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ABSTRACT

In 2007, Plantlife published a list of 42 Import&tant
Areas (IPAs) in Scotland, five of which feature
machair and coastal pasture. These sites qualify as
IPAs, where they are an outstanding example of a
habitat of global or European plant conservatiod an
botanical importance with rich plant diversity atie
presence of rare and threatened species. Plasitlife’
conservation programme conducts research on priorit
species within these habitats and devises and tests
appropriate management. This paper uses two
examples, Spiranthes romanzoffianalrish lady's
tresses, an@latanthera bifolialesser butterfly orchid,

to illustrate how this approach could be used forin

land management practices and the grant programmes
that sustain them in order to conserve wild plant
populations. These management recommendations
focus on grazing that aim to increase populatiohs o
these species and wild vascular plant diversitthase
habitats.

INTRODUCTION

Although coastal pasture is only one element of the
wider machair landscape, it is a key habitat in
Plantlife’s conservation programme and is home to
Irish lady’s tresses and also to some populations o
lesser butterfly orchid, both of which are priority
conservation species for Plantlife Scotland. Other
habitats within the machair landscape that are
important for plants include traditionally managed
flower rich machair and dune slacks within mobile
sand dune systems. This paper discusses the
management of coastal pasture and machair habitat f
two species of flowering plant, with wider
ramifications for other rare flowering plants.

Over the last six years, Plantlife has been corwlgict
research and running management trials on twoipyrior
species that characterise the coastal pasture eierhe
machair. Results from research at Aberdeen Uniyersi
and ongoing observations of wild plant populations
alongside management trials are now set to inform
wider land management contract options. Effective
land management prescriptions through Scottish IRura
Stewardship Scheme (SRDP), enabling land owners to
manage for their rare plant populations shouldtaim
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result in healthier habitats for these and assediat
species and should also result, in the longer témm,
larger and more robust wild plant populations. Tikis
especially important in view of ongoing environmneint
change, brought about by climate change and
continued decline in traditional land management
practices. It is only by enabling current land oven®
manage their land sympathetically that these specie
will be able to expand their populations, thus
increasing their resilience in the face of climeltange.

Identifying and mapping Imporant Plant Areas
Important Plant Areas (IPAs) are a key target & th
Global Strategy for Plant Conservation (2002). Tée
governments endorsed this strategy with the
publication of Plant Diversity Challenge in 2005,
which detailed the UK's response to the 16 targéts
the global strategy. Meeting targets 4 and 5 are
founded on the identification and protection of
Important Plant Areas.

In July 2007, Plantlife, with partners, publishelistof

150 IPAs across the UK. Plantlife is now workingtwi
partners across the UK to map these IPAs so tlegt th
can become a relevant consideration in landscape
planning. The UK is following the lead of several
Central and Eastern European countries who have
already identified and mapped their IPAs. Thesebman
seen atvww.plantlife.org.uk

IPAs are selected where sites meet at least otiead
internationally agreed criteria:

Criterion A: the presence of species that are obajl

or European conservation concern. For vasculartplan
in the UK, these are species listed as critically
endangered, endangered, and vulnerable on the UK
Red Data List (Cheffings and Farrell 2007). Machair
sites in Scotland qualified Majas flexilisor Euphrasia
species were present for example.

Criterion B: very high species diversity within airks
level 2 habitat (see European Environment Agency
http://eunis.eea.europa.eu). For machair habiteset
include coastal dune & sand, coastal shingle, rock
shores, surface standing waters, littoral zonenlaind
water bodies, dry grasslands, alpine & sub alpine
grasslands, tundra, inland rocky outcrops.



Criterion C: the site is an example of a habitaglobal

or European plant conservation and botanical
importance, as listed in a Special Area of Cong@mma
(www.snh.gov.uk) for plants. These include fixed
dunes, alpine and sub alpine calcareous grasslands,
alpine and boreal heaths, mesotrophic waters and
Atlantic salt meadows for example. Forty two IPAs
have been identified in Scotland (see Fig. 1).sA dif
these sites is availablewatvw.plantlife.org.uk

One of the first IPAs to be mapped in Scotlanches t
West coast IPA, which stretches from Kinlochbetaie
the Mull of Kintyre, identified for its Atlantic
woodland  communities and  Atlantic  heath
communities. For each key plant community, core
areas are identified. Around these core areasgebuff
zones of up to 1 km are drawn. Key predictive
environmental variables are used to identify zooks
opportunity within these buffer zones. These asasr
that could be suitable to support the key plant
community if land management was appropriate. For
west coast Atlantic woodland for example, this rbay

an area of open habitat or an area of coniferous
plantation that could be managed differently topsurp

in time, key Atlantic bryophyte and lichen woodland
species. The approach is similar to Forest Habitat
networks, but is applied to every qualifying plant
community identified in the IPA selection procedure

Mapping of machair IPAs has not yet commenced. As
an example, on the island of Coll, it is likely thihe
Site of Special Scientific Interest (SSSI) would be
identified as a Core Area, with a 1 km buffer zone
around its boundary. Key predictive environmental
variables will be tested statistically to find tineost
appropriate predictive environmental variables to
enable identification of Zones of Opportunity. Taes
environmental variables may include the presence of
calcareous, wind blown sand, dune pasture, flagfrel
and / or wet & windy weather patterns.

IPAs are also assessed in terms of their condéimh
the threats they face. Aro forma IPA information
sheet is filled out by a site expert and this iaikable
online atwww.plantlife.org.uk Threats at the coastal
pasture and machair IPA sites include year round
grazing, the presence of more sheep than cattée, th
presence of rabbits, vehicular access, coastaloeros
off shore kelp bed degredation and rubbish dumping.
At this point, management advice is needed to atitig
these threats and ensure that management is doting
conserve the IPA qualifying features in the longrte

Managing IPAs for priority species: case study 1:
Spiranthes romanzoffiana

Irish lady’s tresses is a very rare orchid, cordiiethe

UK to the west coast of the Scottish mainland aad i
islands and to a small number of sites in Northern
Ireland. It also grows in Eire and in Canada, tf&AU
and the Aleutian Islands. It is distinguished by a
slender spike of white, scented flowers, from July
August or September. It grows in meadows, pastures
and heaths.
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Historically, its habitats were managed as extensiv
grazing. Desk research by Wilson (2009) shows that
key sites were subject to winter cattle grazingthwi
cattle removed to summer pastures from May. Pdrts o
in bye land were cultivated on rotation with poorer
areas left fallow. In winter, cattle returned tazg in
bye land, when poaching would have occurred
alongside possible seasonal inundation.

During the early — mid 1®century changes in land use
started to occur when kelp was collected and used t
fertilise fields. This was accompanied by an insgein

the rabbit population to supplement food sources fo
the local human population. Further increases @ th
amount of land used for cultivation came with the
introduction of lazy beds. There has been some
association made in the past between Irish lady’'s
tresses and old lazy beds. This does not appear
however to be an exclusive association and lazy bed
do not appear to be any more or less suitabledttzr
habitats within coastal pasture.

From the mid 19 century onwards, further changes to
land use came as the numbers of cattle declined in
favour of sheep, as the value of cattle declindteré

is a close association between cattle grazing aifdl w
plant diversity. Cattle are generally non selective
feeders and are less likely to target floweringnida
specifically. They can also break up swards philgica
which can benefit some species. A change fromecattl
to sheep therefore tends to be less advantagesaseto
plants. Sheep can have a tendency to target flofoers
consumption. These rare species often require non
selective grazing, which acts to limit the vigorous
growth of competitive species like rushes. Further
deterioration in the condition of habitats of rare
flowering plants occurred as land was abandonea as
result of emigration or as human populations became
increasingly confined to smaller, marginal crofts o
coasts. These negative changes in land management
and the concomitant impact on plant communities was
less apparent or later on islands where croftéasned

a mix of cattle, sheep and arable in township syste

During the early 20 century, as rural human
populations continued to decline, arable cultivatio
also declined and in bye was used increasingly to
produce winter fodder. Cattle numbers continuefatio

in favour of sheep. These changes continued to
contribute to habitat deterioration for Irish lagly’
tresses and associated species within the coastal
pasture habitat, as competitive grasses and ruséies

no longer kept in check by winter grazing or whigre
bye was converted to fodder production.

From the mid — late 2D century, winter fodder
production declined and in bye land was instead
increasingly used for summer sheep grazing and was
often subject to some improvement. More recently,
sheep numbers have declined with the drop in their
monetary value and pastures have been abandoned
once more. This is leading to even further declimes
populations of Irish lady’s tresses. Although Idivgd,



Irish lady’'s tresses populations at most sites in
Scotland appear to be in slow and continuing declin

Current land management at the best sites for Irish
lady’s tresses are built around complex but flexibl
grazing regimes, which can include erratic grazing
regimes for cattle and sheep. At one site in Sodfla
the timing of grazing does not seem to be as inapbrt
as the impact of some grazing at some point in the
year. The species is long lived so that it can isarv
grazing, although if flower spikes survive to flanand

set seed, its populations are strengthened.

At other sites in Scotland, a wide range of grazing
regimes, often with sheep and cattle are employed.
Some sites are used for intensive cattle rearint@y wi
semi improved swards. On more traditional crofts,
cattle graze in bye in winter with a grazing bresier

the summer. On other sites on partially drainedt pea
bog, light occasional grazing appears to maintain
conditions for Irish lady’s tresses. On the maidlan
sites are part of rough hill grazing. These sit®ly
flower however and as such their long term suceess
under doubt.

Increasing capacity for reproduction of Irish lady’s
tresses orchid populations

Until recently very little was known about the
reproductive capacity of Irish lady’s tresses ia K.

The species has probably been lost from its siaife

in England and has not been seen there for several
years. In Scotland, populations on the Outer Helsrid
have been tracked for over 12 years by Dr J Robarts
and on the Inner Hebrides by Dr R Gulliver (2004),
which has shown that plants can persist vegetgtivel
underground for long periods of time. However, ¢her
had been no evidence that the plants were repnogluci
sexually until Andrew Scobie (2007) found appanentl
viable seed from a Scottish population. In addition
research by Gulliver (unpub), usi®piranthes cernua

as an analogue species has demonstrated vegetative
reproduction. Gulliver et al (2007) have shown that
vegetative reproduction i. cernuaoccurs through the
production of rosettes, the production of new pédst

at root tips and the production of new plantlets at
rosette centres. Further research is required to
determine which, if any, of these processes oat@. i
romanzoffiandn the field.

Scobie (2007) notes the existence of seed in Irish
lady’s tresses and has recorded low but consistent
levels of seed production on Colonsay since 2003.
Seed production is, however, far more limited tian
other orchids. In larger flowering populations, urat
pollination levels are high but result in very Idevels

of capsule production. Within these capsules, the
guantity of viable seed is also low and conseqyentl
the annual seed output from these populations heill
very limited. Forrest et al (2004) found very low
genetic diversity in populations on Colonsay and in
Ireland but higher diversity in populations fromICo
and the Outer Hebrides, Experimental cross poibnat
studies within and between populations in Scotland
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suggest that seed production may be constrained by
self-incompatibility and / or inbreeding depression
(Scobie pers. comm.), which was also noted in North
American S. romanzoffiana by Catling (1982).

With consistent, although low levels of seed
production, it is essential to maintain flowering
populations through the provision of summer grazing
breaks to maximise the opportunity for pollinatimd
seed production, however limited that may be. These
small populations remain however extremely
vulnerable to stochastic events. For example, & th
summer of 2007, flowering population sizes were
considerably reduced by rabbit grazing, resulting i
significantly lower pollination levels and no seed
production that year.

Ongoing management trials, supported by evidence
from research, have enabled Plantlife to deviseesom
guidelines for management designed to maximise the
size of flowering populations of Irish lady’s tress
Gulliver et al (2004, 2007) provides details of
exclosures used to manage grazing by cattle arepshe
to increase lIrish lady’'s tresses populations. These
experiments have shown that a return to a more
traditional management regime for machair that
removes grazing by sheep and / or cattle in May or
June, and reinstates grazing in September, max$mise
the potential for populations to flower, set seeudl a
expand. Full effectiveness of this regime howe\an c
only be attained where rabbit populations are
controlled. Sites must also be managed to avoid
artificial improvement through the application of
artificial fertilisers or drainage for example. Senal
inundation should be retained, as this also hetps t
reduce competition from other plant species. lIrish
lady’s tresses populations show some resistance to
grazing over time (Gulliver et al 2005), althougir f
long term population growth, contiguous summer
flowering within large populations is required.

Monitoring of Irish lady’s tresses populations leen
crucial in assessing population change over time. T
this end, volunteer Flora Guardians are recruited t
count flower spikes every year to track the posdruf
populations to expand. Plantlife is looking for mor
Flora Guardians to complete this type of work o@ th
Inner and Outer Hebrides. Please contact Plantlife
Scotland if you can help.

Managing IPAs for priority species: case study 2
Lesser butterfly orchid

Lesser butterfly orchidPlatanthera bifolia produces
white / greenish white flowers from May to July.ist
distinguished from greater butterfly orctidatanthera
chloranthaby the shape of the flower, the angle of its
pollinia and by its height.

Lesser butterfly orchid is pollinated by night fig
moths and achieves a generally high rate of seed se
Vegetative propagation, if it occurs at all is veaye. It
grows throughout Europe to the Himalayas and in
North Africa. In the UK, it grows on heathland,



grassland, scrub margins and open woodland; it has
suffered a 33% decline between 1964 and 2002 across
the UK (Preston et al 2002). This decline is whg t
species is now listed as a priority species on the
Scaottish Biodiversity List and in SNH’s Species iAot
Framework. Its key threat is the continuing losstef
habitat.

Land management at lesser butterfly orchid sites

In 2008, Plantlife Scotland and the Farming Wikllif
Advisory Group (FWAG) and Scottish Natural
Heritage conducted a field assessment of management
at 22 sites for lesser butterfly orchid across Boot
Interviews with land managers illustrated that in
general, higher numbers of cattle had been kesiten

in the past and sometimes also higher numbers of
sheep. Overwintering cattle seemed to support large
populations and light summer grazing seemed to
benefit lesser butterfly orchid populations by reidg
competitive grasses. In contrast, silage makinghen
past had limited orchid numbers. One site on Skge w
regularly burnt, which was believed to help maimtai
orchid numbers, presumably by reducing competition
from other species.

At sites where lesser butterfly orchid numbers
remained high, all sites had been lightly grazed by
cattle at some time during the year. Where cattle
grazing had been more intense in autumn / winter,
orchid population numbers appeared to increase.

Management recommendations for flowering plants
in coastal pastures

1. Grazing patterns and timings for cattle; sheep;
deer:

Optimal grazing regimes to maximise orchid numbers
focus on maintaining grazing by cattle and / oreghi;
winter with short exclusions during flowering peat®©

in the summer. Grazing breaks are ideally as short
the flowering season only, roughly three months for
these species, resulting in fairly short swards.
Currently, sites with large populations are all aged

as part of a farm grazing regime that removes rank
vegetation in autumn and winter. During flowering
periods in June, July and August, many good sié&® h
moderate levels of grazing. Other nearby specieg ma
be more palatable, which means that orchids are not
necessarily targeted by grazers.

2. Choice of livestock

Both sheep and cattle are grazed on good orcled: sit
as long as animals are used to remove large giesntit
of coarse grasses, then any grazing animals coald b
used. Heavy grazing pressure must however be
released in summer to allow flowering. Some good
mainland sites are winter grazed by deer, whichéas
similar effect.

3. Rabbit control

Grazing control during flowering periods must iradu
rabbit control in order to be effective. The potainfor

seed production in Irish lady’s tresses is beingesaly
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curtailed by rabbits removing flowering spikes aad
having a significant impact on seed production.

4. Conservation management agreements
Of five sites visited with conservation management
agreements in place that specified grazing levels a
exclusion periods, only one site was being managed
successfully for lesser butterfly orchid. This sgs
was linked to three factors:
Grazing exclusion period was short enough to
cover flowering of this species only
Grazing levels were high enough to maintain a
short sward
Management regime was specifically targeted
at this species
Problems occur where conservation agreements are
targeted at other species that require lower lewéls
grazing. This is resulting in problems when summer
growth is not removed and then becomes unpalatable
in autumn. Equally, the desire to meet cross
compliance measures (the requirement to meeticerta
environmental standards under agri environment
schemes) means that winter cattle grazing is oésti
to limit poaching of the soil. This means that sbié
habitat conditions for these orchid species are not
maintained. Winter sheep grazing tends to trample
vegetation but not remove it.

These observations suggest that summer stock levels
should be maintained to manage competitive gramses
sites should be stocked heavily in late summerriefo
grasses become unpalatable. Grazing exclusionsdshou
be kept short and restricted to small sites to mana
and concentrate grazing on key sites.

A one size fits all approach to species rich geassl
management clearly does not suit lesser butterfly
orchids or Irish lady’s tresses orchids. This cauae
conflict at some sites between corncrakeeX crey
management an8piranthesmanagement for example.
Several of the sites on Coll and the area arourth Lo
Fada on Colonsay are under corncrake management,
which requires an extended grazing break during
summer months resulting in a much taller swardsThi
is less than ideal for Irish lady’s tresses, anplytation
numbers are falling under this regime.

5. Land management supported by SRDP

There has been a tendency for SRDP prescriptions to
over compartmentalise for environmental management,
leading to rigid management regimes that cannot
manage a mosaic of habitats and deliver a rangaref
species habitat needs. Well managed sites beneit f
being part of more extensive grazing regimes, which
are more flexible for owners, tenants and neighbour
and enable them to move animals from site to site,
ensuring that site specific management is apprtgpria
Increasing flexibility of schemes in terms of gragi
will make them more economically viable and
attractive for farmers to adopt and effectivelyimi
more environmental benefits.



6. Winter poaching

Winter poaching may be useful in preparing the gcbu
for good spring growing conditions. Observations at
sites indicate that both plants can withstand yedrs
very heavy grazing and plants will come back once
grazing is reduced to moderate levels. Winter pimach
could therefore be used as a management tool to
maintain  existing populations and encourage
expansion.

7. Supplementary feeding to maintain appropriate
grazing levels on designated sites

Many sites are relatively poor pastures and farrders
not leave animals out long enough because of lbss o
condition. Restrictions on supplementary feeding ar
standard clauses in many prescriptions at designate
sites to avoid nutrient increase and introductidn o
foreign seeds from hay / silage. However, where the
lack of winter grazing is limited specifically byis
factor, relaxing rules on supplementary feeding lelou
enable farmers to graze for longer which would fiene
habitats. Supplementary feeding could be through
‘concentrates only’ systems for example. The use of
native breed cattle should also be encouragedrae so
breeds struggle to maintain body condition on these
pastures.

8. Haymaking and cropping times

Only one site visited was being managed succegsfull
for lesser butterfly orchid through hay making. The
quality of the hay was poor and does not produce a
viable crop. Several sites could have been used to
produce hay / silage and if this had been donelaitie

of grazing during the hay making period could allow
vegetation to become too rank for this species.
Haymaking is not therefore recommended as a
management tool. There is not enough information on
the impact of cultivation on these species, alttoiig
would be prudent to presume against cultivation.

9. Protecting sites from new woodland plantings

One site visited has lost orchid populations to
woodland regeneration schemes. The presence ef less
butterfly orchid and Irish lady's tresses (where
appropriate) should be a material consideration in
planning woodland regeneration schemes.

10. Monitoring

There is an urgent need to continue monitoring how
plants react to changing management practices.
Plantlife currently has three volunteer Flora giemd

for Irish lady's tresses and 12 for lesser butyerfl
orchid. Monitoring needs to include sward height
measurements in early June and early September and
the number of flower spikes produced. Plantlife is
always looking for more volunteer Flora Guardians s
please get in touch if you can help.

Required changes to land management scheme
prescriptions
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If the conservation of rare species is to be effect
through SRDP prescriptions, flexibility needs to be
increased. Managing for single species does not
automatically result in increased levels of biodity

and managing for bird species, for example, dods no
necessarily benefit rare and threatened plantsteTise
instead a need for flexible schemes that can bpteda

to each site, so that land managers can managéesmal
parcels of land and move livestock between them as
required. This provides land mangers with increased
flexibility when managing for conservation whilethe
same time maintaining herd condition. The
introduction of supplementary feeding, through
concentrates for example, would also enable land
managers to use animals more effectively to maintai
the mosaic of habitats that these species requide a
that in the long term provides an ecosystem apjproac
to land use, enabling production and conservatmn t
work side by side. There is an urgent need to devis
modern land management prescriptions that are
sufficiently flexible to build on the best practicef the
past and ensure that crofters and small land masnage
can afford to continue to manage their land in
environmentally and economically sustainable ways.
Much is still to be learned from traditional land
management, when these species did in fact thewe a
by-product of dynamic and diverse rural land
management.

To find out about becoming a Flora Guardian foerar

plants and threatened habitats in Scotland, please

contact Plantlife Scotland at the address abowgodo

our web site www.plantlife.org.uk/scotland/get
involved.




,& Important Plant Areas with machair features
@ mportant Plant Areas (other)

IPA name

1 Shetland

2 Mainland Orkney

3 Oldshoremore to Melvich

4 Harris and Lewis

5 Caithness and Sutherland Peatlands
6 Uists

7 Dornoch Firth and Morrich More
8 Ben Wyvis

9 Rosemarkie to Shandwick Coast
10 Culbin Sands and bar

11 SW Skye

12 West Coast of Scotland

13 Strathglass Complex
14 Moniack Gorge

15 Rum

16 Eigg

17 Cairngorms

18 Ben Nevis

19 Ben Alder and Aonach Beag
20 Black Woods of Rannoch

21 Milton Wood

22 Den of Airlie

23 Coll and Tiree

24 Ardmeanach

25 Mull Oakwoods

26 Isle of Lismore

27 Breadalbanes Mountains
28 Dunkeld - Blairgowrie Lochs
29 Colonsay

30 Loch Lomond Woods

31 Crieff Woods

32 Beinn Bheigeir

33 Arran

34 Isle of Cumbrae

35 Bankhead Moss, Beith

36 Roslin Glen

37 Berwick-upon-Tweed Coast
38 River Tweed

39 Clearburn Loch

40 SE Scotland Basalt Outcrops
41 Whitlaw:and Branxholme

42 Merrick Kells

43 Carsegowan Moss

4
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Fig. 1: Map of the location of Important Plant Areas irofkand.
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