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The Japanese rose control project is part of ACTION C.7 tests of different methods to control of
Japanese rose (Rosa rugosa) in the LIFE project “LIFE08 NAT/DK/000464 Dry Grassland in
Denmark – Restoration and Conservation“.
The experiments took place in the period 2010 to 2013 on locations within the Natura 2000 site,
which consists of habitat site 24 (DX008X130), Hanstholmreservatet, Nors Sø and Vandet Sø and
habitat site 220 (DX00EX283) Hanstholmknuden. The project area encompasses 450 ha carrying
scattered stands of Japanese rose, totally covering 8.0 ha (annex 1) The project area is described in
detail in Action A1 contribution to the action plan for habitat site 24.
The deliveries of ACTION C.7 have the following preconditions:
• The experiments shall enlighten which control measures are the most efficient under the
preconditions at the site and similar sites
• The experiments shall engage different measures of control and combinations hereof and
include inter alia grazing and herbicides as control measures.
• The experimental design shall ensure that the results be scientifically valid, hereunder include
the necessary replica for statistics.
• The experimental design shall be replicable on other sites.
The experiments were made as a co-work between the Danish Nature Agency, Thy (Henrik S. Kristensen,
Kristian Mandsberg Nielsen, Axel Stobberup and Hanne Stadsgaard Jensen), and the municipality of Thisted
(John Patuel Hansen and Mathilde Boesen). The grazing was performed assisted by local stakeholders.

Background perspective
Occurrence and threat to native flora
Japanese rose (Rosa rugosa) is the most common invasive, non-native plant species in Denmark
(Thiele et al. 2009). Japanese rose is native to North East Asia. It was introduced to Europe
approximately year 1800 and is presently invasive in larger areas of North-West Europe and North
America (Bruun 2005). Japanese rose is described being naturalised in Denmark by 1875 (Weidema
2006). Since the nineteen-fifties it becomes widespread due to extensive planting as amenity and
shelter species in connection with summer-housings, windbreaks, game shelters and road verge
plantings.
Japanese rose primarily colonises sandy soils, but also occurs on other well-drained soils. It is
resistant to salt, wind and drought, and thrives even under conditions with an annual sand apposition
of up to 30cm (Belcher 1977), enabling establishment on dune-land, dune heathlands and similar
coastal habitats. It is associated with 14 of the 18 light-open habitats surveyed under NOVANA,
being particularly frequent on grey and green dunes and dry, calcareous grasslands (Bruus et al.
2007). It is a threat to the openness of light-open habitats, in particular on dune heathlands, beach
ridges and similar coastal habitats, which in Denmark presently are the most natural, open habitats.
Dense stands of Japanese rose all but out-shadows field-layer vegetation and thus excludes species,
which are native to the open habitats it encroaches (Isermann 2003, 2007).
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Regeneration and dispersal
Japanese rose spreads by seed and vegetative growth. The seeds disperse by water and animals. The
rosehips and seed float and maintain germination ability long time in salt and sweet water (Jessen
1958). When eaten, the seeds are dispersed by many animal species, predominantly birds, but also
many mammals, i.a. mice, hare, fox, deer, cattle and horses.
Japanese rose has a large capacity for vegetative growth. Once established, the plant may spread
laterally by rhizomes and form extensive, clonal stands. This is evident from a repeated GPSmapping of Japanese rose made by the Danish Nature Administration, Unit Thy, in 2004,
respectively, 2007, where Japanese rose has doubled in area cover between the two mappings
(Stopperup and Kristensen 2007). An extemporal modelling based on the GPS-survey suggests that
the initial 1,321 stands will increase to 18,000 stands, coherently increase in cover from 0.3 to 8.4%
within 30 years from the baseline year, 2004 (Jørgensen 2008, Kollmann et al. 2009).
Studies on Japanese rose’s dispersal pattern in Thy suggests that mainly seed availability due to
limitations connected to the dispersal vehicles, water and animals, is a limiting factor in the
progressive spread of species (Kollmann et al. 2007). The widespread presence of Japanese rose
along with its potency for clonal expansion will result in progression of open-land encroachment as a
result of seed germination and lateral growth and be a threat particularly in coastal areas. The only
means of avoiding Japanese rose encroachment on a site is to eradicate all stands of Japanese rose in
the areas adjacent to it.
Japanese rose is hardy and very difficult to eradicate. Attempts of eradication in practice have often
failed. There are only few controlled and documented experiments on Japanese rose eradication and
they often gave in unequivocal results (Artmann 2012, Fløistad and Nilsen 2009, Fransen and
Hansen 2009, Jensen 2009, Kollmann et al. 2011, Madsen 2006, Nilsen et al. 2008, Weidema et al.
2007). Thus, there is limited knowledge available on best practice for control and eradication of
Japanese rose.

Experimental design
The experiments in control and eradication of Japanese rose is divided into a demonstration project
including test of different control measures; cutting and herbicide (1) and grazing and cutting (2) and
a large-scale project (3):
1. A project in which combinations of cutting and herbicide application was made in a block
design with four replicates
2. A project with grazing by sheep, goat, respectively cattle in combination with cutting.
3. Parallel to the detailed block experiments, control by cutting and herbicide application was
tested in a large scale project encompassing all Japanese rose stands within the project area,
looking at eradication efficiency and cost-benefit in relation to input of resources.
Prior to the experiments all Japanese rose stands in the study area were mapped by GPS. In all, 2,153
stands covering approximately 8 ha were mapped in the study area (annex 1). The GPS-mapping was
repeated at the end of the project in the summer of 2013.
Experiment logging
All activities in the project area were logged in an experiment logbook. The logging included time of
application, weather conditions, including wind direction and velocity and rainfall, in connection
with application and dosage of roundup® on the individual stand, time of cutting and period of
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pasturing and amount of livestock pastured. Furthermore, the amounts of chemical used and the time
spent applying the chemicals, carrying out the cutting and time used for fence erection and animal
husbandry was recorded and logged to provide an evaluation of economics involved with the use of
the respective treatments.
Herbicide suspension and application method
Following the recommendations of Kudsk (2007, personal communication) a 2% of Roundup Bio®
suspension was used in all the herbicide treatments. To assure an even application the same operator
was doing the application throughout the treatments using the same equipment in application. An
electrical back carried 20 l fluid sprayer with spray nozzle is used for the application. The amount of
suspension used on each stand was noted and the per-square-metre dosage was subsequently
calculated.

Application of herbicide by a back carried fluid
sprayer with spray nozzle. Photo H.S.Kristensen.

1. Block experiments with cutting and herbicide application
Based on the mapping an extensive Japanese rose stand was selected for the block experiment,
ensuring as similar as possible soil conditions, topography and age within each block. Each of the four
blocks is subdivided into seven 2 by 5m plots, all separated by an > 0.5m brim (Fig. 1). All plots were
permanently marked. Means random number designated the plots to treatment. The central 1 by 4m of
each plot were used for data collection, leaving a brim of 0.5m of treated area as a buffer zone.
Treatments:
1. Early cutting of Japanese rose (April/May) with removal of cuttings and with subsequent
cutting of plot three times a year with removal of cuttings
2. Early cutting of Japanese rose (April/May) with removal of cuttings and with subsequent
annual treatment with glyphosate1 when regrowth was 1 to 15cm. Cutting of regrowth later in
season
3. Late cropping of Japanese rose (June) with removal of cuttings and with subsequent cutting
three times a year with removal of cuttings
1

Roundup Bio® was used for the herbicide treatment in a concentration 2% added 0.1% ammonium sulphate (to
enhance efficiency, Kudsk 2007) and 0.1% standard additive, e.g. “Contact” or “Agropol”.
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4. Late cropping of Japanese rose (June) with removal of cuttings and with subsequent annual
treatment with glyphosate when regrowth was 1 to 15cm. Cutting of regrowth three times
later in season
5. Treatment of Japanese rose with glyphosate without prior cropping and cutting of dead
Japanese rose a few weeks after treatment
6. Treatment twice of Japanese rose with glyphosate without prior cropping and cutting of dead
Japanese rose a few weeks after treatment
7. Untreated control

Figure1. An overview of the four blocks in the cutting and herbicide application treatment placed in a large Japanese rose
stand, showing placing of treatment and a schematic overview of the eight random sub-plots in each treatment used for
data collection (Boesen 2011).

The cutting was performed with a brush-cutter with saw blade. Japanese rose and the other plants in
the experimental plots were cut close to soil surface. The cuttings were collected with a rake and
removed on the instances mentioned under the treatment description. The herbicide treatment was
performed as described above.
The treatments in 2010 were made and timed as described above, but the early treatments were
carried out about a month late to allow for a pre-treatment vegetation registration. The following
years the treatments were made at scheduled time.
Vegetation analyses in the block experiment
In all 28 blocks, eight of sixteen 0.5 by 0.5m sub-plots in each 1 by 4m analysis plot were picked
randomly for vegetation analysis (Figure 1). The 0.5 by 0.5m analysis frame was divided in 16 equal
parts by wires placed 12.5cm apart on the frame. The analyses were made semi-quantitatively
(weighted frequency), based on number hits of a species in the 16 windows in the analysis-frame.
The 16-window analysis included:
• Plant species
• Litter
• Woody litter
• Bare soil
• Number of Japanese rose shoots (counted in each window)
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The projected cover of Japanese rose, litter and woody litter was measured on a score 1 to 4, each
interval representing 25%-cover intervals. The height of Japanese rose was measured at 5cm
intervals along the middle wire in longitudinal orientation of the plot. The maximal height of
Japanese rose in the sub-plot was measured. As none of the measurements on the rose stands (mean
height (h), frequency (f), number of shoots and leaf-area-index (a)) per se provide a full account of
the quantitative damages to the stand due to treatment the rose measurements were transformed to an
index = h*f*a. To avoid bias through high numerical values from a single factor, the mean height is
referred to size eight groups: 1 = 0-1.25cm, 2 = 1.25-2,5, etc., with a double up of size interval for
each numerical value. The vegetation analyses were made twice every year, in spring before the
treatments were started and again in autumn after the last treatment of the year was made.
2. Experiments with grazing
Based on the mapping of Japanese rose three fencings were made to compare the effect of grazing
with cattle, goat, respectively, sheep (1.77, 1.51 and 1.69ha in size; figure 2). All fencings contain
stands of Japanese rose with different size and density and cover a common geomorphological series
of growth conditions from sandy to gravelly beach ridge, dunes at the foot of a cliff to chalked loam
partly covered by dune-sand on the cliff.

Figure 2. Map of the three fencings for the comparison of efficiency of grazing to control Japanese rose by cattle (Fold
1), goat (Fold 2) and sheep (Fold 3).

The grazing with cattle and sheep was started late August in 2010 and lasted to the beginning of
November. The planned stocking was two or three Highland cattle yearlings, respectively, 8-10 goats
and 10-12 mixed sheep of Nordic type. The goat grazing was not started until the following year.
Random chosen Japanese rose stands were cut before the start of the grazing in 2010 and the cuttings
were collected and removed. In 2011 and 2012 grazing took place June to late October, but rested if
forage became scarce. In 2013 the grazing was started late (late July, early August) because of
drought early in the season. This implies that the grazing with goat and sheep had only just started,
while there had been no cattle pastured when July 2013 analyses were made. The grazing animals
had access to water and minerals, but were not fed supplements on pasture.
Vegetation analyses in the grazing experiment
A 4 by 1m plot was marked in four different Japanese rose stands in all three fencings. The four plots
cover variation over the geomorphological gradient across the fencings. The vegetation analyses on
the grazed vegetation were made according to the method described for the block experiment. A new
trait, Japanese rose browse index, was added. The browse on each shoot of Japanese rose was
recorded on a five-scale index: 0 = no browse, 1 = slight browse on few leaves or shoot ends, 2 = low
browse on some leaves or shoot ends and a few twigs, 3 = intermediate browse involving bite-off of
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many leaves and some twigs and shoot end, 4 = heavy browse, where most fresh green is bitten off, 5
= very heavy browse, where almost all fresh green is bitten off (modified method, Buttenschøn and
Buttenschøn 1985). The index is an average value of browse on all shoots within the 0.5 by 0.5m
analysis-frame.
The analyses were made in April and October 2011, 2012 and in April 2013. The browse index was
made in October 2011 and 2012.
3. The large scale treatment with herbicide application and cutting
The large-scale herbicide application was made, as a one-time application to all stands in 2010 to
2012. Remaining untreated bushes, 638 in number, were treated in 2013 (not included in the
assessment of the effects of treatments). The treatment consisted of spraying with a Roundup Bio®
dilution alone on the majority of the Japanese rose stands (2010 to 2013), spraying combined with
cutting (2010) and cutting alone (2010).
The effect of the treatments (efficiency score) was assessed visually on all initially mapped Japanese
rose stands by a five-step scale:
1. The stand was dead
2. The stand was weakened, partly withered, without inflorescences, but still alive
3. The vitality of the stand was markedly reduced, partly dead or withered and had no or only
few inflorescences
4. The vitality of the stand was reduced, but produced flowers and seed
5. There was no apparent change of the vitality of the stand.

Data analysis
ANOVA was used to analyse the changes in the Japanese rose stand of the detailed block and
grazing experiments. Chi-square, linear regression and t- and F-test in combination were applied to
changes in vegetation traits.

Results
None of the methods used has fully exhausted all the Japanese rose stands over the running time of
the experiments, but there is a significant reduction of the rose stands with most treatments seen in
relation to frequency and cover.
1. Block experiment
There was no clear relationship between the treatments in the block experiment and soil-surface,
environmental traits, litter, woody litter and bare soil.
Japanese rose stands
Increase and decrease in Japanese rose shoot frequency was treatment dependent. All treatments
involving glyphosate spraying are grouped, being significantly different from all other treatments
and with no significant difference between the different glyphosate application schemes (Fig. 3 and
4). Early cutting differs from no treatment and late cutting and late cutting differs from no treatment
(Fig. 3 and 4). Thus on the shoot frequency basis there is a ranking of effect, ranking efficiency
glyphosate treatment over early cutting over late cutting over no treatment.
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Figure 3. Frequency of Japanese rose shoots in 2010 before the start of treatment and in spring 2013. Treatment 1 and 3
early and late cutting, 2 and 4 combination of early and late cutting and application of herbicide, 5 and 6 one and two
applications of herbicide, 7 reference without treatment.

Figure 4. Changes in frequency of Japanese rose shoots from 2010 to 2013 with different treatments and the treatment
effect on Japanese rose. Letters indicate no significant difference (same letter), respectively, significant difference (letters
differ). There is no significant difference between treatment 1 and 3, between 3 and 7 or between treatment 2, 4, 5 and 6.
r

A

B

A: Treatment 1 Early cutting of Japanese rose (April/May) with removal of cuttings and with subsequent cutting of plot
three times a year with removal of cuttings. B: Treatment 5. Treatment of Japanese rose with glyphosate without prior
cropping and cutting of dead Japanese rose a few weeks after treatment. Photo Rita M. Buttenschøn Sept. 2013.

The indexing of mean height, frequency and leaf-cover changes the picture of the state of Japanese rose stand
to treatment (Fig. 3 and 5), mainly by down-toning the rose’s response to cutting of very dense and
widespread re-sprouting. The index approach shows that there is no significant difference between treatments
and that all control treatments differ significantly from no treatment (Fig. 5 and 6). The before to after
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treatment indexes after four years’ treatment (see bars in Fig. 5) and the trend-lines for index-development
over time (Fig. 7), however, suggest that response to cutting depends more on repeated treatment over time,
than does the glyphosate treatment.

Figure 5. Japanese rose index in 2010 before the treatment and in spring 2013 in the 7 different treatments.

Figure 6. Change in Japanese rose index and treatments effects on Japanese rose index at the different treatments. Letters
indicate no significant difference (same letter), respectively, significant difference (letters differ). All treatments differ
from no treatment, whereas the difference in effect between treatments is not significant.

The trend of development in rose-index for all treatments is one of continuous reduction over repeat
of treatment with a high correlation between index and repeat of treatment (Fig. 7). The trends imply
that there is a steady effect on Japanese rose control with repeating a treatment year by year.
Vegetation development
The pre-treatment field-layer vegetation is species poor and contains only few of the character
species of the original vegetation of the site, dune heathland and grassland. This, we assume, is due
to the years of encroachment of Japanese rose, which at the start of the experiment is dense and
excludes much light in reaching the soil surface. In connection with the repeated treatments the fieldlayer vegetation undergoes some changes, which in part are due to the opening of the canopy of the
Japanese rose, in part may be due to other influence from the treatments (Table 1).
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Figure 7. Development of rose-index over time with repeat of treatment. Development and repeat are correlated at high
level for all treatments and the linear trend is significant (p < 0.05) for all treatment but 3, late cutting, and 7, no
treatment.

Field-layer vegetation at treatment 1, early cutting of Japanese rose (April/May) with removal of cuttings and with
subsequent cutting of plot three times a year with removal of cuttings. Photo Rita M. Buttenschøn Sept. 2013
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Table 1. Changes in the field-layer from May 2010 to July 2013 on the species level. The changes are analysed by χ2tests at p < ± 0.05. Empty cells indicate species not present in the vegetation of the treatment in question 2010 and 2013.
Treatment

1

2

3

4

5

increase

increase

increase

decrease

increase

decrease

decrease

increase

increase

6

7

decrease

increase

decrease

no change

Species
Aïra praecox
Agrostis capillaris
Anthoxantum odoratum

increase

Carex arenaria

increase

decrease

increase

decrease

decrease

Deschampsia flexuosa

increase

increase

increase

increase

increase

Festuca ovina

decrease

increase

increase

decrease

no change

Festuca rubra

increase

increase

decrease

increase

increase

increase

increase

Holcus lanatus

increase

increase

increase

increase

increase

increase

increase

Luzula campestris

increase

increase

increase

decrease

increase

Poa preatensis

increase

decrease

decrease

decrease

decrease

increase

Stellaria media

increase

increase

Epilobium angustifolium

increase

increase

increase

decrease

increase

increase

Epilobium montanum

decrease

decrease

increase

decrease

decrease

decrease

Galium saxatile

increase

Hieracium pilosella

increase

increase

increase

Hypochoeris radicata

increase

increase

increase

Plantago lanceolata

increase

Rumex acetosa

increase

decrease

decrease
decrease

increase
increase

increase

increase

increase

increase

Rumex acetosella

decrease

Taraxacum officinalis coll.

increase

increase

Veronica officinalis

decrease

Vicia lathyroides

decrease

increase

no change
decrease

decrease

decrease

no change

decrease

decrease

decrease

no change

no change

no change

decrease

Viola canina

increase
decrease

decrease

Calluna vulgaris

increase

Empetrum nigrum

increase

Lonicera periclymenum

decrease

decrease

decrease

decrease

decrease

Rosa rugosa

no change

decrease

no change

decrease

decrease

decrease

no change

Dryoptreris filis-mas

decrease

decrease

decrease

decrease

decrease

decrease

no change

Polypodium vulgare

decrease

decrease

decrease

decrease

decrease

decrease

no change

mosses

increase

increase

increase

no change

no change

decrease

decrease

The vegetation of the untreated plots is fairly stable with no significant change in species number or
density and a high indication of the species composition and variation pattern remain unchanged over
the running time of the experiment (Table 2). On the species level, however, there are a few
significant changes with increase of the more shadow tolerant and robust species and a decrease of
light demanding species (Table 1).
The cutting treatments result in an increase or no change in most species, while only ferns
(Dryopteris filis.mas, Polypodium vulgare) and honey-suckle (Lonicera periclymenum) show
consistent signs of decrease where cutting is the only treatment. There are no common plant
strategies traits linking the changes, large and small stature species and light demanding as more
shadow tolerant species increase alike, but increases in mosses suggest higher light regimes at soil
surface in 2013. While the vegetation at treatment 1 increases in species density as well as species
number and undergoes significant change in species composition and variation pattern, treatment 3
only changes significantly in species number, which increases (Table 2). Early cutting rather than
late cutting appears to promote changes towards more light open conditions. The over-all trend we
see in connection to cutting is one of on-going adaption changes in growing conditions.
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Table 2. Changes in species density-ratio, species number-ratio (May 2010 = 1) and double ID-tests on species matrices,
May 2010 to July 2013. The changes in density and number are analysed by χ2-tests with at p < ± 0.05, respectively by tand F-tests (p-level in the table).
Density

Number

t-test

F-test

Treatment

1

1,81

1,75

0,049

0,034

significant increase in species density and
number; significant change in species
composition and variation pattern

2

0,6

1,33

0,168

0,314

significant decrease in species density;
significant increase in species number

3

1,16

1,36

0,358

0,652

no significant change in species density;
significant increase in species number

4

0,54

0,84

0,163

0,117

significant decrease in species density; no
significant change in species number

0,012

significant decrease in species density; no
significant change in species number; significant
change in variation pattern

0,0006

significant decrease in species density and
species number; significant change in
composition and variation pattern

0,963

no significant change in species density and
number; no significant change in variation
pattern; 93% indication of no change in
composition

5

6

7

0,51

0,31

1,02

0,94

0,81

1

0,082

0,011

0,926

χ2; p < 0.05
Increase
no change
Decrease

t and F
significant change
no significant change

Where glyphosate is used as treatment generally more species decrease than increase in weighted
frequency. The vegetation of treatment 2, however, does not follow this trend, increase at the species
level being more commonplace than decrease. The vegetation of treatment 2 also increases in species
number-ratio. There are no fully consistent species traits linking increases or decreases. Some
perennial grasses respond by decrease while other by increase. The amount of potential gaps-fillers
increasing, however, does suggest there may be a higher rate of re-colonisation behind the changes
seen, thus shorter lives of the individuals in many species. As seen in connection with cutting ferns
(Dryopteris filis.mas, Polypodium vulgare) and honey-suckle (Lonicera periclymenum) decrease as a
response to treatment.
The species density decreases with all glyphosate treatments, whereas response in species number
varies with an increase in treatment 2, no change in treatment 4 and 5 and a decrease in treatment 6,
the two times a year glyphosate treatment. Treatment 2 and 4 do not change significantly in
composition or variation pattern, treatment 5 changes in variation pattern, while treatment 6 changes
in composition as well as variation pattern (Table 2). This development is consistent with the
increase-decrease pattern seen at the species level (Table 1). The variable and apparently more
complex picture of change we see connected with glyphosate treatment may suggest that change is
not only due to mere adaptation to new growing conditions following the removal of the Japanese
rose canopy above the field-layer.
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2. Grazing experiment
There was a moderate to heavy grazing pressure from sheep and cattle the first year after the start of
grazing in late August 2010. Especially the cattle were browsing hard at the roses eating most of the
leaves. Grazing pressure from the sheep increased considerably in 2011 and 2012 when the grazing
season started in spring while the rose leaves still were fresh. The cattle gradually reduced their
browse on the roses in the following years probably due to a shortage of sufficient good quality food,
leading to loss of weight and of appetite. Grazing pressure from the goats was quite similar to that of
the sheep from the start of their grazing in 2011. Late-occurring periods of severe frost followed by
severe drought into the spring and early summer in 2013 delayed the start of grazing to end of July –
beginning of August allowing the Japanese rose shoots to grow uninhibited by browsing and thus
recover some of the effects of the previous grazing damage. Thus, the vegetation analysis of July
2013 does not depict a situation of on-going grazing, but rather recovery after cease of grazing.

Figure 8. Frequency of Japanese rose shoots in October 2011 and treatment effects by 2013 under different treatments;
grazing with 1. cattle, 2. goat and 3. sheep. All inter-treatment differences are significant. The analyses were started in
2011, thus after the treatments were started; With reference to the control of the block experiment the initial Japanese
rose frequency lie 3 to 4 units higher than the data of October 2011.

The treatment effect of the grazing from October 2011 to July 2013 seen in relation to Japanese rose
frequency varies with the grazing animal species (Fig. 8). The inter-treatment differences are all
significant, ranking efficiency goat over sheep over cattle. While the frequency of Japanese rose
increases with cattle and sheep grazing, it decreases with goat grazing. The changes in frequency,
however, must be seen in the light of the heavy re-sprouting response of Japanese rose to mechanical
removal of productive biomass (see also cutting experiments) and the fact that the treatment of 2013
all but was made after the vegetation analyses.
In 2013 we see the same relative pattern of efficiency, when visualised through the rose-index (Fig
9). The treatment efficiency detected by index, however, is different, as the cattle grazing treatment
shows an increase, whereas goat and sheep grazing give a decrease in rose-index. The implication of
Japanese rose re-sprouting and no grazing in 2013 also apply to these results.
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Figure 9. Japanese rose index in 2013 and treatments effects on Japanese rose index at the different grazing treatments, 1
cattle, 2 goats and 3 sheep. All inter-treatment differences are significant. The analyses were started in 2011, thus after
the treatments were started; With reference to the control of the block experiment the initial Japanese rose frequency lie
about one unit higher than the data of July 2013.

Seen over the years 2011 and 2012, when grazing period schedules were kept, there is decrease in
rose-index for all grazing animals (Fig. 10).

Figure 10. Rose index for the grazing treatments and ungrazed control.

The linear decrease in goat and sheep grazing rose-index is significant (p < 0.01), whereas the
decrease in rose-index for cattle grazing is not. The rose-index in the 2011 to 2012 period is made
twice a year, one before the start of grazing and one after the cease of grazing. The rose-index
decreases over time undulating due to regrowth of the roses before the start of grazing. The
undulating is most pronounced under cattle grazing, suggesting the damage due to cattle grazing is
much less, whereas the recovery of the roses under goat grazing is very small. We see the same
efficiency ranking as we saw in connection with the ANOVA made on treatment efficiency from
2011 to 2013 (Fig. 9): goat > sheep > cattle
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Figure 11. Rose index for the grazing treatments with data from July 2013 included

On adding the July 2013 to the Fig. 10-data there is a rise in rose-index in connection with all
grazing treatment (Fig. 11), which clearly underlines the effect of cease of management and the
necessity of maintaining management for extended periods to efficiently control Japanese rose. The
overall effect of grazing, which we find in connection with the present, more detailed analyses of
grazing, is consistent with the results of the evaluation of the Japanese rose stands in the large scale
experiment.

The sheep grazed fence in autumn 2012 and the regenerated roses in August 2013 before sheep grazing was initiated in
2013. Photo Rita M. Buttenschøn.
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3. The large-scale treatment
According to the initial GPS mapping of all the Japanese rose stands (including the stands used in the
block and grazing experiments) in the 450 ha large project area there were in all 2,153 stands
covering approximately 8 ha (Annex 1 and Table 3).
Table 3. Number, minimum and maximum size and
total cover of Japanese Rose stands mapped by GPS
in 2010
Project area
Number of Japanese Rose stands
The smallest stand
The largest stand
Total cover of stands

Unit
ha
No.
m2
m2
m2

2010
450
2153
0,002
6998
8139,7

The distribution of Japanese rose in size and number (Fig. 12) show the majority of the stands are
small and that the stand number in relation to size follows an exponential trend (see trend-line in the
figure) with decrease in number from small to large stands. There is an on-going invasion of
Japanese rose.

Figure 12. Distribution of Japanese rose in size (m2)
and number

Figure 13. Effect of treatment in relation to size

The cutting and herbicide treatment in the large-scale treatment-series was made with one treatment
only, whereas the grazing was repeated every year. There is an increase in the effect of treatments
with decreasing size of the Japanese rose stands (Figure 13, 14 and 15). Whereas, many of the stands
in the small-size groups were eradicated or showed prolonged, decreased vitality, most or all of the
stands in the large-size groups showed signs of potentially recovering from or surviving treatment
without long-term change of vitality. At the 2013 status recording none of the above 2,000m2 stands
showed signs of being affected by the treatment.
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Figure 14. Correlation between treatment efficiency and size of Japanese rose stand. The highest damage (score 1) is
significantly correlated to small size, medium to small damage is seen significantly related to large size (3 and 4), while
high (2) and no (5) are not significantly related to size in the present study.

Cutting
The effect on the stands differed by treatment. Cutting was the least efficient treatment (Fig. 15),
showing only prolonged effect on very small Japanese rose stands. The evaluation of the effect was
made three year after a single cutting with removal of cuttings. Only smaller stands (< 10m2) show
medium to high impairment of vitality from the treatment, while larger stand show slight or no signs
of treatment reducing the stand vitality. The stands regrow vigorously after cutting and in general
recover fully and flower within three years.

Figure 15. Efficiency score (1=the stand was dead to 5=there is no apparent change of vitality of the stand, see page 6) in
relation to Japanese rose stand size three years after cutting. The area (X-axis) has been log2-transformed to account for
the two dimensions in an area. X-axis marks -5, 0, 5 and 10 correspond to 0.03, 1, 32 and 1024m2. The linear correlation
is significant (p < 0.001). The trend-lines show a decreasing effect of treatment with increasing stand size.
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Spraying with glyphosate
The effect of spraying Japanese rose once with glyphosate is stand size dependent (Fig. 16). There is
no apparent difference between effect trend-lines of 2010, 2011 and 2012, which suggests that the
initial effect of the spraying lasts a few years after the application. It is apparent that there is notable
reduction of stand vitality (efficiency score 1 and 2, Fig. 16) on stands up to about 100m2. However,
a substantial amount of Japanese rose stands are shown grow on or will recover after the treatment.

Figure 16. Efficiency score (1=the stand was dead to 5=there is no apparent change of vitality of the stand, see page 6) in
relation to Japanese rose stand size one, two, respectively, three years after spraying once with glyphosate. The area (Xaxis) has been log2-transformed to account for the two dimensions in an area. X-axis marks -5, 0, 5 and 10 correspond to
0.03, 1, 32 and 1024m2. The linear correlation is significant in 2011 and 2012 (p < 0.01, respectively, p < 0.001). The
linear regression in 2010 is not significant. The trend-lines show a decreasing effect of treatment with increasing stand
size.

The effect of glyphosate is dependent of time of application (Fig. 17). Glyphosate was applied in
July, August and September and there is an efficiency ranking of month of application in the named
order. The trend-lines of the respective months run parallel. July and September are spaced one
score-unit apart with August lying in between. Within a range of 110 l/ha to 1200 l/ha there is no
significant difference in efficiency score.

Japanese rose affected in different
degrees by one application of
glyphosate. Photo Rita M. Buttenschøn
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Figure 17. Efficiency score (1=the stand was dead to 5=there is no apparent change of vitality of the stand, see page 6) in
relation to Japanese rose stand size and month of application of glyphosate. The area (X-axis) has been log2-transformed
to account for the two dimensions in an area. The data of the individual stand has been allotted to size-groups with a
tenfold increase from size group to size-group. There are seven groups, starting with < 0.01m2 and ending with stand size
> 1000m2. For each size-group the mean size and score has been calculated for each of the three months. X-axis marks 5, 0, 5 and 10 correspond to 0.03, 1, 32 and 1024m2. The linear correlation is significant in July (p < 0.01), August and
September (p < 0.001 both months). The trend-lines show a decreasing effect of treatment with increasing stand size.

Cutting and spraying
Only ten Japanese rose stands were treated with a combination of cutting and glyphosate spraying in
the large-scale experiment. The data did not suffice for a statistical treatment.
Grazing
The damage of husbandry grazing on Japanese rose stands depends on the animal species grazing
(Fig. 18, 19 and 20). The treatment by grazing is a recurrent treatment with grazing in season every
year, while the previously mentioned treatments were a once application. The animals we used rank
goat over sheep over cattle in terms of damage efficiency. Over the three years of grazing the goats
have impaired the vitality of most Japanese rose stand. The damages of the sheep grazing is
intermediate, while the cattle grazing has damaged the stands at a level similar to the once
application of glyphosate – note, however, that the cattle grazing in 2013 was initiated after the
evaluation of the stands. As seen with the previously mentioned treatments grazing efficiency is
correlated at significantly stand size.
The cattle attack the larger Japanese rose stands from the perimeter and gradually open up the stands,
while the field-layer thickens with the opening of the stand. The grazing has appearances of normal
cattle grazing in terms browse of Japanese rose being an integrated part of the general foraging rather
than being an attraction. The generally richer field-layer round and in the Japanese rose stands due
foliage litter accumulation increases the grazing pressure at the stands. None of the stands were
above reaching height of the cattle.
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Figure 18. Efficiency score (1=the stand was dead to 5=there is no apparent change of vitality of the stand, see page 6) in
relation to Japanese rose stand size after almost three years of cattle grazing (2010 – late start, 2011, 2012, not grazed
2013. The area (X-axis) has been log2-transformed to account for the two dimensions in an area. X-axis marks -5, 0, 5
and 10 correspond to 0.03, 1, 32 and 1024m2. The linear correlation is significant (p < 0.05). The trend-lines show a
decreasing effect of treatment with increasing stand size. Average damage is slight to intermediate. Photo Rita M.
Buttenschøn.

Similarly, the sheep attack the Japanese rose stands from without, but they penetrate deeper into the
larger stands than cattle do. The browsing of Japanese rose foliage is selective. In the larger stands
some foliage carrying rose stems still protrude above the reach of the sheep.
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Figure19. Efficiency score in relation to Japanese rose stand size after almost four years of sheep grazing (2011, 2012
and 2013, grazed late in season 2010). The linear correlation is significant (p < 0.001). The trend-lines show a decreasing
effect of treatment with increasing stand size. The average damage is intermediate to heavy. Photo Rita M. Buttenschøn.
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By comparison to cattle and sheep, the goats quickly penetrate into the middle of the larger stands.
Browse of rose foliage is an attraction. The goats may conditionally browse standing on hind legs
and thus no rose stems are above the reach of the goats.
Effect of goat grazing in relation to
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Figure 20. Efficiency score in relation to Japanese rose stand size after three years of goat grazing (2011, 2012, 2013, not
grazed 2010). The linear correlation is significant (p < 0.01). The trend-lines show a decreasing effect of treatment with
increasing stand size. The average damage is heavy to very heavy. Photo Rita M. Buttenschøn.

The browsing pressure on Japanese rose varies with the animal species grazing (Fig. 21). Cattle start
the browsing at low-score levels, but gradually reach intermediate to high score levels late in the
grazing season. The browsing pressure of cattle, however, all but remains below that of sheep and
goat. In contrast hereto, sheep and goat alike browse to high levels of defoliation within a short
period of grazing – a month to a month and a half – and maintain heavy defoliation throughout the
grazing season. The browsing score of goat appears to be slightly, but not significantly higher than
that of sheep (Fig.21). While the average score of goat generally lies over the average score of sheep,
the large interference between the standard deviations suggest that the browse of the two species be
within the same range.
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Figure 21) Browse on Japanese rose by cattle, goat and sheep. X-axis year and month (abbreviated plus decimal); Y-axis
average browse-score with standard deviation based on the 6 score scale in 32 sub-plots in each pasture. In 2013 only the
goats have bitten off Japanese rose leaves and twigs and low browse-scores in very few of the 32 sub-plots, where the
records were made. All the animals were pastured too late in season.

Conclusions
None of the methods used has fully exhausted all the Japanese rose stands over the running time of
the experiments, but there is a significant reduction of the rose stands with most treatments seen in
relation to frequency and cover.
Increase and decrease in Japanese rose shoot frequency was treatment dependent. There were no
significant differences between the different treatments with glyphosate including combinations with
cutting and 1 compared to 2 yearly applications. The glyphosate treated group was significantly
different from all other treatments. Early cutting differs from no treatment and late cutting and late
cutting differs from no treatment. Thus on the shoot frequency basis there is a ranking of effect,
ranking efficiency glyphosate treatment over early cutting over late cutting over no treatment.
The index approach shows no significant difference between cutting and glyphosate treatments. The
before to after treatment indexes after four years’ treatment and the trend-lines for indexdevelopment over time, however, suggest that response to cutting depends more on repeated
treatment over time, than does the glyphosate treatment.
The effects of the different treatment in the block experiment that took place in one large stand of
roses were affected both by the size of the stand and by a probably common root system with the
neighbouring untreated brim.
The effect of treating Japanese rose with glyphosate once is stand size dependent. Many of the
stands in the small-size groups were eradicated or showed prolonged, decreased vitality, most or all
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of the stands in the large-size groups showed signs of potentially recovering from or surviving
treatment without long-term change of vitality
The effect of cutting and grazing is also stand size dependent, and the experiments stress the
importance of starting the control of Japanese roses when they are still young and small.
The effect of glyphosate is dependent of time of application. Glyphosate was applied in July, August
and September and there is an efficiency ranking of month of application July over August over
September.
One cutting alone was the least efficient treatment showing only prolonged effect on very small
Japanese rose stands
The damage of husbandry grazing on Japanese rose stands depends on the animal species grazing the
animals rank goat over sheep over cattle in terms of damage efficiency. Over the three years of
grazing the goats have impaired the vitality of most Japanese rose stand

Discussion
In the current experiments were aimed at testing treatment with a herbicide (round-up®), harvesting
(cutting with removal of the cuttings) and cutting, alone and in combination, and husbandry
-grazing by cattle, goat and sheep. In general, treatment with herbicides is regarded as an efficient
method for the control of Japanese rose. However, the evidence from the limited amount of
controlled experiments and a number of practical management vary in consistence in efficiency in
general and in regard of time of spraying (Didriksen 1999, Madsen 2006, Fløistad & Nilsen 2009).
Whereas a Norwegian experiment tests different herbicides (glyphosate, aminopyralide and
florasulam/fluroxypur; Fløistad & Nilsen 2009), the current experiments only test glyphosate, which
is approved for weed control on uncultivated land. We used glyphosate with one or two annual
applications. In the large-scale experiment the treatment was made in summer, aimed at weakening
the Japanese rose stands when they are most productive, while the once a year application in block
experiment was combined with either cutting before or after the glyphosate treatment in a dualapproach weakening of the stand. The second treatment was made when regrowth had started. The
twice a year glyphosate treatment was made early and late in the season of growth, thus the second
treatment of the year was made when regrowth had occurred. Treatment with glyphosate application
to the stumps of cut Japanese rose stand was not included, as this method is not efficient on plants in
growth (Kudsk, personal communication). In the present studies the efficiency of herbicide treatment
depended on stand size and time of application. The herbicide treatment was more efficient early in
the season.
Similarly, the evidence from the limited amount of controlled experiments with cutting vary in
consistence as to the efficiency of the method in general and in regard of time of cutting and of the
number of annual cuttings to be used (Eigner 1992, Andersen & Ravn 2006, Madsen 2006, Fløistad
& Nilsen 2009). In the present experiment we chose to cut 4 times a season, initiated either
April/May or June.
There is a general consensus that husbandry grazing may hinder the establishment of Japanese rose
into pastureland (Ravn & Buttenschøn 2007), but that older, established Japanese rose stands are
eradication resistant to grazing. Bruun (2005) suggests that only newly established stands are
susceptible to grazing. However, the evidence from practical management indicates that sheep
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grazing may effectively control Japanese rose (Manstrup, personal communication), as goats by
virtue of their mode of foraging are expected to, which the present results on sheep and goat grazing
confirm. Lütt (2004) presents results from grazing by Galloway cattle that Japanese rose
conditionally may be controlled by cattle grazing. The results of the present study are not conclusive
in respect of cattle grazing controlling Japanese rose.
Weidema (2006) recommends uprooting as the most efficient method for Japanese rose control. The
method has not been applied in the present experiments, in part because uprooting due to the long
and deep roots of Japanese rose (Schlätzer 1974) would imply extensive digging demolition of the
dunes, in part because there experiments with uprooting in progress on Zealand (Agerlund &
Vestergaard 2007, Jensen 2009, Kollmann et al. 2011). The preliminary results of these experiments
show that it is very difficult to uproot the whole root system, which makes it necessary to follow up
by extracting new plants that shoot from root fragments. Jensen (2009) found that root fragments
down to a length of 5 cm give rise to new plants and even smaller fragments are viable.
An experiment with burning of Japanese rose stand in dunes in its native region promoted growth
with emergence of increased amounts of shoots and enhanced growth in height in the years following
the burning (Tsuda el al. 1999). Practical experiences from burning trials support these findings
(Buttenschøn & Buttenschøn, unpublished data). Thus, burning does not appear to be an efficient
method of control.
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