Plate 1 — Species rich sand Dune at Fleetwood Sands (Author’s
own, 2022)
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Abstract

Invasive species are flora or fauna that can overwhelm essential functions of habitat ecology
and biodiversity. In fact, invasive species are one of the leading contributors to biodiversity
loss worldwide. Wildlife conservation organisations devote considerable time and resource
undertaking removal projects of invasive species from native habitats. Rosa rugosa s a type
of Rose shrub that is native to Eastern Asia. It was introduced to the UK in the 18™ century as
an ornamental plant, and since then this species has aggressively spread across sand dune
habitats. Sand dunes are Europe’s most at risk habitat, having reduced by a third since the
1900s. These reductions are thought to be because of vegetation succession and invasive
species. Fleetwood has experienced an extensive invasion of Rosa rugosa, and so in August
of 2022 various ecological surveys were carried out on sand dune biodiversity before the
Rosa rugosa was to be removed. Results found that the presence of Rosa rugosa on UK sand
dunes has a negative impact of flora and fauna biodiversity. Additionally, it has been
observed that biodiversity is found to be lower in areas where the height of Rosa rugosa is
taller.

Introduction

Costal sand dunes are classified as a priority habitat type in Europe, and they are often
species rich, containing rare flora and fauna (Isermann, 2008). Sand dunes are Europe’s most
at risk habitat, due to vegetation succession and invasive species invasion. UK sand dunes
have declined by a third since the 1900s (Dynamic Dunescapes, 2023). Sand dunes are
valuable habitats which play a significant role in coastal defence. Large dunes can provide
protection to inland habitats from coastal floodings, winds and storms (Dynamic
Dunescapes, 2023).

Invasive species are flora or fauna that can overpower essential aspects of habitat ecology,
function, and biodiversity (Dynamic Dunescapes, 2023). Wildlife trade and tourism began in
the Roman Empire and has drastically increased over the last 100 years. Consequently,
natural biogeographical barriers have been infringed at an exceptional rate, causing a
significant decrease in biodiversity and an increase in the spread of disease (Clout &
Williams, 2009). In fact, invasive species are one of the leading contributors to biodiversity
loss worldwide (Dynamic Dunescapes, 2023). Wildlife conservation organisations devote
substantial time and resource attempting to remove invasive non-native and native species
from valuable habitats. In Europe, it is estimated that invasive species removal projects,
including habitat restoration required due to the damage that invasive species cause,
account for a minimum cost of €9.6 — 12.7 billion per year. This cost is predicted to rise to
€20 billion per year over the next five years (Bakacsy & Bagi, 2020).

Rosa rugosa is Rose shrub that is native to Eastern Asia. It was introduced to the UK in the
18™ century as an ornamental plant, and since then this species has aggressively spread
across sand dune habitats (Dynamic Dunescapes, 2023). In the UK, Rosa rugosa is classified
as a non-native plant species that is invasive to UK sand dunes. This is due to how successful
the Rosa rugosa is at taking over sand dune habitats, creating dense thickets and blocking
out sunlight causing the absence of native sand dune plant species, such as Sea Holly
(Eryngium maritimum), Common Restharrow (Ononis repens) and Sea Bindweed (Soldanella




montana). Notably, it is still legal to purchase and plant Rosa rugosa in gardens and public
spaces, causing high probability rates for invasion into natural habitats (RSPB, 2023).

Dynamic Dunescapes (2023) is a partnership project funded by the National Heritage Lottery
Fund and includes the following organisations: The Wildlife Trusts, Natural England, National
Trust, Plant Life, Natural Resources Wales, and Natura 2000. The Dynamic Dunescapes
project started in 2019 with the ambition to restore 34 dune sites, making up approximately
7,000 hectares, expanding from Cornwall to Cumbria. So far 163 hectares of sand dune
habitat have been rejuvenated and 85 hectares of invasive plant species have been removed
(Dynamic Dunescapes, 2023). The Wildlife Trusts (as part of the Dynamic Dunescapes
project) created a position for a student to carry out ecological research regarding the
invasion of Rosa rugosa at Fleetwood in June of 2022. The data collection was required to be
completed before the sand dunes were to be sprayed with herbicides in August and
September of 2022. The research was to investigate the potential impacts that Rosa rugosa
has on sand dune flora and fauna biodiversity through various ecological survey techniques.
Public engagement was required throughout the project to provide further information and
updates to local residents who had expressed disappointed that the Rosa rugosa was to be
removed. This public response could be as result of the Rosa rugosa having been present on
the sand dunes at Fleetwood for approximately 100 years and has spread for miles along the
promenade (Plate. 2).
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Plate 2 — Native sand dune plant species present to the left of the promenade, thickets of Rosa rugosa to the
right (Stainton, 2022).




Two different types of herbicide treatment were used on site, selective (clopyralid and
triclopyr) and non-selective (glyphosate). Selective herbicide will only kill broadleaved plants,
whereas non-selective herbicide will kill all vegetation that it is applied to. The reason two
different types of herbicides were used is because the selective herbicide is classified as toxic
to aquatic organisms, therefore the non-selective herbicide was required for use around the
boating lakes (Figure. 1). An alternative technique for removing Rosa rugosa is to dig it up
and bury it in the dunes, the downside to this technique is that the Rosa can grow back.
Additional future research on how herbicides affect natural flora regeneration could be
required.

.
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Figure 1 — Map displaying where herbicide was applied in Fleetwood. Location of non-selective herbicide
application is in green, selective herbicide application in red and blue (Nightingale, 2022).

The overall aim of this research project was to investigate how the presence of Rosa rugosa
impacts the native sand dune biodiversity. The data was to be collected through various flora
and fauna ecological surveys. The expected outcome is to confirm the difference in
biodiversity in areas where Rosa rugosa is present and where Rosa rugosa is absent. It is
hoped the results of this project will provide clear evidence on the impacts of Rosa on
biodiversity as well as raising awareness and a deeper understanding of wildlife conservation
practises.

Methodology

The quantitative data was collected for this research project using three types of ecological
survey techniques: pitfall traps, net sweeping, and vegetation quadrat surveys. A pitfall trap is
a small trap that is dug into the ground and left for a minimum of five hours in the hope of
collecting any invertebrates, reptiles, or amphibians. Net sweeping consists of sweeping a net
through the vegetation in order to identify invertebrates such as bees or butterflies. A
vegetation quadrat survey involves measuring out a Tm?2 on the ground, identifying the plant




species and calculating a percentage of plant cover within the square. The Tm? vegetation
quadrat is measured out using a tape measure and bamboo canes are used to make out the
four corners (Plate. 3). A pitfall trap was then dug into the ground within the measured area.
All flora and fauna within the survey areas were identified using the appropriated
identification guidebooks.
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Plate 3 — Species poor sand dune at Fleetwood with Rosa rugosa invasion. Survey area 1A is set up and marked
out with bamboo canes (Authors own, 2022)

A walk through of the site was conducted to establish survey areas. Three different survey
areas were chosen at random; each area was measured as Tm? and was surveyed three times
over five days, additionally the average height for each area was recorded. A percentage for
each flora species covered was logged for each area, as well as any invertebrates caught in
the net or that had fallen into the pitfall traps. Areas 1a, 1b & 1c and 3a, 3b & 3c denote
where Rosa rugosa was present and area 2a, 2b & 2c denote where Rosa rugosa was absent
(Figure. 2). Risk assessments were submitted for surveying on site, including assessments on
matters such as lone working, tide times and personal protective equipment (PPE).

Site visits to collect the data through surveys were completed on the 3™, 4, 8t & 10™ of
August 2022 as well as the 12t of September 2022. The weather had a large influence on
when and whether the surveys took place on a specific day due to it being a controlled
variable. On the first day of surveys (3" of August) the weather was hot, sunny, and windy.
From then on, all upcoming surveys were required to take place on days where the weather
was similar. The time on site was on average, eight hours a day.



Rosa Rugosa present: non-selective herbicide

Rosa Rugosa present: selective herbicide
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Figure 2 — Map of Fleetwood, survey areas 1 are in blue, survey areas 2 are in red and survey areas 3 are in green
(Stainton, 2023)

Results

The outcome from the data collection indicates that the presence of Rosa rugosa does have

a negative impact on sand dune flora and fauna biodiversity. Additionally, the height of the
Rosa rugosa is a factor on how negatively the biodiversity is affected

Figure 3 shows that there was 3.14 times more invertebrate species recorded in areas of no
Rosa rugosa than in areas with Rosa rugosa present. This included results from both pitfall

traps and net sweeping surveys. These results suggest that the greater the diversity of the
flora species population, the greater the diversity of fauna species population are as a result
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Rosa rugosa Present = Rosa rugosa Absent

Figure 3 — Pie chart comparing the number of invertebrates recorded where no Rosa rugosa was present and
where Rosa rugosa was present.

Figure 4 displays a higher flora biodiversity on average when Rosa rugosa is absent. It is
likely this may be a consequence of greater sunlight due to no shading and lower
competition from the Rosa rugosa.
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Figure 4 - Mean Percentage of Plant Species Cover for Areas 2 with error bars, no Rosa rugosa Present.



Figure 5 displays minimal flora species population diversity when Rosa rugosa is present. On
average, Rosa rugosa made up 83% of plant cover in the Tm? vegetation quadrat survey
areas 1 & 3. This confirms how dominant Rosa rugosa is on UK sand dunes.
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Figure 5 - Mean Percentage of Plant Species Cover for Areas 1&3 with error bars, Rosa rugosa is present.



The Simpsons Diversity Index is a method to measure the species diversity of a community
and how evenly spread the population of each species is. The Simpsons Diversity Index
ranges between 0 and 1. The higher the value, the higher the diversity and population
distribution (Statology, 2021). Figure 6 shows that the Simpsons Diversity Index of flora
species is 0.86 when Rosa rugosa is absent, which is approximately 2.5 times greater than the
Simpsons Diversity Index of flora species when Rosa rugosa is present. Moreover, the P value
was less than 0.05, meaning that the data is significant.

Rosa Rugosa Present =0.34
_|
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Rosa Rugosa Absent |—r|
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SIMPSON'S DIVERSITY INDEX (1-D)
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Figure 6 — Bar chart displaying Simpsons diversity index of Flora species recorded where Rosa rugosa was present
and where Rosa rugosa was absent. P value = <0.05 meaning the data is significant.
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Figure 7 had a similar outcome, the areas in which the mean height of the Rosa rugosa was
taller, there was less flora species populations causing a lower Simpsons Diversity Index
value. This may be due to, the taller the Rosa rugosa gets the greater the amount of sunlight
is blocked out for native plant species to thrive.
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Figure 7 — Combination chart displaying the Simpsons Diversity Index of flora species in relation to the mean
height of the Rosa rugosa. The taller the height of Rosa rugosa, the lower the SDI value.



Discussion

The aim of this research project was to analyse the impacts of Rosa rugosa on flora and
fauna biodiversity at Fleetwood sand dunes. Results from the data collection confirm that
Rosa rugosa has a negative impact on sand dune flora and fauna biodiversity and that this
species requires removing from UK sand dunes in order to protect dune habitats and
biodiversity.

The expected outcome was to confirm the difference in biodiversity in areas where Rosa
rugosa is present and where Rosa rugosa is absent. Results from the data confirm that not
only does the presence of Rosa rugosa have a negative impact of biodiversity, so does the
height of the Rosa rugosa. Areas where no Rosa rugosa was present resembled a heathy
dune habitat with various flora and fauna species recorded. The largest complication during
the project was the use of pitfall traps. Pitfall traps can be left for a minimum of five hours,
and although some invertebrates were caught and identified, for best results they should be
left over night. This was a learning curve and for future surveys this will be altered.

Due to time constraint issues, the final surveys were conducted on the 12t of September
2022. Unfortunately, the weather on this day did not resemble the weather on previous
survey days, it was rainy, cold, and windy. It could be assumed this was an influencing factor
to the difference in data collection results, no bees or butterflies were recorded that day,
although there were many snails due to the wet weather. The results from this day were not
taken into account when analysing the collected data. This was also a large learning point;
future surveys will try to remain as consistent as possible.

It is expected that after the use of herbicides to remove Rosa rugosa, sand dune flora and
fauna biodiversity will temporarily decrease. However, native plants will naturally re-colonise
and regenerate over time on the sand dunes, which also will encourage the presence of
native fauna. It is anticipated that biodiversity will then be greater than what it was when
Rosa rugosa was present.

Certainly, the results from this research project can be used by wildlife conservation
organisations to justify the removal of invasive non-native species such as Rosa rugosa.
Future follow up surveys to analyse the natural flora regeneration rates after herbicide
application could be beneficial to test how effective herbicides are on the removal of Rosa
rugosa. Additionally, it may be interesting to analyse the difference in flora regeneration
rates after selective and non-selective herbicide application. The data could also be used to
raise awareness of the negative impacts that Rosa rugosa has on native habitats and possibly
dissuade individuals or companies from planting it.

The project has been a vital learning experience, gaining statistical data analysis skills,
independent ecological survey data collection, project management and in industry
networking. Wildlife Trust and Wyre Council were very supportive and helpful throughout
the project. These skills and connections will be essential for a future career in wildlife
conservation.
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