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From dense swards to biodiverse roughs
Herning GC in central Jutland,
Denmark. In collaboration with the
Technical University of Munich, a
ninth trial will probably be established
on a golf course in Bavaria in spring
2018.

Flowering meadows

Course manager John Riiber in the experimental rough at Oslo GC, 24 July 2017.

A common problem on golf courses
is that players spend too much time
looking for lost balls in the rough.
That is why more open and playable roughs are an important goal
of the new four-year STERF project
‘From dense swards to biodiverse
roughs’, which started in 2017. An
equally important goal is to investigate how golf courses, urban parks
and set-aside land can be managed
in order to contribute to enhanced
diversity of plants and pollinators.

which have an economic interest in
increasing the fauna of pollinating
insects; two in urban parks in Oslo
(one of them in the prestigious Royal
Castle Garden), one at Oslo GC and
one at the NIBIO’s Turfgrass Research
Center at Landvik. The project also
includes demonstrations at Sigtuna GC
just outside Stockholm and at

The semi-natural, unfertilized and
unsprayed flowering meadows of historical land use are important sources
of inspiration for gardeners, farmers
and turfgrass managers who want to
increase the biodiversity of monotonous grasslands. In Norway, about 600
of the most species-rich semi-natural
meadows have been included in a
national action plan for hay-meadows
in response to international conventions on biodiversity. However, these
extremely valuable sites are scattered
as small ‘islands’ in the landscape,
and there is a need to enhance species
richness also in production landscapes
to improve the connectivity between
them. A special focus has been placed on creating habitats for the two
bumble bees Bombus distinguendus
and Bombus subterraneus which were

The STERF proposal was submitted to
a designated call from the foundation’s
program for ‘Multifunctional golf
courses and ecosystem services’, as
an add-on to include golf courses in
a project already granted by Norwegian Environmental and Agricultural
authorities.
Six experiments have now been
established in south-east Norway, two
on red clover seed production farms

The trial at Oslo GC is located in the rough on hole no 15. The project’s insect expert Eveliina Kalloniemi made the start characterization for bumble bees on 24 July 2017.
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#

Treatment

Rationale

1

Default management

Mowing in late May/early June and late
August with a flail mower/mulcher with
return of clippings, mowing height 5 cm.

This is the default (control) management on many golf course roughs,
low-maintenance parks and set-a-side
grasslands.

2

Late cutting

Annual mowing in late August with a
cutter bar mower, mowing height 5 cm.
Cut material allowed to dry for one week
for seed shedding before raking and
removal.

A late hay cut is the management
regime traditionally practised on the
most diverse semi-natural meadow in
Norway.

3

Cutting twice

Mowing in late May/early June and late
August with a cutter bar mower.
Cut material removed immediately in
May/June, but allowed to dry for one
week before removal in August.

An additional cut in late spring will
remove more nutrients from the soil but
may have implications for plant diversity.

4

Late cutting + sawdust

As treatment 2, but with the addition of
0.5 kg m2 sawdust after mowing in late
August to immobilize nitrogen; scarifying
or hard raking ensures contact between
soil and sawdust.

Fine sawdust is almost pure carbon;
0.5 kg m2 will immobilise 5-10 g N m2
before reaching a C/N = 20.
Application to be repeated in 2017 and
2018.

5

Late cutting + Rhinanthus

As treatment 2 plus seeding of yellow
rattle (Rhinanthus minor) in autumn
2017 after mowing and hard raking.

Yellow rattle is an annual hemiparasite
which attacks the grass roots; native
seed has been collected in semi-natural, Norwegian meadows.

6

Negative control

As 1 without seeding wild flower seed
mixture.

A negative control is necessary to detect
system fluctuations.

Table 1: Testing methods for improving biodiversity in tall grasslands of golf course roughs.

common before but are now almost
extinct in Norway.

Methods to reduce
soil fertility
One of the foremost challenges for
efforts to increase biodiversity in
grasslands is that high soil fertility, as
a result of several years of intensive
management and fertilization, favors
a few competitive grass species at the
cost of species richness. Smaller forbs
suffer from light competition and litter
accumulation, the latter reducing the
availability of safe sites for seedling
establishment. For this reason, our
new project is going to compare six
different treatments to reduced soil fertility and grass dominance (Table 1).

The size of the treatment plots is 8
(or 10) m x 8 m, and all experiments
except the demonstrations in Sweden
and Denmark have been established
with three or four replicates. The soil
fertility reductions in the various treatments are monitored by plant height
measurements, weighing the amount
of dry matter removed from the plots,
and regular soil analyses. The species
composition is recorded annually on
fixed 1 m2 subplots within each plot,
and pollinators are monitored three
times per season.
Lowering soil fertility is a long-term
process. Ideally, the fertility reduction
treatments should be allowed to be
effective for at least two years before
adding wild flower seed. Due to the
four-year duration of this project, we
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plan to seed a native Norwegian wild
flower seed mixture over the entire
experiment (except treatment 6) in
autumn 2018, but seeding might be
postponed to 2019 depending on the
status of the various treatments after
the first year. Propagation of local
collections of wild flower seed is done
within an associated project.
With regard to the use of Rhinanthus,
we are supported by Stanislav Hejduk and Jan Mladek who have tried
this successfully over several years in
the Czech Republic. Jan gave a very
informative lecture on the topic at the
ETS field days in September 2017.
Two of their recommendations were to
use high seeding rates of the hemiparasite or to replace R. minor by the
more competitive R. alectorolophus.

Our first measurements at NIBIO
Landvik in August 2017 showed a
reasonably good correlation between
the standing biomass in the rough and
the time needed for the golfer to find
the ball (Figure 1a).
In contrast, there was no significant
correlation between standing biomass
and the ball distance from the target
point after it had been played out of
the rough (Figure 1b). It seems that
other random factors, such as ball lie,
were more influential on the second
variable than on the first one.

The measurements will be repeated
over the next years, and we are curious
to see if it shall be possible to achieve
improvements in both biodiversity and
playing quality as the rough hopefully
gets less dense in at least some of the
treatments.

The hemiparasite yellow rattle (Rhinanthus minor)
is seeded in treatment 5 to thin out the turf.

The first of these recommendations
will be followed as far as the amount
of collected seed allows us, while the
latter has to be discarded, since R.
alectorolophus is not a native species
in Norway.

Golf rough playing quality
Playing quality is an important response characteristic in the trials at Oslo
GC and NIBIO Landvik. Thus, we
considered how to define it and eventually came up with two variables:
1. A golf ball was thrown onto each
plot and the time recorded for a
low-handicap golfer, who had
been standing a fixed distance
from the plot looking another way,
to find the ball.
2. After the ball had been found,
the golfer was asked to strike
it towards a target point on the
nearby fairway. The distance from
the target point to where the ball
stopped was then taken as indication for how difficult it was to play
the ball from the plot.

Figure 1. Relationships between standing biomass in rough and (a) time to find golf ball, and (b) distance
from fairway target point to ball after playing from the rough (data from NIBIO Landvik).
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Fixed subplot for monitoring botanical composition, NIBIO Landvik.

Ex. professional golfer Marius Thorp looking for the golf ball
in one of the plots at Oslo GC, 24 Aug. 2017.

Thor Johansen spreading sawdust in treatment 4, Royal Castle
Garden, Oslo, 29 Aug. 2017.

Thor Einar Nytræ mowing long grass with a cutter bar in the Royal Castle Garden, 23 Aug. 2017.

From a field day in the Royal Castle Garden, 21 Sep. 2017. The plot with the speaker had received sawdust three weeks earlier. Photo: Thor Johansen.

