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1 Introduction

In addition to microdochium patch (Microdochium nivale), which is the economically most important
disease on turfgrass in the Nordic countries, dollar spot (Clarireedia spp), has now got a foothold in
Denmark and Southern Sweden (Espevig et al., 2017). The recent suggestion by the EU-commission
to prohibit all pesticide use on ‘sensitive areas’ (EU-Commission, 2022) is likely to increase the need
for in-depth knowledge about turfgrass species and choice of new and improved varieties for
pesticide-free turfgrass management on golf courses.

Golf in the Nordic countries is played at latitudes from 55 to 70°N and altitudes from 0 to 900 m a.s.l.
Due to the variation in climatic conditions, STERF has always presented two lists of recommended
varieties, one for the northern and mostly continental zone and one for the southern and mostly coastal
zone (Aamlid et al., 2015). These two climatic zones may also differ regarding optimal seed blends
and mixtures.

Thus, since 2015, the SCANGREEN trials have included selected seed blends and mixtures to
evaluate their suitability for use on putting greens managed without pesticides (Aamlid et al., 2019). In
Norway and Denmark, only 30 to 40% of the golf courses have greens initially seeded with creeping
bentgrass. Most of the remaining golf courses have greens that were initially seeded with a mixture of
colonial bentgrass and red fescue. Mixtures of red fescue and creeping bentgrass as well as mixtures of
red fescue, creeping bentgrass, and colonial bentgrass are commonly used for putting greens in
Germany, but these mixtures had not been evaluated in Scandinavian trials up to 2015. Results from
SCANGREEN 2015-18 showed that red fescue plus creeping bentgrass produced greens of equal
guality and with less microdochium patch than red fescue plus colonial bentgrass under various
management regimes, and tiller counts in the mixed plots showed that red fescue was not outcompeted
by bentgrass in any of the mixtures (Hesselsge et al., 2022). The objective of testing mixtures again in
SCANGREEN 2019-22 was to evaluate turfgrass quality and occurrence of microdochium patch on
mixed red fescue—bentgrass greens with more competitive varieties of bentgrass and fescue and to
explore the potential for a triple mixture with red fescue, colonial and creeping bentgrass.
Additionally, a mixture of creeping bentgrass and perennial ryegrass was included to test if the
ryegrass can be an alternative as a nurse grass for creeping bentgrass.



2 Materials and methods

The trials included 30 candidate varieties representing eight different species and subspecies from 13
different seed companies/representatives (Table 1). Several controls (marked with bold in the table)

were retested from previous SCANGREEN test rounds. Information on previous years variety testing
in SCANGREEN (since 2003) can be found at www.scanturf.org. Rough bluegrass (Poa trivialis) and
perennial ryegrass (Lolium perenne) were included at NIBIO’s own initiative to test the species’
tolerance to low mowing. Seeding rates were: 7, 30, 15 and 40 g m for Agrostis sp., Festuca sp., Poa

sp. and Lolium perenne, respectively.

Table 1: Candidate varieties and controls (bold) from different seed representatives/companies.

Creeping Colonial Velvet Chewings Slender Kentucky Rough Perenniel
bentgrass bentgrass bentgrass fescue (F. rubra | creeping fescue bluegrass (Poa bluegrass ryegrass
(Agrostis (Agrostis (Agrostis commutata) (F. rubra pratensis) (Poa (Lolium
stolonifera) capillaris) canina) littoralis) trivialis) perenne)
Macdonald Jorvik Villa Firan Coptic Dark Horse Clementine
777 Triple Seven Orionette Zari
DLF Seeds Independence Torona Yoga
Gima Sybille
Absolom
DLF FRR-6039
Cezanne
L-93 XD Dancing Barswilcan
Barenbrug Musica
Barlineus
DSV Avalon EuroCarina Charlotte Limousine
Finesto
Scandinavian Ardent Kalle Professor
Seeds
Mountain View Musket Compass Il Sea Mist
Seeds
Radar
Leirin Nordlys Lykke
Graminor Norgreen Lystig
Lodde
Pure Select
Svensk Jordelit Crystal Blue
Pure Distinction
Valderrama
Semillas Fito Tour Pro
Matchplay
Landmark Seeds
Luminary
Piranha Heritage Traction
ICL/Everris Riptide
PGM 007
Penncross
Tempo Verde Penntrio
Germinal AberRoyal

Note: Creeping bentgrass ’777 Triple Seven’ is the name in Scandinavia/Europe, in USA it is called ‘Tripleseven’. Penntrio is a

seed blend of Penncross, Penneagle, and. PennLinks II.

All varieties were not tested at all sites. The breeding line A99_2679 was only tested in Minnesota.

Detailed information on which varieties that were tested at which sites can be found in the full NIBIO-
report (Hesselsge et al., 2023).



http://www.scanturf.org/

Five mixtures/blends were compared (Table 2): A seed blend of red fescue only —-FR. FR + AC —a
red fescue seed blend in mixture with colonial bentgrass - which is the traditional mixture for golf
greens in Scandinavia with a weight ratio of 85 % red fescue and 15 % colonial bentgrass. An
alternative to this mixture: FR + AS — where colonial bentgrass was changed to creeping bentgrass
with the same weight ratios, and a triple mixture (FR + AC + AS) including all three species where the
15 % bentgrass was divided equally between colonial and creeping bentgrass. Additionally, a mixture
of creeping bentgrass and perennial ryegrass with the weight ratio 20/80 was tested.

The red fescue seed blend comprised three varieties: One slender creeping red fescue ‘Cezanne’ (47 %
by weight) and two Chewing’s fescues ‘Musica’ and ‘Barlineus’ (each 26.5 %). The varieties of
colonial bentgrass, creeping bentgrass and perennial ryegrass were ‘Greenspeed’, ‘Pure Distinction’
and ’Clementine’, respectively.

Table 2: Seed blends/mixtures, weight ratios and treatment codes.

Treatment code Seed blends and mixtures Weight ratios in %
FR Red fescue seed blend 100

FR+ AC Red fescue seed blend + Colonial bentgrass 85/15

FR + AS Red fescue seed blend + Creeping bentgrass 85/15

FR+AC+ AS Red fescue seed blend + Colonial bentgrass + Creeping bentgrass 85/7.5/7.5

AS+LP Creeping bentgrass + perennial ryegrass 20/80

The mixtures were managed as the pure varieties with one section at high fertilizer/low mowing (high
maintenance) and another section at low fertilizer/high mowing (low maintenance), and plots were
assessed as the pure varieties according to the SCANGREEN-protocol (Aamlid, 2019). In addition,
the botanical composition of the fescue—bentgrass mixtures was determined in October 2020 and again
in October 2021 at Landvik only. Five random samples were taken as small cylinders (2.8 cm-2) from
each plot and the number of tillers of each species was counted under a magnifying lens.

2.1 Experimental sites and protocol

Within the Nordic countries, the trials were established on USGA-spec. greens at Reykjavik GC,
Iceland (64.1°N, 21.9°W, 30 m a.s.l.), NIBIO Apelsvoll (60.7°N, 10.9°E, 250 m a.s.l.) and NIBIO
Landvik (58.3°N, 8.5°E, 12 m.a.s.l.), Norway, and Smgrum GC, Denmark (55.4°N, 12.2°E, 29 m
a.s.l.). The trial at Smgrum was established later than the three others (in spring 2021). Reykjavik and
Apelsvoll were considered to represent the northern, and Landvik and Smgrum the southern climatic
zone of the Nordic countries (Figure 1).
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Figure 1: The four trial sites of Scangreen 2019-22 in the Nordic countries. Red line indicates the
border between northern and southern zone. Smgrum was included from 2021.

In USA the trials were established on a USGA-spec. green at Troll Turfgrass Research Facility,
University of Massachusetts, and on a native soil push-up green at University of Minnesota. Mixtures
were tested at Smgrum, Landvik and Minnesota only.

The trials were established according to a split-plot design with three blocks (replicates), species on
main plots and varieties on subplots. This allowed different management of the various species and
mixtures. Plot size was 1.0 m x 1.0 m. The experimental greens were mown three times per week —
Monday, Wednesday, and Friday and deficit-irrigated to 80% of field capacity three to four times per
week in periods without sufficient natural rainfall. Fertilizer (mean N-P—K ratio, 100-22—74) was
given as completely balanced compound fertilizers every second week.

Each experimental green was divided in different management levels: High and low fertilizer rate and
high and low mowing. The two fertilizer rates were 10 and 17 g N m2 yr* and the two mowing
heights were 3 and 5 mm. Mixtures were managed at both regimes. There were some deviations from
these prescriptions, especially in conjunction with establishment and recovery after winter damage.
Wear was simulated using friction wear drums with golf spikes corresponding to an average of 11,000
rounds of golf per year. There was no use of pesticides or plant growth regulators in any of the trials.



Table 3: Mowing height and annual fertilizer rates to main plots with different species. Mixtures and
blends were tested under both management regimes.

Mowing height low, Mowing height high,
3 mm 5mm
Fertilizer rate low Agrostis capillaris Festuca rubra
~10 gNm?yrt Agrostis canina
Fertilizer rate high Agrostis stolonifera Lolium perenne
N 1 Poa pratensis
~17gNm=yr

Poa trivialis

2.2 Establishment of trials

The trials were seeded 18 June (Apelsvoll), 1-2 July (Landvik), 6-10 July (Reykjavik), 1 September
(Minnesota) and 18 September (Massachusetts). The establishment was very uniform at Reykjavik,
Apelsvoll, and Landvik except for one variety of Chewings fescue ‘Dancing’ which had to be
reseeded with new seeds at all sites. The American trials were seeded late but established well and
fast. The trial at Smgrum GC was established in 2021. Further details from each site and management
can be found in (Hesselsge et al., 2023).

Photo 1: Newly established green at Reykjavik, July 2019: Photo: Bjarni Hannesson



Photo 3: In August 2020, the research green at Apelsvoll was partly reconstructed with the replacement of the
rootzone material and new establishment of all creeping bentgrass plots (left) and some plots of colonial and
velvet bentgrass (right). Photo: Pia Heltoft
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Photo 4: Severe winterkill at Apelsvoll, May 2021. The substate in the dead creeping bentgrass section to the left
had been replaced in August 2020 after several unsuccessful attempts to reseed plots after winter kill during the
previous 2019-20 winter. It was not until reseeding these plots in 2021 that we managed to reestablish a good
cover on these creeping bentgrass plots. The damages in velvet bentgrass and colonial bentgrass in the front
was variety dependent. All red fescues to the right had good winter survival. Photo: Pia Heltoft.

3 Results and discussion
All tables of results can be found in the full NIBIO-report (Hesselsge et al., 2023).

3.1 Pure species and subspecies

Across three Nordic countries (Smgrum not included because of the shorter testing period) creeping
bentgrass and second velvet bentgrass had the best overall impression, both significantly better than
slender creeping red fescue, Kentucky bluegrass and Chewing’s fescue, which were all equal. In
Iceland the bentgrasses and Kentucky bluegrass were better than the fescues. At Apelsvoll Kentucky
bluegrass and the fescues performed significantly better than the bentgrasses, which was obviously
due to the problems with reestablishment of the bentgrasses after winter damage. At Landvik creeping
bentgrass was significantly better than the other species, while at Smgrum, Chewings fescue had the
highest overall impression.

3.2 \Varieties of Festuca rubra commutata

In total 14 varieties (8 candidate and 6 controls) of Chewings fescue (Festuca rubra ssp. commutata)
were tested. ‘Lodde’ (‘LoRc0010’) was only tested in the northern zone of Scandinavia and in USA.
‘Euro Carina’ was only tested in the Nordic trials. All varieties had low incidence of microdochium
patch (less than 1 %) and dollar spot (less than 0.5 %) at all Nordic sites except for Smgrum, where
‘Kalle’ had 2.6 % coverage of microdochium and 2.7 % coverage of dollar spot. In Massachusetts
coverage of dollar spot was less than 1 % in all varieties. Across all Nordic sites and years the new
variety ‘Euro Carina’ performed best, in line with the control variety ‘Barlineus’ followed by the two
new varieties ‘Orionette’, ‘Gima’ and the control variety ‘Musica’. In USA ‘Lodde’ was ranked the
highest. ‘Kalle” had the lowest performance at all sites and cannot be recommended for putting greens.
In the STRI list (STRI/BSPB, 2022) ‘Barlineus’ performed second best.



3.3 Varieties of Festuca rubra litoralis

In total 11 varieties (8 candidate and 2 controls) of slender creeping red fescue (Festuca rubra ssp.
litoralis) and one variety of strong creeping red fescue (Festuca rubra ssp. rubra) were tested.
‘Charlotte’ was tested in the Nordic trials only. Microdochium patch in the varieties of slender
creeping red fescue was in general higher than for the varieties of Chewings fescue. At Smgrum big
differences between the varieties of slender creeping red fescue was observed with 20-30 %
microdochium patch during winter in several varieties compared to 0.2 % in the new variety ‘Sea
Mist’ and 3 % in the control ‘Cezanne’. ‘Sea Mist’ also had the lowest coverage of dollar spot at
Smerum, significantly lower than several of the other varieties. ‘Sea Mist’ had also low coverage of
dollar spot at Massachusetts, but not significantly different from the other varieties. Across the three
Nordic sites (except Smerum) ‘Sybille” performed the best followed by the control ‘Cezanne’. In the
STRI list (STRI/BSPB, 2022) ‘Cezanne’ and ‘Absolom’ were ranked the highest of the varieties
included in this SCANGREEN round. The variety of strong creeping red fescue ‘DLF FRR-6039’
was ranked lowest at all sites, which indicates that this subspecies is still not suitable for putting
greens. In USA ‘Sea Mist’ performed best across the two sites. ‘Sybille” was on top in Minnesota,
while it was second lowest in Massachusetts with the highest coverage of the weed Digitaria sp.
(Crabgrass).

Photo 5: Symptoms of dollar spot in fescue in Iceland. Photo: Bjarni Hannesson.

R

Photo 6: Symptoms and mycelium of dollarspot from Smgrum, June 2022. Photo: Karin Normann
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3.4 Varieties of Agrostis capillaris

In total 5 varieties (One candidate and 4 controls) of colonial bentgrass (Agrostis capillaris) were
tested. At Apelsvoll all 5 were tested, at the other sites only the new variety ‘Musket’ and the two
controls ‘Heritage” and ‘Jorvik’. Take-all-patch was observed at Reykjavik (1.5-2.0 % coverage), but
with no significant differences between the varieties. Microdochium patch was observed in the
northern zone at Apelsvoll with significantly lower coverage in ‘Leirin’ compared to ‘Jorvik’,
‘Musket’ and ‘Heritage’.

In the southern zone ‘Jorvik’ had significantly lower coverage of microdochium patch during winter
than the other varieties. Across the three Nordic sites: Reykjavik, Apelsvoll and Landvik there was no
difference between the varieties in overall turfgrass quality, but ‘Jorvik’ had the lowest overall winter
damage and the least microdocium patch across all years. In USA ‘Musket’ performed best in
turfgrass overall impression, with ‘Jorvik’ at the lowest. In the STRI list (STRI/BSPB, 2022) ‘Musket’
was ranked higher than ‘Heritage’ and ‘Jorvik’.

3.5 Varieties of Agrostis stolonifera

In total 17 varieties (9 candidate and 8 controls) of creeping bentgrass (Agrostis stolonifera) were
tested. ‘Crystal Blue’ and ‘Penntrio’” were only tested in the northern zone of the Nordic countries,
‘Pure Distinction’ only in Massachusetts and the southern zone of the Nordic countries and ‘Pure
Select’ only in Massachusetts and in both Nordic zones. ‘Valderrama’ was retested in this
SCANGREEN round as it was seeded later than the other varieties in the previous testing (2015-18).

Across the three Nordic test sites Reykjavik, Apelsvoll and Landvik the results showed that the new
varieties ‘Matchplay’, ‘L.-93 XD’ and ‘777 Triple Seven’ performed the best, closely followed by
‘Piranha’ and ‘Valderrama’ which were in line with the control variety ‘Luminary’. Lowest ranked in
the Nordic test zones was ‘Pure Select’, which had significantly higher winter damage and coverage of
microdochium patch during winter than the other varieties of creeping bentgrass. The poor
performance of ‘Pure Select’ was noticeable at Landvik in the southern zone (Photo 7). On the
contrary, ‘Pure Select’ was ranked as third best in Massachusetts, but it was not tested in Minnesota.
In Reykjavik ‘Ardent’, which is darker in color than the other varieties, was ranked with highest
turfgrass overall impression. The top varieties from last SCANGREEN (Aamlid et al., 2019) ‘Riptide’
and ‘Luminary’ were in the middle on average for Reykjavik, Apelsvoll and Landvik, but ‘Riptide’
performed poorly at Smerum. ‘Pure Distinction” which was tested only in the southern zone was
ranked low with high coverage of microdochium patch.

The old and coarse-leaved variety ‘Penncross’ was ranked the lowest on average for the two American
sites and the second lowest on average for Reykjavik, Apelsvoll and Landvik in the Nordic countries.
The old seed blend was even worse with winter damage and overall coverage of microdochim on level
with ‘Pure Select’ and significantly more than ‘Penncross’ in the northern zone of the Nordic
countries. In USA ‘Matchplay’ was ranked the highest with low coverage of microdochium patch
during winter in Minnesota compared to ‘Tripleseven’ (=777 Triple Seven’).
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Photo 7: Microdochium patch in varieties of creeping bentgrass at Landvik February 2022. Drone photo: Karin
J. Hesselsoe.

3.6 Varieties of Agrostis canina

In total 5 varieties (2 candidates and 3 controls) of velvet bentgrass (Agrostis canina) were tested.
‘Norgreen’ was tested only at Apelsvoll, ‘Nordlys’ only in the Nordic countries, ‘Avalon’ (US
denomination ‘SR 7200°) only in Minnesota and Massachusetts and ‘Legendary’ only in Minnesota.
‘Villa’ was the only variety included at all sites and it was also ranked higher than ‘Nordlys’ in the
southern zone of the Nordic countries. ‘Norgreen’ performed very well at Apelsvoll with low winter
damage and microdochium patch during winter compared to “Villa’ and ‘Nordlys’ which suffered
from severe winter damages. "Norgreen’ is the Agrostis variety that was included in the first
SCANGREEN test round as ‘“Nordlys’ creeping bent.

3.7 Varieties of Poa pratensis

In total five varieties (3 candidates and 2 controls) of Kentucky bluegrass (Poa pratensis) were tested.
“Traction’ was tested only in the southern zone of the Nordic countries and in Minnesota, while
A99_2679 was included in Minnesota only. There was no testing of Kentucky bluegrass in
Massachusetts. The control variety ‘Limousine” produced higher turfgrass quality, higher tiller
density, finer leaves and less in-season disease than the very dark-colored candidate ‘Professor’ on
average for the three Nordic sites Reykjavik, Apelsvoll and Landvik. Compared to ‘Professor’,
‘Limousine’ was also more winter-hardy and less infested with moss and Poa annua. Mostly because
of finer leaves, ‘Traction’ was ranked higher than ‘Limousine’ at Landvik and in Minnesota, but not
during only two years of testing at Smarum. Higher leaf fineness of ‘Traction’ than of ‘Limousine’ is
in agreement with previous testing on fairway mowing height in the Nordic countries. The candidate
‘A99 2679’ was ranked intermediate between ‘Limousine’ and ‘Professor’ in Minnesota.
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3.8 Seed blends and mixtures

At high maintenance the mixture of fescue and creeping bentgrass (FR + AS) had the highest overall
turfgrass quality at Landvik and Smgrum, while the mixture of fescue and colonial bentgrass (FR +
AC) was ranked the lowest at Smgrum (significantly behind FR + AS). Comparing overall winter
damage and microdochium patch during the winter, FR + AS was also significantly better than FR +
AC at Smgrum, with the same trend occurring at Landvik. By contrast, the infection of microdochium
patch across years was higher with FR+AS than with FR+AC in Minnesota, but the three mixtures
with fescue and bentgrass were nonetheless very close in overall turfgrass quality.

At high maintenance, the fescue blend FR performed second best at Landvik, but the lowest at
Smgrum and the second lowest in Minnesota. The mixture of creeping bentgrass and perennial
ryegrass AS + LP performed at the lowest in Minnesota with a high coverage of microdochium patch
and coarse leaves.

At low maintenance FR + AC performed best at Landvik, FR + AC + AS and FR + AS at Smgrum and
FR + AS in Minnesota. The mixtures FR + AC and FR + AS were also tested in the previous
SCANGREEN round (Aamlid et al., 2019) with the varieties ‘Jorvik’ (AC) and ‘Independence’ (AS).
Those results showed that disease infections in the mixture between fescue and colonial bentgrass (FR
+ AC) were slightly higher than in the mixture with fescue and creeping bentgrass (FR + AS).

Photo 8: The blends and mixtures at Landvik in February 2022. Border row in the middle with pure fescue, row
to the right with high N/low mow and row to the left with low N/high mow. The mixture of creeping bentgrass
and perennial ryegrass (plot no 4 on both sides of the border had the highest coverage of microdochium patch.
Photo: Karin J. Hesselsoe.

The proportion of fescue vs. bentgrass in the mixed plots was investigated at Landvik in 2020 and
2021. In 2020 the proportion between red fescue and bentgrass was in favour of the bentgrasses at
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high maintenance with the highest proportion of bentgrass in the mixture with fescue and creeping
bentgrass followed by FR + AC + AS and then the mixture with fescue and colonial bentgrass. At low
maintenance, the proportion between fescue and bentgrass was more balanced though the FR + AC +
AS mixture was in favour of the bentgrasses. In 2021 the dominance of the creeping bentgrass was
clear at high maintenance where red fescue was almost outcompeted in the FR + AS mixture (Figure
2). In FR + AC + AS the proportion of bentgrass had also increased from 2020 to 2021, while the
proportion of colonial bentgrass had decreased from 2020 to 2021 in the mixture with fescue and
colonial bentgrass FR + AC. At low maintenance, the proportions between fescue and bentgrass in the
FR + AC and FR + AS mixtures were very similar to those in the first year, while the proportion of
bentgrass had decreased from 2020 to 2021 in the FR + AC + AS mixture.

Festuca rubra m Agrostis
400000
350000
300000
o
E
> 250000
—
=
& 200000
150000
100000
% 6 %
50000 44 % 4 38 %
15 %
o
FR + AC FR + AS FR + AC + AS FR + AC FR + AS FR + AC + AS
high N/low mow low N/high mow

Figure 2: Tiller numbers of red fescue and bentgrass in October 2021 in plots with the following mixtures: red
fescue plus colonial bentgrass (FR + AC), red fescue plus creeping bentgrass (FR + AS), and red fescue plus
colonial and creeping bentgrass (FR + AC + AS) subjected to the high N/low mow maintenance or the low
N/high mow maintenance at Landvik. Figures in the bars indicate the percentage of red fescue and bentgrass
tillers.

Only few clear differences were found between the mixtures. But at some sites and management levels
the mixture with fescue and creeping bentgrass is to prefer e.g. at Landvik and Smgrum at high
maintenance, but with the risk that the creeping bentgrass outcompetes the fescue. Varieties of
creeping bentgrass with a lower tiller density should be preferred for the mixture with fescue. The
mixture with creeping bentgrass and perennial ryegrass established significantly faster than any of the
others, but after winter turfgrass quality decreased compared to the other mixtures.

14



4 References

Aamlid, T.S., Heltoft, P., Thorvaldsson, G., Jensen, A.M.D., Espevig, T., Hesselsge, K. J., Waalen, W., Petersen,
T. K., Pettersen, T., Tangsveen, J., Sgrensen, P., Gneist, T. and Hannesson, B. (2019): SCANGREEN 2015-18:
Turfgrass species, varieties, seed mixtures and seed blends for Scandinavian putting greens. Final results from a
four year testing period. NIBIO Report, 5(154), 1-100. http://www.sterf.org/Media/Get/3293/nibio-

report _scangreen 2015-18 kjh-tsaa-final-161219.pdf

Aamlid, T.S. (2019): Protocol for SCANGREEN - testing of turfgrass varieties in the Nordic countries,
Massachusetts and Minnesota 2019-2022. http://www.scanturf.org/testingprocedure_scangreen.php (Accessed

17 March 2023)

Espevig T., M. Brurberg, B., Usoltseva, M., Dahl, A., Kvalbein, A., Normann, K. and Crouch (2017): First
report of dollar spot disease, caused by Sclerotinia homoeocarpa, of Agrostis stolonifera in Sweden. Crop Sci.
57, 349-353.

European Commission (2022): Proposal for a regulation of the European Parliament and of the Council on the
sustainable use of plant protection products and amending regulation (EU) 2021/2115. https://eur--lex-europa-
eu.translate.goog/legal-

content/EN/TXT/?uri=CELEX:52022PC0305& x_tr_sl=en& x_tr_tlI=no& x_tr_hl=no& x_tr_pto=sc

Hesselsge, K.J., Heltoft, P., Espevig, T. and Aamlid, T. S. (2022): Seed mixtures of red fescue and colonial,
creeping or velvet bentgrass for pesticide-free management of Nordic golf greens. Int. Turfgrass Soc. Res. J. 14,
1-7. https://doi.org/10.1002/its2.105

Hesselsge, K.J., A. F. Borchert, T.S. Aamlid, B. Hannesson, P. Rasmussen, K. Normann, T. Espevig, M.
DaCosta, E. Watkins, A. Hollman, J. Hornslien, T. Pettersen® and P. Heltoft (2023): SCANGREEN 2019-2022:
Turfgrass species, varieties and seed mixtures for Scandinavian putting greens. Final results from a four-year
testing period NIBIO-report in prep.

STRI/BSPB (2022): Turfgrass Seed 2022. The buyers guide to quality amenity turfgrasses. Sport Turf Research
Institute/British Society of Plant Breeders Limited. 28 pp.

NIBIO

NORWEGIAN INSTITUTE OF
BIOECONOMY RESEARCH

15


http://www.sterf.org/Media/Get/3293/nibio-report_scangreen_2015-18_kjh-tsaa-final-161219.pdf
http://www.sterf.org/Media/Get/3293/nibio-report_scangreen_2015-18_kjh-tsaa-final-161219.pdf
http://www.scanturf.org/testingprocedure_scangreen.php
https://eur--lex-europa-eu.translate.goog/legal-content/EN/TXT/?uri=CELEX:52022PC0305&_x_tr_sl=en&_x_tr_tl=no&_x_tr_hl=no&_x_tr_pto=sc
https://eur--lex-europa-eu.translate.goog/legal-content/EN/TXT/?uri=CELEX:52022PC0305&_x_tr_sl=en&_x_tr_tl=no&_x_tr_hl=no&_x_tr_pto=sc
https://eur--lex-europa-eu.translate.goog/legal-content/EN/TXT/?uri=CELEX:52022PC0305&_x_tr_sl=en&_x_tr_tl=no&_x_tr_hl=no&_x_tr_pto=sc
https://doi.org/10.1002/its2.105

