Greenmaster 14-0-10 
(liquid) /  

Andersson 13-2-13 

Arena 
16-2-12 

 
Arena Green 

Plus 
10-1-10 

First application in 
spring  

20 April 5 April 23 March  9 April 

Last application before 
winter 

30 Sept. 28 Oct. 7 Nov. 8 Oct. 

Number of applications 7 15 17 15 

Total rate of N, P and 
K, to A. stolonifera, 
Poa sp. and L.perenne, 
g m-2 

28 / 5.3 / 161 17 / 1.4 / 12 16 / 1.2 / 12 18 / 1.2 / 12 

Total rate of N, P and 
K, to A.capillaris, 
A.castellana, A.canina 
and F.rubra, g m-2 

22 / 3.9 / 121 11 / 0.9 / 8.0 10 / 0.8 / 7.5 9 / 0.6 / 6 

 
Mowing 

Type of mower Walk-behind Walk-behind Walk-behind Triplex 

First mowing in  
spring / height 

27 April /  
10 mm 

30 April / 
7 mm 

26 March /  
9 mm 

Late March / 
7 mm 

Lowest height in 
Agrostis  

7.0 mm 3.0 mm 3.0 mm 4.0 mm 

Lowest height in 
Festuca/Lolium/Poa 

7.0 mm 5.0 mm 5.0 mm 5.0 mm 

Last mowing before 
winter /height 

29 Sep. / 7 mm Ca 1 Oct/ 6.5 mm 17 Oct. / 3 and 5 mm 
25 Oct./  

7 mm  

Irriga-
tion 

Number of times 10 Not 
recorded 

23 Not 
recorded Total quantity, mm Not recorded 420 mm 

 
Top-
dressing 

Type of sand  Pure, black sand 
Pure sand, 
0.2-0.7 mm 

Pure sand, 
0.2-0.7 mm 

Green Mix 
light (Ignition 

loss 0.8) 

Number of applications 2 12 21 7 

Total quantity 5 mm 6 mm 8 mm 12 mm 

Veritcal 
mowing 

No of times, Agrostis 2 5 4 2 

No of times, other 
species 

0 2 3 2 

Spiking, 
6 mm 
tines 

No of times, Agrostis 0 0 5 2 

No of times, other 
species 

0 0 5 2 

Deep aeration None None 
15 Nov/12 mm solid 
tines /250 mm depth 

None 

Wear 
machine 

Number of  
passes 

No wear 10 (due to reseeding) 
55 (= 18300 rounds of 

golf) 
42 

 
1In 2012 (as in 2011), Agrostis capillaris, A. castellana and A.canina were fertilized as A. stolonifera at Korpa.  
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Photo 10. The trial on Iceland on 30 Jan. 2012, after two months of snow cover.  
Photo: Gudni Thorvaldsson. 

 
 

 
 

Photo 11. The trial on on Iceland at first assessment after winter on 30 March 2012.  
Photo: Gudni Thorvaldsson. 
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Photo 12. Agrostis plots at Korpa on 30 March 2012. Based on this photo, it was decided to reseed all plots 

of A.capillaris, A.castellana and A.canina. A.stolonifera was not reseeded.  
Photo: Gudni Thorvaldsson. 

 

 
 

Photo 13. Trial at Korpa on 27 April 2012. Notice the difference from the Photo 11 taken one month 
earlier, especially for Poa trivialis and Agrostis sp. Likely explanations for the bleaching of Agrostis sp. 

and Poa trivialis are photoinhibition and/or desiccating winds. Photo: Gudni Thorvaldsson. 
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Photo 14. The experimental green at Apelsvoll on 22 March 2012, shortly after snow melt. Festuca rubra 
and Agrostis sp. showed symtoms of pink snow mold. Lolium perenne and Poa annua were dead. Poa supina 
and Poa trivialis stood out with a fresh green color.  Photo: Wendy Waalen.  

 
 
 
 
 
 

 

 
Photo 15a,b. The experimental green at Landvik in April 2012. Only Poa annua was dead and needed 

reseeding. Photos Trygve S. Aamlid.  
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Photo 16. The trial at Sydsjælland on 15 March 2012. Poa sp. in the column to the far left, followed by 
one column of Lolium perenne and then Festuca rubra.  Photo: Anne Mette Dahl Jensen. 

 
 
 

 

3.3.3 The growing season 2012 
 
At Korpa, the summer 2012 had higher-than-normal temperatures from June to August. The total rainfall 
during these months was not far from the 30 year normal (Table 2), but the green did not have an 
automatic irrigation system, and in late summer, the turf showed clear symptoms of drought (Photo 17). 
Mowing heights were never lower than 7 mm and fertilizer rates were kept high to promote density (Table 
4). The turf quality of all species was acceptable until by the end of the season (Photo 18).  
 
Although June was rather cold, temperature and rainfall at Apelsvoll, Landvik and Sydsjælland were not 
far from the 30 year normal when summarized over the entire growing period. Recovery from the 
microdochium patches at Landvik was fast, while recovery from pink snow mold required some more time 
at Apelsvoll (Photo 19).  
 
Despite a high nitrogen input (Table 4), the trial at Sydsjælland needed almost the entire growing season 
2012 to develop 100 % cover after the late seeding in 2011. Several heavy topdressings with sand 
containing small amounts of compost were conducted, the last on 9 October (Photo 20, Table 4).  
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Photo 17. Trial at Korpa on 29 Aug. 2012. The green suffered from lack of an automatic irrigation system. 

Photo: Gudni Thorvaldsson. 
 
 

 

 
 
Photo 18. Trial at Korpa GC, Iceland, on 3 Dec. 2012. All species had recovered nicely from the drought in 

summer, and the coverage of Agrostis sp. was now acceptable.  Photo: Gudni Thorvaldsson. 
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Photo 19. Apelsvoll, 19 June 2012. Festuca rubra had been overseeded (into existing turf cover) and 
Lolium perenne had been reseeded after winter damage. Poa trivialis and Agrostis capillaris had not been 

overseeded or reseeded. Photo: Trygve S. Aamlid. 

 
 
 
 

 
 

Photo 20. Heavy topdressing of the trial at Sydsjælland on 9 Oct. 2012.  
Turf coverage was still not complete on all plots. Photo: Trygve S. Aamlid 
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3.3.4  The winter 2012-13 and the need for reseeding in spring 
 
The winter 2012-13 in Reykjavik was mild and with only 32 days of snow cover (Tables 2 and 6). The 
combination of frozen soil and desiccating winds nonetheless caused injury in Agrostis sp. and Poa annua 
(Photos 21-22) but plots were not reseeded as the live turf cover in spring was assessed to be more than 20 
% (Table 5). 
 
Table 5. Snow/frost during the winter 2012-13 and management in 2013 
 

 Korpa Apelsvoll Landvik Sydsjælland 

Snow 
cover 
during 
winter  

Duration of snow cover 
32 days in  

Dec. and Jan. 
1 Dec. - 20 April 

2 Dec. – 5 April (Snow 
removal + sand dress on 3 

April to melt ice) 

17 Dec. - 21 
March 

 

Soil frozen under snow  Yes Yes Yes Yes 

Re-
seeding 

Species that were 
reseeded 

Agrostis 
stolonifera, 
Poa annua 

Poa annua 

Lolium perenne, Poa 
annua, Poa trivialis, One 
block of A. capillaris, A. 
castellana  and A.canina 

None 

Reseeding, date 7 Aug. 28 May 
26 April (L.pernne) 
30 April (others) 

- 

     

 
 
Ferti-
lization 

Fertilizer type(s) 
Everris 6-5-11 
Angus 12-3-9 
Urea 46-0-0 

Arena Autumn Extra 3-3-15 
Andersson 13-2-13 

Arena Score 13-1-16 
Ammoniumsulfat 

Arena Green Plus 10-1-10 

Wallco 5-1-4 (liquid) 
Greenmaster 14-0-10 

(liquid) 
Andersson 13-2-13 

(granular) 

Arena 
16-4-8+2 MgO+0,5 

Fe 
Arena Green plus 

10-1-10 

First application in 
spring  

15 May 6 May 23 April 16 April 

Last application before 
winter 

18 Oct. 26 Sep. 8 Nov. 1 Oct. 

Number of applications 11 12 15 (18 on reseeded plots) 15 

Total rate of N, P and 
K, to A.stolonifera,  
Poa spp. and 
L.perenne, g m-2 

16.0 / 4.3 / 
9.5 

15.0 / 2.2 / 14.0 
16.0 / 1.9/ 12.0 

(+ 11.0 / 0.9 / 8.9  
on reseeded plots) 

18.0 / 1.2 / 12.0 

Total rate of N, P and 
K, to A.capillaris, 
A.castellana, A.canina 
and F.rubra, g m-2 

9.0 / 2.8 / 6.2 9.9 / 1.4 / 8.9 
10.4 / 1.3 / 8.5 

(+ 11.0 / 0.9 / 8.9 on 
reseeded plots) 

9.0 / 0.6 / 6.0 

 
Mowing 

Type of mower Walk-behind Walk-behind Walk-behind Triplex 

First mowing in spring 
/ height 

8 May 13 May 29 Apr. / 5 and 7 mm 14 Apr. / 7 mm 

Lowest height in 
Agrostis  

5 mm 3.5 mm 3.0 mm 4.0 mm 

Lowest height in 
Festuca/Lolium/Poa 

5 mm 5.0 mm 5.0 mm 5.0 mm 

Last mowing before 
winter /height 

12 Oct. / 6.5 
mm (all spp)  

20. Sep. / 3.5 and 7 mm 23 Oct. / 3 and 7 mm 29 Oct. / 7 mm 

Irrigation 

Number of times 

Not measured Not measured 

25 + hand-watering of 
reseeded plots 

Not measured 

Total quantity, mm 
280 mm + hand-watering 

of reseeded plots 

 
Top-
dressing 

Type of sand  
Pure black 

sand,  
0,2-2.0 mm 

Pure sand, 
0.2-0.7 mm 

Pure sand, 
0.2-0.7 mm 

Green Mix light 
(Ignition loss 0.8) 

Number of applications 6 11 21 8 

Total quantity 6 mm 6 mm 7 mm 8 mm 

Veritcal 
mowing 

No of times, Agrostis 4 5 4 2 

No of times, other 
species 

4 2 4 2 

Spiking / 
slicing 

No of times, Agrostis 1 0 3 6 
mm 
solid 
tines 

3 

No of times, other 
species 

1 0 3 3 

Deep aeration  19 Aug. 1 Oct. None None 

Wear 
machine 

Number of passes None 15 
36 

12000 rounds of golf (did 
not start until mid July) 

26 
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Photo 21. Trial at Korpa om 30 March 2013. Agrostis and Poa annua plots were weak after the tough 

winter.  Photo: Gudni Thorvaldsson 
 
 
 
 

 

 
 

 
Photo 22. Trial at Korpa on 25 May 2013. Poa annua and Agrostis plots (except A.capillaris ‘Leirin’) were 

still rather weak Photo: Gudni Thorvaldsson 
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Photo 23a,b. Trial at Apelsvoll on 22 April (just after snow melt, top photo) and 8 May 2013  
(bottom photo). Photos: Wendy Waalen. 

 
 
The trial at Apelsvoll was covered with a thick layer of snow for approximately 140 days during the winter 
2012-13 (Table 5). However, because of cold and stable temperatures (Table 2) there was no formation of 
ice under the snow, and all species except Poa annua overwintered without severe injury (Photo 23).  
 
At Landvik, the winter 2012-2103 was very tough to the turf. The soil froze up nicely and was covered with 
snow in early December, but an early mild spell resulted in ice formation under the snow in mid-December 
already. The mean temperatures for December, January, February and March were colder than the 30 year 
normal values (Table 2), but temperatures fluctuated and the ice increased in thickness.  On 3 April, after 
more than 100 days with ice cover under snow, the snow was removed and approximately 1 mm of black 
Green Mix topdress (0.5 % OM) spread on the ice. When the ice melted 3-4 days later, all plots of Lolium 
perenne, Poa annua and Poa trivialis were dead and had to be reseeded (Photo 24, Table 5). The other 
species were also injured, but not to the extent that they had to be reseeded except for one block with 
Agrostis capillaris, A.castellana and Agrostis canina which had experienced the thickest ice cover.    
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Photo 24a,b.Trial at Landvik on 8 April (just after ice melt, top photo) and after reseeding om 2 May 2013 
(bottom photo).  The reseeded spot in Agrostis stolonifera in the front to the right was due to mechanical 

injury when removing the snow on 3 April.  Photo: Trygve S. Aamlid 
 
 
With 63 days of snow cover (Table 5), the winter was harsh to the turf even at Sydsjælland. In this trial 
there was, however, no ice, and the winter damage was mostly due to Microdochium nivale, with the most 
severe attacks in Festuca rubra. No photos were taken at Sydsjælland in spring 2013.  
 
 

3.3.5 The growing season 2013 
 
The summer 2013 In Reykjavik was cold and wet (Table 2), and the winter-damaged plots of Poa annua and 
Agrostis stolonifera had not yet recovered by the assessment on 12 July (Photo 25). It was not until a new 
attack of Microdochium nivale that these plots were reseeded on 7 Aug. 2013 (Table 5).   
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Photo 25. Trial at Korpa GC on 12 July 2013. Poa annua and Agrostis stolonifera had still not recovered. 
Photo: Gudni Thorvaldsson 

 
In Southern Norway and Denmark, May, July and August 2013 were warmer than the long-term average 
(Table 2a). July 2013 was also very dry (Table 2b), but this had little impact as the trials at Apelsvoll, 
Landvik and Sydsjælland had automatic irrigation systems. Diseased patches on some Agrostis plots were 
found at Apelsvoll in late July, but the identity of the pathogen was not confirmed.  Except for one border 
plot, plots that had been reseeded after winer damage at Landvik had mostly recovered by the end of 
June (Photo 26).  

 

 
 

Photo 26. From the trial at Landvik on 28 June 2013. Yellow ring shows Agrostis capillaris, A.castellana  
and A.canina, block I, which had been reseeded two months earlier. By 28 June, only the border column 

to the left had not recovered. Photo: Trygve S. Aamlid.  
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3.3.6 The winter 2013-14 and the need for reseeding in spring  
 
At Korpa, November and December 2013 had mean temperatures close to the 30 yr normal value, while 
January, February and March were unsually mild (Table 2a). Duing this last winter there were long-lasting 
ice covers on many golf courses in Southern Iceland, but the SCANGREEN trial escaped most of these 
problems. Poa annua and Lolium perenne suffered severe winter injury (Photo 27), but none of the plots 
were reseeded in spring.  
 

 
 

Photo 27. Trial at Korpa on 26 April 2014. Poa annua and Lolium perenne had suffered severe winter 
damage. Photo: Gudni Thorvaldsson. 

 
At Apelsvoll, the last winter in the project period was mild and with no need for reseeding in spring except 
for Lolium perenne and Poa trivialis (Table 6). A mild spell around new year resulted in ice at Apelsvoll, 
but the ice was gone within a couple of weeks (Photo 28).  

 

 
 

Photo 28. The winter 2013-14 was benign to the turf at Apelsvoll. A mild period with snow melt around 
New Year resulted in ice formation, but the ice melted within a few days.  

Photo taken on 7 January 2014 by Wendy Waalen 
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Table 6. Snow/frost during the winter 2013-14 and management in 2014 
 

 Korpa Apelsvoll Landvik Sydsjælland 

Snow 
cover 
during 
winter  

Duration of snow cover 
59 days, mainly in 

Jan. and Feb. 

Ca 10 Dec - 17 March 
(almost melted in 

January) 

7-9 Dec., 13 Jan – 
17 Feb., 18-25 

Feb. 
11 – 21 Jan. 

Soil frozen under snow Yes Yes 
First two periods: 

Yes 
Last period: No 

Yes 

Re-
seeding 

Species that were 
reseeded 

No reseeding 
Lolium perenne and  Poa 

trivialis 
No reseeding No reseeding 

Reseeding, date -  30 May - - 

     

 
 
Ferti-
lization 

Fertilizer type(s) 

Ammoniumsulfate, 
N-xt NPK 9-5-5 + 

micro, 
Angus 12-3-9 

Potassium nitrate 
Iron sulfate 

Arena Green Plus 10-1-10 
Andersson 13-2-13 

Arena Score 13-1-16 
Ammoniumsulfat 

Arena Autumn Extra 3-3-15 

Andersson 13-2-13 
(granular) 

Wallco 5-1-4 
(Liquid) 

Greenmaster 
14-0-10 (liquid) 

Arena 
16-4-8  

+2 MgO+0.5 Fe 
Arena 

Green plus 
10-1-10 

First application in spring 23 April 14 April 25 March 8 April 

Last application before 
winter 

29 Sep. 14 Oct. 23 Oct. 23 Sep. 

Number of applications 14 15 16 15 

Total rate of N, P and K, 
to A.stolonifera, Poa 
spp. and L.perenne,   

kg /100 m2 

12.5 / 1.5 / 9.8 16 / 1.3 / 14 16 / 1.9 /13 18.0 / 1.2 / 12.0 

Total rate of N, P and K, 
to A.capillaris, A.canina 
and F.rubra, kg /100 m2 

7.8 / 0.9 / 6.1 11 / 0.8 / 8.1 10 / 1.2 / 8.3 9.0 / 0.6 / 6.0  

 
Mowing 

Type of mower Single Single Single Triplex 

First mowing in spring / 
height 

2 May / 7 mm 2 May (4.5 and 6.5 mm) 12 March / 6 mm 31 Mar. /7 mm 

Lowest height in Agrostis 5.0 mm 3.5 mm 3.0 mm 4.0 mm 

Lowest height in 
Festuca/Lolium/Poa 

5.0 mm 5.0 mm 5.0 mm 5.0 mm 

Last before winter 
/height 

1 Oct. 14 Oct./ 3.5 and 7 mm 
3 Nov./ 3.0 and 

6.0 mm 
29 Oct. / 7 mm 

Irrigation Number of times Not 
recorded 

Not 
recoreded 

38 / 720 mm 
Not 

recorded Total quantity, mm 

 
Top-
dressing 

Type of sand 
Pure sand  

0,2 – 2.0 mm 
0.2-0.7mm 0.2-0.7mm 

Green Mix light 
(Ignition loss 0.8) 

Number of applications 15 10 31 7 

Total quantity 7 mm 6 mm 7 mm 7 mm 

Veritcal 
mowing 

No of times, Agrostis 4 4 0 2 

No of times, other 
species 

 
2 

2 
 
0 

2 

Spiking, 
6 mm 
tines 

No of times, Agrostis 5 None 1 3 

No of times, other 
species 

 
5 

None 2 3 

Deep aeration 
 

None None None 
1 

12 mm tines 

Wear 
machine Number of passes None 10 

62 (20000 rounds 
of golf) 

15 

 

 
At Landvik, the period with wet snow on unfrozen soil in late February caused a severe attack of both 
Typhula incarnata and Microdochium nivale in Agrostis stolonifera (Photo 29). Spring was, however, very 
early and the plots recovered rapidly. The green was mowed for the first time as early as 12 March, which 
is record for Landvik.  
 
At Sydsjælland there only 10 days of snow cover, but nonetheless a significant attack by Microdochium 
nivale during the winter 2013-14.   
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Photo 29. A good mixture of pink snow mold caused by Microchium nivale and gray snow mold caused by 
Typhula incarnata in Agrostis stolonifera at  Landvik in early March 2014. Photo: Trygve S. Aamlid 

 

3.3.7 The growing season 2014 
 
In the last evaluation year, the mowing height at Kopra was down to 5 mm in all species (Table 6). At the 
same time, fertilizer levels were lower than prescribed in the protocol.  
 
 

 
 

Photo 30. Trial at Korpa on 30 Aug. 2014. Photo: Gudni Thorvaldsson. 
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At Apelsvoll, Landvik and Sydsjælland, July 2014 had record-high temperatures.  At Landvik, July 2014 also 
had low rainfall, resulting in extended use of the irrigation system (Table 6).   
 
In the trial at Sydsjælland, all species except Poa trivialis and Poa annua gave a reasonably good 
impression in the last evaluation year (Photo 31).  
 
 

,  
 

Photo 31. Trial at Sydsjælland GK on 5 July 2019. Weedy plots in the foreground are  
Poa trivialis and Poa annua. Photo: Trygve S. Aamlid. 

 
 

3.4 Inoculation with Micodochium nivale at Landvik  
 
According to the project’s objective no 2, the trial at Landvik was inoculated with M.nivale before the 

winters 2012-13 and 2013-14 to get a more accurate evaluation of the resistance to this pathogen in 

various species and varieties.  

 

Before the winter 2012-13 this was done in two ways:  

 

 On 21 November 2012, clippings from a Poa annua green at Landvik, severely infected with 

micrdochium patch, were mixed with topdressing sand and distributed evenly over the entire 

experimental area.  

 

 On 27 November 2012 inoculum of two isolates of Microdochium majus (19/02 and 12/04) were 

obtained from the fungal collection at the Bioforsk Plant Health Department (inoculum of 

Microdochium nivale was not available in sufficient amounts). The fungus was first grown on PDA 

on Petri plates. Then PDA plugs containing Microdochium nivale were transferred to glass flasks 

containing Potato Dextrose Broth (PDB; 24 g per liter media). The flasks were incubated at 14 ºC 

on a shaker at 150 rpm during 12 days. The inoculum was ground using a blender, diluted in water 

and sprayed evenly over the experimental area at a total rate of 3.9 x 105 cell forming units (CFU) 

per m2. 
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Before the winter 2013-14, the experimental area was inoculated on 11 November 2013 with a suspension 

of both spores and mycelium of Microdochium nivale that had been isolated from the same nearby green 

with Poa annua as used in the previous year. For mycelium suspension, the fungus was cultivated on PDB 

as described above. In addition to this, the sporodochia of Microdochium nivale were scraped from the 

PDA plates and diluted with water (Photo 32). Mycelium and spore suspension were mixed together, and 

CFU was measured using a dilution method. The inoculum was sprayed evenly over the experimental green 

at a total rate of 3.2 x 105 CFU per m2.  

 

  

 

 
 

Photo 32a-c. A Petri plate with pure culture of Microdochium nivale (left). Magnification of M nivale 

sporodochia on a Petri plate with a pure culture of the fungus (middle). Cultivation of Microdochium 

nivale on PDB on a shaker at 150 rpm (right). Photos: Tatsiana Espevig. 

 

3.5 Assessments, statistical calculations, and presentation of results 
 
The trials were rated at monthly intervals for visual turf quality and most other characters. The complete 
observation program is outlined in the protocol in Appendix 1.  
 

At all sites, the assessments were undertaken by experiences researchers / technicians.  However, as 

no attempt was made to harmonize the use of scales at the four locations, values should not be used to 

compare turfgrass quality at the four sites.  
 
The experimental data were analyzed using the procedure PROC ANOVA (SAS Institute 2002). For 
comparison of species, values for all varieties (subplots) within each main plot (species) were averaged 
before the analyses. If on one date not all species had not been assessed due to slow establishment, 
winter damage or other reasons, these data were excluded from the comparions of species, but not from 
the observation of vareities within species. This and the weighing of observations between the different 
observation years, is further explained in Appendix 2.  

 
The results for species and varieties within species were analysed separately for each of the four sites, for 
the northern climatic zone including Korpa and Apelsvoll, for the southern climatic zone including Landvik 
and Sydsjælland, and in one overall analyses  including all four sites. When analysing data across sites, the 
main effect of species (varieties) and the interaction site x species (site x variety) were tested against 
species x block within site (variety x block within site) as the error term. The probablity levels P≤0.001, 
0.001<P≤0.01, 0.01<P≤0.05 and 0.05<P≤0.10 and P>0.10 were indicated with ***, **, *, (*) and ns (not 
significant), respectively.  Whenever significant (P≤0.05) differences occurred,  the Least Significant 
Difference (LSD) was calculated for comparison of species or varieties. P-values in the range 0.05-0.10 
were referred to as ‘tendencies’.   
 
The results are presented in Tables 7-13. In these tables, species or varieties have been ranked for 
decreasing overall turf quality. In cases where two or more species (varieties) had the same scores, they 
were ranked secondly for increasing winter damage, thirdly for increasing infection of in-season diseases 
and fourthly for increasing invasion of moss by the end of the trial period. This ranking was done to 
evaluate which species and varieties best suited for Integrated Pest Management, or even Pesticide-Free 
Management, of putting greens in the Nordic countries.  
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4. Results and discussion  

4.1 Comparison of species (Table 7) 

 
Poa sp.  
 
The biotype of Poa annua used in this project was not specified. It had very poor winter survival and 
usually needed reseeding in spring. At Korpa, Landvik and Sydsjælland where reseeding was not followed 
up to as consistenetly as at Apelsvoll, the cover of Poa annua was often too poor to be evaluated for 
density, color, leaf fineness, winter color, in-season diseases and growth rate. Only at Apelsvoll were 
observations of Poa annua reasonably complete, and this trial showed that the unspecified Poa annua had 
inferior quality to all other species and varieties in the project. Buying of Poa annua seed of unspecified 
origin should therefore be avoided. Earlier variety testing also showed poor performance of ‘True Putt’, a 
American variety of Poa annua (Aamlid & Molteberg 2011).  
 
Poa supina ‘Supranova’ was entered into the project after initiative by Erkki Hakamäki of the Finnish seed 
company Berner OY. Finnish experience indicated  that Poa supina  was winter hardy, adapted to shade, 
and that it could tolerate mowing at 3 mm (Hakamäki 2014). While Poa supina in our trials was not mowed 
lower than 5 mm, the favourable Finnish experiences were largely confirmed as Poa supina had the highest 
score for visual merit at Korpa and on average for both sites in the northern zone. Poa supina had a high 
level of resistance to snow molds and diseases occurring during the growing season, and unlike Poa annua 
and Poa trivialis it survived the long ice encasement at Landvik in 2013-14 (Photo 33). Its ability to recover 
from injury and protrude into neighbor plots was due to the formation of stolons which, however, was less 
aggressive in these green trials than in parallel trials at 15 or 30 mm mowing height at Landvik.   
 
Poa supina had a very light green color and a course leaf texture (Photo 34a), and some golfers may 
perhaps question its playability on greens. It was also slow in establishment, especially at low soil 
temperature such as in the trial at Korpa. Chances for successful introduction of Poa supina into existing 
greens are therefore highest if greens are overseeded at high soil temperature in the summer or early fall, 
and Poa supina is not a good alternative for fast recovery of dead greens in spring. The co-existence of Poa 
supina species and subspecies of Festuca and Agrostis also needs further investigation. Despite these 
disadvantages and uncertainties, Poa supina may perhaps become an alternative to Poa annua on golf 
greens in northern areas where other species are usually killed by the winter.   
 
 

 
 

Photo 33. Poa supina at Landvik 29 April 2013. Plots were damaged after more than 100 days of ice 
encasement, but they recovered without being reseeded. Photo: Trygve S. Aamlid 
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Photo 34 a,b. Poa supina had a yellowish, light green color rather and a rather course texture at 5 mm 
mowing height (left). In the photo to the right, it has started to spread into neighbor plots.  

Photos taken in the last evaluation year (2014) by Trygve S. Aamlid. 
 

 

 
 

Photo 35. Varieties of Lolium perenne and species of Poa at Landvik on 9 Nov. 2011, 3 ½ months after 
seeding. Photo: Trygve S. Aamlid 
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The third species of Poa in this project, Poa trivialis, is sometimes includes as a nurse crop in seed 
mixtures with Agrostis stolonifera or Festuca rubra /A, capillaris to enhance reestablishment after winter 
damage. However, in these trials, Poa trivialis was not significantly faster in establishment than Festuca 
rubra or any of the Agrostis species except in comparison with F.rubra ssp. litoralis at Apelsvoll and A. 
stolonifera at Sydsjælland. This is contrary to our previous SCANGREEN project in which Poa trivialis 
established just as quickly as Lolium perenne (Aamlid et al. 2012). Possible reasons for this discrepancy 
can be that different varieties of Poa trivialis were used in the two projects (‘Qasar’ and ‘Race Horse’ in 
2007-2011 vs. ‘Dark Horse’ in this project) or that the seed quality was different.  
 
The justification for using Poa trivialis or Lolium perenne as nurse crops is that they are supposed to have 
poor persistence at green’s mowing height. Despite slower establishment, Poa trivialis, had, however, 
certain advantages over Lolium perenne, such as a lower growth rate, higher density and finer leaf texture 
(Photo 36). In the southern climatic zone where both species are likely to survive the winter, the risk for 
surviving plants of the nurse crop to compromise green quality in the long run is probably higher for Lolium 
perenne than for Poa trivialis.   
 
 

 
 
Photo 36. Density and leaf fineness of Poa trivialis ‘Dark Horse’ (left) and Poa annua (unspecified, right)  

at Landvik on 15 October 2011. Photo: Trygve S. Aamlid 
 
 
 
Festuca rubra  
 
Among the two subspecies of Festuca rubra, ssp. commutata produced better turf quality than ssp. 
litoralis at Apelsvoll, while it was the other way round at Korpa. In the southern zone, the two subspecies 
had virtually the same mean score for visual merit at Landvik and Sydsjælland, but there was a shift 
during the season as ssp. commutata performed better in the spring than in the fall, while the opposite 
was the case for ssp. litoralis. While the difference in winter survival was not significant on average for 
the four trial sites, our results are in general agreement with (Petersen 1980) who stated that ssp. litoralis 
is more adapted to a coastal climate than ssp. commutata. The results from Landvik also showed that ssp. 
litoralis was more susceptible the pink snow mold in spring and to red thread during the growing season,  
whilst the susceptibility to microdochium patch during the growing season was the same in the two 
subspecies at Landvik (Photo 37) and in fact slightly higher in ssp. commutata at Korpa and Apelsvoll. We 
conclude that both subspecies ought to be included in Festuca rubra seed blends for both climatic zones, 
but the ratio may vary with relatively more commutata and relatively less litoralis in northern and 
continental areas. A recent analyses of visual merit scores of turfgrass varieties entered into Scandinavian 
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variety testing during the past thirty years showed that larger genetic improvements had been achieved in 
ssp. litoralis than in ssp. commutata (Aamlid & Gensollen 2013). The trial at Sydsjælland also showed that 
ssp. commutata is less vulerable to moss invasion than ssp. litoralis.  

 
 
Agrostis sp.  
 
As in earlier variety testing onn greens (Aamlid et al. 2012), all species of Agrostis were ranked 
significantly behind the two subspecies of Festuca rubra at Korpa. One reason for this was the recurring 
infection by M.nivale in late summer, especially in A.capillaris, A.castellana and A.canina (Photo 38). The 
reason why Agrostis sp., performed so poorly in Iceland is not clear, but one explanation could be that the 
lack of an automatic irrigation system on the experimental green at Korpa disfavored Agrostis sp. 
compared with Festuca rubra.   
 
Contrary to its poor performance at Korpa, Agrostis canina was ranked higher than any other species for 
visual quality at Apelsvoll and Landvik. Among the positive characteristics of A.canina was a very high 
density, a very fine leaf texture, an attractive winter color and about 30% lower growth rate than A. 
stolonfera. At Landvik and on average for four sites, it also tended to have slightly better winter survival, 
but more in-season disease than A.stolonifera. Better tolerance to ice encasement in A.canina than in 
other turfgrass species was recently demonstrated in the STERF project ‘Turfgrass survial in a changing 
winter climate’ (Waalen et al., in press).  
 
 
 

 
 
Photo 37. In the trial at Landvik. Festuca rubra ssp. commutata and ssp. litoralis were equally susceptible 

to microdochium patch during the growing season, but ssp. commutata showed significantly more 
symptoms of pink snow mold in spring. F. rubra ssp. litoralis had a significantly  

greener winter color. Photo taken on 7 Janaury 2014 by Tatsiana Espevig.  
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Photo 38. Attack of M.nivale in Agrostis sp. at Korpa GC in the seeding year. Photo: Gudni Thorvaldsson.  
 

 
The major argument against seeding Agrostis canina on golf greens is that it is notorious for accumulation 
of thatch. In this project, this was confirmed by a 5 mm thicker thatch layer in A.canina than in 
A.stolonifera at Landvik. On the other hand, the ignition loss of the thatch/mat layer was exactly the 
same - 5.6 % - in both species, and this shows that the addition of 23.5 mm sand to all species over the 
entire project period and the 35 % reduction in fertilizer level to A.canina compared with A.stolonifera 
helped to alleviate the thatch problem.  
 
In spite of its susceptibility to microdochium patch at Korpa, Agrostis capillaris performed better in in the 
northern than in the southern zone. One reason for this was that the species was more susceptible to take-
all patch than any other species at both Sydsjælland and Landvik. A.capillaris was also less resistant than 
the other Agrostis species to pink snow mold, but in contrast to A.stolonifera¸it was not affected by gray 
snow mold (Typhula incarnata) at Landvik.  
 
Among the Agrostis species tested in this project was also A.castellana (dryland bentgrass). The fact that 
this is not a native species to the Nordic countries was demonstrated by its very lower scores for overall 
visual quality at all sites. At least for use on golf greens, ‘PSG7DB’ did not represent sufficient 
improvement in winter hardiness compared with ‘Highland Bent’, another variety of A.castellana that is 
still on the market.   
 
 
Lolium perenne  
 
Breeding of Lolium perenne over the 2-3 decades has concentrated on tiller density and leaf fineness, and 
many of todays’ vareities are therefore better adapted to golf greens than vareities 30 years ago (Sampoux 
et al. 2012, Aamlid & Gensollen 2014). On average for the four trials, Lolium perenne was also less 
susceptible to in-season diseases than the other species except Poa supina and Festuca rubra ssp. litoralis. 
Except at Korpa where it entered the first winter with a high amount of standing biomass, it was also not 
particularly susceptible to snow molds, hence, the need for reseeding in spring was mostly due to abiotic 
damages. However, in the trial at Sydsjælland GC where it was never reseeded, Lolium perenne gradually 
lost density and was therefore more invaded by Poa annua than any other species except A.castellana. The 
Lolium plots were also invaded by moss, although not to the same extent as Festuca rubra ssp. commutata 
which received lower fertilizer inputs.   
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Table 7. Comparison of species 
 

 
Turfgrass visual quality (1-9, 9 is best quality) 
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a) Korpa GC, Iceland (northern zone) 

Poa  
supina 

5.9 6.0 5.5 6.2 6.0 5.3 5.8 6.8 12 6.3 2.0 2.4 5.9 91 1 0 0 0.6 

F. rubra 
litoralis 

5.5 7.3 5.3 4.7 5.5 5.0 5.1 6.0 30 4.8 8.1 4.8 6.0 93 2 1 1 0.6 

F. rubra 
commutata 

5.0 6.3 5.0 4.3 5.1 4.7 4.8 5.4 30 4.7 8.2 5.2 5.4 92 2 2 2 0.6 

Lolium 
perenne 

4.3 9.0 4.5 3.5 2.4 3.0 3.4 5.3 71 5.3 4.6 5.2 5.7 73 39 0 0 1.0 

Poa trivialis 4.0 7.3 6.1 2.2 1.9 2.7 3.3 5.6 23 5.0 5.8 5.7 5.0 68 34 7 7 0.9 

Agrostis 
stolonifera 

3.7 6.2 5.0 1.9 3.0 2.8 3.4 4.7 27 6.3 4.3 4.7 5.1 65 40 12 12 0.7 

Agrostis 
capillaris 

3.6 4.1 3.5 3.3 3.9 3.0 3.6 4.3 26 6.4 4.1 4.7 5.2 70 19 17 17 0.5 

Agrostis 
castellana 

3.2 4.7 3.8 2.6 2.3 2.2 2.8 4.3 27 6.1 4.5 4.9 6.2 61 38 14 14 0.5 

Agrostis 
canina 

3.1 3.3 3.0 2.2 3.9 2.3 3.0 4.3 26 6.9 4.5 4.1 5.2 62 25 21 21 0.5 

Poa  
annua* 

- - - - - - - - 23 - - - - 46 44 - - - 

Sign. *** *** *** *** *** *** *** *** *** *** *** *** * *** *** *** *** *** 

LSD 5% 0.4 0.6 0.6 0.6 0.8 0.6 0.4 0.6 7 0.4 0.3 0.3 0.7 6.0 4.0 4.0 4.0 0.2 

*Not included in ANOVA                  
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Table 7. Comparison of species (contd.) 

 

 
Turfgrass visual quality (1-9, 9 is best quality) 
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b) Bioforsk Apelsvoll, Norway (northern zone) 

Agrostis 
canina 

6.2 6.1 7.4 5.7 5.7 6.0 6.5 5.9 89 8.2 6.3 6.5 7.3 93 13 18 3 3 0.7 0 

F.rubra 
commutata 

5.8 4.1 5.8 6.8 5.8 5.5 6.6 5.6 84 5.6 7.9 6.0 4.2 94 16 18 2 2 1.4 2 

Poa  
supina 

5.5 6.1 6.1 5.3 4.8 4.8 6.0 5.0 91 5.3 3.7 5.1 4.0 95 28 4 0 0 1.8 0 

Agrostis 
capillaris 

5.3 5.5 5.1 5.8 4.9 4.8 5.7 4.9 91 6.1 5.4 5.7 4.6 92 28 30 2 2 1.1 3 

F.rubra 
litoralis 

5.1 2.7 5.0 5.9 5.6 4.6 6.1 5.2 81 5.4 7.8 6.0 5.5 90 14 13 1 1 1.4 2 

Agrostis 
stolonifera 

4.9 5.5 5.2 4.7 4.4 4.0 5.2 5.1 91 6.1 5.3 5.2 3.8 92 14 18 2 2 1.0 0 

Poa 
 trivialis 

4.7 5.6 5.9 3.9 3.8 3.6 5.4 4.4 90 5.1 4.9 5.5 4.0 88 48 9 0 0 1.7 0 

Lolium 
perenne 

3.5 4.7 4.0 2.9 2.9 1.8 4.1 4.0 85 3.5 3.6 7.4 7.2 76 84 13 0 0 2.0 0 

Agrostis 
castellana 

3.1 4.2 2.3 3.3 3.0 2.6 3.2 2.6 83 5.0 4.9 5.3 5.1 73 35 7 3 3 1.1 0 

Poa  
annua  

2.8 5.5 2.4 1.9 2.9 1.9 2.9 2.4 90 3.1 2.9 4.0 3.7 88 59 26 0 0 1.5 0 

Sign. *** *** *** ** ** *** *** *** *** *** *** ** *** *** ** * *** *** *** * 

LSD 5% 1.3 0.6 0.7 2.1 1.8 1.9 1.3 0.9 3 0.5 1.5 0.9 0.7 7 31 6 1 1 0.2 2 
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Table 7. Comparison of species (contd.) 
 

 
Turfgrass visual quality (1-9, 9 is best quality)  Cover-

age of 
seeded 
species   
3 weeks 

after 
seeding,  
% of plot 

area 

Mean of observations,  2011-2014 

 

O
ve

r-
al

l m
ea

n
, 

2
0

1
1

-2
0

1
4

 

2
0

1
1

= 
Se

ed
-i

n
g 

ye
ar

 

2
0

1
2

 

2
0

1
3

 

2
0

1
4

 

Sp
ri

n
g:

 U
n

ti
l 5

 

Ju
n

e
 

Su
m

m
er

: 5
 J

u
n

e 
- 

5
 S

ep
.  

A
u

tu
m

n
: A

ft
er

  

5
 S

ep
.  

Ti
lle

r 
d

en
si

ty
  

(1
-9

, 9
 is

 h
ig

h
e

st
 

d
en

si
ty

) 

Le
af

 f
in

en
es

s 
(1

-9
, 

9
 is

 f
in

e
st

 le
av

e
s)

 

C
o

lo
r 

(1
-9

,  

9
 is

 d
ar

k-
e

st
 t

u
rf

) 

W
in

te
r 

co
lo

r 
 (

1
-9

, 

9
 is

 m
o

st
 f

re
sh

ly
 

gr
ee

n
) 

U
n

-d
is

ea
se

d
   

co
ve

ra
ge

 o
f 

se
ed

ed
 s

p
ec

ie
s,

  %
 

o
f 

p
lo

t 
 a

re
a 

O
ve

ra
ll 

w
in

te
r 

d
am

ag
e,

 %
 o

f 
p

lo
t 

ar
ea

 

To
ta

l i
n

-s
ea

so
n

 

d
is

ea
se

, %
 o

f 
p

lo
t 

ar
ea

 

In
-s

ea
so

n
 M

. 

n
iv

a
le

,  
%

 o
f 

p
lo

t 

ar
ea

 

D
ai

ly
 h

ei
gh

t 

gr
o

w
th

   
 m

m
 

c) Mean of two sites, northern zone 

Poa  
supina 

5.7 6.0 5.8 5.7 5.4 5.1 5.9 5.9 51 5.7 2.8 3.8 4.7 93 15 0 0 1.2 

F. rubra 
commutata 

5.4 5.2 5.4 5.6 5.4 5.1 5.7 5.5 57 5.1 8.0 5.6 4.7 93 9 2 2 1.0 

F. rubra 
 litoralis 

5.3 5.0 5.2 5.3 5.6 4.8 5.6 5.6 55 5.2 7.9 5.4 5.5 92 8 1 1 1.0 

Agrostis  
canina 

4.6 4.7 5.2 3.9 4.8 4.2 4.8 5.1 57 7.6 5.4 5.3 5.9 77 19 12 12 0.6 

Agrostis 
capillaris 

4.5 4.8 4.3 4.5 4.4 3.9 4.6 4.6 58 6.3 4.7 5.2 4.6 81 24 10 9 0.8 

Agrostis 
stolonifera 

4.3 5.9 5.1 3.3 3.7 3.4 4.3 4.9 59 6.2 4.8 4.9 4.1 78 27 7 7 0.8 

Poa  
trivialis 

4.3 6.5 6.0 3.0 2.8 3.1 4.3 5.0 57 5.0 5.3 5.6 4.3 78 41 4 4 1.3 

Lolium  
perenne 

3.9 6.9 4.2 3.2 2.6 2.4 3.7 4.7 78 4.4 4.1 6.3 6.1 74 61 0 0 1.5 

Agrostis 
castellana 

3.1 4.4 3.1 3.0 2.7 2.4 3.0 3.5 55 5.6 4.7 5.1 5.2 67 36 8 8 0.8 

Sign.  *** *** *** *** *** *** *** ** *** *** *** *** *** *** *** *** *** *** 

LSD 5% 0.7 0.4 0.5 1.1 1.0 1.0 0.7 0.5 3 0.3 0.8 0.5 0.5 4 16 2 2 0.1 

Interaction 
species x site 

*** *** *** ** (*) *** *** *** *** *** ** *** *** ** ** *** *** *** 
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Table 7. Comparison of species (contd.) 
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d) Bioforsk Landvik, Norway (southern zone) 

Agrostis 
canina 7.3 6.4 7.0 6.3 5.7 5.7 6.9 6.5 48 8.2 8.5 6.3 6.4 96 11 10 0 1 3 0 0 0.4 0 31 5.6 

Agrostis 
stolonifera 6.8 6.1 6.0 5.7 6.0 5.6 6.1 6.1 43 6.5 5.6 5.9 5.1 97 15 6 17 1 1 0 1 0.6 0 26 5.6 

F.rubra 
commutata 6.1 4.9 6.0 5.1 5.4 5.5 5.9 4.9 39 5.8 7.6 5.9 4.8 95 5 3 0 1 2 0 0 1.1 0 27 4.8 

F.rubra 
litoralis 6.1 4.9 5.8 4.9 5.7 4.7 5.7 5.9 39 5.8 7.5 6.0 6.4 95 11 9 0 2 2 1 0 1.0 0 26 4.6 

Agrostis 
capillaris 5.7 4.8 5.3 4.4 5.5 4.7 5.4 4.9 41 5.9 5.2 6.0 5.1 95 16 7 0 2 2 0 2 0.8 1 25 4.6 

Lolium 
perenne 4.8 4.7 4.6 3.4 4.2 3.7 4.2 4.3 53 4.3 4.4 6.4 5.8 91 35 2 0 2 1 2 0 1.5 0 23 4.4 

Poa  
supina 4.2 4.6 4.9 2.3 3.0 4.0 3.3 2.8 23 4.2 3.6 2.9 3.2 86 25 1 0 2 2 0 0 1.3 0 23 3.6 

Poa  
trivialis 

3.9 4.4 4.0 2.6 2.5 3.1 2.8 3.3 42 4.1 6.0 6.4 5.4 79 39 11 0 1 3 0 0 0.6 0 25 4.4 

Agrostis 
castellana 3.7 3.0 3.1 2.6 4.2 3.0 3.4 3.3 37 4.1 4.5 7.3 5.2 86 42 23 0 4 3 0 1 0.6 0 23 5.0 

Poa  
annua* 

- - - - - - - - 33 - - - - 63 49 - - - - - - - - - - 

Sign. *** *** *** *** *** - - - * *** *** *** *** *** ns *** *** *** *** *** *** *** ns *** * 

 LSD 5% 0.6 0.8 0.6 0.9 0.6 0.7 0.6 0.7 13 0.5 0.2 0.2 0.3 3 13 6 2 1 1 1 1 0.1 - 3 1.1 
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Table 7. Comparison of species (contd.) 

 

  
Turfgrass visual quality (1-9, 9 is best quality) 

Coverage of 
seeded species  
3 weeks after 
seeding,  % of 

plot area 

Mean of observations,  2011-2014 
By end of trial 

period 

  

Overall 
mean, 
2011-
2014 

2011= 
Seed-

ing 
year 

2012 2013 2014 
Spring: 
Until 5 
June 

Sum-
mer: 5 
June - 
5 Sep. 

Au-
tumn: 
After 5 

Sep. 

Tiller 
density  

(1-9, 9 is 
highest 
density) 

Leaf 
fineness 
(1-9, 9 is 

finest 
leaves) 

Color 
(1-9, 9 

is 
darkest 

turf) 

Winter 
color     (1-
9, 9 is most 

freshly 
green) 

Undiseased   
coverage of 

seeded 
species,  % of 

plot  area 

Take-all 
patch, % 
of plot 
area 

Moss, % 
of plot 
area 

Poa 
annua, 

% of 
plot 
area 

       e) Sydsjælland GC, Denmark  (southern zone) 

F. rubra 
litoralis 

5.4 . 6.0 5.5 4.7 4.8 6.2 4.7 48 4.7 5.1 4.9 4.5 87 0 5 0 

F. rubra 
commutata 

5.3 . 5.1 5.7 5.2 5.2 6.4 4.2 48 4.9 5.1 5.2 4.0 89 0 10 1 

Lolium 
perenne 

5.0 . 6.4 3.9 4.5 4.2 5.4 4.8 78 4.3 4.5 6.1 5.1 87 0 6 13 

Poa  
supina 

4.4 . 4.3 3.1 5.8 4.3 5.4 4.5 17 5.0 2.9 3.5 5.0 83 0 0 0 

Agrostis 
stolonifera 

4.2 . 3.2 3.8 5.6 4.3 4.6 4.2 32 6.6 5.0 5.4 2.3 88 4 1 7 

Agrostis 
canina 

4.0 . 3.8 3.6 4.7 3.9 4.3 4.1 36 8.0 4.8 5.3 4.6 83 6 3 4 

Agrostis 
capillaris 3.9 . 3.6 3.5 4.7 3.8 4.3 4.2 42 6.4 4.9 6.0 4.0 84 8 2 4 

Poa  
trivialis 

3.7 . 5.3 2.5 3.1 3.0 3.9 3.8 48 3.8 4.4 6.2 2.8 83 0 1 5 

Agrostis 
castellana 

3.5 . 2.7 3.6 4.3 3.9 4.0 3.2 35 5.8 4.9 6.2 3.0 79 3 3 16 

 Sign. *** - *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

 LSD 5% 0.3 - 0.1 0.8 0.1 0.4 0.4 0.2 7 0.1 0.1 0.2 0.1 3 3 3 4 
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Table 7. Comparison of species (contd.) 
 

  Turfgrass visual quality (1-9, 9 is best quality) 

Coverage  
of seeded 
species  3 

weeks after 
seeding,  % 
of plot area 

Mean of observations,  2011-2014 By end of 
trial period: 

 
Moss,  

% of plot 
area 

  

Overall 
mean, 
2011-
2014 

2011 
= 

Seed
ing 

year 

2012 2013 2014 
Spring: 
Until 5 
June 

Sum-
mer: 5 

June - 5 
Sep. 

Au-
tumn: 
After 5 

Sep. 

Tiller 
density  

(1-9, 9 is 
highest 
density) 

Leaf 
fineness 
(1-9, 9 is 

finest 
leaves) 

Color 
(1-9, 9 

is 
dark-
est 

turf) 

Winter 
color     (1-
9, 9 is most 

freshly 
green) 

Undiseased   
coverage of 

seeded 
species,  % 

of plot  area 

Take-all 
patch, % 
of plot 
area 

               f)    Mean of two sites, southern zone 

F. rubra 
commutata 

5.7 - 5.5 5.4 5.3 5.3 6.1 4.6 43 5.3 6.4 5.6 4.4 92 0 5 

F. rubra 
litoralis 

5.7 - 5.9 5.2 5.2 4.8 5.9 5.3 44 5.3 6.3 5.4 5.4 91 0 3 

Agrostis 
canina 

5.7 - 5.4 5.0 5.2 4.8 5.6 5.3 42 8.1 6.7 5.8 5.5 90 3 1 

Agrostis 
stolonifera 

5.5 - 4.6 4.8 5.8 5.0 5.3 5.1 37 6.5 5.3 5.7 3.7 92 3 0 

Lolium 
perenne 

4.9 - 5.5 3.7 4.3 4.0 4.8 4.5 65 4.3 4.5 6.2 5.5 89 0 3 

Agrostis 
capillaris 

4.8 - 4.4 3.9 5.1 4.2 4.9 4.6 41 6.1 5.0 6.0 4.5 89 5 1 

Poa  
supina 

4.3 - 4.6 2.7 4.4 4.1 4.3 3.6 20 4.6 3.3 3.2 4.1 85 0 0 

Poa  
trivialis 

3.8 - 4.7 2.5 2.8 3.0 3.3 3.6 45 3.9 5.2 6.3 4.1 81 0 1 

Agrostis 
castellana 

3.6 - 2.9 3.1 4.2 3.4 3.7 3.3 36 5.0 4.7 6.8 4.1 83 1 3 

Sign. *** - *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

LSD 5% 0.3 - 0.3 0.6 0.3 0.4 0.4 0.4 7 0.2 0.1 0.1 0.2 2 1 1 

Interaction 
species x 
site 

*** - *** *** *** *** *** *** *** *** *** *** *** *** *** *** 
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Table 7. Comparison of species (contd.) 
 

  Turfgrass visual quality (1-9, 9 is best quality) Coverage 
of 

seeded 
species  3 

weeks 
after 

seeding,  
% of plot 

area 

 Mean of observations,  2011-2014 By end 
of trial 
period:  

 
Moss, % 
of plot 
area 
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ke
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ll 

p
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ch
, %

 o
f 

p
lo

t 
ar

ea
 Daily 

height 
growth    

mm 

              g)       Mean of four sites, both zones 

F. rubra 
commutata 

5.6 5.1 5.5 5.5 5.4 5.2 5.9 5.0 50 5.2 7.2 5.6 4.6 92 8 10 2 2 0 1.0 4 

F. rubra 
litoralis 

5.5 5.0 5.5 5.3 5.4 4.8 5.8 5.4 49 5.2 7.1 5.4 5.4 91 9 11 1 1 0 1.0 2 

Agrostis canina 
5.1 5.3 5.3 4.5 5.0 4.5 5.2 5.2 49 7.9 6.0 5.5 5.7 83 16 11 8 9 3 0.5 1 

Poa  
supina 

5.0 5.6 5.2 4.2 4.9 4.6 5.1 4.8 36 5.2 3.0 3.5 4.4 89 18 3 1 1 0 1.3 0 

Agrostis 
stolonifera 

4.9 5.9 4.8 4.0 4.7 4.2 4.8 5.0 48 6.4 5.0 5.3 3.9 85 23 10 5 5 3 0.7 0 

Agrostis 
capillaris 

4.6 4.8 4.4 4.2 4.8 4.1 4.7 4.6 50 6.2 4.9 5.6 4.6 85 21 18 7 7 5 0.8 2 

Lolium perenne 
4.4 6.1 4.9 3.4 3.5 3.2 4.3 4.6 72 4.3 4.3 6.3 5.8 82 53 10 1 0 0 1.5 2 

Poa  
trivialis 

4.0 5.8 5.4 2.8 2.8 3.1 3.8 4.3 51 4.5 5.3 5.9 4.2 80 40 9 3 4 0 1.1 0 

Agrostis 
castellana 

3.4 4.0 3.0 3.0 3.5 2.9 3.4 3.4 45 5.3 4.7 5.9 4.7 75 38 14 7 6 1 0.7 1 

Sign.  *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

LSD 5% 0.4 0.4 0.3 0.6 0.5 0.5 0.4 0.3 4 0.2 0.4 0.2 0.2 2 11 5 1 1 1 0.1 1 

Interaction 
species x site  *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 



 

Aamlid et al. Bioforsk Report 10 (65) 2015 43 

 

4.2 Varieties of Agrostis canina (Table 8) 
 
The only new variety of Agrostis canina tested in this project, ‘PSG7PC2’, was entered by Seed Research 
of Oregon (now part of DLF Trifolium). In comparsion with the control variety ‘Villa’, it had signifcantly 
darker color, but its overall impression was, on average for four sites, signicantly lower, especially in the 
first evaluation year. At least in the southern climatic zone, this can partly be explained by slower 
establishment (Photo 39). On average for Landvik and Sydsjælland, ‘PSG7PC2’ also tended to be more 
affected by take-all patch, but it grew less in height and and had a lower ignition loss in the thatch layer 
by the end of the trial period than ‘Villa’.  
 
All in all, ‘PSG7PC2’ represents no improvement in turf quality compared with ‘Villa’, which was the higest 
ranked vareity Agrostis canina in the earlier SCANGREEN projects.   
 
 

 

 
 
 

Photo 39. Agrostis canina ‘PSG7PC2’ (front plot ) grew in more slowly but had darker color than ‘Villa’ 
(back plot). Photo taken at Landvik on 1 Sep. 2011 by Trygve S. Aamlid.  
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Table 8. Varieties of Agrostis canina 
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a) Korpa GC, Reykjavik, Iceland (northern zone) 

Villa 3.2 3.7 3.1 2.2 3.9 2.6 3.0 4.3 23 7.0 4.4 4.0 4.4 63 25 - 23 23 0.7 - 

PSG7PC2 2.9 3.0 2.8 2.2 3.8 2.1 2.9 4.2 28 6.8 4.6 4.1 4.6 60 26 - 20 20 0.5 - 

Sign. (*) ns ns ns ns (*) ns ns ns (*) ns ns ns ns ns - ns ns ns - 

LSD 5% - - - - - - - - - - - - - - - - - - - - 

b) Bioforsk Apelsvoll, Norway (northern zone) 

Villa 6.3 6.2 7.5 5.8 5.7 6.0 6.6 6.2 91 8.1 5.9 6.7 6.1 93 13 19 2 2 0.7 0 

PSG7PC2 6.2 6.0 7.3 5.7 5.6 6.0 6.5 5.7 87 8.0 5.9 6.7 6.2 93 14 16 4 3 0.6 0 

Sign. ns (*) ns ns ns ns ns ns ns ** ns ns ns ns ns ns ns ns (*) ns 

LSD 5% - - - - - - - - - 0.1 - - - - - - - - - - 

c) Mean of two sites (northern zone) 

Villa 4.7 4.9 5.3 4.0 4.8 4.3 4.8 5.3 57 7.6 5.2 5.3 5.3 78 19 - 12 12 0.7 - 

PSG7PC2 4.5 4.5 5.1 3.9 4.7 4.1 4.7 5.0 58 7.4 5.2 5.4 5.4 76 20 - 12 11 0.6 - 

Sign. ns (*) (*) ns ns ns ns ns ns ** ns (*) ns ns ns - ns ns * - 

LSD 5% - - - - - - - - - 0.1 - - - - - - - - 0.1 - 

Interaction 
variety x 
site 

ns ns ns ns ns ns ns ns (*) ns ns ns ns ns ns - ns ns ns 
 
- 
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Table 8. Varieties of Agrostis canina (contd.) 
 

  
Turfgrass visual quality (1-9, 9 is best quality) Cover-

age of 
seeded 
species   
3 weeks 

after 
seeding,  

% of 
plot 
area 

Mean of observations,  2011-2014 
By end of trial period, 

autumn 2014 
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d) Bioforsk Landvik, Norway (southern zone)  

Villa 7.4 7.1 7.2 5.9 5.8 5.9 6.7 6.5 60 8.3 8.6 5.8 6.6 97 11 8 1 2 1 0.4 0 - 30 6.4 

PSG7PC2 7.1 5.6 6.9 6.8 5.6 5.5 7.2 6.4 35 8.2 8.4 6.8 6.3 96 10 12 2 3 0 0.3 0 - 32 4.9 

Sign. ns ns ns ns ns ns ns ns * ns ns *** (*) ns ns ns ns ns * ns ns - ns * 

LSD 5% - - - - - - - - 25 - - 0.1 - - - - - - 0.1 - - - - 0.8 

e)  Sydsjælland GC, Denmark (southern zone) 

Villa 4.3 . 4.0 3.9 4.7 4.2 4.4 4.2 43 8.0 4.8 5.1 4.5 86 0 0 6 13 4 - 3 - - - 

PSG7PC2 4.1 . 3.7 3.4 4.6 4.2 4.4 4.0 28 7.9 4.8 5.4 4.6 80 0 0 9 9 9 - 3 -  -  - 

Sign. ns - ns ns ns ns ns ns ns ns ns *** ns ns ns ns ns ns ns - ns - - - 

LSD 5% - - - - - - - - - - - 0.1 - - - - - - - - - - - - 

f) Mean of two sites (southern zone) 

Villa 5.9 - 5.6 4.9 5.3 5.0 5.5 5.3 52 8.1 6.7 5.4 5.5 91 6 4 4 8 2 - 2 - - - 

PSG7PC2 5.6 - 5.3 5.1 5.1 4.9 5.8 5.2 32 8.1 6.6 6.1 5.5 88 5 6 5 6 5 - 1 -  -  - 

Sign. (*) - ns ns ns ns ns ns ** ns * *** ns (*) ns ns ns ns (*) - ns - - - 

LSD 5% - - - - - - - - 11 - 0.1 0.1 - - - - - - - - - - - - 

Interaction 
variety x 
site 

ns - ns ns ns ns ns ns ns ns (*) *** (*) ns ns ns ns ns (*) - ns - - - 
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Table 9. Varieties of Agrostis canina  (contd.) 
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g)    Mean of four sites (both zones) 

Villa 5.3 5.7 5.4 4.4 5.0 4.7 5.2 5.3 54 7.8 5.9 5.4 5.4 85 12 9 8 10 2 0.6 1 

PSG7PC2 5.1 4.9 5.2 4.5 4.9 4.5 5.2 5.1 45 7.7 5.9 5.8 5.4 82 12 10 8 9 5 0.5 1 

Sign. * *** * ns ns ns ns ns ** ** ns *** ns * ns ns ns ns (*) * ns 

LSD 5% 0.2 0.3 0.2 - - - - - 5 0.1 - 0.1 - 2 - - - - - 0.1 - 

Interaction 
variety x 
site 

ns ** ns ns ns ns ns ns ** ns ** *** * ns ns ns ns ns (*) ns ns 
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4.3 Varieties of Agrostis stolonifera (Table 9) 
 
Since the first Scandinavian variety trils on greens were finished in 2006, ‘Independence’ has been the 
highest ranked cultivar of A. stolonifera in the Nordic countries (Molteberg & Aamlid 2011, Aamlid et al. 
2012). However, in this project,  its overall visual quality was not significantly different from ‘007’, 
‘Teeone’, ‘Cobra Nova’ and ‘Tiger Shark’ on average for two trials in in the northern zone, and not 
significantly different from ‘007’, ‘Cobra Nova’ and ‘Tiger Shark’ on average for two trials in the southern 
zone. The individual trials nonetheless showed that most as these varieties had weaknesses, such as high 
susceptibility to Typhula incarnata in ‘Teeone’ and ‘Cobra Nova’ at Landvik and high susceptibility of 
‘Teeone’, ‘Cobra Nova’ and ‘Focus’ to take-all patch at Sydsjælland. For ‘Teeone’ and ‘Cobra Nova’ at 
Landvik, the reduction in spring growth caused by Typhula incarnata may perhaps be one one of the 
reasons why these varieties, along with ‘Skyfall’ and ‘Tyee’, had low ignition loss in the thatch layer by 
the end of the trial period. Among the new vareities not significantly different from ‘Independence’, only 
‘007’ and ‘Tiger Shark’ did not reveal any particular susceptibility to disease.   
 
On average for four sites, ‘Cobra Nova’ had the darkest green color during the growing season and also 
tended to have a slightly greener winter color than the other varieties. The high scores for both summer 
and winter color in ‘Cobra Nova’ are in agreement with the latest list from Sport Turf Reseach Institute in 
UK, which also ranked ‘Cobra Nova’ as the best varieties of Agrostis stolonifera with respect to visual turf 
quality and tiller density (STRI 2015). In our project, ‘Tiger Shark’ had significantly higher tiller density 
and significantly finer leaves than any other variety, whilst ‘Focus’ stood out with the lowest score for 
winter color.  
 
The most disappointing variety in this project was ‘Tyee’ due to its high growth rate, poor winter survival 
and susceptibility to both snow mold and in-season diseases (Photos 40-42). ‘Skyfall’ (=SR 1150) also did 
not live up to expectations and cannot be recommended for golf greens in either climatic zone. Based on 
the criterion that new vareties should have the same or better visual quality than the control, ‘Teeone’ 
and ‘007’ were new top-ranked varieties for the the northern and southern zone, respectively.  
 
 
 

 
 

Photo 40.  Varieties of Agrostis stolonifera at Landvik on 22 April 2013. Photo: Trygve S. Aamlid.    
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Photo 41. Varieties of Agrostis stolonifera at Landvik on 4 Nov. 2013. Photo: Trygve S. Aamlid 
 
 

  
 

Photo 42. Varieties of Agrostis stolonifera at Apelsvoll on 19 June 2012. Photo: Wendy Waalen. 
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Table 9. Varieties of Agrostis stolonifera 

  Turfgrass visual quality (1-9, 9 is best quality)  Coverage 
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3 weeks 
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seeding,  
% of plot 

area 

Mean of observations,  2011-2014 By end of 
trial 

period:  
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a) Korpa GC, Reykjavik, Iceland (northern zone) 

OO7 4.0 6.0 5.1 2.3 3.7 3.3 3.8 4.9 25 6.2 4.5 4.6 4.5 72 32 - 13 13 0.7 - 

Teeone (T1) 4.0 6.3 5.1 2.4 3.5 3.2 3.8 5.1 25 6.1 4.6 4.7 4.6 72 34 - 13 13 0.7 - 

Cobra Nova 4.0 6.0 5.1 2.2 3.6 3.2 3.7 5.1 30 5.9 4.4 4.7 4.4 70 35 - 13 13 0.6 - 

Independence 3.8 6.3 4.9 2.3 3.1 2.9 3.5 5.0 25 6.0 4.2 4.7 4.2 68 39 - 10 10 0.6 - 

Tiger Shark 3.5 6.3 4.4 1.8 2.8 2.7 3.1 4.1 25 6.0 4.3 4.7 4.3 62 43 - 13 13 0.7 - 

Focus 3.4 5.3 4.8 1.7 2.9 2.5 3.3 4.7 32 6.3 4.1 4.6 4.1 63 42 - 11 11 0.6 - 

Tyee 3.4 6.7 4.7 1.8 2.1 2.6 2.9 4.5 23 6.1 4.2 4.7 4.2 59 46 - 12 12 0.8 - 

Skyfall 3.2 6.3 4.7 1.2 2.1 2.2 2.8 4.5 27 5.8 4.2 4.6 4.2 56 49 - 10 10 0.7 - 

Sign. *** * ns ns ** * *** ** * ns ns ns ns *** ns - ns ns (*) - 

LSD 5% 0.4 0.6 - - 0.7 0.7 0.4 0.5 5 - - - - 7 - - - - - - 

b) Bioforsk Apelsvoll, Norway (northern zone) 

Focus 5.4 5.7 5.7 5.3 5.0 4.6 5.8 5.6 93 6.5 5.3 5.1 3.7 93 10 17 2 2 0.8 0 

Tiger Shark 5.4 5.9 5.4 5.8 4.7 4.3 5.8 5.7 90 6.3 5.4 5.1 3.6 93 10 15 2 2 0.8 0 

Independence 5.4 5.4 5.9 5.2 5.1 4.7 5.9 5.5 90 6.4 5.2 5.1 3.5 94 11 15 2 2 0.8 0 

Teeone (T1) 5.1 5.5 5.7 4.8 4.7 4.5 5.3 5.4 91 6.1 5.1 5.2 4.0 93 11 15 2 2 1.0 0 

Cobra Nova 5.1 5.5 5.4 4.9 4.7 4.3 5.4 5.2 91 6.0 5.1 5.3 3.8 93 14 17 2 2 0.9 0 

OO7 4.8 5.4 5.2 4.5 4.3 3.9 5.1 5.1 88 6.1 5.3 5.0 3.7 92 13 17 2 2 0.9 0 

Skyfall 4.6 5.5 5.0 4.4 3.9 3.2 5.0 5.1 91 5.9 5.1 5.0 3.4 91 13 18 2 2 1.0 0 

Tyee 3.2 5.4 3.7 2.4 2.5 2.5 3.2 3.3 91 4.5 4.1 4.6 3.6 84 30 27 4 4 1.0 0 

Sign. *** ns ** ** ** ** *** ** ns *** *** *** ns * *** ** ns ns ns ns 

LSD 5% 0.8 - 0.9 1.2 1.2 1.0 1.0 0.9 - 0.6 0.4 0.2 - 6 6 11 - - - - 
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Table 9.  Varieties of Agrostis stolonifera (contd.) 
 

  Turfgrass visual quality (1-9, 9 is best quality)  Cover-
age of 
seeded 
species   
3 weeks 

after 
seeding,  
% of plot 

area 

Mean of observations,  2011-2014 
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all 

mean, 
2011-
2014 
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tumn: 
After  
5 Sep.  

Tiller 
density  

(1-9, 9 is 
highest 
density) 

Leaf 
fineness 
(1-9, 9 is 

finest 
leaves) 

Color 
(1-9,  
9 is 

dark-
est 

turf) 

Winter 
color  

(1-9, 9 is 
most 

freshly 
green) 

Un-
diseased   
coverage 
of seeded 
species,  
% of plot  

area 

Overall 
winter 

damage, 
% of 
plot 
area 

M. 
nivale 

in 
spring, 

% of 
plot 
area 

Total in-
season 

disease, 
% of 
plot 
area 

In-
season 

M. 
nivale,  

% of 
plot 
area 

Daily 
height 
growth    

mm 

c) Mean of two sites  (northern zone) 

Teeone (T1) 4.6 5.9 5.4 3.6 4.1 3.9 4.6 5.3 58 6.1 4.7 4.9 4.3 82 23 - 7 7 0.8 

Independence 4.6 5.9 5.4 3.7 4.1 3.8 4.7 5.3 57 6.2 4.7 4.9 3.9 81 25 - 6 6 0.7 

Cobra Nova 4.5 5.8 5.3 3.5 4.1 3.8 4.6 5.1 60 6.0 4.7 5.0 4.1 81 24 - 8 8 0.7 

OO7 4.4 5.7 5.1 3.4 4.0 3.6 4.5 5.0 57 6.2 4.8 4.8 4.1 82 22 - 7 7 0.8 

Focus 4.4 5.5 5.3 3.5 3.9 3.5 4.5 5.1 62 6.4 4.8 4.9 3.9 78 26 - 6 6 0.7 

Tiger Shark 4.4 6.1 4.9 3.8 3.8 3.5 4.5 4.9 58 6.2 4.8 4.9 3.9 78 26 - 8 8 0.7 

Skyfall  3.9 5.9 4.9 2.8 3.0 2.7 3.9 4.8 59 5.8 4.7 4.8 3.8 73 31 - 6 6 0.9 

Tyee 3.3 6.0 4.2 2.1 2.3 2.5 3.0 3.9 57 5.3 4.2 4.6 3.9 71 38 - 8 8 0.9 

Sign. *** ns ** *** *** *** *** *** * ** *** *** (*) *** *** - ns ns ** 

LSD 5% 0.4 - 0.5 0.7 0.7 0.6 0.5 0.5 3 0.5 0.2 0.1 - 4 7 - - - 0.1 

Interaction 
variety*site 

*** * ** ** (*) * *** *** ns ** *** *** ns * (*) - ns ns ns 
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Table 9.  Varieties of Agrostis stolonifera (contd.) 
 
 

 
Turfgrass visual quality (1-9, 9 is best quality) 
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seeded 
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autumn 2014 
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d) Bioforsk Landvik, Norway (southern zone) 

 
OO7 7.5 6.4 6.8 6.6 6.5 6.5 6.8 6.7 40 6.9 5.8 6.0 5.6 99 6 3 10 1 0 1 0.6 0 25 5.9 

Focus 7.4 6.3 6.5 6.5 6.5 6.3 6.7 6.3 47 6.9 5.6 6.0 4.5 98 5 3 6 1 0 0 0.5 1 28 5.4 

Indep-
endence 7.4 6.0 6.6 6.6 6.6 6.4 6.8 6.7 48 6.9 6.0 6.0 4.8 98 5 3 3 1 1 0 0.5 0 27 6.9 

Cobra Nova 7.1 6.6 6.4 5.7 6.1 5.6 6.4 6.4 43 6.7 6.0 6.4 5.5 97 16 10 17 1 1 1 0.6 0 28 5.0 

Tiger Shark 6.9 5.9 5.9 5.9 6.3 5.6 6.3 6.2 27 7.0 6.3 5.7 5.2 96 12 10 8 1 1 0 0.5 0 26 6.1 

Teeone (T1) 6.5 6.0 5.4 5.5 5.7 5.4 5.6 5.8 50 6.3 5.3 6.0 5.1 97 14 2 28 1 1 1 0.6 0 28 5.3 

Skyfall 6.2 5.8 5.3 5.2 5.3 5.3 5.4 5.4 42 6.3 5.6 5.2 4.8 96 17 7 27 1 1 1 0.6 0 26 5.1 

Tyee 5.6 6.0 5.3 3.8 4.6 4.0 4.9 5.0 43 5.4 4.6 5.6 5.2 95 46 6 39 1 1 1 0.8 1 24 5.0 

Sign.  *** ns * ** * *** ** ** ns *** *** *** ns ns *** ns * ns (*) ns * * (*) ns 

LSD 5% 0.7 - 1.0 1.2 1.0 0.9 0.9 0.8 - 0.2 0.4 0.3 - - 9 - 19 - - - 0.2 1 - - 
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Table 9.  Varieties of Agrostis stolonifera (contd.) 
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e) Sydsjælland GC, Denmark (southern zone) 

Tiger Shark 4.9 . 3.2 4.4 5.9 5.1 5.1 4.7 28 6.9 4.9 5.3 2.5 90 3 3 4 10 1 1 5 

Independence 4.8 . 3.2 4.2 5.8 5.0 5.2 4.8 38 6.8 5.0 5.4 2.6 89 2 2 5 11 1 0 6 

OO7 4.7 . 3.1 4.2 5.8 4.8 5.1 4.8 32 6.9 5.0 5.4 2.1 88 1 1 7 18 1 0 6 

Skyfall  4.5 . 3.1 3.8 5.5 4.6 4.7 4.3 30 6.3 5.0 5.3 2.3 88 1 1 6 13 2 1 10 

Cobra Nova 4.5 . 3.1 3.3 5.8 4.6 4.9 4.5 27 6.7 5.0 5.7 2.6 87 1 1 7 9 6 0 7 

Tyee 4.4 . 3.1 3.5 5.4 4.7 4.8 4.3 38 6.0 5.0 5.4 2.0 87 1 1 6 11 4 1 8 

Teeone (T1) 4.4 . 3.1 3.9 5.4 4.4 4.9 4.3 33 6.4 5.0 5.5 2.4 87 1 1 7 10 7 0 10 

Focus 4.3 . 3.2 2.9 5.4 4.4 4.6 4.2 32 6.6 5.0 5.4 1.9 86 1 1 11 13 12 1 7 

Sign. ns . ns ns ** ns ns ns ns * *** *** ** ns ns ns ns ns ns ns ns 

LSD 5% - . - - 0.3 - - - - 0.4 0.1 0.1 0.4 - - - - - - - - 
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Table 9.  Varieties of Agrostis stolonifera (contd.) 
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f) Means of two sites, southern zone 

Independence 6.1 6.0 4.9 5.4 6.2 5.7 6.0 5.8 43 6.9 5.5 5.7 3.7 93 3 2 3 6 0 

OO7 6.1 6.4 5.0 5.4 6.2 5.7 6.0 5.7 36 6.9 5.4 5.7 3.8 93 4 2 4 9 0 

Tiger Shark 5.9 5.9 4.6 5.2 6.1 5.4 5.7 5.5 28 7.0 5.6 5.5 3.9 93 7 6 3 6 1 

Focus 5.8 6.3 4.8 4.7 6.0 5.3 5.6 5.3 39 6.7 5.3 5.7 3.2 92 3 2 6 7 1 

Cobra Nova 5.8 6.6 4.8 4.5 5.9 5.1 5.6 5.4 35 6.7 5.5 6.0 4.0 92 8 5 4 5 0 

Teeone (T1) 5.4 6.0 4.3 4.7 5.5 4.9 5.3 5.0 42 6.3 5.2 5.8 3.7 92 8 2 4 5 0 

Skyfall 5.3 5.8 4.2 4.5 5.4 4.9 5.1 4.8 36 6.3 5.3 5.2 3.6 92 9 4 4 7 0 

Tyee 5.0 6.0 4.2 3.6 5.0 4.3 4.8 4.6 41 5.7 4.8 5.5 3.6 91 23 4 4 6 1 

Sign. *** ns ** ns *** ** *** *** (*) *** *** *** * ns *** ns ns ns ns 

LSD 5% 0.5 - 0.5 - 0.5 0.6 0.6 0.4 - 0.1 0.2 0.2 0.5 - 4 - - - - 

Interaction 
variety*site 

** - * ns * ** * (*) ns *** *** ** ns ns *** ns ns ns - 
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Table 9.  Varieties of Agrostis stolonifera (contd.) 
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g) Means of four sites, both zones 

OO7 5.3 5.9 5.0 4.4 5.1 4.6 5.2 5.4 46 6.5 5.1 5.3 4.0 88 13 7 5 8 1 0.7 0 

Indep- 
endence 

5.3 5.9 5.1 4.6 5.2 4.7 5.3 5.5 50 6.5 5.1 5.3 3.8 87 14 7 4 6 1 0.6 0 

Cobra  
Nova 

5.2 6.0 5.0 4.0 5.0 4.4 5.1 5.3 48 6.3 5.1 5.5 4.1 87 16 9 6 6 4 0.7 0 

Focus 5.1 5.8 5.0 4.1 4.9 4.4 5.1 5.2 51 6.5 5.0 5.3 3.5 85 14 7 6 6 6 0.6 1 

Tiger  
Shark 

5.1 6.0 4.7 4.5 4.9 4.4 5.1 5.2 43 6.6 5.2 5.2 3.9 85 17 9 5 7 1 0.7 0 

Teeone 5.0 5.9 4.8 4.1 4.8 4.4 4.9 5.1 50 6.2 4.9 5.3 4.0 87 15 6 6 6 4 0.7 0 

Skyfall 4.6 5.9 4.5 3.6 4.2 3.8 4.5 4.8 47 6.1 5.0 5.0 3.7 82 20 9 5 6 2 0.8 0 

Tyee 4.2 6.0 4.2 2.9 3.7 3.4 3.9 4.3 49 5.5 4.5 5.1 3.7 81 31 11 6 7 3 0.9 1 

Sign.  *** ns *** ** *** *** *** *** * *** *** *** ** *** *** ns ns ns ns *** ns 

LSD 5% 0.3 - 0.3 0.8 0.4 0.4 0.4 0.3 5 0.2 0.1 0.1 0.3 2 4 - - - - 0.1 - 

Interaction 
variety x 
site 

*** (*) *** ns * *** *** *** ns *** *** *** ns *** *** ns ns ns ns ns ns 
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4.4 Varieties of Agrostis capillaris (Table 10) 
 
 
The main control variety of Agrostis capillaris, ‘Jorvik’, was included because it - in former variety testing 
projects on greens - had the best overall quality in both zones from 2003 to 2006 (Aamlid & Molteberg 
2011), and in the northern zone from 2007 to 2010 (Aamlid et al. 2012). The second control variety, 
‘Leirin’ was included mainly because of its superior winter hardiness; this was indeed confimed in the trial 
at Korpa (Photo 22). However, on average for two test sites in each zone, Table 10 shows that ‘PSGNBC’ 
and ‘Cleek’ had significantly higher scores for visual merit than both control varieties in the northern and 
southern zone, respectively.  
 
Among the positive characteristics of ‘PSGNBC’ in the northern zone were its high tiller density, fine 
leaves, dark green color, fresh winter color and low growth rate, especially at Apelsvoll. At Korpa, its 
winter survival was also better than that of ‘Jorvik’, although not nearly as good at that of ‘Leirin’. At 
Landvik, the formation at thatch in ‘PSGNGC’ was on level with A.stoloifera and higher than in the other 
varieties of A.capillaris, although this difference was not statistically significant.  
 
One of the reasons why ‘PSGNBC’ was surpassed by ‘Cleek’ in the southern zone was that ‘Cleek’ was less 
susceptible by take-all patch. In may be discussed if this is a true genetic character as the differences 
were not significant either at Landvik or at Sydsjælland. At Landvik, ‘Cleek‘ also had a better winter color 
and a higher score for visual quality in than any other variety. It was also significantly denser than 
‘PSGNBC’ and ‘Jorvik’.  
 
The third candidate variety, ‘Galina’, performed better than ‘Jorvik’ at Sydsjælland; again, this was 
probably due to different levels of take-all infection. At the other locations the visual quality of ‘Galina’ 
was usualy similar to that of the control variety. It may therefore be added to recommended lists, 
although it was not as good as ‘PSGNBC’ and ‘Cleek in the northern and southern zone, respectively.  
 
The low ranking of ‘Leirin’ at Apelsvoll reflects that the winters from 2011 to 2014 were more conducive 
to survival than the winters in our former variety testing projects (Molteberg & Aamlid 2011, Aamlid et al. 
2012). It may, however, be an an interesting observation that ‘Leirin’ had better winter survival than the 
other varieties in the coastal climate on Iceland but not under the more stable conditions with long-lasting 
snow cover at Apelsvoll.   
  
A.castellena ‘PSG7DB’ is included in Table 10 becaue it was entered into this project an alternative to 
varieties of A.capillaris. As already discussed in the comparison of turfgrass species, it did not live up to 
the quality standard for putting greens, not even in the southern zone.  
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Photo 43. Varieties of Agrostis capillaris, A.castellana and A.canina at Apelsvoll on 8 May 2013.  
Photo: Wendy Waalen 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 44. The Danish variety ‘Cleek’ of Agrostis capillaris (breeding line ‘DLF ATE 0941’) was ranked 
significantly higher than the control variety ‘Jorvik’ at Landvik.  

Photo taken 28 June 2013 by Trygve S. Aamlid 
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Table 10. Varieties of Agrostis capillaris 
 

  Turfgrass visual quality (1-9, 9 is best quality) 
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a)   Korpa GC, Reykjavik, Iceland (northern zone) 

PSGNBC 4.2 4.3 4.0 3.8 4.7 3.7 4.1 5.0 22 6.5 4.5 4.7 4.9 73 20 - 16 16 0.6 - 

Jorvik 3.6 4.3 3.6 3.2 3.7 2.8 3.5 4.6 27 6.3 4.1 4.8 4.3 69 31 - 17 17 0.7 - 

Galina 3.5 4.0 3.4 3.1 3.9 2.8 3.5 4.1 25 6.7 4.0 4.6 4.8 70 21 - 19 19 0.6 - 

Leirin 3.5 4.0 3.4 3.5 3.2 3.3 3.3 3.6 32 6.3 3.7 4.6 4.4 72 4 - 16 16 0.8 - 

Cleek 3.4 3.7 3.0 3.0 4.0 2.3 3.4 4.3 25 6.3 4.2 4.7 4.6 68 21 - 18 18 0.6 - 

PSG7DB 
(A.castellana) 

3.2 4.7 3.8 2.6 2.3 2.2 2.8 4.3 27 6.1 4.5 4.8 5.4 61 38 - 14 14 0.7 - 

Sign. * ns ns * ** ** * ns ns ns ns ns ns ** *** - * * (*) - 

LSD 5% 0.5 - - 0.6 1.0 0.5 0.6 - - - - - - 5 8 - 3 3 - - 

b)  Bioforsk Apelsvoll, Norway (northern zone) 

PSGNBC 6.2 5.6 6.1 6.9 6.0 5.6 7.0 5.9 91 6.9 5.5 6.2 4.8 95 28 29 1 1 0.9 1 

Cleek 5.4 5.8 4.7 6.2 5.2 4.7 5.8 5.4 92 6.4 5.3 5.6 4.2 91 28 30 3 2 0.9 6 

Galina 5.3 5.8 4.8 5.7 5.0 4.9 5.6 4.9 91 6.2 5.3 5.7 4.2 90 30 34 3 2 1.1 3 

Jorvik 5.2 5.5 4.9 5.7 4.8 4.8 5.6 4.6 92 6.2 5.3 5.5 4.0 91 27 29 2 2 1.0 2 

Leirin 4.3 4.9 4.9 4.3 3.4 4.3 4.5 3.5 88 5.1 4.6 5.5 3.0 91 28 30 2 2 1.1 1 

PSG7DB 
(A.castellana)1 3.0 4.2 2.2 3.3 3.0 2.4 3.2 2.6 83 - - - - 73 35 7 - - - 0 

Sign. *** *** ** ** ** ** ** ** * *** * * ** *** * ** ns ns * ns 

LSD 5% 1.1 0.6 1.2 1.5 1.2 1.2 1.3 1.3 5.0 0.6 0.5 0.4 0.6 4 5 5 - - 0.1 - 
1Agrostis castellana ‘PSG7DB’ was not included in the ANOVA for tiller density, leaf fineness, color, winter color and in-season disease because of poor winter survival causing 

unbalanced data.   
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Table 10. Varieties of Agrostis capillaris (contd.) 
 

  Turfgrass visual quality (1-9, 9 is best quality)  Coverage 
of seeded 

species   
3 weeks 

after 
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c) Mean of two sites, northern zone 

PSGNBC 5.2 5.0 5.1 5.3 5.4 4.6 5.5 5.4 57 6.7 5.0 5.4 4.8 84 24 - 8 8 0.7 1 

Cleek 4.4 4.8 3.9 4.6 4.6 3.5 4.6 4.9 59 6.3 4.8 5.1 4.4 80 25 - 10 10 0.7 6 

Jorvik 4.4 4.9 4.3 4.4 4.2 3.8 4.6 4.6 59 6.3 4.7 5.1 4.2 80 29 - 9 9 0.8 2 

Galina 4.4 4.9 4.1 4.4 4.4 3.8 4.6 4.5 58 6.4 4.6 5.1 4.5 80 26 - 11 11 0.8 3 

Leirin 3.9 4.5 4.1 3.9 3.3 3.8 3.9 3.6 60 5.7 4.1 5.1 3.7 81 16 - 9 9 0.9 1 

PSG7DB  

(A.castellana) 1 3.1 4.4 3.0 3.0 2.7 2.3 3.0 3.5 55 - - - - 67 36 - - - - 0 

Sign. *** ns *** 
**
* 

*** *** *** *** ns *** ** * ** *** *** - * * ** ns 

LSD 5% 0.6 - 0.7 0.8 0.7 0.7 0.7 0.7 - 0.4 0.4 0.3 0.6 3 4 - 2 2 0.1 - 

Interaction 
variety*site ** *** *** ** ns * * * ns ** ns ** ns * *** - (*) * ns - 

 

1Agrostis castellana ‘PSG7DB’ was not included in the ANOVA for tiller density, leaf fineness, color, winter color and in-season disease because of poor winter survival causing 

unbalanced data.   
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Table 10. Varieties of Agrostis capillaris (contd.) 
 

 
Turfgrass visual quality (1-9, 9 is best quality) 
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d)  Bioforsk Landvik, Norway (southern zone) 

Cleek 6.6 5.2 5.8 5.4 6.6 5.1 6.3 6.2 38 6.7 5.6 5.8 6.8 96 16 6 0 2 1 0 0.7 0 - 25 4.6 

PSGNBC 6.2 4.9 5.8 4.6 6.2 5.0 6.0 5.3 43 6.4 5.6 6.6 5.6 95 13 7 0 2 2 1 0.6 0 - 28 5.3 

Jorvik 5.6 4.7 5.0 4.4 5.5 4.4 5.3 5.0 42 6.1 5.3 6.1 5.8 94 18 8 0 3 2 1 0.7 1 - 25 4.5 

Galina 5.6 4.8 4.9 4.3 5.6 4.6 5.2 4.8 40 5.8 4.9 6.1 5.4 94 19 12 0 3 3 2 0.8 1 - 25 4.6 

Leirin 4.7 4.2 4.9 3.3 3.9 4.4 4.2 3.3 42 4.7 4.4 5.4 1.9 93 14 3 0 3 2 4 0.9 1 - 22 3.8 

PSG7DB1 3.7 3.0 3.1 2.6 4.2 3.0 3.4 3.3 37 4.1 4.5 7.3 5.2 86 42 23 0 4 3 1 0.6 0 - 23 5.0 

Sign. *** * ** *** *** ** *** ** ns *** ** *** *** *** *** ** ns ns ns ns *** ns - ns ns 

LSD 5% 0.7 1.2 1.3 0.7 0.8 0.9 0.7 0.8 - 0.4 0.5 0.3 1.0 3 10 9 - - - - 0.1 - - - - 

e) Sydsjælland GC, Denmark (southern zone) 

Cleek 4.7 . 3.6 4.6 5.3 4.7 5.1 4.8 40 6.7 4.9 5.9 4.0 87 0 0 - 5 10 3 - 1 3 - - 

Galina 4.3 . 3.6 3.6 5.0 4.5 4.7 4.5 45 6.5 5.1 6.0 4.1 86 0 0 - 7 15 4 - 3 6 - - 

PSGNBC 4.1 . 4.0 3.3 4.6 3.9 4.2 4.9 43 6.5 5.0 6.1 4.2 85 0 0 - 11 18 10 - 2 5 - - 

Jorvik 4.1 . 3.7 3.2 4.7 4.0 4.3 4.4 45 6.5 4.9 6.0 4.3 84 0 0 - 10 11 12 - 2 7 - - 

Leirin 3.5 . 3.0 2.8 4.0 3.5 3.9 3.5 35 5.6 4.8 6.1 3.2 80 0 0 - 10 13 9 - 1 12 - - 

PSG7DB1 3.7 . 2.7 3.6 4.3 4.1 4.1 3.4 35 5.8 4.9 6.2 3.0 79 0 0 - 9 24 2 - 3 16 - - 

Sign. ns - *** ns *** ns ns ** ns *** ns (*) *** * ns ns - ns (*) ns - ns ** - - 

LSD 5% - - 0.3 - 0.4 - - 0.6 - 0.2 - - 0.4 5 - - - - - - - - 6 - - 
1Agrostis castellana 
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Table 10. Varieties of Agrostis capillaris (contd.) 

 Turfgrass visual quality (1-9, 9 is best quality) Coverage 
of seeded 

species   
3 weeks 

after 
seeding,  
% of plot 

area 

Mean of observations,  2011-2014 By end of 
trial 
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2014: 
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f) Mean of two sites, southern zone 

Cleek 5.6 - 4.7 5 5.9 4.9 5.7 5.5 39 6.7 5.2 5.9 5.4 91 8 3 3 6 2 0.7 1 

PSGNBC 5.1 - 4.9 3.9 5.4 4.5 5.1 5.1 43 6.4 5.3 6.3 4.9 90 6 4 7 10 5 0.6 1 

Galina 4.9 - 4.2 3.9 5.3 4.5 4.9 4.6 43 6.2 5.0 6.1 4.7 90 10 6 5 9 3 0.8 2 

Jorvik 4.8 - 4.3 3.8 5.1 4.2 4.8 4.7 43 6.3 5.1 6.1 5.1 89 9 4 6 7 6 0.7 1 

Leirin 4.1 - 4 3 3.9 4 4 3.4 38 5.1 4.6 5.7 2.6 87 7 2 6 8 7 0.9 1 

PSG7DB (A.castellana) 3.7 - 2.9 3.1 4.2 3.5 3.7 3.4 36 5.0 4.7 6.8 4.1 83 21 12 7 14 1 0.6 2 

Sign. *** - *** ns *** ** *** *** ns *** *** *** *** *** *** ** ns * ns *** ns 

LSD 5% 0.5 - 0.6 - 0.4 0.7 0.6 0.4 - 0.2 0.3 0.2 0.5 3 5 4 - 4 - - 0.1 

Interaction variety*site ** - (*) ns ** * ** (*) ns *** *** *** *** ns *** ** ns ns ns ns - 

g)  Mean of four sites, both zones  

PSGNBC 5.2 5.0 5 4.6 5.4 4.5 5.3 5.3 50 6.6 5.1 5.9 4.9 87 15 12 8 9 5 0.7 1 

Cleek 5.0 4.9 4.3 4.8 5.3 4.2 5.2 5.2 49 6.5 5.0 5.5 4.9 85 16 12 7 8 2 0.7 3 

Galina 4.7 4.9 4.2 4.2 4.9 4.2 4.7 4.6 50 6.3 4.8 5.6 4.6 85 18 15 8 10 3 0.8 2 

Jorvik 4.6 4.8 4.3 4.1 4.7 4.0 4.7 4.7 51 6.3 4.9 5.6 4.6 84 19 12 8 8 6 0.8 1 

Leirin 4.0 4.4 4 3.5 3.6 3.9 3.9 3.5 49 5.4 4.4 5.4 3.1 84 11 11 7 8 7 0.9 1 

PSG7DB1 (A.castellana) 3.4 4.0 2.9 3 3.5 2.9 3.4 3.4 45 - - - - 75 29 10 - - - - 1 

Sign. *** *** *** *** *** *** *** *** ns *** *** *** *** *** *** (*) ns ns ns *** ns 

LSD 5% 0.4 0.5 0.5 0.8 0.4 0.4 0.4 0.4 - 0.2 0.2 0.2 0.3 2.0 3.0 - - - - 0.1 - 

Interaction variety*site *** ** *** ns * *** *** ** ns *** ns *** *** *** *** *** ns ns ns ns ns 
1Agrostis castellana not included in all ANOVA for tiller density, leaf fineness, color, winter color and in-season disease due to unbalanced data.  
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4.5 Varieties of Festuca rubra ssp. commutata (Table 11) 
 
 ‘Musica’ has been the top-ranked variety of Festuca rubra ssp. commutata for Nordic putting greens 
since 2011 (Aamlid et al. 2012). The relatively low ranking of ‘Musica’ at all sites in this project, 
especially in the seeding year, was unexpected, but the observations of coverage three weeks after 
seeding suggest that this was due to seed quality rather than the genetic quality of the variety.  
Inadequate seed quality of reference varieties is likely to result in overrating of candidate varieties, 
and this has to be kept in mind when interpreting the results for the new entries of F. rubra ssp. 
commutata.   
 
On average for four sites, the two most highly ranked varieties were ‘Barlineus’ and ‘Caldris’.  
‘Barlineus‘ also obtained the highest score for density in STRI’s ranking for greens mowed at 4-7 mm, 
followed by ‘Musica’ and ‘Bargreen II’ (STRI 2015). In comparison with other varieties, the performance 
of ‘Barlineus’ was, however, more outstanding in the southern than in the northern zone where ‘Dolly’ 
was the highest ranked variety at Korpa and ‘Valetta’ the highest ranked variety at Apelsvoll. ‘Dolly’ 
has later been withdrawn from the market by the variety owner and this was perhaps a wise decision as 
it suffered significantly more winter damage and was significantly more infected by pink snow mold in 
spring than any other variety at both Landvik and Apelsvoll. In contrast, ‘Barlineus’ represented a small 
improvement in winter hardiness and resistance to pink snow mold compared with ‘Musica’, but its 
resistance against in-season M.nivale was not as good as that of ‘Valetta’.  
 
‘Barlineus’, ‘Valetta’, ‘Bargreen II’ and ‘Bodega’ were the varieties least prone to invasion of moss, 
another important criterion for F.rubra ssp. commutata for golf greens. Invasion of Poa annua was 
evaluated only at ‘Sydsjælland and showed no significant differences, but ‘Valetta’, ‘Caldris’ and 
‘Bargreen II’ were more susceptible than ‘Barlineus’ and ‘Bodega’ to invasion of voluntary Agrostis sp. 
at Landvik. Resistance to invasion of other species is usually correlated with high tiller density, and the 
high invasion of moss in ‘Caldris’ and ‘Musica’ on average for sites was therefore unexpected.  
 
On average for all trials, in particular ‘Nikky’, but also ‘Valetta’ had significantly darker color than the 
other varieties. In contrast, ‘Caldris’ stood out with the lightest color of all varieties. The dark in-
season color of ‘Nikky’ was accompanied by a brown and dull winter color, and this is likely to make an 
eventual invasion of Poa annua more unsightly than in varieties with a ligher green color in summer and 
a less dormant color in winter. The best winter color was found in ‘Caldris’ and ‘Musica’, and it is 
noteworthy that the greenness during winter in these cultivars was not negatively correlated with poor 
winter survival. It is also noteworthy that ‘Valetta’ retained its greenness and survived the winter 
better than ‘Nikky’. A more freshly looking winter color ought to be one of the breeding objectives in 
F.rubra ssp. commutata as the Nordic winter climate is generally becoming milder due to to global 
warming.  
 
The three breeding lines ‘LøRc 0008’, ‘LøRc 0010’ and ‘LøRc 0011’ were entered by the Norwegian 
company Graminor based on results in the STERF project ‘Breeding of winter-hardy turfgrass varieties 
for Central and Northern Scandinavia’. In a screening trial at Apelsvoll parallel with variety testing from 
2007 to 2010, these three lines obtained the following scores in comparison with the control variety 
‘Musica’ (P. Marum, previously unpublished):  
 

 Overall visual quality 
(1-9) 

Tiller density 
(1-9) 

Overall winter damage, 
% of plot area 

Musica 5.7 5.4 39 

LøRc 0008 5.5 5.1 34 

LøRc 0010 5.5 5.2 36 

LøRc 0011 5.6 5.3 36 

 
Based theses scores for visual quality ‘LøRc 0011’ was prioritized for further multiplication and DUS 
test. In 2014 this breeding line was approved and added to the EU variety list under the name ‘Lystig’.  
 
The overall ranking of the three breeding lines in this project was different from that in the screening 
trial. ‘Lystig’ had less coverage three weeks after seeding and lower visual merit scores, especially in 
the seeding year, compared with ‘LøRc 0008’ and ‘LøRc 0010’. One possible explanation for this is 
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inadequate seed quality and thus slow grow-in, especially at Landvik.  Between the two other lines, 
‘LøRc 0008’ performed better than ‘LøRc 0010’ at Korpa and Sydsjælland, while it was other way round 
at Apelsvoll and Landvik. The winter survival and resistance to pink snow mold and in-season M.nivale 
was not better in ‘LøRc 0010’ than in most vareities of Danish or Dutch origin, but ‘LøRc 0008’ suffered  
less winter damage than any other variety in the project.  
 
Based on the criterion ‘equal or better visual turf quality than the control variety’, ‘Barlineus’, 
‘Caldris’, ‘Valetta’, ‘LøRc0010’ and ‘Bargreen II’ can be recommended for golf greens in both climatic 
zones of Scandinavia. The list can further be extended with ‘Bodega’ for the southern zone and ‘LøRc 
0008’ for the northern zone.      
 
 

 
 

Photo 45. Varieties of Festuca rubra ssp. commutata (FRC) and Festuca rubra ssp. litoralis (FRL) at 
Apelsvoll on 8 May 2013. Photo: Wendy Waalen 

 

 
 

Photo 46. ‘Lystig’ was the only variety of Festuca rubra ssp. commutata and with more than 0.5 % moss 
by the end of the trial at Landvik. Photo taken on 18 Sep. 2014 by Trygve S. Aamlid.  
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Table 11. Varieties of Festuca rubra ssp. commutata 
 

  Turfgrass visual quality (1-9, 9 is best quality) Coverage 
of seeded 

species   
3 weeks 

after 
seeding,  % 
of plot area 

Mean of observations,  2011-2014 By end 
of trial 
period:  

 
Moss, 
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plot 
area  
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a)   Korpa GC, Reykjavik, Iceland (northern zone) 

Dolly 5.4 6.7 5.3 4.7 5.6 4.8 5.2 5.9 37 5.2 8.0 5.1 5.1 93 3 - 3 3 0.8 - 

LøRc0008 5.2 6.7 5.3 4.5 5.1 4.9 4.8 5.9 32 4.9 8.0 5.4 5.7 93 0 - 3 3 1.0 - 

Caldris 5.2 7.3 5.3 4.3 5.1 4.8 4.8 5.6 35 4.8 8.5 4.9 5.6 93 1 - 2 2 0.8 - 

Barlineus 5.1 6.3 4.7 4.5 5.3 4.3 5.0 5.7 30 5.0 8.2 5.2 5.1 92 2 - 4 4 0.8 - 

LøRc0010 5.1 6.7 4.9 4.3 5.3 5.1 4.7 5.3 30 4.6 8.2 5.4 4.8 91 3 - 1 1 0.7 - 

Bargreen II 5.0 6.0 4.7 4.3 5.3 4.7 4.7 5.3 28 5.0 8.0 5.3 5.0 90 1 - 4 4 0.8 - 

Lystig 4.9 6.0 5.0 4.3 4.9 4.6 4.8 5.3 23 4.7 8.2 5.3 5.1 91 1 - 0 0 0.7 - 

Valetta 4.9 6.0 4.9 4.3 5.1 4.3 4.9 5.3 28 4.7 8.2 5.9 5.0 90 3 - 1 1 0.6 - 

Nikky 4.9 6.0 4.8 4.2 5.0 4.6 4.6 5.2 32 4.8 8.5 6.1 4.4 92 5 - 2 2 0.6 - 

Musica 4.8 5.7 4.7 4.1 5.2 4.2 4.8 5.3 27 4.7 8.3 5.4 5.8 90 1 - 3 3 0.7 - 

Bodega 4.7 6.3 4.9 3.8 4.3 4.3 4.4 5.0 30 4.6 8.3 5.3 5.3 92 0 - 1 1 0.6 - 

Sign. * (*) ns ns ns * (*) ns * * (*) *** * ns ns - ns ns ** - 

LSD 5% 0.4 - - - - 0.5 - - 7 0.3 - 0.2 0.7 - - - - - 0.2 - 
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Table 11. Varieties of Festuca rubra ssp. commutata (contd.) 
 
 

  Turfgrass visual quality (1-9, 9 is best quality) 
Coverage of 

seeded 
species   
3 weeks 

after 
seeding,  % 
of plot area 

Mean of observations,  2011-2014 By end of 
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b)   Bioforsk Apelsvoll, Norway  (northern zone) 

Valetta 6.1 4.5 5.9 6.9 6.3 5.9 6.8 5.7 85 5.3 7.4 6.3 4.5 95 11 13 1 1 1.4 1 

Caldris 6.1 4.3 5.7 7.3 6.0 5.7 6.9 5.7 87 5.3 7.7 5.5 4.7 96 17 18 2 2 1.4 2 

Musica 6.0 4.0 5.9 7.1 5.9 5.8 6.8 5.6 82 5.3 7.4 5.7 4.3 95 17 18 2 2 1.5 3 

Barlineus 5.9 4.8 5.5 7.0 5.7 5.6 6.6 5.6 85 5.5 7.8 5.7 4.4 94 16 19 2 2 1.3 1 

Bargreen II 5.9 4.3 6.1 6.9 5.6 5.7 6.6 5.8 83 5.3 7.8 5.7 3.8 95 18 21 3 3 1.4 1 

LøRc0010 5.8 3.9 5.8 6.5 5.9 5.6 6.5 5.6 83 5.2 7.4 5.9 3.7 95 19 19 1 1 1.4 1 

LøRc0008 5.7 3.7 5.7 6.7 5.8 5.6 6.5 5.5 85 5.0 7.6 5.8 3.8 93 11 12 0 0 1.5 1 

Bodega 5.7 3.6 5.5 6.6 6.1 5.5 6.4 5.7 80 5.0 7.9 5.9 4.3 93 17 20 2 2 1.3 2 

Dolly 5.7 4.8 5.8 6.9 4.8 4.9 6.5 5.5 88 5.3 7.7 5.6 3.8 91 26 29 3 3 1.3 3 

Lystig 5.6 3.3 5.5 6.6 6.0 5.6 6.4 5.4 83 5.1 7.6 5.8 3.9 94 12 17 0 0 1.4 1 

Nikky 5.6 3.5 5.8 6.8 5.4 5.2 6.6 5.4 83 5.1 7.6 6.5 3.8 92 14 16 1 1 1.3 4 

Sign. ** *** (*) * ** * ns ns ns * ** *** *** * ** * ** ** * ns 

LSD 5% 0.2 0.5 - 0.4 0.6 0.5 - - - 0.3 0.3 0.3 0.5 2 7 8 1 1 0.1 - 
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Table 11. Varieties of Festuca rubra ssp. commutata (contd.) 
 

 Turfgrass visual quality (1-9, 9 is best quality) 
Coverage 
of seeded 

species   
3 weeks 

after 
seeding,  % 
of plot area 

Mean of observations,  2011-2014 

 

Over-
all 

mean 
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ing 
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tumn: 
After  
5 Sep. 

Tiller 
density  

(1-9, 9 is 
highest 
density) 

Leaf 
fineness 
(1-9, 9 is 

finest 
leaves) 

Color 
(1-9,  
9 is 

dark-
est 

turf) 

Winter 
color  

(1-9, 9 is 
most 

freshly 
green) 

Un-
diseased   
coverage 
of seeded 
species,  
% of plot  

area 

Overall 
winter 

damage, 
% of 
plot 
area 

M. 
nivale in 
spring, 

% of 
plot 
area 

Total in-
season 

disease, 
% of 
plot 
area 

In-
season 

M. 
nivale,  

% of 
plot 
area 

Daily 
height 
growth    

mm 

c)   Mean of two sites, northern zone 

Caldris 5.6 5.8 5.5 5.8 5.6 5.2 5.9 5.6 61 5.1 8.1 5.2 5.1 94 9 18 2 2 1.1 

LøRc0008 5.5 5.2 5.5 5.6 5.4 5.3 5.7 5.7 58 4.9 7.8 5.6 4.8 93 6 12 2 2 1.2 

Valetta 5.5 5.3 5.4 5.6 5.7 5.1 5.8 5.5 57 5.0 7.8 6.1 4.8 93 7 13 1 1 1.0 

Barlineus 5.5 5.6 5.1 5.8 5.5 5.0 5.8 5.6 58 5.2 8.0 5.5 4.7 93 9 19 3 3 1.1 

Dolly 5.5 5.7 5.5 5.8 5.2 4.8 5.9 5.7 63 5.2 7.9 5.3 4.4 92 15 29 3 3 1.1 

Musica 5.4 4.9 5.3 5.6 5.6 5.0 5.8 5.4 54 5.0 7.9 5.5 5.1 92 9 18 2 2 1.1 

Bargreen II 5.4 5.2 5.4 5.6 5.5 5.2 5.7 5.6 56 5.1 7.9 5.5 4.4 92 10 21 3 3 1.1 

LøRc0010 5.4 5.3 5.3 5.4 5.6 5.3 5.6 5.5 57 4.9 7.8 5.6 4.2 93 11 19 1 1 1.0 

Lystig 5.3 4.6 5.3 5.5 5.5 5.1 5.6 5.3 53 4.9 7.9 5.5 4.5 93 7 17 0 0 1.0 

Bodega 5.2 5.0 5.2 5.2 5.2 4.9 5.4 5.4 55 4.8 8.1 5.6 5.3 93 9 20 2 2 1.0 

Nikky 5.2 4.7 5.3 5.5 5.2 4.9 5.6 5.3 58 5.0 8.0 6.3 4.1 92 9 16 2 2 0.9 

Sign. ** *** ns (*) ns ns * ns ** ** * *** *** ns ** * ** ** *** 

LSD 5% 0.2 0.5 - - - - 0.3 - 4 0.2 0.2 0.2 0.4 - 4 8 2 2 0.1 

Interaction 
variety*site 

** * * ns ns ns ns * ns ns ** ns * ** * - ns ns ns 
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Table 11. Varieties of Festuca rubra ssp. commutata (contd.) 
 

 
Turfgrass visual quality (1-9, 9 is best quality) 

Cover-
age of 
seeded 
species   
3 weeks 

after 
seeding,  

% of 
plot 
area 

Mean of observations,  2011-2014 By end of trial period,  
autumn 2014 
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d)   Bioforsk Landvik, Norway  (southern zone) 

Barlineus 6.8 6.3 6.6 5.1 5.8 5.7 6.1 5.3 53 6.3 7.8 5.6 4.9 96 3 2 1 2 0 1.0 0 2 27 5.3 

Caldris 6.5 5.6 6.4 5.4 5.4 5.7 6.1 5.2 45 6.3 7.9 5.2 5.8 96 3 2 1 2 0 1.2 0 5 28 4.1 

LøRc0010 6.3 4.8 6.0 5.5 5.6 5.8 6.1 4.9 42 5.5 7.6 6.0 3.9 97 2 3 1 2 0 1.1 0 2 27 4.8 

Bodega 6.3 4.4 5.9 5.5 6.2 5.5 6.3 5.5 35 6.0 7.8 5.9 5.3 97 3 3 1 1 0 1.1 0 1 27 5.2 

Musica 6.2 4.5 6.2 5.4 5.7 5.5 6.3 5.0 27 5.9 7.7 5.5 5.8 95 4 4 1 2 0 1.1 0 1 26 4.7 

Bargreen II 6.2 4.8 6.1 5.3 5.5 5.6 6.1 4.8 38 5.8 7.6 5.6 4.2 95 5 4 1 2 0 1.2 0 5 29 5.0 

Dolly 6.2 5.2 6.3 4.8 5.5 5.1 5.9 5.2 47 6.0 7.7 5.7 4.7 94 21 7 2 3 0 1.1 0 2 25 4.3 

Valetta 6.0 5.2 5.6 5.1 5.2 5.5 5.4 4.8 45 5.6 7.5 6.7 5.3 94 3 2 1 1 0 1.0 0 9 26 4.9 

LøRc0008 5.9 4.8 6.0 5.0 5.0 5.5 5.6 4.7 42 5.6 7.4 5.9 4.7 95 3 2 1 2 0 1.3 0 5 27 5.2 

Nikky 5.9 5.1 6.0 4.4 5.1 4.9 5.6 4.7 30 5.7 7.5 7.3 4.1 94 9 4 1 2 0 1.0 0 3 27 5.1 

Lystig 5.3 3.3 5.0 5.0 5.1 5.1 5.3 4.2 22 5.1 7.5 5.7 4.6 95 2 2 1 2 1 1.1 1 3 28 4.1 

Sign. ** *** *** ns * ns * *** *** ** ns *** *** (*) *** *** (*) (*) ns *** ns (*) ns ns 

LSD 5% 0.5 0.7 0.5 0.9 0.6 - 0.7 0.4 7 1 - 0.2 0.8 - 6 2 - - - 0.1 - - - - 
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Table 11. Varieties of Festuca rubra ssp. commutata (contd.) 
 
 

 

Turfgrass visual quality (1-9, 9 is best quality) 
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e)   Sydsjælland GC, Denmark  (southern zone) 

LøRc0008 5.4 . 5.1 5.7 5.3 5.2 6.4 4.3 47 4.8 5.1 5.2 4.0 89 4 4 11 13 - 12 1 

Valetta 5.4 . 5.0 5.8 5.5 5.2 6.6 4.2 48 4.9 5.0 5.7 4.3 91 5 5 8 10 - 8 2 

Barlineus 5.4 . 5.1 5.8 5.5 5.3 6.6 4.5 47 4.9 5.1 5.1 4.0 92 5 5 9 12 - 8 1 

Nikky 5.4 . 5.1 6.0 5.1 5.3 6.3 4.1 43 4.8 5.0 5.8 4.0 88 12 12 13 19 - 10 1 

Bodega 5.4 . 5.3 5.6 5.2 5.1 6.4 4.4 52 4.8 5.0 5.2 4.2 88 18 18 13 19 - 7 1 

Musica 5.3 . 5.0 5.6 5.1 5.2 6.3 4.1 47 4.9 5.1 5.2 4.0 88 6 6 10 13 - 16 2 

Bargreen II 5.3 . 5.0 5.7 5.2 5.3 6.4 4.1 47 5.0 5.1 5.1 4.0 89 6 6 11 15 - 6 1 

Dolly 5.3 . 5.1 5.6 5.2 5.3 6.3 4.1 52 4.8 5.1 5.1 3.9 89 6 6 11 14 - 10 2 

LøRc0010 5.3 . 5.1 5.6 5.2 5.2 6.3 4.2 48 5.0 5.1 5.1 3.9 88 7 7 12 14 - 11 1 

Caldris 5.3 . 5.2 5.7 5.1 5.3 6.3 4.1 53 4.9 5.2 4.7 4.1 87 9 9 13 17 - 15 1 

Lystig 5.2 . 5.0 5.5 5.1 5.1 6.3 3.9 47 4.9 5.1 5.1 4.0 89 5 5 11 14 - 13 2 

Sign. ns . ns ns *** ns *** ns ns (*) *** *** *** *** ** ** *** *** - (*) ns 

LSD 5% - . - - 0.1 - 0.1 - - - 0.1 0.1 0.1 1 6 6 2 2 - - - 
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Table 11. Varieties of Festuca rubra ssp. commutata (contd.) 
 

 Turfgrass visual quality (1-9, 9 is best quality) Coverage 
of seeded 

species   
3 weeks 

after 
seeding,  
% of plot 

area 

Mean of observations,  2011-2014 
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period:  
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of plot 
area 

 O
ve

r-
al

l m
ea

n
, 

2
0

1
1

-2
0

1
4

 

2
0

1
1

= 
Se

ed
-i

n
g 

ye
ar

 

2
0

1
2

 

2
0

1
3

 

2
0

1
4

 

Sp
ri

n
g:

 U
n

ti
l 5

 

Ju
n

e
 

Su
m

m
er

: 5
 

Ju
n

e 
- 

5
 S

ep
. 

A
u

-t
u

m
n

: A
ft

er
  

5
 S

ep
. 

Ti
lle

r 
d

en
si

ty
, 

(1
-9

) 

Le
af

 f
in

en
es

s 

(1
-9

, 9
 is

 f
in

e
st

 

le
av

es
) 

C
o

lo
r 

(1
-9

,  

9
 is

 d
ar

k-
e

st
  

W
in

te
r 

co
lo

r 
 

(1
-9

, 9
 is

 m
o

st
 

fr
e

sh
ly

 g
re

en
) 

U
n

-d
is

ea
se

d
   

co
ve

ra
ge

 o
f 

se
ed

ed
 s

p
ec

ie
s,

  

%
  

O
ve

ra
ll 

w
in

te
r 

d
am

ag
e,

 %
  

M
. n

iv
a

le
 in

 

sp
ri

n
g,

 %
  

To
ta

l i
n

-s
ea

so
n

 

d
is

ea
se

, %
  

In
-s

ea
so

n
 M

. 

n
iv

a
le

,  
%

 o
f 

p
lo

t 
ar

ea
 

D
ai

ly
 h

ei
gh

t 

gr
o

w
th

   
 m

m
 

f)   Mean of two sites,  southern zone 

Barlineus 6.1 - 5.8 5.4 5.6 5.5 6.4 4.9 50 5.6 6.4 5.3 4.5 94 4 3 5 7 1.0 4 

Caldris 5.9 - 5.8 5.6 5.2 5.5 6.2 4.6 49 5.6 6.5 4.9 5.0 91 6 6 7 9 1.2 7 

LøRc0010 5.8 - 5.5 5.5 5.4 5.5 6.2 4.6 45 5.3 6.3 5.5 3.9 92 5 5 6 8 1.1 6 

Bodega 5.8 - 5.6 5.6 5.7 5.3 6.3 4.9 43 5.4 6.4 5.5 4.7 92 10 10 7 10 1.1 3 

Dolly 5.8 - 5.7 5.2 5.4 5.2 6.1 4.7 49 5.4 6.4 5.4 4.3 91 13 6 6 9 1.1 5 

Valetta 5.7 - 5.3 5.4 5.3 5.4 6.0 4.5 47 5.2 6.3 6.2 4.8 93 4 4 5 6 1.0 4 

Musica 5.7 - 5.6 5.5 5.4 5.4 6.3 4.5 37 5.4 6.4 5.3 4.9 92 5 5 6 8 1.1 8 

Bargreen II 5.7 - 5.6 5.5 5.4 5.5 6.2 4.4 43 5.4 6.3 5.4 4.1 92 6 5 6 8 1.1 3 

LøRc0008 5.6 - 5.5 5.3 5.1 5.3 6.0 4.5 44 5.2 6.3 5.5 4.3 92 3 3 6 7 1.3 6 

Nikky 5.6 - 5.6 5.2 5.1 5.1 6.0 4.4 37 5.2 6.3 6.5 4.0 91 10 8 7 10 1.0 5 

Lystig 5.2 - 5.0 5.2 5.1 5.1 5.8 4.1 34 5.0 6.3 5.4 4.3 92 4 4 6 8 1.1 7 

Sign. *** - *** ns ** ns * *** *** *** * *** *** ** *** *** *** *** *** * 

LSD 5% 0.3 - 0.3 - 0.3 - 0.3 0.3 7 0.2 0.1 0.1 0.4 1 4 4 1 2 0.1 3 

Interaction 
variety*site ** - *** ns ** ns ** (*) ** *** ns *** *** *** *** *** *** *** - (*) 
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Table 12. Varieties of Festuca rubra ssp. commutata (contd.) 
 

 Turfgrass visual quality (1-9, 9 is best quality) 
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g)   Mean of four sites,  both climatic zones  

Barlineus 5.8 5.8 5.5 5.6 5.6 5.2 6.1 5.3 54 5.4 7.2 5.4 4.6 93 6 8 4 5 1.1 3 

Caldris 5.8 5.7 5.7 5.7 5.4 5.4 6.0 5.1 55 5.3 7.3 5.1 5.0 93 7 10 4 5 1.1 6 

LøRc0008 5.6 5.1 5.5 5.5 5.3 5.3 5.8 5.1 51 5.1 7.0 5.6 4.6 92 4 6 4 4 1.2 4 

Valetta 5.6 5.2 5.4 5.5 5.5 5.2 5.9 5.0 52 5.1 7.0 6.2 4.8 93 6 7 3 3 1.0 3 

Musica 5.6 4.7 5.4 5.6 5.5 5.2 6.0 5.0 45 5.2 7.1 5.4 5.0 92 7 10 4 5 1.1 7 

Bargreen II 5.6 5.0 5.5 5.6 5.4 5.3 6.0 5.0 49 5.2 7.1 5.4 4.2 92 8 10 5 6 1.1 3 

LøRc0010 5.6 5.1 5.4 5.5 5.5 5.4 5.9 5.0 51 5.1 7.1 5.6 4.1 93 8 10 4 5 1.1 4 

Dolly 5.6 5.5 5.6 5.5 5.3 5.0 6.0 5.2 56 5.3 7.1 5.4 4.4 92 14 14 5 6 1.1 4 

Bodega 5.5 4.8 5.4 5.4 5.4 5.1 5.9 5.1 49 5.1 7.3 5.6 4.8 92 10 14 4 6 1.0 3 

Nikky 5.4 4.9 5.4 5.3 5.1 5.0 5.8 4.9 47 5.1 7.2 6.4 4.1 91 10 11 4 6 1.0 4 

LøRc0011 5.3 4.2 5.1 5.3 5.3 5.1 5.7 4.7 44 5.0 7.1 5.5 4.4 92 5 8 3 4 1.1 5 

Sign.  *** *** *** ns (*) * * *** *** *** *** *** *** ** *** *** ** *** *** * 

LSD 5% 0.2 0.4 0.2 -  0.2 0.2 0.2 4 0.2 0.1 0.1 0.3 1 3 3 1 1 0.1 3 

Interaction 
variety x site 

*** *** *** (*) *** * ** ** *** *** * *** *** *** *** *** *** *** ns (*) 
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4.6 Varieties of Festuca rubra ssp. litoralis (Table 12) 
 
On average for the two sites in the northern zone, ‘Nigella’ had 0.2 units higher score for visual turf 
quality than the control variety ‘Cezanne’. The main postive characteristics of ‘Nigella’  compared with 
‘Cezanne’ was higher density and better winter color, these difference were both significant when the 
mean values over four sites in both zones were used for comparision. In addition, ‘Nigella’ was 
significantly darker than ‘Cezanne’. Despite this, ‘Nigella was not ranked before ‘Cezanne’ on average 
for the two southern sites, as there were also negative aspecst such zas more invasion of moss at 
Sydsjælland and significantly higher rowtn rate at Landvik.  
 
‘Beudin’ and ‘Isolde’, the two other varieties entered by DLF,  did not meet the same quality standard 
as ‘Nigella’ and ‘Cezanne’.  ‘Beudin’ was more affected by winter damage than any other variety at 
both Apelavoll, Landvik and Sydsjælland, and Isolde had no special positive characteristic other than a 
very dark color. Yet, ‘Beudin’ and ‘Isolde’ were significantly better than ‘Joppa’ which obtained the 
lowest rank at all test sites.   
  
 
 
 

 
 

Photo 47. ‘Joppa’ had lower density than ‘Beudin, but both were inferior to ‘Cezanne’ and ‘Nigella’. 
Photo taken at Landvik on 18 Sep. 2014 by Trygve S. Aamlid. 
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Table 12. Varieties of Festuca rubra ssp. litoralis   
 

 Turfgrass visual quality (1-9, 9 is best quality) 
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seeding,  % 
of plot area 

Mean of observations,  2011-2014 By end 
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of plot 
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a)   Korpa GC, Reykjavik, Iceland (northern zone) 

Nigella 5.9 7.7 5.8 4.9 6.1 5.2 5.6 6.6 33 5.2 8.2 5.0 5.5 96 1 - 0 0 0.7 - 

Beudin 5.5 7.7 5.5 4.8 5.1 5.0 5.0 6.2 35 5.0 8.3 4.5 5.7 94 2 - 1 1 0.5 - 

Cezanne 5.5 7.3 5.3 4.5 5.7 4.6 5.3 6.1 25 5.0 8.2 4.8 5.3 93 3 - 0 0 0.6 - 

Joppa 5.2 7.7 4.9 4.4 5.1 4.7 4.8 5.4 33 4.4 8.0 4.9 5.2 93 1 - 1 1 0.8 - 

Isolde 5.1 6.0 4.5 4.8 5.7 4.7 5.0 5.6 23 4.9 8.0 5.3 5.5 92 3 - 1 1 0.7 - 

Sign.  ns ** ** ns ns ns ns ns * ns ns *** ns (*) ns - ns ns (*) - 

LSD 5% - 0.9 0.6 - - - - - 7 - - 0.2 - - - - - - - - 

b)   Bioforsk Apelsvoll, Norway (northern zone) 

Cezanne 5.4 2.8 5.1 6.5 5.8 4.8 6.5 5.5 80 5.1 7.6 5.8 4.9 90 14 15 1 1 1.2 1 

Nigella 5.3 3.4 5.2 6.2 5.5 4.9 6.2 5.2 82 5.2 7.5 6.0 5.2 93 15 17 1 1 1.2 1 

Isolde 5.1 2.8 5.1 5.7 5.6 4.6 6.0 5.1 80 4.8 7.5 6.4 4.6 89 14 13 0 0 1.2 3 

Beudin 5.0 2.8 5.0 5.7 5.4 4.2 6.1 5.2 80 5.0 7.8 5.8 4.8 89 20 13 0 0 1.3 3 

Joppa 4.7 2.0 4.6 5.6 5.4 4.6 5.6 4.8 82 4.4 7.3 5.4 4.5 88 8 8 1 1 1.3 2 

Sign.  ns * ns ns ns * ns ns ns ** ns *** ns (*) ns ns * * * ns 

LSD 5% - 0.8 - - - 0.4 - - - 0.3 - 0.1 - - - - 1 1 0.1 - 
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Table 12. Varieties of Festuca rubra ssp. litoralis  (contd.) 
 

 Turfgrass visual quality (1-9, 9 is best quality) 

Coverage of 
seeded 
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3 weeks 

after 
seeding,  % 
of plot area 

Mean of observations,  2011-2014 By end 
of trial 
period, 
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c)   Mean of two sites, northern zone 

Nigella 5.6 5.5 5.5 5.5 5.8 5.0 5.9 5.9 58 5.2 7.8 5.5 5.4 94 8 17 1 1 0.90 1 

Cezanne 5.4 5.1 5.2 5.5 5.8 4.7 5.9 5.8 53 5.1 7.9 5.3 5.1 92 8 15 0 0 0.90 1 

Beudin 5.2 5.2 5.2 5.3 5.3 4.6 5.6 5.7 58 5.0 8.1 5.1 5.2 91 11 13 1 1 0.90 3 

Isolde 5.1 4.4 4.8 5.2 5.7 4.7 5.5 5.4 52 4.9 7.8 5.8 5.1 90 8 13 1 1 0.90 3 

Joppa 5.0 4.8 4.7 5.0 5.3 4.7 5.2 5.1 58 4.4 7.7 5.2 4.9 90 5 8 1 1 1.10 2 

Sign.  * ** ** ns ns ns (*) (*) ** ** (*) *** ns ** ns ns ns ns * ns 

LSD 5% 0.4 0.6 0.4 - - - - - 4 0.3 - 0.1 - 2 - - - - 0.1 - 

Interaction 
variety*site 

ns ** * ns ns ns ns ns * ns ns *** ns ns ns - ns ns ns - 
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Table 12. Varieties of Festuca rubra ssp. litoralis (contd.) 
 

 
Turfgrass visual quality (1-9, 9 is best quality) 
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d)   Bioforsk Landvik, Norway (southern zone) 

Cezanne 6.6 5.3 6.3 5.3 6.3 5.0 6.3 6.5 37 6.0 7.5 5.7 6.4 96 8 9 1 2 1 0.8 0 - 1 27 5.4 

Nigella 6.4 4.9 5.8 5.3 6.3 4.8 6.2 6.6 43 6.3 7.5 6.2 6.9 95 7 9 1 1 0 1.0 0 - 1 27 4.8 

Beudin 6.4 5.3 6.3 5.0 5.7 4.7 6.1 6.3 43 6.2 7.8 5.5 7.0 95 15 13 1 2 1 1.0 0 - 1 26 4.4 

Isolde 5.9 4.8 5.5 4.7 5.6 4.8 5.5 5.6 35 5.8 7.5 6.8 6.4 95 11 10 2 2 0 1.0 0 - 3 25 4.6 

Joppa 5.1 4.3 5.0 4.0 4.6 4.4 4.6 4.7 37 4.8 7.2 5.7 5.1 92 13 4 3 1 4 1.1 0 - 6 24 4.0 

Sign.  *** ** *** ns *** ns *** *** ns *** * *** *** (*) ns ns * ns * *** ns - (*) (*) ns 

LSD 5% 0.5 0.5 0.3 - 0.5 - 0.5 0.7 - 0.3 0.3 0.2 0.4 - - - 1 - 2 0.1 - - - - - 

e)   Sydsjælland GK,  Denmark (southern zone) 

Nigella 5.6 - 6.2 5.6 5.0 4.8 6.3 5.1 48 4.8 5.1 4.9 4.7 89 13 13 6 9 - - 5 0 - - - 

Cezanne 5.6 - 6.3 5.5 4.9 4.8 6.2 4.8 45 4.8 5.1 5.0 4.7 88 20 20 8 12 - - 3 0 - - - 

Isolde 5.4 - 6.1 5.7 4.3 4.9 5.9 4.8 48 4.7 5.0 5.5 4.6 86 26 26 10 15 - - 5 0 - - - 

Beudin 5.3 - 5.7 5.5 4.8 4.7 6.2 4.6 50 4.8 5.1 4.2 4.3 88 38 38 11 18 - - 3 0 - - - 

Joppa 5.2 - 5.6 5.4 4.7 4.7 6.1 4.1 48 4.6 5.1 4.9 4.1 82 35 35 17 22 - - 9 1 - - - 

Sign.  * - *** * * ns * *** ns ** ns *** ** *** ** ** *** *** - - (*) ns - - - 

LSD 5% 0.2 - 0.2 0.2 0.4 - 0.2 0.3 - 0.1 - 0.2 0.2 2 9 9 1 4 - - - - - - - 
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Table 13. Varieties of Festuca rubra ssp. litoralis (contd.) 

 Turfgrass visual quality (1-9, 9 is best quality) Cover-age 
of seeded 

species   
3 weeks 

after 
seeding,  
% of plot 

area 

 Mean of observations,  2011-2014 By end 
of trial 
period,  
autumn 

2014 
Moss, % 
of plot 
area 
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f)   Mean of two sites, southern zone 

Cezanne 6.1 5.3 6.3 5.4 5.6 4.9 6.3 5.7 41 5.4 6.3 5.3 5.6 92 14 15 4 7 0.8 1 

Nigella 6.0 4.9 6.0 5.5 5.7 4.8 6.2 5.9 46 5.5 6.3 5.6 5.8 92 10 11 4 5 1.0 2 

Beudin 5.8 5.3 6.0 5.2 5.3 4.7 6.1 5.5 47 5.5 6.4 4.8 5.7 91 26 25 6 10 1.0 2 

Isolde 5.6 4.8 5.8 5.2 4.9 4.9 5.7 5.2 42 5.2 6.3 6.2 5.5 91 18 18 6 8 0.9 3 

Joppa 5.2 4.3 5.3 4.7 4.6 4.6 5.4 4.4 43 4.7 6.2 5.3 4.6 87 24 20 10 12 1.1 5 

Sign.  *** ** *** ns *** ns *** *** ns *** ** *** *** *** * ** *** *** *** * 

LSD 5% 0.2 0.5 0.2 - 0.3 - 0.2 0.3 - 0 0.1 0.1 0.2 1 10 6 1 2 0.1 2 

Interaction 
variety*site 

*** - *** ns *** ns *** ** ns *** * *** *** (*) ns *** *** *** - * 

 
g)   Mean of four sites,  both climatic zones 

Nigella 5.8 5.3 5.8 5.5 5.7 4.9 6.1 5.9 52 5.4 7.1 5.5 5.6 93 9 13 2 3 1.0 2 

Cezanne 5.8 5.1 5.8 5.4 5.7 4.8 6.1 5.8 47 5.2 7.1 5.3 5.3 92 11 14 2 4 0.9 1 

Beudin 5.5 5.2 5.6 5.3 5.3 4.7 5.8 5.6 52 5.2 7.2 5 5.5 91 19 21 3 5 0.9 2 

Isolde 5.4 4.5 5.3 5.2 5.3 4.8 5.6 5.3 47 5.1 7 6 5.3 90 13 16 3 5 0.9 3 

Joppa 5.1 4.6 5.0 4.9 5 4.6 5.3 4.7 50 4.6 6.9 5.2 4.8 89 14 16 5 6 1.1 4 

Sign.  *** *** *** * *** ns *** *** * *** ** *** *** *** *** *** *** *** *** ns 

LSD 5% 0.2 0.4 0.2 0.4 0.4 - 0.3 0.3 4 0.2 0.1 0.1 0.3 1 5 4 1 1 0.1 - 

Interaction 
variety*site 

* *** *** ns (*) ns * ** ns ** ns *** ** * *** *** *** *** * ns 
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4.7 Varieties of Lolium perenne (Table 13) 
 
The ranking of Lolium perenne varieties differed among sites. ‘Bargold’ and the control variety ‘Chardin’ 
had higher scores than ‘Columbine’ and ‘Sauvigone’ at Apelsvoll, Landvik and Sydsjælland, but the results 
at Korpa were opposite because of poor winter survival due to more pink snow mold, especially in 
‘Chardin’. The infection of Microdochium nivale occurred during the first winter after a mowing height not 
lower than 10 mm in the seeding year (Photo 48), and it may well be realted to the lack of close mowing  
as ‘Chardin’, on average for all trials, showed the least susceptibility to in-seasonM.nivale.  
 
Larger differences among Lolium perenne vareities in 2012 than in 2013 and 2014, and in the spring than in 
the summer and fall, suggest that have been improvements in breeding for winter hardiness in Lolium 
perenne, but that these improvements are too subtle to have a big impact on their persistence on golf 
greens. This is in good agreement with the analyses by Sampoux et al. (2012) and Aamlid & Gensollen 
(2014).  
 
‘Sauvigone’ was withdrawn from the market in 2013. Of the three remaining vareities, ‘Columbine’ was 
significantly darker than ‘Bargold, which, in turn, was significantly darker than ‘Chardin’ (Photo 49).  The 
same ranking for color was published by STRI (2015), which however, ranked ‘Chardin’ and ‘Bargold’ 
significantly before ‘Columbine’ for visual turf quality.  
 
Among the candidate varieties still on the market, we conclude that ‘Columbine’ and ‘Bargold’ and can 
added to the list of recommended vareities for greens in the northern zone. For the southern zone, only 
‘Bargold should be added. 
 
 

 
 

Photo 48. In the trial at Korpa, ‘Bargold’ and especially ‘Chardin’ had more pink snow mold than 
‘Columbine’ and ‘Sauvigone’ after the first winter. Photo taken on 30 March 2012 by  

Gudni Thorvaldsson.  
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Photo 49. ‘Chardin had a lighter green color and a higher visual quality in the trial at Landvik.   
Photo taken on 18 Sep. 2014 by Trygve S. Aamlid.  
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Table 13. Varieties of Lolium perenne 
 

 Turfgrass visual quality (1-9, 9 is best quality) 
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a)   Korpa GC,  Iceland (northern zone) 

Sauvigone 4.9 9.0 5.5 4.4 2.7 4.1 4.0 5.4 72 5.7 4.6 5.0 5.8 80 28 3 0 0 1.1 - 

Columbine 4.6 9.0 5.6 3.4 2.6 3.5 3.6 5.9 70 5.2 4.6 5.0 5.6 77 29 2 0 0 1.0 - 

Bargold 4.0 9.0 3.7 3.4 2.2 2.5 3.1 5.1 70 5.4 4.5 5.3 5.7 70 42 16 0 0 1.1 - 

Chardin 3.4 9.0 2.5 2.7 2.3 1.6 2.7 4.7 73 5.3 4.6 4.8 5.8 65 55 27 0 0 0.9 - 

Sign.  ** ns *** 
**
* 

- ** * (*) ns (*) ns (*) ns * ** ** ns ns ns - 

LSD 5% 0.6 - 0.8 0.4 - 0.9 0.8 - - - - - - 10 10 9 - - - - 

b)   Bioforsk Apelsvoll, Norway (northern zone) 

Bargold 3.5 4.6 3.9 3.0 3.1 1.3 4.4 4.1 88 3.3 3.4 6.9 7.2 77 87 13 0 0 1.9 0 

Chardin 3.5 4.7 3.8 2.9 3.1 1.4 4.3 4.0 83 3.3 3.4 6.9 7.0 76 82 10 0 0 2.0 0 

Columbine 3.4 4.7 3.6 3.0 3.1 1.4 4.2 3.8 83 3.2 3.4 7.3 7.2 74 91 18 0 0 1.9 0 

Sauvigone 3.4 4.8 3.7 2.9 3.0 1.4 4.1 4.1 87 3.1 3.4 7.0 7.3 75 77 11 0 0 2.0 0 

Sign.  ns ns ns ns ns ns ns ns ns ns ns *** ns ns ** ns ns ns ns ns 

LSD 5% - - - - - - - - - - - 0.1 - - 6 - - - - - 

c)   Mean of two sites, northern zone 

Sauvigone 4.1 6.9 4.6 3.7 2.8 2.7 4.1 4.8 79 4.4 4.0 6.6 6.6 77 53 7 0 0 2 0 

Columbine 4.0 6.9 4.6 3.2 2.8 2.4 3.9 4.9 77 4.2 4.0 6.4 6.4 76 60 10 0 0 1 0 

Bargold 3.7 6.8 3.8 3.2 2.6 1.9 3.8 4.6 79 4.3 4.0 6.4 6.4 74 64 15 0 0 2 0 

Chardin 3.4 6.8 3.2 2.8 2.7 1.5 3.5 4.4 78 4.3 4.0 6.4 6.4 71 68 19 0 0 2 0 

Sign.  ** ns *** ** ns *** * ns ns ns ns ns ns (*) *** ** ns ns ns ns 

LSD 5% 1.3 - 0.4 0.4 - 0.4 0.4 - - - - - - - 5 5 - - - - 

Interaction 
variety*site 

** ns ** ** ns *** * (*) ns * ns ns ns * *** *** ns ns ns - 
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Table 13. Varieties of Lolium perenne (contd.) 

 Turfgrass visual quality (1-9, 9 is best quality) 
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d)   Bioforsk Landvik, Norway (southern zone) 

Bargold 5.2 5.2 4.9 3.6 4.5 3.9 4.6 4.5 53 4.6 4.5 6.4 5.9 92 34 1 1 0 1 1.4 0 - 0 25 4.2 

Chardin 4.9 4.7 4.8 3.5 4.0 3.6 4.2 4.5 58 4.1 4.9 5.7 6.5 91 37 5 2 1 2 1.4 0 - 0 22 4.8 

Columbine 4.7 4.6 4.3 3.3 4.2 3.7 4.1 4.1 43 4.2 3.9 7.2 5.4 91 34 1 2 0 2 1.6 0 - 0 24 4.0 

Sauvigone 4.6 4.4 4.4 3.3 3.9 3.7 4.0 3.9 58 4.2 4.3 6.2 5.5 90 35 2 2 1 2 1.4 0 - 0 22 4.6 

Sign.  *** * * (*) (*) ** * *** ns (*) ** *** *** (*) (*) (*) ns (*) ns ns ns - ns ns ns 

LSD 5% 0.2 0.4 1.4 - - 0.1 0.3 0.2 - - 0.3 0.2 0.3 - - - - - - - - - - - - 

e)   Sydsjælland GK,  Denmark (southern zone) 

Chardin 5.1 - 6.7 4.1 4.5 4.2 5.5 5.1 78 4.5 4.5 5.8 4.9 89 6 6 4 5 - - 6 11 - - - 

Bargold 5.0 - 6.4 3.9 4.6 4.2 5.5 4.8 77 4.3 4.5 6.2 5.2 87 11 11 6 8 - - 6 13 - - - 

Columbine 4.9 - 6.3 3.9 4.4 4.2 5.4 4.7 75 4.2 4.5 6.3 5.2 87 5 5 5 7 - - 8 11 - - - 

Sauvigone 4.9 - 6.3 3.9 4.4 4.3 5.3 4.6 80 4.3 4.6 6.1 5.2 84 13 13 8 10 - - 6 16 - - - 

Sign.  
*** - * * ns (*) *** ** ns 

**
* 

*** ** ** * ns ns * * - - ns (*) - - - 

LSD 5% 0.1 - 0.2 0.1 - - 0.1 0.2 - 0.1 0.1 0.2 0.1 2 - - 2 3 - - - - - - - 

f)   Mean of two sites, southern zone 

Bargold 5.1 5.2 5.7 3.8 4.5 4.1 5.0 4.6 65 4.4 4.5 6.3 5.5 89 23 6 4 4 1 1.4 3 13 0 25 4.2 

Chardin 5.0 4.7 5.7 3.8 4.3 3.9 4.9 4.8 68 4.3 4.7 5.8 5.7 90 21 5 3 3 2 1.4 3 11 0 22 4.8 

Columbine 4.8 4.6 5.3 3.6 4.3 4.0 4.7 4.4 59 4.2 4.2 6.7 5.3 89 20 3 3 3 2 1.6 4 11 0 24 4.0 

Sauvigone 4.7 4.4 5.4 3.6 4.1 4.0 4.7 4.3 69 4.2 4.4 6.1 5.3 87 24 7 5 6 2 1.4 3 16 0 22 4.6 

Sign.  *** * *** ** * *** *** *** * (*) *** *** *** *** ns ns ** ** ns ns ns (*) ns ns ns 

LSD 5% 0.1 0.4 0.2 0.1 0.2 0.1 0.1 0.1 7 - 0.1 0.1 0.2 1 - - 1 1 - - - - - - - 

Interaction 
variety*site 

*** - (*) ns ns *** * * ns ** *** *** *** ns ns ns ** ** - - ns - - - - 
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Table 13. Varieties of Lolium perenne (contd.) 
 

 Turfgrass visual quality (1-9, 9 is best quality) 

C
o

ve
ra

ge
 o

f 
se

ed
ed

 s
p

e
ci

e
s 

  

3
 w

e
ek

s 
af

te
r 

se
ed

in
g,

  %
 o

f 

p
lo

t 
ar

ea
 

 Mean of observations,  2011-2014 

By end of 
trial period,  

autumn 
2014: 

Moss, % of 
plot area 

 

O
ve

r-
al

l m
ea

n
, 2

0
1

1
-

2
0

1
4

 

2
0

1
1

= 
Se

ed
in

g 
ye

ar
 

2
0

1
2

 

2
0

1
3

 

2
0

1
4

 

Sp
-r

in
g:

 U
n

ti
l 5

 J
u

n
e

 

Su
m

m
er

: 5
 J

u
n

e 
- 

5
 S

ep
. 

A
u

-t
u

m
n

: A
ft

er
  

5
 S

ep
. 

Ti
lle

r 
d

en
si

ty
  

(1
-9

, 9
 is

 h
ig

h
e

st
 d

en
si

ty
) 

Le
af

 f
in

en
es

s 
(1

-9
, 9

 is
 

fi
n

es
t 

le
av

es
) 

C
o

lo
r 

(1
-9

,  

9
 is

 d
ar

ke
st

 t
u

rf
) 

W
in

te
r 

co
lo

r 
 (

1
-9

, 9
 is

 

m
o

st
 f

re
sh

ly
 g

re
en

) 

U
n

-d
is

ea
se

d
   

co
ve

ra
ge

 

o
f 

se
ed

ed
 s

p
e

ci
e

s,
  %

 o
f 

p
lo

t 
 a

re
a 

O
ve

ra
ll 

w
in

te
r 

d
am

ag
e,

 

%
 o

f 
p

lo
t 

ar
ea

 

M
. n

iv
a

le
 in

 s
p

ri
n

g,
 %

 o
f 

p
lo

t 
ar

ea
 

To
ta

l i
n

-s
ea

so
n

 d
is

ea
se

, 

%
 o

f 
p

lo
t 

ar
ea

 

In
-s

ea
so

n
 M

. n
iv

a
le

,  
%

 o
f 

p
lo

t 
ar

ea
 

D
ai

ly
  

h
ei

gh
t 

gr
o

w
th

,  
m

m
 

g)   Mean of four sites, both zones  

Sauvigone 4.4 6.1 5 3.6 3.5 3.3 4.4 4.5 74 4.3 4.2 6.1 5.9 82 38 7 3 3 1.5 2 

Columbine 4.4 6.1 5 3.4 3.6 3.2 4.3 4.6 68 4.2 4.1 6.4 5.8 82 40 7 2 2 1.5 3 

Bargold 4.4 6.3 4.7 3.5 3.6 3.0 4.4 4.6 72 4.4 4.2 6.2 6.0 81 43 10 2 2 1.5 2 

Chardin 4.2 6.1 4.4 3.3 3.5 2.7 4.2 4.6 73 4.3 4.4 5.8 6.0 80 45 12 1 1 1.5 2 

Sign. * ns *** ** ns *** ns ns * (*) *** *** (*) *** *** * *** *** ns ns 

LSD 5% 0.2 - 0.2 0.2 - 0.2 - - 4 - 0.1 0.1  1 5 4 1 1 - - 

Interaction 
variety*site 

*** ns *** *** ns *** *** ** ns ** *** *** *** * *** *** *** *** (*) ns 
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5. Appendix 1:  
Protocol for SCANGREEN 2011-2014 

1. TRIAL PERIOD 

Varieties are tested in the seeding year plus three evaluation years.  

 

2. ENTRANCE OF VARIETIES INTO TRIALS 

Cool season grasses relevant for testing on greens are velvet bentgrass (Agrostis canina), colonial bentgrass 

(UK: browntop, Agrostis capillaris), creeping bentgrass (Agrostis stolonifera), chewings fescue (Festuca 

rubra ssp. commutata), slender creeping red fescue (Festuca rubra var. trichophylla), perennial ryegrass 

(Lolium perenne), annual bluegrass (UK: annual meadowgrass, Poa annua), rough bluegrass (UK: annual 

meadowgrass, Poa trivialis) and prostate bluegrass (UK: prostrate meadowgrass, Poa supina). 

Applications should be submitted to Bioforsk Turfgrass Research Group, Bioforsk Landvik, Reddalsveien 215, 

N-4886 Grimstad, Norway. 

Seed of optimal quality shall be shipped without charge by the variety owner/representative. On request the 

variety owner/representatives shall also send seed of reference varieties to ensure that these are of optimal 

seed quality.      

  

3. REFERENCE VARIETIES 

Candidate varieties are tested against a reference variety of the same species or subspecies.  

     Reference varieties to be used in 2011 are:  

Agrostis canina Villa 

Agrostis capillaris Jorvik and Leirin 

Agrostis stolonifera Independence  

Festuca rubra ssp. commutata Musica 

Festuca rubra ssp. litoralis (trichophylla) Cezanne 

Lolium perenne Chardin  

 

4. EXPERIMENTAL SITES, EXPERIMENTAL DESIGN AND PLOT SIZE  

The trials are conducted on sand-based golf greens at Korpa GC, Reykjavik, Iceland and Bioforsk Apelsvoll, 

Gjøvik, Norway, representing the North-Scandinavian test zone, and Bioforsk Landvik, Grimstad, Norway, 

and Sydsjælland GC, Mogenstrup, Denmark, representing the South-Scandinavian test zone.  

Each trial is established according to a split plot design with three blocks, species on main plots and 

varieties on subplots. The field plan must allow different mowing heights and different fertilizer levels to 

the different species. Between species, there should be at least 1 m borders seeded with a non-running grass 

species (e.g. chewings fescue) to avoid contamination among species.  

 

The plot size is 1.0 m x 1. 0 m. Seeding rates are 0.7, 3.0, 1.5 and 4.0 kg pr. 100 m2 for bentgrasses, 

fescues, bluegrasses and perennial ryegrass, respectively.  
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5. ESTABLISHMENT OF TRIALS 

Before seeding, the sand-based green must be compressed and levelled out carefully to avoid any 

settling or low spots during the experimental period. The highest point should be in the middle of the 

trial, thus allowing 0.5-1.0 % inclination in all four directions. The seedbed must be compacted so that 

footsteps do not penetrate more than 1 mm at seeding. One to two days before seeding, fertilizers 

should be raked into the top layer (see next paragraph) and the rootzone irrigated to field capacity.    

Seeding of plots is carried out on a day without wind and using a L x B x H = 1m x 1m x 0.5 m seeding 

box that prevents seeds from contaminating neighbor plots. The seed should be raked carefully into 

the upper seedbed (ideal seeding depth 0.5-1.0 cm) before trampling by foot. Make sure there is no 

seed under the feet when moving to a new plot. After seeding, the experiment is covered with a 

white, permeable tarp to reduce evaporation from the seedbed and to prevent erosion by wind or 

water. The tarp must be removed within 2-3 days after emergence to avoid seedlings from growing 

into the tarp (5-10 days after seeding depending on soil temperature).  

 

6. MOWING 

The trial should be mowed with a triplex or single (walk-behind) green mower at least three times per 

week (Monday, Wednesday, Friday). Sharp knives is important to record the correct performance of 

each variety.  

 

Seeding year:  

Mowing is preceded by a light-weight rolling to ensure a firm and uniform surface and avoid scalping 

at the first mowing. The first mowing is carried out to 9 mm when the fastest growing varieties have 

reached a height of 12 mm. After that, the mowing height is lowered by 0.5 - 1 mm per week.  The 

lowest mowing height in the seeding year should be 4 mm for bentgrasses and 5.5 mm for the other 

species. In autumn, mowing heights are increased as in the evaluation years, see next paragraph.  

 

Evaluation years:  

The first mowing in spring is conducted with a bench-setting of 7 mm for fescues, perennial ryegrass, 

prostrate bluegrass and rough bluegrass, and 5 mm for bentgrasses and annual bluegrass. Then the 

mowing height is reduced by 0.5 mm per week to a minimum height of 5 mm and 3 mm, respectively. 

Starting between 1 and 30 September depending on the length of growing season, the mowing height 

is increased by 0.5 mm per week in fescues, perennial ryegrass and bluegrasses. The mowing height in 

bentgrasses is not increased before the winter.  

 

  

7. FERTILIZER INPUTS 

The trials should receive balanced applications of granular and/or liquid fertilizers. The total fertilizer 

rate is adjusted for rootzone composition (e.g. use of compost amendment) and length or growing 

season at each experimental site.     

 

Seeding year:  

A slow-release organic or inorganic fertilizer, rich in P, is raked into the upper 3-4 cm of the rootzone 

before seeding. The total N-rate should be 0.5-1.0 kg N/100 m2.   

After seeding, the first fertilizer application is carried out shortly after field emergence / tarp removal. 

Then fertilizers are applied weekly during the first five weeks after emergence. After that the 

application frequency is reduced to every second week. Fertilizer applications during grown-in should 

correspond to 0.15-0.25 kg N/100 m2 per application.   

 

Evaluation years:  

The trials receive fertilizer every second week according to a fertilizer plan set up before the growing season. 

Provided no special need for repair after damages, the recommended seasonal rate is 1.4 - 1.6 kg N/100m2 to 

creeping bentgrass, bluegrasses and perennial ryegrass. To velvet bentgrass, colonial bentgrass and fescues, 
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each application should be reduced by 35% compared with creeping bentgrass. Fertilizer applications in weeks 

with verticutting or aeration treatments should be carried out after these treatments.  

 

8. IRRIGATION 

The field capacity of the rootzone and the distribution uniformity of the irrigation system should be monitored 

before starting the trial. Rain gauges should be set out in a grid of 2m x 2m and irrigation uniformity checked 

during a night with no wind.  

 

During germination and field emergence, the trial should be irrigated with 2 mm water every second hour from 

0800 h to 1800 h.  

 

After grow-in and in the evaluation years, the trial should always receive 3-5 mm water after each fertilization 

or topdressing. Apart from this, the green is deficit-irrigated to 80 % of field capacity three to four times per 

week based on TDR measurements. The preferred timing of irrigation is in the morning between dawn and 8 

am.   

 

9. TOPDRESSING 

Starting not later than two months after seeding, the trial should be topdressed with pure sand, grain size 0.2-

0.7 mm,  or a compost-amended sand (Green Mix, ignition loss not higher than 1.0 %) at least once a month. 

The best way to dress the greens is a weekly dusting, e.g, 0.30 liter sand per m2. The amount should be doubled 

in conjunction with verticutting or surface aeration (see later paragraphs). Depending on the length of the 

growing season, the seasonal amount of topdressing sand should correspond to 8-10 mm. The sand must be 

distributed uniformly to all plots, either by hand or using a dressing machine. 

 

10. WEAR 

Starting in the first evaluation year, the trials are exposed to the wear and compaction from a friction wear 

drum, equipped with soft spikes. With six passes per week, this corresponds to 20.000 rounds of golf per year. 

The drum is pulled by a small tractor (Gator) and the direction is varied from time to time.  

 

 

Photo: Friction wear drum with golf spikes 

11. SURFACE AERATION 

Starting in the first evaluation year, all plots are aerated to 3-4 cm depth once a month. The aeration 

can be accomplished with a slicer or with an aerator equipped with 6 mm solid tines. Aeration is always 

followed by double amount of topdressing. 

 

12. OTHER MAINTENANCE 

Removal of dew and guttation water 
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As far as possible, dew and guttation should be removed in the morning, at least on days without 

mowing.   

 

Verticutting:  

Plots seeded with bentgrasses and bluegrasses can be verticut to 1 mm depth up to five times per 

season. Less verticutting is needed if there is no accumulation of thatch. Plots seeded with fescues and 

ryegrass are normally not verticut. Verticutting should be followed by double amount of topdressing. 

Avoid verticutting on hot days.  

 

Deep aeration 

Root and thatch development should be monitored at least twice per season. If the rootzone is compact 

and the average root depth, measured as the depth of intact hanging cylinder, is less than 15 cm, the 

green should be be deep-aerated and decompressed to 20-25 cm depth using a Vertidrain or similar.   

.  

13. RESEEDING AFTER WINTER DAMAGE 

Reseeding of plots in spring should only be carried out if the winter damage of at least one variety 

within a species is so severe that its live turf cover in spring is less than 20% of plot area on average for 

the three replicates.  In this case, all plots within that species should be verticut and/or surface 

aerated, reseeded with the same amount of seed as used for the initial establishment, and topdressed 

with double amount of sand. Fertilizer rates and mowing heights should be adjusted to facilitate as fast 

recovery as possible.   

 

 

14. ASSESSMENTS 

 

Seeding year 

 Coverage: Per cent of plot area covered with undiseased turf of the seeded species, diseased turf, 

weeds (dicots and unseeded grasses) and bare soil is recorded for the first time three weeks after 

seeding and then on the first of every month until the soil is frozen or the trial is covered by snow. 

If not immediately clear, diseases should be diagnosed by sending samples to Bioforsk Turfgrass 

Diagnostic Lab. at Landvik. Coverage of weeds and diseases can be recorded with one decimal. The 

lowest figure to be used is 0.1% of plot area (10 cm2). 

 Turfgrass visual quality (overall impression): This is an overall score for live ground cover, 

greenness, fineness and uniformity of leaves, disease resistance and tiller density, scale 1-9 where 9 

is the best turf. It is recorded on the same dates as coverage. Most emphasis is put on uniformity of 

the surface as this is likely to have a big impact on playing quality.  

 Tiller density (1-9, 9 is the highest tiller number per m2) is recorded at the last assessment for the 

season (either 1 October or 1 November)  

 

Evaluation years 

 

 Coverage, weeds and diseases  are recorded as per cent of plot area on the first of each month 

during the growing season (see description above)  

 Turfgrass visual quality is assessed on the first day of each month during the growing season (see 

description above) 

 Tiller density is assessed on the first of each month during the growing (see description above) 

 Color (darkness) (scale 1-9 where 1-very light, 3-light, 5-medium, 7-dark and 9- very dark green) is 

assessed on the first of each month during the growing season   

 Fineness of leaves (leaf texture) (scale 1-9, 1-very course, 3-course, 5-medium, 7-fine and 9-very 

fine) is assessed on 1 May and 1 September.  

 Turf height is measured before mowing on the first Monday in each month during the growing 

season. At least three readings per plot are taken with a John Deere prism. Daily height increments 
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are calculated from the readings and information about mowing height (bench setting) at the 

previous mowing (usually on the preceding Friday).      

 Snow molds are recorded as per cent of plot area on the same day or on the day after snow melt. The 

casual pathogen should be stated and/or samples sent to the Bioforsk Turfgrass Diagnostic Lab.  

 Overall winter damage, i.e. per cent of plot area dead due to abiotic or biotic damages is recorded 1-2 

weeks after green-up. The reason for damage should be stated as far as possible.  

 Winter color is the intensity of green color outside the growing season:  1-completely brown/withered, 5-

pale green, 7-green and 9-intensely green. If no snow cover, winter color should be assessed on 1 

December and 1 March. Otherwise winter color should be assessed shortly before and shortly after the 

period of snow cover. 

 
 
In the last evaluation year, by the end of the trial  
 

 Per cent of plot area invaded by moss  

 Per cent of plot area invaded by unseeded Poa annua 

 Thatch/mat thickness and ignition loss of the top 20 mm layer (selected trials only)  
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6. Appendix 2:  
Explanations of assessments and calculations of 
mean values 

Because of late seeding, winter damage and other reasons, the number of assessments of different characters 
often deviated from that prescribed by the protocol. As long as the number of observations was equal for all 
plots within one species, this had no impact on the ranking of varieties within species. However, for correct 
comparison of species for the characters tiller density, color, leaf fineness, winter color, diseases and daily 
height growth, it was necessary to use balanced data sets, i.e. only include observations where all species had 
been assessed on the same date.  
 
This appendix gives a detailed account on how the mean values for the different characters were calculated.   
 

 Visual merit: Overall turf quality (1-9, 9 is best quality). This was the main character used to rank 

species and varieties within species. It was assessed at monthly intervals in the seeding year and the 

evaluation years. After winter kill, the value was to 1.0. The general rule was that the overall mean 

value across seasons and for autumn was be weighed with 1/7 on 2011, 2/7 on 2012, 2/7 on 2013 

and 2/7 on 2014, while the mean value for spring and summer was weighed with 1/3 on each of the 

years 2012, 2013 and 2014.  

    

o At Korpa visual merit was rated once in 2011 (October only), five times in 2012 (four times 

for Agrostis canina, Agrostis capillaris and Agrostis castellana), four times in 2013 and five 

times in 2014. As a result of varying number of observations for the various species, only the 

complete set of four observations was used when calculating the visual merit scores for the 

various species in 2012.  

o At Apelsvoll, visual merit was rated four times in 2011 and six times in each of the following 

years.  

Due to winter kill and reseeding, Poa annnua, Lolium perenne and Agrostis castellana were 

not evaluated in May 2012. Poa annua and Lolium perenne were also not assessed in June in 

the same year. On all these plots the value for May was set to 1.0. For Poa annua and Lolium 

perenne, values for June were interpolated as the mean of values in May and July.  

In 2013, Poa annua was not evaluated in May, June and July du to winter damage.   On these 

plots, the visual merit was set to 1.0 in May, 1.0 in June and 3.0 in July.  

In 2014, the visual merit in May of all plots of Lolium perenne and Poa trivialis and one plot 

of Poa annua that had to be reseeded were set to 1.0. On these plots the visual observations 

were not resumed until 1 Aug., hence, the scores for June and July were interpolated 

linearly between 1.0 in May and the plot’s score in August.  

o At Landvik, observations were complete in all species in 2012. In 2013, plots of Lolium 

perenne, Poa trivialis and Poa annua (all blocks) and Agrostis capillaris, A.castellana and A. 

canina (one block only) that had to be reseeded after winter damage were given a visual 

merit score of 1.0 on 1 May, but they had all recovered by 1 June. Assessments for Poa 

annua in 2014 were incomplete after a heavy infection of M.nivale in autumn 2013 and 

during the winter 2013/14. The plots should have been reseeded in spring, but this was not 

accomplished. Poa annua was therefore not included in the overall comparison of species for 

visual turf quality at Landvik.  

o At Sydsjælland, the green did not develop a complete turf cover until 1 Sep. 2012, hence 

the visual merit for 2012 was the average of three observations in September, October and 

November 2012. In 2013, the visual merit was evaluated five times (September observation 

missing) in all species except Poa annua and in 2014 six times.  

When comparing varieties within each of the Agrostis species for visual merit, take-all 

patches were disregarded in 2014, but not in 2012 or 2013. For this reason, the overall visual 

merit and vsual merit in summer and autumn of Agrostis varieties was weighed with ¼ on 

2012, ¼ on 2013 and ½ on 2014. Correspondingly, the mean value for visual merit in spring 

for these varieties was weighed with 1/3 on 2013 and 2/3 on 2014 (no observation in 2012).   

For the other species, the visual merit for the entire growing season, and the summer and 

autumn values,  were weighed with 1/3 on each of the growing season 2012, 2013 and 2014, 
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while the mean values for spring were weighed with ½ on 2013 and ½ on 2014. Poa annua 

was excluded from the comparson of species due to lack of reseeding.  

 

 Tiller density (1-9, 9 is highest tiller number per m2): The protocol asked for assessment of this 

character at the end of the seeding year and once a month in the evaluation years. The general rule 

was that the overall mean value was calculated in same way as visual merit, i.e. with 1/7 on 2011, 

2/7 on 2012, 2/7 on 2013 and 2/7 on 2014.  

o At Korpa, density was not rated in 2011. In 2012 all species were rated in July and October, 

and all species except Agrostis capillaris, A.castellana and A. canina also had an additional 

rating in June. Mean values for two ratings were used for comparison of species and varieties 

within A. capillaris, A.castellana and Agrostis canina, while mean values of all three ratings 

were used for comparison of varieties within the other species.  

In 2013 all plots except Poa annua and the variety ‘Skyfall’ of Agrostis stolonifera were 

rated for density in July, while varieties of Festuca rubra, Lolium perenne, Poa supina and 

Poa trivialis were rated for density also in early June and early August. The density of 

‘Skyfall’ were estimated as the mean values for all other varieties of Agrostis stolonifera 

within the same block, Only the rating in July was used for comparison of species (except 

Poa annua which was not assessed at all) and for comparison of varieties within Agrostis sp., 

while mean values of three ratings were used for comparison of varieties within the other 

species.  

In 2014, density was observed four times in Poa supina and Festuca rubra, three times in 

Agrostis sp. and twice in Poa trivialis and Lolium perenne. Comparison of species was based 

on the two latter observations in the growing season. Poa annua was not observed for 

density in 2014.   

The overall mean values for density were weighed with 1/3 on each of the three evaluation 

years.  

o At Apelsvoll, the assessment of tiller density was complete and according to the protocol for 

all species in 2011. 

In 2012 there were four observations in Poa annua, Lolium perenne and Agrostis castellana, 

and six observations in the other species. Only four observations were included in the 

comparison of species.  

In 2013 there were only three observations for tiller density in Poa annua but six 

observations in all other species. Only the balanced set of three observations was used for 

comparison of species.  

In 2014 there were 3 observations for tiller density in Lolium perenne and Poa trivialis (no 

assessment in May, June and July) and 6 observations in the other species. Only the 

observations in Aug., Sep. and Oct. were used for comparison of species and for comparison 

of varieties of Lolium perenne)  

o At Landvik, mean values were weighed according to the general rule described above. Poa 

annua was not included in the comparisons of species due to lack of resseding in 2014.      

o At Sydsjælland, tiller density was not observed in 2011 or 2012.  Values are means of five 

observations in 2013 (1/2 weight) and 6 observations in 2014 (1/2 weight).  Poa annua was 

not observed in 2013 and was therefore not included in the comparison of species.  

 

 Color (1-9, 9 is darkest green): The protocol asked for assessment of genetic color only in the 

evaluation years. The general rule was therefore that the overall mean color was weighed with 1/3 

on each of the years 2012, 2013 and 2014.  

o At Korpa, color was observed in all species on 4 July and 5 Oct. 2012. 

In 2013, color was observed once (31 Aug.) in A.stolonifera, three times (3 July, 1 Aug. and 

31 Aug.) in Agrostis capillaris, A. castellana and Agrostis canina and four times in Festuca 

rubra, Poa trivialis, Poa supina, Lolium perenne and Festuca rubra, but not at all in Poa 

annua. Only the observation on 31 Aug. was used for comparison of species (excluding Poa 

annua).  

In 2014 color was observed four times in Festuca rubra and three times in the other species 

except Poa annua. The comparison of species was based on three observations.  

o At Landvik, there were six observations from 3 May to 8 Oct. 2012, six observations from 7 

June to 5 Nov. 2013 and five observations from 3 Apr. to 3 Sep. 2014. Poa annua was not 

assessed in 2014 and observations on 3 May 2013 were omitted as some plots had recently 

been reseeded.  

o At Sydsjælland, values were means of four observations in 2012, 6 observations in 2013 

(except Poa annua) and 6 observations in 2014.  
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 Leaf fineness (texture,1-9, 9 is finest leaves): The protocol asked for assessment of this character 

on 1 July and 1 September in the evaluation years.  Overall mean values should be weighed with 1/3 

on each of the three evaluation years.  

 

o At Korpa, values for leaf fineness in 2012 were means of observations in all species on 3 June 

and 5 Oct.  

In 2013, leaf fineness was assessed on 11 July 2013 only, and not in Poa annua.  

Values for leaf fineness in 2014 were not meaningful as the lowest scores had been given to 

red fescues, which must be due to wrong interpretation of the scale.  

The overall mean values for comparison of species and varieties within species was weighed 

with ½ on 2012 and ½ of 2013. The comparison of species did not include Poa annua.  

o At Apelsvoll, values for leaf fineness in 2012 were means of complete observations in all 

species in early July and early September.  

In 2013 there were two observations in Poa annua and four observations in the other species; 

only the balanced ratings in August and September were used for comparison of species. In 

2014 there was one observations in Lolium perenne and Poa trivialis and two observations in 

the other species. Only the observation in September was used for comparison of species and 

for comparison of varieties within Lolium perenne. 

o At Landvik in 2012 there were two assessments of leaf fineness in Festuca rubra and three 

assessments for the other species. In 2013 there were two observations in all species and in 

2014 two observations in all species except Poa annua.   

o At Sydsjælland, leaf fineness was not observed in either 2011 or 2012. Values are means of 5 

observations in 2013 and 2 observations in 2014 (the same weight on each year despite 

different number of observations). Poa annua was excluded from the comparison of species.  

 

 Winter color of living turf (1-9, 1 is completely wilted/brown, 9 is most freshly green). In areas or 

years without snow cover, the protocol asked for assessment of this character on 1 March and 1 

December. In areas with snow, winter color should be determined just before and just after snow 

cover. Winter color should not be determined on dead (winter-damaged) turf. The general rule was 

that the overall character should be weighed with 1/3 on each of the evaluation years.  

o At Korpa, winter color was observed in all species on 22 Nov. 2012. In 2013 it was observed 

in all species except Poa annua on 27 April and 22 Oct., and in 2014 in all species on 10 

April.  

o At Apelsvoll winter color was evaluated in spring just after snow melt and in November 2012. 

Only the assessment in November was used for comparisons on species and of varieties of 

Lolium perenne. In the other species, the winter color in 2012 was regarded as the average 

of assessments in spring and fall.  

In 2013 winter color was evaluated in spring just after snow melt in all species except Poa 

annua and in November in all species. The mean of the two values was used for comparisons 

of varieties within species, but only the assessment in autumn for comparison of species. 

In 2014 there was a complete (balanced assessment of winter color in all species in 

November, and this was used for comparison of both species and varieties within species.  

o At Landvik, values are means of observations 19 March 2012 and 30 Oct. 2012, 28 Nov. 2013 

and 5 March 2013 and 25 Nov. 2014. Spring values in 2013 were omtted due to confounding 

with winter damage. Poa annua was excluded from observations in 2014.    

o Winter color in the trial at Sydsjælland was the mean of one overvation in each of the 

evaluation years. Observations in Poa annua were unbalanced and therefore excluded from 

the comparison of species.  

 

 Coverage of undiseased turf of seeded variety, per cent of plot area. The protocol asked for 

assessment of this character on the first of each month in the seeding year and in the evaluation 

years. The sum of healthy seeded turf, bare soil, weeds (incl.moss and unseeded grasses) and 

diseased turf should be 100.  The overall mean value was usually weighed with 1/7 on the seeding 

year and 2/7 on each of the evaluation years.  

o At Korpa, there were two observations of coverage in 2011 (10 Sep. and 24 Oct., i.e. after 

grow-in was completed.), six observations in 2012 (April – October), five observations in 2013 

(May-September), and seven observations in 2014 (April-October).  All observations were 

balanced/complete.  

o At Apelsvoll, there were no problems with unbalanced assessment for this character in 2012 

and 2013. In 2014 coverage of the reseeded Poa trivialis and Lolium perenne was not rated 
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until early Aug. It was considered that coverage on 1 May was 0, and that coverage on 1 July 

was the same as on 1 Aug. For 1 June, coverage was estimated to be 50% of that on 1 July.  

At the last evaluation in 2014, moss coverage was determined at the same time as assessing 

undiseased coverage of seeded species.   

o At Landvik, this character was weighed as described above and there were no problems with 

unbalanced data.  

o At Sydsjælland, 2012 values were means of observations 3 Sep. and 26 Oct., i.e. after grow-

in was complete. In 2013 coverage was assessed five times (except for Poa annua) and in 

2014 six times.   

 

 Per cent coverage for seeded grass three weeks after seeding. This gives an indication of 

establishment rate. It was determined in all trials and in all species according to the protocol. At 

Sydsjælland the assessement was postponed to 1 Nov. 2011 because of low temperatures after 

seeding on 26 Sep. 2011. 

 

 In-season diseases (% of plot area): The protocol prescribed that in-season diseases should be 

identified (diagnosed) and rated as per cent of plot area whenever they appeared. They should be 

reported collectively as ‘% disease’, but as far as possible also individually for each pathogen. In 

both cases, the average infection level should then be weighed with 1/7 on the seeding year and 2/7 

on each of the evaluation years. Snow molds should not be included in ‘in-season disease’, but 

reported separately as part of winter damage.  

o At Korpa, there was an outbreak of Microdochium nivale in Agrostis sp. in September 2011, 

especially in A.capillaris, A. castellana and A.canina, To some extent this repeated itself in 

the early fall of 2012.  

In 2013 there was a third outbreak of M.nivale in the last week of July, again mainly in 

Agrostis sp. The disease was evaluated on 1 Aug.  

In 2014, per cent of plot area with symptoms of M.nivale was rated on 30 Aug. and 11 Sep. 

The disease disappeared by itself in late September.  

The overall (in-season) attack of M.nivale over three years was weighed according to the 

general guideline with 1/7 on 2011 and 2/7 on each of the evaluation years.  

o At Apelsvoll, Microdochium nivale was diagnosed in November 2011. The patches did not 

recover completely until late June 2012. On 19 June 2012, M.nivale was diagnosed in one 

sample of Agrostis canina ‘Villa’ while take-all patch (Geaumannomyces gramnis) was 

diagnosed in one sample of Agrostis capillaris ‘Jorvik’ (the latter was not specifically 

reported in 2012 since it occurred in one plot only. No diseases were found in July 2012, but 

small patches of M.nivale were again visible from August onwards.  

In 2013, in-season diseases were observed 5 times from June to October: It was mostly 

M.nivale, but in August, September and October, take-all patch was diagnosed in several 

plots of A.capillaris. Per cent disease in 2013 was rated both as total disease (mean of 5 

observations), M.nivale (mean of 5 observations) and take-all patch (mean of 3 

observations). 

In 2014 M.nivale was rated three times in Poa trivialis and Lolium perenne and five times in 

the other species. Only observations in August, September  and October were used for 

comparison of species and for comparison of varieties of Lolium perenne.   

o At Landvik, Microdochium nivale was first observed in late September 2011. There were four 

assessments between 29 Sep. and 15 Dec.  

From 4 May to 4 Oct. 2012 diseases were assessed six times. In Festuca rubra, most of the 

observations were red thread caused by Laetisaria fuciformis, while in Agrostis sp. they was 

mostly microdochium patch and take-all patch (for microdochium mostly the same patches 

as in 2012). In November 2012 we also diagnosed take-all patch in two plots with Poa supina 

and oospores (probabaly of Phytium) in one of the plots with Poa trivialis,  but these 

observations from have not specified in the results.   

In 2013 Microdochium nivale continued to develop in Agrostis sp. (especially A. capillaris) in 

late April, May and June, but disappeared in July. It came back in September-October, 

particularly after the artificial inoculation in November. In response to this inoculation, the 

rating of M.nivale on 9 Jan. 2014 was included when averaging values for 2013.  

Red thread was observed 5 times from 9 July to 9 Nov. 2013, mostly in Lolium perenne and 

Festuca rubra, and mostly in autumn. Take-all disease was observed four times from 9 July 

to 1 Nov. 2013, mostly in Agrostis. Thus, the average ‘In-season disease for 2013 include 

microdochium patch, red thread and take-all patch. This pattern repeated itself in 2014.  

For the final calculation of four-year mean values, in-season M.nivale was weighed with 1/5 

on 2011, 2/5 on 2013 and 2/5 on 2014, while red thread and take-all were weighed with ½  
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on 2013 and ½  on 2014. Poa annua was not included in the comparison of species in 2014 

due to lack of reseeding.   

o At Sydsjælland, diseases were recorded four times from Sep. to Nov. 2012, seven times from 

May to Dec. 2013 (excluding observation just after snowmelt) and five times in 2014 

(excluding observations in May which were considered due to the winter). Fusarium/ 

microdochium patch was identified in Festuca rubra, Poa sp. and Lolium perenne in 2012 

and 2013, and in all species in 2014. Take-all patch was identified in Agrostis sp. in 2012 and 

2013.  

The character ‘take-all infection’ was weighed with ½ on each of the years 2012 and 2013. 

The character ‘In-season M.nivale’ to be used for comparison of varieties within Agrostis sp. 

included assessments in 2014 only, as the pathogen was not surely diagnosed in 2011, 2012 

and 2013. For the other species this character was weighed with 1/3 on each year.  

Because of the different observation periods, data from Sydsjælland were not included when 

comparing species for total infection of disease or resistance to M.nivale. For comparison of 

varieties within species, ‘total in-disease disease’ was weighed with 1/3 per year in 2012, 

2013 and 2014.   

 

 Winter damage, per cent of plot area. According to the protocol, this character included both 

biotic and abiotic winter damages. Pink snow mold caused by M.nivale and typhula blight caused by 

Typhula sp. were specified only in cases where the pathogens were surely diagnosed. Mean values 

were weighed with 1/3 on each of the evaluation years.   

o At Korpa winter damage was rated on 30 March 2012. The damage, primarily in Lolium 

perenne, was due to Microdochium nivale.  

In 2013 winter damage was rated on 13 May and 27 May and mean values for the two dates 

calculated. Most damage was observed in Agrostis due to M.nivale, but in the same species 

there may also have been abiotic damage due to freezing temperatures and/or desiccation. 

Most of the damage that was due to M.nivale had been there in the fall already.  

In 2014, winter damage was rated on 26 April and 21 May and mean values calculated. The 

damage in Lolium perenne and Poa annua was mostly abiotic, but in Agrostis there was 

M.nivale as well.  

Winter damage over the entire three year period was weighted with 1/3 on each year. Pink 

snow mold in spring was reported only for varieties of Lolium perenne and then as at the 

observation on 30 March 2012 divided by three (no pink snow mold in spring 2013 and 2014).   

o At Apelsvoll winter damage was recorded for the first time on 22 March 2012. Damage was 

regarded abiotic in Lolium perenne and A. castellana and biotic caused by M.nivale in the 

other species. (Typhula incarnata was not identified in the spring 2012). 

In 2013, winter damage was assessed two days after snow melt and again in early May. In 

Agrostis sp. and F. rubra ssp. commmutata the damage was found to be due to M.nivale. In 

Lolium perenne, Poa sp. and F.rubra ssp, litoralis, there was probably a combination of 

abiotic damage and M.nivale. Scars after winter disease were all healed by the observations 

in June, hence observations from June onward are referred to as in-season disease.  

In 2014, small infections of M.nivale could be identified in all species at snow melt.  The 

severe damage causing the need for reseeding of Lolium perenne and Poa trivialis was 

abiotic.  

For Apelsvoll, mean values for both total winter damage and M.nivale at snow melt (pink 

snow mold) were reported. Both were weighed with 1/3 on each of the evaluation years.  

o Landvik: In 2012 the only winter damage was Microdochioum nivale (many of the patches 

were visible already before winter, but they became larger under the short snow cover and 

are therefore reported as M.nivale in spring). Values were means of observations 28 Feb. 

and 29 March 2012. 

In 2013 the major winter damage was due to ice, but Typhula incarnata could also identified 

in Agrostis sp. There was no damage from M.nivale at snow melt. Per cent abiotic damage 

was evaluated on 22 April and damage form Typhula incarnata on 8 April, 22 April and 3 

May.  

In 2014 winter damage was all caused by disease; Typhula incarnata and M.nivale in Agrostis 

stolonifera and M. nivale only in the other species. Assessments were made in late February 

(just after snow melt) and on 2 April.  

Overall winter damage for 2011-2014 was weighted with 1/3 on biotic damage in 2012, 1/3 

on abiotic damage in 2013 (22 Apr.) and 1/3 on biotic damage in 2014.  

M.nivale in spring was weighed with ½ on observations in 2012 and ½ on observations in 

2014.   
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Typhula incarnata was weighed with ½ on observations in 2013 and ½  on observations in 

2014 

o There was no winter damage at Sydsjælland in 2012. In 2013 winter damage from M.nivale 

was observed in Festuca rubra only (no winter damage in the other species). In 2014 there 

was some winter damage caused by M.nivale in all species. As there was no abiotic damages 

or damage by Typhula sp., identical values for overall winter damage and M.nivale in spring 

were reported. For comparison of varieties of Festuca rubra, values were weighed with ½  

on each of the years 2013 and 2014. For the other species they represent 2014 only.  

Because of unbalanced data sets, ratings for overall winter damage or M.nivale in spring 

should not be used in the comparison of species.  

 

 Daily height increment, mm: The protocol called for measurement of turf height on the first Monday of 

each month during the growing season. Based on the bench setting at the previous mowing (usually 

Friday), seasonal mean values for daily height increment should be calculated and weighed with 1/3 on 

each evaluation year.  

o Height growth was not measured at Korpa in 2011 or 2012. In 2013, there were four 

measurements from June to September in Lolium perenne, Festuca rubra, Poa supina and 

Poa trivialis; three observations from July to September in Agrostis canina and A.capillaris, 

one observation (in September) in A.stolonifera  and no observatons in Poa annua. Only the 

measurement in September was used for comparison of species (excluding Poa annua) but all 

available observations were used in the comparison of varieties within the individual species.  

In 2014, there were four measurements of height growth in Festuca rubra and Poa supina, 

three measurements in Agrostis capillaris and A.canina, two measurements in A.stolonifera, 

Poa trivialis and Lolium perenne and no observations in Poa annua. For comparison of 

species only the complete observations from August and September were used.  

The overall mean value for daily height increment was weighed with ½ on 2013 and ½ on 

2014.  

o At Apelsvoll in 2012, height growth was measured on the first Monday in each month from 

June to October. Measurements in June 2012 could not be conducted for A.castellana, which 

unlike Poa annua and Lolium perenne had not developed sufficient cover after reseeding 2 

May; consequently only the mean values from July to October were used for comparison of 

species in that year. In 2013 there were six measurements for all species at Apelsvoll, and in 

2014, three measurements in Lolium perenne and Poa trivialis and six measurements in the 

other species. In 2014, only the balanced set of three observations was used for the 

comparison of species.  

The overall mean value for daily height growth at Apelsvoll was weighed with 1/3 on each of 

the three evaluation years.  

 At Landvik, there were seven and eight measurements of height growth in all species in 2012 

and in all species except Poa annua in 2014. In 2013 there were five observations in Agrostis 

canina, Agrostis capillaris and Agrostis castellana (due to reseeding) and six observations in 

the other species. Only the balanced data set including five observations was used for 

comparison of species.  

 Daily height increment was not measured at Sydsjælland.  

 

 

 

 


