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Juniperus communis L.
Cupressaceae
England

Common Juniper, Dwarf Juniper,
Bastard’s Bane/Killer, Savin (Horse
Savin), Melmot berries, Geneva (gin)

Wales

Meryw (Merywen), Dwarf Yew

Scotland Aiteann (Aittin, Aiten, Aitnach), Gaelic
Samd, Iubhair (Iubhar-beinne)

Iubhar Creige, Yew of the Rocks

© L.K. Ward

Ireland

Status: British populations belong to the species Juniperus communis var. communis

(including former sub-species hemispherica) and var. saxatilis (including former subspecies nana).

England

Identified as a species of conservation concern for England under Section 41
of the Natural Environment and Rural Communities Act 2006

Scotland

Identified as a species of principal importance on the Scottish
Biodiversity List 2005

Wales

Identified as a species of conservation concern for Wales under Section 42 of the
Natural Environment and Rural Communities Act 2006

Northern Ireland

Identified as a priority species requiring conservation action in the Northern
Ireland Biodiversity Strategy 2002

GB Red List (IUCN)

Juniperus communis is considered to be of ‘Least concern’ but ‘one to watch
in the future’
Juniperus var. communis (hemispherica – formerly J. communis ssp.
hemispherica) is considered to be ‘Nationally rare’ and occurs in two 10 km
squares in the UK (15 or fewer hectads)

UK Biodiversity
Action Plan (BAP)

Juniperus communis is a priority species on the UK BAP
Juniperus var. communis (hemispherica formerly J. communis ssp. hemispherica)
has a separate BAP (see section 10.3)

‘Worthy Species’
(Axiophyte)

Botanical Society of the British Isles
http://www.bsbi.org.uk/axiophytes.html
Occurs in 4214 10 km squares in the UK (2015) (http://www.brc.ac.uk)
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Summary

associated with superstitions, such as the death of
anyone felling a bush within a year, and in visions
and dreams are meant to symbolise unluckiness,
but picking berries in the winter is meant to
symbolise prosperity and just dreaming of berries
symbolises being given great honors.

 Juniper is one of three native conifer species in
Britain and Ireland and can form tree-like erect
bushes or procumbent shrubs. It is dioecious with
separate male bushes producing pollen cones and
female bushes producing seed cones also known as
berries, galbuli or strobili.

 Extracts of juniper foliage, bark, wood and berries
and juniper oil have been recorded for treatments
of many different ailments. Modern medicine still
uses elements found in juniper to treat diabetes,
high blood pressure and bronchitis, and medicinal
research is still continuing.

 The classification of juniper is under review at
the time of writing this document. In Britain and
Ireland, it is expected that there will probably be
two accepted varieties of juniper that correspond
with our three sub-species:

 Juniper is likely to have been used as flavouring
in drinks since very early times, with distillation
spreading from Arabia. From the Middle Ages
onwards, the distillation process was progressively
refined and alcoholic drinks with juniper, commonly
known as gin although there are other types, are
now a multi-million pound business. Gin cocktails
first became very fashionable in the 1920s, and
there are hundreds of different commercially made
brands of gin. Sales of gin overtook those of whisky
in 2015 for the first time in the UK.

Juniperus communis L. var. communis
= J. communis ssp. communis
= J. communis ssp. hemispherica
(Jacq. & C. Presl) Parl.
Juniperus communis L. var. saxatilis Pall.
= J. communis ssp. nana (Willd.) Syme
= J. communis ssp. nana (Willd.) Baumg.
= J. communis ssp. alpina (Jacq. & C.Presl) Parl.
 Var. communis (ssp. communis) is the typical
juniper found across lowland Britain and may form
erect or procumbent bushes. Var. communis (ssp.
hemispherica) is generally procumbent and much
rarer, only being recognised from the Lizard in
Cornwall and is the subject of a Biodiversity Action
Plan. Var. saxatilis (ssp. nana) is the mountain or
dwarf juniper growing at higher latitudes, and in
England and Wales at higher altitudes but can be
found at sea level in Scotland. There are a huge
variety of growth forms within each variety
and sub-species.

 Juniper berries are used as flavouring in cookery,
particularly with savoury meat dishes of wild
game. It may also be used to preserve food through
smoking. Sweet foods, like yogurt, chocolate and
jams, may also be flavoured with juniper.
 Juniper wood is hard, has a fine grain, and is
resistant to fungal infection with anti-microbial and
anti-fungal properties. It is often sought for making
into small objects, such as bowls, although larger
trees from other species of juniper have been used
to make chests. It has also been used for fencing,
posts and hayricks.

 At the local scale there is little genetic
differentiation between individual bushes, and
there is restricted gene flow in Britain and Ireland.
There is a danger of further restriction to gene
flow and genetic drift in the future as juniper
populations become smaller and more isolated.

 It is also cultivated for its herbal qualities and
aromatic berries as well as for horticultural
purposes as the shrub has so many forms and
colours and can withstand clipping.
 Juniperus communis is the most widespread of all
the conifers in the world, occurring in both eastern
and western hemispheres. In Britain and Ireland,
the most extensive populations are in Scotland with
some large populations in Cumbria. Var. communis
(ssp. communis) is mostly restricted to chalk soils
in southern England, but does occur on more acidic
and basic soils on maritime heaths, moorland,
rocky hillsides, and open birch, pine and oaks

 There are many common names for juniper across
the world. In the UK there are 44 occurrences
of place names on Ordnance Survey maps that
include juniper.
 Juniper is a ‘protective’ plant in folklore, warding
off evil spirits and there is an association between
juniper and sacred sites. Juniper bushes are also
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woods in northern England, Scotland and Ireland.
Var. communis (ssp. hemisperica) is restricted to
two hectads dominated by maritime heath on the
Lizard peninsula in Cornwall. Var. saxatilis has a
northerly and smaller distribution occurring in
coastal and mountain dwarf shrub communities.

pulses of regeneration. However, more work on the
metapopulation dynamics of juniper are required.
 There are 113 records of fungi and slime moulds
that occur on juniper, and some are potentially
disastrous, such as the fungus Phytophthora
austrocedrae which usually kills the host plant.
This fungus is now known in many parts of the
UK, but particularly in Teesdale, where access to
some sites is restricted and other parts of Cumbria
and Scotland where the remote location and open
access of the sites makes restricting access more
difficult to achieve. Infected junipers may be
removed to reduce the spread of this fungus to
nearby individuals and populations.

 The most sensitive habitat to climate change in
modelling is montane heaths, and the habitat
suitable for var. saxatilis may recede. Juniper
understory in pine and beech woodland is also
thought to potentially be reduced by climate
change, and predicted longer periods of drought on
the free-draining calcareous southern England soils
may lead to juniper struggling to regenerate. The
modelling of climate change scenarios is worse in
Ireland, with the predicted extinction of juniper by
2080 based on the least worse scenarios, and sea
level rise could affect coastal juniper.

 There are over 50 insects and mites that have been
recorded on juniper, with at least 42 specific to
juniper. Over approximately the last 50 years, nine
new juniper feeding insects known elsewhere in
Europe have been found in Britain. Some juniper
feeding insects and mites are of Mediterranean
origin and are found on the southern England
juniper populations, whilst others are considered
to come from the arctic-alpine region and are
found feeding on juniper in northern England
and Scotland. Some species are very rare, and the
conservation of juniper should also focus on its
preservation as a food plant. However, some insects
and mites feed on the seed cones and even the
seeds affecting the reproductive ability of juniper.
The Eriophyid gall mite Trisetacus quadrisetus is
particularly damaging in southern England.

 In general, it appears that the distribution of
juniper has declined over time, with fewer hectad
(10 x 10 km squares) records in the current
recording period 2000-2016 compared with
previous recording periods. Northern Ireland
has suffered the greatest loss of juniper by 58%,
followed by Ireland with an estimated 52% loss,
Wales and England with 44% loss and Scotland
with 27% loss of range.
 Juniper reproduces mainly by sexual means and is
wind pollinated. Female bushes are often smaller
than males, which is thought due to the additional
resources required to produce berries, and at
higher altitudes fewer females have been found
in fruit. Seed cones (berries) usually ripen over
two years in the comparatively warmer southern
England, while in Cumbria they may take three
or occasionally four years to ripen. On average
each seed cone has three seeds, but berries that
appear healthy and intact on the outside may
not contain healthy seeds. A study found that
in some samples less than 2% of seeds were
intact in sectioned berries in southern England.

 Juniperus communis prefers habitats with high
light levels, infertile, free-draining or average
dampness soils and alkaline-slightly acid soils.
Although it is absent from saline communities,
it can be found on dune systems in northeast
Scotland. There is a complex relationship between
juniper, grazing animals, land-use by man and
ecological succession. A balance of management
is required for juniper to germinate, grow from
seedling into young bushes, then mature,
reproduce successfully and eventually die.

 Seeds have a dormancy period of at least two years
before germination, and seedlings are most often
found on bare ground with low-nutrient soils where
there is less competition from other vegetation
and little or grazing, as for example eroding rocky
slopes. Seedling mortality is high. Regeneration
may be intermittent and relate to periods of
sheep or rabbit grazing which creates open ground
followed by breaks in management. This causes

 National Vegetation Communities (NVC) are
important in the conservation of juniper. It is a
major component of three NVC communities and a
constituent of a further 15.
 Regeneration is critical for the survival of juniper
populations. The populations in northern Britain
are relatively robust, but those in southern Britain
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have individuals of around 60 years of age and
regeneration is more immediately important for
the survival of these populations where individuals
will live for 90-130 years.

 Successional change through to a more
scrub woodland habitat can cause shading of
junipers and their eventual decline. Early scrub
management is recommended, but if late scrub
control is undertaken, it should be done with care
and at a slower pace to reduce light shock, windthrow and snow damage to spindly juniper bushes.
Scrub re-growth should be controlled to prolong
the life of the junipers as this may be relatively
fast growing on more fertile soils causing heavy
shading with 30-40 years.

 Historical management favoured juniper with
periods of overgrazing with livestock, intermittent
browsing of shrubs, ploughing, burning, peat
cutting, removal of wood for fires and temporary
abandonment. These created the periodic
conditions that juniper required for regeneration in
southern Britain. With the Acts of Enclosure from
the 1750s onwards, and particularly the 1850s,
communal management of land came to an end
and agricultural ‘improvement’ occurred. Many of
the junipers on commons suffered and have been
in decline since this time.

 Small older juniper populations are unlikely to
regenerate naturally, and may need supplementing
with locally derived seed or through taking
cuttings. Seed is preferred due to the greater
genetic diversity and vigour of the plants leading
to more robust populations. Cuttings can be just as
successful as seeds, but are genetically identical
to the parent plant, and may suffer from earlier
senescence.

 Stocking rates and grazing periods are the main
determinants of juniper populations in northern
Britain. Over-winter grazing by sheep has been
identified as one of the most important factors
restricting regeneration of juniper populations. A
recent study of 256 juniper populations (both var.
communis and var. saxatilis) found that 40% had
a stable age structure and 58% were in decline.
Within the declining populations, sheep grazing
was affecting 58%, red deer browsing was affecting
11% and shading 13%.

 Juniper is present in Britain and Ireland in five
Annex 1 habitats under the EEC Habitats Directive
(1992) and present in a further two Annex 1
habitats in Europe. Many of these habitats are
under threat.
 Juniper is listed as a species of conservation
Concern under Section 41 (England) and Section
42 (Wales) of the NERC Act 2006, is a Northern
Ireland Priority Species (2010) and on the Scottish
Biodiversity List (2005). The majority of juniper
bushes are in protected sites. There are many local
biodiversity and species action plans that mention
juniper, and a great number of volunteers that
help voluntary bodies and societies, local councils,
businesses and statutory bodies to undertake
practical in situ conservation work for juniper.
Seed is collected and stored in Kew’s Millennium
seed bank as an ex situ conservation measure, and
also in a seed bank in the Netherlands as part of
protecting the European genetic resource for var.
communis and var. saxatilis.

 Juniper has been found to naturally regenerate
well in rabbit fenced plots or under specially
constructed mesh seed shelters. However, if
fences fail this may lead to grazing of seedlings
and their eventual demise, while the growth of
the surrounding vegetation around shelters may
reduce germination and kill young seedings by
shading. Thus, maintenance of these structures is
required. The exclosures can also affect the growth
form of a bush, and so there are recommendations
for their removal after bushes are five years old.
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1. Morphology, Identification, Taxonomy and Genetics
1.1. Morphology and identification
1.1.1. Cupressaceae and Juniperus species
Common juniper Juniperus communis L. belongs to the Cupressaceae (Cypress family). These are
resinous evergreen trees or shrubs having vegetative buds without proper bud-scales and leaves
that may be opposite or whorled and needle-like or scaled. Cupressaceae may be monoecious
(sexes on the same individual) or dioecious (sexes on different individuals). The female cones
may be dry and woody (e.g. Cupressus) or succulent (e.g. Juniperus, Thuja) and have cone scales
arranged in opposite pairs or in threes with one to many ovules. Seeds may be winged or not and
at maturity can be detached from woody cones or remain attached to succulent cones. Many
species have juvenile and mature foliage. Juvenile foliage is needle-like and patent (projecting
± 90o) usually in whorls of three, while the mature foliage is scale-like with opposite leaves
appressed to the stems. Juniperus communis only has juvenile foliage.
The genus Juniperus is large and variable ranging from trees to small prostrate shrubs. All the
species, except one, are confined to the northern hemisphere. They are distinguished by having
berry like, often succulent seed cones that are mainly bird dispersed. The cone scales are almost
entirely fused, not splitting open, and leaves on branchlets are not helically arranged. The
numbers of species in the genus Juniperus are uncertain as there are, and have been, evolutionary
selection pressures and isolation of populations geographically, which have particularly affected
juniper on islands and mountain ranges. These difficulties in delineating species and varieties
have led to differences in taxonomic opinions so that according to Farjon (2005) there are 52
species, while Adams (2011) lists 67 species.

1.1.2. Common Juniper (Juniperus
communis L.)

© Wikipedia Commons

Common juniper Juniperus communis (figure 1) is
one of only three native conifers (Gymnosperms) in
Britain and Ireland (the others being Scots pine Pinus
sylvestris and yew Taxus baccata). It varies between
being tree-like, erect and narrow reaching heights
to 11 m (17 m rarely), through shrubby forms to
completely procumbent. The leaves are of the juvenile
type and are needle-like in alternating whorls of three.
The leaves have no midrib above, but there is a single
white stomatal band that is wider than the green
margins of the leaves (Farjon 2005). J. communis is
dioecious with male and female bushes. The globose
seed cones (referred to commonly as berries or female
cones, galbuli or strobili) are green when immature
turning purple later. They are usually < 15 mm diam.
without visible scales, although at the top of the
cone the fused usually tripartite structure of scales is
visible. Internally there are usually three free seeds in
each cone. The pollen cones (male cones) are solitary
and produce copious pollen (see section 5.1) (figure 2).
Figure 1. Botanical drawing of Juniperus communis showing a branch with leaves and immature green
female seed cones and mature purple cones (berries). Female seed cone development is on the left and male
pollen cone development on the right (1885 Otto Wilhelm Thomé Flora von Deutschland, Österreich und der
Schweiz 1885. Germany).
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Figure 2. Close-up view
of the needle-like leaves
of Juniperus communis
showing the white stomatal
band on the upper surface.

1.2. Taxonomy of juniper
Juniperus communis is a very variable species with differences in morphology
and habitat over an extensive circum-polar geographical range, with five varieties
recognized by Farjon (2005) and seven by Adams (2011). These varieties and
different forms are often geographically restricted, but where they do meet they
may merge morphologically. The growth form can be influenced by habitat and
particularly by climate, and it can be difficult to distinguish between ecotypes and
true taxa. Cuttings taken for propagation may not always maintain the original
growth form of the parent bush. In addition to these issues, results from studies
using the traditional morphological taxonomic characteristics have not always
concurred with the results of research using DNA fingerprinting (Adams et al. 2003;
Adams & Pandey 2003; Adams 2011). Filipowicz et al. (2006) also found that the
sub-species communis and saxatilis (= nana) were indistinguishable genetically,
but did show that there were chemical races related to geographic location.
The traditional separation into three sub-species in
the British Flora (Stace 2010) is under review (Thomas
et al. 2007). Recent studies of type specimens and
DNA fingerprinting of European junipers (not all from
the UK) have shown that there are two varieties of
J. communis which correspond to our usual three
UK sub-species (Adams 2011; Farjon 2005; Farjon &
Filer 2013; Hantemirova et al. 2012) and see also the
supporting data and details of changes in the ‘Conifers
of the World Database’ (University of Oxford 2016).

On a balance of probabilities, it is expected that a
revised taxonomy of Juniperus communis of only two
varieties will have to be accepted for the British Flora
as follows:
(1) Juniperus communis L. var. communis
= J. communis ssp. communis
= J. communis ssp. hemispherica (Jacq. & C. Presl) Parl.
(2) Juniperus communis L. var. saxatilis Pall.
= J. communis ssp. nana (Willd.) Syme
= J. communis ssp. nana (Willd.) Baumg.
= J. communis ssp. alpina (Jacq. & C.Presl) Parl.
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1.2.1. Juniperus communis var. communis

b

© L.K. Ward

a

Figure 3. Different forms of Juniperus communis var.
communis: a) Bush-like in chalk grassland at Levin
Down, Sussex 1983; b) Tall, tree-like at Tynron Juniper
Wood, Dumfriesshire 1969; and c) Prostrate on limestone
pavement at Hutton Roof Crag, Cumbria 1970.

c

Juniperus communis var. communis (ssp. hemispherica) is usually a
low compact or prostrate shrub (figure 3c and 4): leaves mostly 8-20
x 1.3-2 mm, patent, linear-oblong, gradually tapered to sharp point
so that branchlets are prickly to touch (Stace 1997). This form of
var. communis is recognised in UK Floras as a sub-species. Research
using DNA fingerprinting by Adams & Pandey (2003) found that
‘typical’ specimens from the type population of var. communis
in Sweden were most similar to ssp. hemispherica from Sicily.
Extensive comparison of variation in herbarium specimens of
var. communis throughout the range also supported this conclusion
(Farjon 2005). UK specimens have been little studied genetically.
The few isolated junipers of the Lizard in Cornwall are of unusual
local types and are geographically restricted and currently
recognised as a UK Biodiversity Action Plan (BAP) taxon (see section
9.3). Therefore, studies of their ecology and management for
conservation in the future are important.
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Juniperus communis var. communis (ssp. communis) is the typical variety of
common juniper and is very variable in habit ranging from a low spreading shrub to an
erect tree up to some 12 m or more (figure 3a and 3b). It is often conical-pyramidal but
can also be spreading, rounded, dense or open, bushy or a tree with short trunk 2-2.5 m
tall and pyramidal, but rarely has a flat-topped crown. The leaves spread at the nodes (2-)
5-10 (-18) mm apart and at wide or right angles to the shoot (4-) 7-20 (-25) mm x 0.71.5 mm. Leaf length can vary between individual plants as well as on single plants, but
is usually more than twice as long as the mature cones. Seed cones may be globose or
broadly ovoid (4-) 5-7 (-8) in shape, purple-black with blue bloom when ripe, and usually
with three seeds (Farjon 2005).

Figure 4. Prostrate form of J. communis
var. communis (ssp. hemispherica) on the
Lizard Peninsula, Cornwall 1984.
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Juniperus communis var. saxatilis
(ssp. nana) is the mountain or dwarf
juniper that occurs at higher altitudes
on mountains in England, Wales and
Scotland, northern Scotland and in
Western Ireland where it grows down
to sea level. This is a decumbent
or spreading shrub with spreading
branches. Leaves at nodes 2-4 mm
apart, spreading or ascending, often
almost imbricate, straight or curved
4-12 x 1-2 mm, flattened-concave,
keeled abaxially, apex acuminatepungent, stomatal band wider than
free margins. Seed cones ovoid-globose
(4) 5-8 (-10) seeds 1-3
per cone (Farjon 2005) (figure 5).

© M. Douglas

1.2.2. Juniperus communis
var. saxatilis

Figure 5. Juniperus communis var. saxatilis (ssp. nana) mountain juniper
among rocks, Cumbria 2013.

1.2.3. Variability and identification within the British Isles
Difficulties in the identification of vars. communis and saxatilis can be
experienced in some western and northern areas and at higher altitudes on
mountains, as there can be mixed populations and possible intermediates.
Mixed populations and intermediates of the two
varieties have also been recorded in Snowdonia (Dines
2006), at Rigg Screes in Cumbria (pers. obs. L.K. Ward)
and in Scotland where there seem to be transitional
forms at the tree line on the Cairngorms (Creag
Fhiaclach at c640 m) where at a lower altitude juniper
occurs in a woodland with stunted Scots pine and at a
slightly higher altitude forms a juniper scrub.

© L.K. Ward and J.A. Grant

Generally, var. communis is upright/spreading and
usually lowland and calcicolous, while var. saxatilis
is prostrate and upland. In Ireland (Cooper et al.
2012) took a sample of shrubs and used standard
morphometric measurements to separate communis
(ssp. communis) from saxatilis (ssp. nana) for a
comprehensive survey. These were the length of
the leaves and the leaf-to-stem angle defined as
8-20 mm long and 90o angle in communis and
4-10 mm long and 45o in saxatilis. Of 102 sites, 51
(50%) were dominated by communis, 44 sites (43%)
dominated by saxatilis and seven sites (7%) had
mixed populations. Their maps showed that saxatilis
was generally characteristic of the Atlantic fringe.

Figure 6. Variation in juniper grown from cuttings taken from
various UK sites and planted at Cambridge Botanic Garden 1980.
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The variability of juniper in the UK
was illustrated by bushes grown from
cuttings taken from populations
throughout the UK in an exhibit at
the Cambridge University Botanic
Garden (University of Cambridge
2016) in the 1980s (figure 6). These
cuttings included var. communis
(ssp. communis) from the lowlands,
ranging from tall and upright forms to
flattened multi-stemmed shrub forms
to the entirely prostrate forms taken
from upland and coastal locations. The
variability of var. hemispherica from
the Lizard Peninsula is shown by the
specimens in the front two rows. The
flattest prostrate forms behind are
var. saxatilis from higher altitudes on
mountains and those from sea level in
the far north and west of Scotland.
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1.3. Genetic aspects of taxonomy and distribution
1.3.1. World
The distribution of juniper is closely related to the past extent of the ice sheets
covering the northern Hemisphere during the ice ages in the Pleistocene period
(c12,000-15,000 BP.), coupled with the probability that juniper has been dispersed
from past refugia by birds on migration routes (Adams et al. 2003). They used
genetic fingerprinting of RAPD bands. This technique amplifies random DNA
segments from different juniper populations and produces patterns which are then
further analysed by using statistical clustering of similarities (minimum spanning
networks). This showed populations from North America in one cluster (mainly
ssp. depressa which is not found in Britain or Ireland) and those from the eastern
hemisphere (including Greenland and Iceland) in another cluster which included
vars. communis and saxatilis. It was concluded that populations in Greenland and
Iceland have more affinities with populations in Europe than North America.

1.3.2. Europe and UK
There have been complex migrations of juniper in Europe since the last ice age
and these have been studied by pollen analysis (Thomas et al. 2007) and DNA
fingerprinting of genotypes in current populations. The results suggest how juniper
spread virtually over the whole of its current distributional range (Adams & Pandey
2003; Adams et al. 2003; Adams 2004) including Britain and Ireland (Van der
Merwe et al. 2000). There were thought to have been refugia from the ice sheets
in more southern areas of Europe where junipers survived the ice ages and spread
north, but Michalczyk et al. (2010) suggested that juniper was actually able to
survive severe conditions in parts of central Europe. Fossils have been found above
the 50th latitude dating back to 15,000–11,000 BP, but none from the Last Glacial
Maximum. DNA markers were therefore used to check whether the gene pool has
been imprinted in a different way to that of classic Holocene ‘recolonizers’ and
indeed it was found that there was no correlation between genetic and geographic
distance, suggesting that J. communis did survive in a few more northerly areas.
In a study of fragmentation of juniper habitats in
north-western Europe Van den Broeck et al. 2011)
used amplified fragment length polymorphism
(AFLP) markers to quantify successful seed dispersal
and show whether seed viability and population size
were correlated with genetic diversity. Unexpectedly
they found that seed-mediated dispersal rates were
quite high (3-14 %) probably due to successful bird
dispersal. Therefore, at a local scale there was little
genetic differentiation between populations. Most
nearby populations were related and there was no
correlation with population size or seed viability. At
the more regional scale in northwest Europe there was
a low to moderate population differentiation. However,
in Ireland, Cooper et al. (2012) found that there was
geographically located genetic clustering (particularly
in the Mournes area) meaning that provenance
should be taken into account with conservation
management for augmenting populations.

Within juniper populations high genetic variation
was recorded by Marsden (1997), Borders Forest Trust
(1997), Oostermeijer et al. (2004) and Michalczyk
et al. (2010), but van der Merwe et al. (2000) in
the UK and Provan et al. (2008) in Ireland thought
that gene flow was more restricted. According to
Van den Broek et al. (2011) these last two papers
used technical and statistical measures which
emphasised historical factors rather than recent
fragmentation of populations. This is significant
because most current juniper populations are
dominated by old individuals (50-120 years old)
and many of these relict populations pre-date the
more recent forces of fragmentation of ‘natural’
landscapes. Thus, the plants retain the genetic
diversity of the past more continuous larger
populations. In the future, there will be more
danger of restricted gene flow and genetic drift as
populations become smaller and more isolated.
14
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2. Ethnobotany and Uses of Juniper Past and Present
Juniper is an interesting plant because of its many uses and their cultural values in
history, folklore and ethnobotany (Cooper et al. 2012). Juniper was, and sometimes
still is, used in medical and veterinary practice, for cooking and for beverages
(often alcoholic), and juniper wood is used for practical and ornamental purposes.
In Nordic countries juniper is very abundant and traditional uses, which probably
occurred historically in northern Britain, have been collated by Høeg (1981).

2.1. Etymology
The most likely meaning of the name ‘Juniper’ is derived from the Celtic word ‘jenupus’- meaning
‘bitter’. The name of the Swiss city of Geneva stems from the same source, as apparently the
local countryside there had originally had many wild juniper plants. Alternatively, the name
could relate to ‘iuncus’ as “rush or reed”, which might refer to the flexible branches of juniper
used in weaving. This is possible because the German name ‘Wacholder’ has also been suggested
as deriving from web/weaving combined with ‘tree’. Another suggestion is that the name might
be from the Latin ‘juniperus’ combining ‘junio’ meaning young with ‘arere’ to produce, together
meaning young-producing or evergreen or even referring to aborting the young (see section 5.1).
The God, Jupiter, is another possible root and there are references in religious cults from
the burning of aromatic juniper branches.
There are very many common names for juniper in all the countries
in the world where it occurs naturally. There are 44 occurrences of
place names that include Juniper (‘jeneper’) on Ordnance Survey
maps in England, and these may be historical (and current) locations
of actual juniper sites in southern England (Ward 1973).

2.2. Folklore and symbolism
Juniper was seen as a ‘protective’ plant and could be used in warding off evil spirits.
This idea may have come from the bible where Elijah was persecuted by King Ahab
and slept under a juniper tree in the wilderness and might have died had not an
angel come to him there (1 Kings 19:4-5). In continental Europe the juniper is often
thought to have saved the life of the Madonna and the infant Jesus, whom she is
said to have hidden under a juniper bush when fleeing into Egypt away from the
assassins of Herod. The powerful odour of juniper was also thought to defeat the
keen scent of hounds, and a hunted hare when put to extremities could seek a safe
retreat under cover of its branches.
Juniper has therefore been known as a place of asylum and a symbol
of help and protection. There are many examples of this belief which
seems to have been part of ancient folklore in many areas of Europe.
A good example is the old fairy tale of ‘The Juniper Tree’ by the
Brothers Grimm who collected the legend from Pomerania, which
at that time was a poor heathland area of Germany. This story first
appeared in 1808 with many later versions (Grimm & Grimm 181215). It is a gruesome tale about the wicked stepmother killing the
stepson and giving the father a stew from the bones which she then
buried under a juniper tree. The son was eventually miraculously
restored to life because of this protection by the juniper.
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In Scotland, juniper was used in ’Saining rites’ usually for the New
Year, when after blessing the house with holy water a smouldering
branch was used to purify the house with smoke. The windows were
then opened to the new fresh air, and this was followed by a party
with whisky! In Sutherland, juniper wood was used to make teething
rings to protect babies. Sprigs of juniper were tied to horse’s tails to
keep them safe. In Italy, stables were thought to be protected by a
sprig of Juniper from demons and thunderbolts. In Wiltshire, putting
a juniper branch in a bee hive would protect from magic and witches
could be repelled by Juniper branches at the window. A juniper
planted next to an Elder bush Sambucus nigra was said to catch
witches - the ‘Elder-mother’ attracted witches to fly down but when
they saw the juniper they started counting the juniper needles and
were easily caught. In Norway the protective power of the juniper
meant it was planted on field boundaries to protect the farm. Juniper
wreaths are still used to decorate midsummer poles in Aland and
Finland and branches are often burnt in solstice bonfires (figure 7).

b

© L.K. Ward

© L.K. Ward
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Figure 7. a) Juniper wreath; and b)
midsummer pole decorated with juniper
in Aland, Finland, July 2005.

© L.K. Ward

Even today some old junipers in Europe are known as
sacred trees. In Estonia, junipers in ‘Sacred Groves’ may
be protected by nature conservation regulation. In Italy
too, there is an association between juniper and sacred
sites (Frascatti et al. 2014). On the chalk of the UK,
there is also some association of remnant juniper sites
with ancient earthworks, like hill forts (figure 8), but
this is probably because these areas have often been
protected from modern agriculture, are usually grazed,
and have steep eroding slopes where juniper is more
likely to reproduce successfully.
There are various ancient beliefs or superstitions about
souls and spirits in trees. For juniper a Swedish legend
tells us how, when a man was on the point of cutting
down a juniper tree in a wood, a voice was heard from
the ground, saying, “friend, hew me not” but he gave
another stroke, when to his horror blood gushed from
the root. In Wales, it was also said that anyone who
cut down a juniper tree would be dead within a year
(Thiselton-Dyer 1889).

Figure 8. Remnant juniper on Figsbury Ring, Wiltshire.
An Iron Age hill fort, with a smaller central possibly
Neolithic enclosure, 2012.
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There are numerous other superstitions or beliefs
about juniper, for instance in dream interpretation.
Dreaming of the tree itself symbolised unluckiness.
Dreaming of picking juniper berries in the winter
symbolised prosperity, while dreaming of the berries
meant the person would be given great honours.
If married, dreaming of berries represented the
impending birth of a male child.

a

In art juniper was often a symbol of purity and chastity, the latter
said to be derived from the way the thorny needles protect the
berries. The best known example is the juniper in the painting of
Ginevra de’Benici by Leonardo da Vinci (figure 9). Juniper was also
supposed to symbolise Christ as the needles resemble the crown of
thorns, and has been used to symbolise eternity as the wood is not
attacked by bugs and worms.

Scottish Clan plants were traditionally used as
part of the identity of clan members. Clans Gunn,
Macleod, Murray, Nicolson, and Ross were associated
by wearing sprigs of juniper as Clan badges in their
bonnet behind their clan crest. The badge crest of Ross
is a hand holding a sprig of juniper (figure 10).
Heraldry is another example of pictorial
symbolism. Where juniper is used, it
symbolises protection against thieves,
witches and evil as well as healing.
Lastly in the ‘language of flowers’ which
were often associated with romantic
love in the Victorian era, a gift of juniper
symbolizes succour and protection.

© Scotclan

b

Figure 9. a) Ginevra de’Benci by Leonardo
da Vinci c.1474-78 with juniper, symbolic of
chastity, behind the portrait; b) On the reverse
a wreath of laurel and palm encircling a sprig
of juniper with the inscription ‘Beauty adorns
Virtue’ (National Gallery of Washington)

Figure 10. Crest of the Clan Ross
in Scotland.
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2.3. Medicine
Juniperus communis is a widespread circum-arctic northern species, and juniper berries
(scientifically termed ‘cones’) and other extracts of foliage, bark and wood have been
recorded as being used for many different ailments by all cultures and native tribes. There are
references to juniper in ancient Egyptian, Roman, Greek and Arabian civilisations (although
sometimes it is not clear which of the European juniper species were being used). Remedies
using juniper were collated and published by alchemists and herbalists in the UK and Europe
in the middle ages and juniper oil is still used today in medicine and herbal flavouring. It
is listed in the British Pharmacopeia, and modern research continues with studies of the
constituents and values of the bioactive compounds using new techniques and analysis.
The berries have several large oil sacs in the tissues surrounding the seeds (see section 5.1)
and these are a very good source of the important juniper oils which are used in medicine
and flavouring. The berries can be used directly or the active ingredients can be extracted and
essential oils concentrated by boiling or distillation. A “rob” is the thickened (inspissated) juice of
the berries and can be used for a cough. Twigs and needles also have oils which can be extracted
for medicine or drinks, though this results in slightly different tastes and constituents. A resin,
which occurs spontaneously or after damage to the bark, has also been used. It resembles
frankincense and the herbalist Gerard (1597) said that it is called by Apothecaries ‘Vernix’ and in
Latin as ‘Lachryma Juniperi’ and “it drieth ulcers which are hollow, and filleth them with flesh if
they be cast thereon. Being mixed with oil of roses, it healeth chaps of the hands and feet”.
The earliest recorded use of juniper berries is in an Egyptian papyrus from
c.1500 BC to cure tapeworm infestations. About 64 AD Pedanius Dioscorides,
a Roman physician of Greek origin included juniper) in the aromatics
section of his book ‘De Materia Medica’ (Dioscorides c 64 AD). He recognised
the medical uses of juniper, which include ‘being good for a stomach with
gaseousness and griping, as a diuretic, and for those who have congested or
blocked wombs’. He also said that “it was good for bites by vipers, and that
the bark burned and rubbed on with water removed leprosy”. The work was
an important reference for some 1500 years until more observations and
experiments were documented by late medieval herbalists in Europe.

Figure 11. Illustrations from old Herbals: (above left) common
juniper in John Gerard (1597) The herbal or Generall historie
of Plantes, and (above right) The juniper shrub from Culpeper
(1653) The Complete Herbal.
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The herbalist John Gerard described twelve virtues
for juniper in 1502 (figure 11a) which included
“cleansing the liver and kidnies, provoking urine, a
remedy against coughing and pestilant fevers, with
the smoke of the leaves and wood used for driving
away serpants, plague and corruption in the air,
burned bark ashes in water to take away scurf of the
skin, kill worms, stay the menses, and hamerrhoids,
and dries ulcers”. Culpeper in his herbal of 1653
summarised traditional knowledge of plant uses more
systematically (figure 11b; Apendix 11.1). He was also
an astrological botanist and paired plants and diseases
with planetary influences. The sun is the ruling planet
for juniper and the astrological botanist’s advice is to
pull the berries when the sun is in Virgo (Aug 23rdSept 22nd) - about the time when the berries ripen.
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The herb garret of the old operating
theatre in London includes an exhibit
of the uses suggested for juniper
berries in the pharmacopeia of the
17-18thcenturies (figure 12).

© L.K. Ward

Figure 13. Juniper berry oil and juniper
needle oil examples.

© L.K. Ward

The most important medical use of juniper berries
over time and in many countries and native tribes
(including the USA) was as an emmenagogue (i.e.
herb producing uterine contractions). This action can
be helpful in pregnancy and menstruation and in the
induction of abortion (possibly also contraception).
Thus among the common names for juniper are
‘bastard’s bane’ and ‘cover-shame’ (Macfarlane 2002).
Desperate pregnant women have long taken risks with
home remedies because abortion has not always been
acceptable in society. Even Culpeper in his ‘Directory
for Midwives’ (1651) warned about over-dosing
“give not any of these to any that is with Child, least
you turn murderers”. In continental Europe where
Juniperus sabina ‘Savin’ grows this species was more
often used for abortion. The use for juniper in abortion
continued until recently, as pills could be bought
under the name of ‘The Lady’s Friend’ in adverts in
Ladies Journals! (Mabey 1998) (figure 12).

Figure 12. Medicinal uses of juniper berries
in the Herb Garret of the Old Operating
Theatre, St. Thomas Hospital London

The use of juniper in medicine has continued since the time of
these old herbalists and juniper is still listed in the British and US
Pharmacopeia (as distilled Oil of Juniper or as a Spirit extract. n.b.
Cade Oil is from Juniperus oxycedrus)(figure 13). The medicinal oils
are generally extracted from green or purple berries. The resulting
volatile oils have a complex chemistry of ingredients in which
monoterpenes are particularly important, including myrcene,
sabinene, alpha- and beta-pinene, with cineole, tannins, various
terpenes, sugars and resins. Medicinal functions are mainly those
of a diuretic and urinary tract antiseptic. Currently the British
Pharmacopoeia notes that the Spirit produces “a diuretic action
in some forms of dropsy, so as to carry off the effused fluid by
the kidneys. A teaspoonful may be taken, well diluted with water,
several times in the day. For the essential oil the dose is two to three
drops on sugar, or with a tablespoonful of milk. These remedies are
of service also in catarrh of the urinary passages; and if applied
externally to painful local swellings, whether rheumatic, or neuralgic,
the bruised berries afford prompt and lasting relief. The oil is
also said to be useful in the treatment of gout and for digestive
disturbance (relief of flatulence and an aid to appetite)”.
Many of these medicinal uses of juniper
continue in the present day in herbal oils, pills,
potions and in aromatherapy (see appendix
11.2). However, not all of the many suggested
uses are medically approved or tested.
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Looking to the future of medicines from juniper there is increasing
interest in searching for new active plant ingredients. Numerous
pharmacological papers, which are not reviewed here, report on
the possible value of different compounds extracted from juniper,
often citing the local/rural/informal use of juniper as a background
rationale for new detailed research investigations. J. communis has
been listed as the fifth most valuable plant in research on bioactive
compounds in the northern Scottish Flora (Graham et al. 2014).
Generally, compounds that might be useful include those that
actively affect diabetes, high blood pressure and bronchitis. Antioxidants and anti-inflamatories in juniper oils may also have uses
in neuro-degeneration. Extracts have also been found to provide
compounds which may help with diet-controlled diabetes and
inflammatory gum disease. The antimicrobial activity of juniper
oils is promising with research in progress for use against bacteria,
yeasts, yeast like fungi (Candida), mycobacteria and dermatophytes.

2.3.1. Veterinary use
The uses of juniper for animals are mainly in the past. They naturally reflect the
medical uses for man, particularly for treatment of reproductive tract problems in
dogs, urine retention and kidney problems in horses, difficulties after calving in
cows and colic in sheep after shearing. Bowers (1838) describes various symptoms
with many recipes that include juniper berries or oil. Tired horses were even given
cordial diuretic balls which included juniper as stimulants!
Mange and scab type diseases in sheep, horses and
small domestic animals were treated with juniper
extracts, often dissolved in linseed or other oils, while
sometimes oil of juniper was mixed with lard.
Another use in the past was smoke from burning
juniper to deter fleas and lice on domestic animals
and on sheep. It is even possible that juniper smoke
which was recommended during bubonic plague
outbreaks was actually deterring the fleas that carry
the plague on the black rats.
Sheep were sometimes fed juniper berries, often in salt licks.
According to later work on prophylactics (Smythe 1910) this
could have been related to a reduction of infections by liver
fluke in certain areas. Indeed, some evidence of activity
against schistosomes and molluscs in J. communis has
been detected in modern studies (Ghaly et al. 2016).
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2.4. Therapeutic, aromatherapy and perfumery uses
Since ancient times juniper has been one of the herbs
used to help provide a pleasant odour with some
therapeutic action and is thought to include stress
reduction. Thus, in Roman baths juniper was burnt along
with other aromatic foliage such as bay (Fernie 1897).
At the time when the Black Death raged across Europe in the 1300s,
people burned juniper incense, wore masks laced with juniper oil
and filled with juniper berries, and consumed juniper elixirs in hopes
of warding off the plague. In the highlands of Poland supernatural
beliefs included the use of juniper to save people from the plague
(Lehr 2014). In Wiltshire, the Churchwarden accounts for the parish
of St Edmund and St Thomas, Sarum have a record for 1627 (a plague
year) ‘C. Paige for oyle frankincense and Juniper 6s 2d’. Rosemary
and bay, sweet woods and juniper were brought in and probably
burnt for sanitary reasons as there were un-coffined bodies in the
church (Swayne 1896).
Queen Elizabeth I bedchamber was sweetened
with juniper fumes. Even up to the last century
it was customary to burn juniper branches with
berries and rosemary in French hospitals to
correct impure air and reduce infection.

Nowadays there are many products
with juniper oils as a constituent.
Juniper is used to provide a more
therapeutic element or an ‘outdoors’
masculine type of scent to products.
There are aromatherapy and massaging
oils, soaps, candles, bath crystals etc.

a

c

Figure 14. Juniper used in; a) body lotion;
b) soap; and c) candles.

2.5. Alcoholic and other beverages
Juniper is likely to have been used in flavouring drinks and foods from the earliest times when
nearly all plants would have been used by native tribes for flavouring or as medicines for local
rural use. The art of distillation is thought to have spread from Arabia, and from around the
1400s priests and alchemists in Europe would have experimented further. Later every household
owned a ‘brandy kettle’ for distillation of mead and other alcoholic drinks. From the Middle Ages
onward there has been progressive sophistication in production of alcoholic drinks flavoured
with juniper. Particularly important stages were those of increasing the alcoholic content and
flavour when grain was added to the brew and fermented, better distillation machinery and new
herbal ingredients incorporated in the mixes. Today, the production, distribution (shipping) and
manufacture of alcoholic drinks and other products using juniper berries are part of a multimillion pound business.
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Juniper was one of the strewing herbs and
sprays were frequently strewn over floors of
apartments, so as to give out an agreeable
odour when trodden down and promote sleep.
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2.5.1. History of gin
The alcoholic drink, gin, is the best known product using juniper berries. Many
authors have written about the history of gin (for example Kinross 1959, Doxat 1989
and Solomonson 2012). Then there is the development and improvement of the
distillation equipment and machinery, the aromatic ingredients ‘botanicals’ which
provided flavours and masked any other noxious tastes, and the geographical
history of types of gin. Some authors describe the sophisticated world of the 1920s
when fancy cocktails with gin became fashionable for the first time.
There is a particular historical interest in the relationship of gin to
society, which is prompted by the serious problems of alcoholism in
the 18th Century in London. There were similar problems with home
brewed ‘bathtub gin’ (figure 16c) and whisky in the United States
which led to prohibition in the 1920s.
So much information is available that only a brief summary history
of the gin industry, mainly in the UK, is provided here.
Genever, an early type of gin, was first distilled in the low countries of Belgium
and Holland and was introduced to England by William of Orange. Around that
time in the UK the practice was to billet soldiers in taverns and inns, but this often
caused disorderly problems locally, so parliament decided under the Mutiny act
of 1701 that distillers and chandlers should be exempted from forced billeting.
Consequently, many more stills were set up and this broke the monopoly of
the original distillers. Production of alcoholic drinks particularly gin, expanded
immensely, Solomonson (2012) recorded that in the 1690s the whole of England
produced approximately fifty thousand gallons of gin, which had increased by 1753
when London alone produced eleven million gallons!

Wikimedia Commons

At this time, there was no regulation of content and
adulterated gin of high alcoholic strength, often with
noxious ingredients such as turpentine, was sold in
many small shops. Drunkenness and crime became
serious problems in parts of London, and especially
among poorer people. Gin was even said to be
responsible for lowering the birth rate and increasing
infant mortality. The terrible social consequences were
illustrated by the famous cartoons drawn by Hogarth
(figure 15).
Matters eventually improved after the
Gin Act of 1751 which prohibited gin
distillers from selling to unlicensed
merchants and increased the fees
charged, consequently eliminating
small gin shops.

Figure 15. Beer Street and Gin Lane by William Hogarth 1751.

Today, gin and other alcoholic drinks are much more
carefully monitored and regulated in most countries to
ensure that their alcoholic content and ingredients are
reasonably standardised, and consumers are protected
so that they can know what they are actually drinking.
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Juniper must be the predominant flavouring for the
alcoholic drink called gin. This flavouring comes from
the aromatic oils (terpenes) which are concentrated
in the oil sacs of the cones (berries). A variety of
other ‘botanicals’ are added which provide a regional
or brand type of gin. The actual recipes are trade
secrets, but there is a very long and increasing list of
possible botanicals such as almond, angelica, anise,
basil, bergamot, cardamom, cassia bark, cinnamon,
citrus peel (orange, lemon, grapefruit), coriander,
frankincense, lavender, liquorice, nutmeg, orris root,
pine, rosehips, saffron, and various other tropical
plants etc. Today, the improving technology of the
microbrewery means that smaller volume brewing can
focus on flavouring by local specialities, especially
for distilled gins. For example, Edinburgh gin includes
heather, milk thistle and pine, while Crossbill Gin
(named after a Caledonian Forest bird) features
rosehips (Long 2015). Maybe because of all this choice
of different flavours gin has recently become a more
important social drink (figure 16) even surpassing
whisky in total sales in the UK in 2015.

c

b

Figure 16. Increasing recent popularity
of gin: a) a Modern Gin Festival 2016; b) a
replica of bathtub gin; c) many different
gins mostly from microbreweries.

2.5.2. European Union regulations and classification of alcoholic
drinks flavoured with juniper
Regulations applied to spirit drinks (defined as beverages with a minimum
strength of 15% volume of alcohol) were published by the European Parliament
(2008). The four main types of spirit drinks with juniper and some examples are
listed below, but the complicated geographical variations of specialist gin types in
the European Union cannot be fully covered within this document. The best known
of the protected named gins are Geneva/Jenevers from Belgium and Holland which
are close to the original traditional brews of the low countries from which our gin
evolved. There are also other named gins which are recognised culturally.
Juniper-flavoured spirit drinks. Produced by
flavouring ethyl alcohol of agriculture origin or grain
spirit or distillate with juniper (J. communis and/or
J. oxycedrus). The minimum alcoholic strength is 30%,
and other natural substances can be added, but the
juniper flavour must be recognisable. In this category
there are many examples of traditional protected EU
regional drinks. The best known are the ‘Hollands’ or
Dutch gins (Genever, Jenever, Geneva), but there is also
Plymouth Gin produced in the UK and Steinhager from
Germany and Austria (figure 17).

Fruit spirit. Drinks are made from
alcoholic germination and distillation
of fruits, berries or vegetables. Other
flavours are not added though the
fruits can be mixed. An example
for juniper is plum and juniper
Slivovitz which is made in Serbia
using traditional methods.
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Distilled Gins. Juniper-flavoured spirit drinks
produced exclusively by redistilling naturally produced
ethyl alcohol with an initial alcoholic strength of
at least 96% in stills traditionally used for gin, in
the presence of juniper berries and other natural
botanicals. The juniper taste must be dominant. Gin
obtained by adding flavouring to ethyl alcohol of
agricultural origin is not distilled gin. London Gins
and dry gins are types of distilled gins whose flavour
is introduced though the re-distillation in traditional
stills of ethyl alcohol in the presence of all the natural
plant material used. The minimum strength of alcohol
by volume is 37.5% though many are stronger and
they do not contain added sweetening exceeding
0.1 gm sugar/litre.

Images © M.G. Grant

Gins. Juniper-flavoured spirit drinks
produced by flavouring naturally
produced ethyl alcohol of agricultural
origin with juniper berries. The minimum
alcoholic strength is 37.5%. Only
natural flavouring or nature identical
substances can be used so that the taste
is predominantly that of juniper.

Figure 17. Examples of spirit gins with geographical/
traditional protection in the European Union. Jenever from
Holland and Plymouth Gin (Navy Strength).

There are many other regional alcoholic drinks
flavoured with juniper which are not classified as gins.
For example, whisky in Scotland may be flavoured with
juniper berries, while Grappa is a more recent Italian
drink of distilled wine flavoured with juniper berries
(figure 18).

a
Figure 18. a) Herbal tea with
juniper berries and b) Grappa al
ginepro from Italy (Sorrento).

b

© L.K. Ward

Weaker alcoholic juniper beers are also still brewed,
mainly in Nordic countries e.g. Sahti from Finland.
In the past in Sweden and Norway these drinks were
brewed with juniper foliage as well as juniper berries
and hops and were sweetened with honey. There was
also a fermented beverage made from fresh berries
and drunk cold. In France, Genevrette was brewed
from barley and juniper berries and then fermented
producing a beer with diuretic properties.

Images © L.K. Ward

2.5.3. Other juniper-flavoured alcoholic
and non-alcoholic drinks

Juniper tea is a non-alcoholic drink that can be made
by infusing berries in boiling water, and nowadays
there are numerous herbal teas with many different
dried ingredients including juniper berries (figure 18).

Figure 19. More examples of different types of gin and a
variety of other products in which juniper berries provide
the aroma or flavour.
24

Looking after Juniper – Ecology, Conservation and Folklore

2.6. Juniper in cookery

© Ingebretsen 2014

There are numerous references to
juniper berries as an ingredient in
recipes, and both now and in the past,
the berries are most often used for
flavouring savoury meat dishes. They
are particularly associated with wild
game, such as venison, rabbit, pheasant
and partridge. These are often stuffed
with bread crumbs and crushed juniper
berries and other ingredients like onion,
garlic, thyme, sage, prunes or orange
peel, and the mix may be moistened
with beaten egg and with gin, port
or wine. Indeed, a delicacy of past
centuries in Germany and France was
fieldfare (German ‘Wacholderdrossel’ or
juniper thrush) skinned and roast whole
in November after feeding on juniper
berries, which this was commonly sold
in farmer’s markets.

a

b

All images © L.K. Ward

The use of juniper in cooking goes back into the distant past. In
Roman times, Pliny the elder remarked that ‘Pepper is adulterated
with juniper berries, which have the property, to a marvellous degree,
of assuming the pungency of pepper’ (Bostock & Riley 1855).

Figure 20. a) sausages
flavoured with juniper
berries in a market in
Plymouth 2008; b) English
pub menu 2013; and
c) smoked salmon in a
supermarket pack 2014.

c
Juniper berries are also included in recipes for pork, duck and offal
(particularly kidneys) as well as in various fish dishes (the latter
particularly in Nordic counties). Smoking of various meats and fish
has always been an important method of preservation, but the taste
can be improved by herbal additions, such as juniper. There are
numerous recipes both old and new for smoking ham, an old English
recipe may be found in Loudon (1845). Today the connoisseur’s
choice might still be Westphalian ham from pigs fed on acorns in this
German forest, salt cured, and then slowly smoked over beech-wood
and juniper. There are many other modern everyday products such
as smoked salmon and sausages of all kinds (figure 20).

a

Juniper berries are also a well-known ingredient of
Sauerkraut, a Southern German speciality. For its
preparation, fresh cabbage is preserved by lactic
fermentation and seasoned with juniper, caraway and
maybe a few bay leaves. The taste develops during
aging in large wooden barrels.

© L.K. Ward

Figure 21. Sweets flavoured
with juniper; a) treak
which is a traditional
Norwegian sweetmeat;
and b) chocolates.

Sweet foods may also have the aromatic flavouring
of juniper, for example yoghurts, chocolate, jams
etc. (figure 21). A traditional sweetmeat called Treak
is still prepared in Norway by boiling juniper berries
with sugar in water until thick and dark brown (n.b.
thickened syrups relate to our ‘treacle’ and to the robs
used in herbal medicines (Høeg 1981)).

b
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2.7. Modern commercial aspects of juniper berry
production and use
The production, distribution (shipping) and manufacture of products
using juniper berries (not all from J. communis) is a global multimillion pound industry. The market for juniper berries is very large,
for example, there are some 150 important markets for the EU.
In Europe, some of the best quality juniper berries with a high resin
and sugar content are produced in the warm climate of northern
Italy. The largest of these berries are sold at a premium as a special
culinary item for sauces and preserves, but most of the harvest is
used in the production of gin. The fermented, spent berries from gin
distillation are also re-distilled to extract more of the essential oils
used in many other products.
Various Balkan countries, particularly Macedonia, Albania and Bosnia, are
particularly important for the bulk harvesting of berries, usually for distillation
for gin and other alcoholic drinks and for oil of juniper. Juniper berries are also
collected in Turkey, Iran and Pakistan, while North America has large resources.
In all these areas, junipers grow wild and local people beat the bushes with sticks
to collect the falling ripe berries in autumn using baskets or cloths. In Europe,
brokers from larger firms visit villages to grade and price the crops. Juniperus
oxycedrus may be present with J. communis and although a few of these larger
browner berries with slightly different essential oils may be tolerated, these are an
undesirable contaminant.
The demand for juniper berries and their price has been constantly increasing with world interest
in the scent and flavour for use in gin making, cookery, medical and other products (the mean
price for 100g berries in Dec 2015 was £6.34. Range between £1.50-£17.04 all suppliers listed on
Amazon). Smaller juniper populations are becoming more economic to exploit, especially for local
uses such as micro-brewing or culinary wild fruit foraging. The specialist gins using local berries
in Scotland have already been mentioned. Similarly, in Surrey a local microbrewery has offered
to subsidise juniper plantings from local cuttings at Box Hill if they could harvest a few of the
berries in the future. From the nature conservation view, the exploitation of reasonably large wild
juniper populations can be seen as acceptable, but on smaller sites might further reduce already
poor seed output for natural regeneration. Some cone (berry) feeding insects might be affected
e.g. Aryresthia praecocella, a rare micro-moth species. Severe infestations of the juniper berry gall
mite, Trisetacus quadrisetus will reduce the crop quality in southern England (see section 8.6).
Wild juniper areas can be expected to slowly fail to keep
up with commercial demands and it is likely that it will
eventually become economic to use farming techniques
(McKeon 2015). In order to increase convenient reliable
cropping these would be expected to include selection
of genetic types of junipers, new pollination techniques
and the use of pesticides. The genetic variation in juniper
growth forms and colour has already been exploited
commercially in horticulture.
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2.8. Uses of juniper wood

in trunk size depending on age and location and
there are very irregular areas of growth caused by
wind-throw, rabbits and deer. In most cases the
tissues do not fully grow over any damage, although
the exudation of resin probably reduces infection.
Fungal rots and cankers still occur, which cause small
blemishes as well as sometimes spreading further into
the trunk. However, most fungal rots gain access in
the butts and roots, and columns of rots often extend
up the heartwood in the trunk (the live sapwood area
may be very narrow). There is very little insect damage
as this is mostly confined to bark, sapwood or already
rotting wood.

Common juniper does not grow as large or as regularly
as most forest trees, but as it often grows very slowly
the wood is hard with a fine grain. The wood is
more resistant to rotting by fungi than many trees,
especially where junipers have been slow-growing
and are relatively undamaged. The resistance is
also due to the aromatic essential oils which have
anti-microbial and antifungal properties. The aroma
of these oils is retained in the wood, and long dead
branches or trunks can often be identified by scraping
and smelling the wood. However, there are differences

© L.K. Ward

These various characteristics mean that for carved
objects the wood of common juniper tends to be
limited to smaller decorative objects (figure 22),
although small sections can be combined (figure 23).
Other much larger junipers, such as the Eastern Red
cedar tree, J. virginiana have been used for carved
wooden chests because the aromatic juniper wood
deters clothes moths.

© Pure juniper 2011

Juniper trunks and branches were greatly valued on
farms for posts and fencing for their strength and
resistance to rotting, and were even exported from
some Nordic countries. In the Lake District, juniper
sticks were used as a base for haystacks, and branches
fixed on wall tops before barbed wire was introduced
(Cumbria Wildlife Trust 2013). Similar practices were
widespread in western Norway where juniper was also
used for fencing and hayricks on a large scale (figures
24 and 25).
Figure 22 (top). Various
utensils, bowls and
carvings made from
juniper wood (Tallinn,
Estonia, 2005).

© L.K. Ward

Figure 23 (above). Small
sections of juniper wood
combined to make a
decorative stand.

Figure 24 (right). Fencing of juniper sticks
with flexible ties of young twigs.
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Figure 25 (above). Traditional use of
supporting juniper sticks in racks for hay
and birch twigs, Sogn Folkemuseum,
Vestreim, Norway.
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As the junipers were so important, natural populations
were managed to provide straight strong fencing posts
and sticks. Prostrate junipers were removed and there
were even byelaws to enforce this in some parishes.
The remaining upright junipers were made more
useful for longer straighter posts by cutting off all the
side branches (figure 26). The fields were also grazed.
These fully traditionally managed juniper fields are
becoming rare now but there are still examples of
transitional semi-cultural, secondary, or semi-natural
juniper fields (Austad & Hauge 1990). Perhaps this
ancient Viking management could have occurred
in northern Britain and influenced the proportion of
upright junipers genetically in some areas as looks
likely in parts of Norway.

bast was stripped from trunks and branches to produce
a strong fibrous material for the straps and bindings.
Juniper roots are even more flexible and were used for
making baskets in Scotland. An eel trap found buried
in mud from Sweden dating back over 7000 years was
made from 100 willow rods joined in a pairing weave of
juniper roots (Bichard 2008).
Juniper makes good firewood as it burns well and has
a low smoke output. An interesting description of its
properties is in the definition of a ‘Juniper Lecture’ in
a Wiltshire Glossary (Dartnell & Goddard 1898) “She
was famous for what they called in Wiltshire a ‘juniper
lecture’. When I explain to the married men of my
acquaintance that juniper wood possesses the quality
of keeping alight for long periods of time together, and
that when you think its’ quite gone out, only a spark
left, it begins again, if stirred up, glowing, crackling,
and darting out flames, I need go into no further
particulars.” At Teesdale, juniper was extracted by
using horses to drag out mature bushes for firewood,
which may have aided regeneration as it resulted in
patches of open bare ground (Barrett 1998). Juniper
wood was also a perfect fuel for the distillation of illicit
liquor due to its low smoke output when burnt!

Junipers do not usually grow large and straight
enough to provide logs for building although these
can be seen occasionally in Nordic countries in log
cabins and barns, and were used in ancient ships.
Locally any wood was relatively scarce, and there
were superstitions about juniper and rowan Sorbus
aucuparia. They should not be grown or brought into
the house together as they might combine to generate
enough heat to cause combustion. In Iceland, both
woods, or neither, should be used when building a boat
as using only one ‘will make the boat sink’ (ThiseltonDyer, 1889). Juniper wood is hard and water resistant
and was frequently used for smaller items, particularly
for dowels in ship-building, while fish hooks were
made from irregularly growing branches (Høeg 1981).

A particularly important use was in making
gunpowder charcoal. It was, and probably still is
considered, one of the best woods for the resulting
grain size. This was an industry in the southern areas
of the Lake District especially around Low Wood, Black
Beck and the Leven and Rusland Valleys. The remains
of the earlier charcoal burner’s huts can still be found
in these areas. The large Low Wood Gunpowder Works
at Haverthwaite must have used huge amounts of
juniper over its 137-year lifespan. Juniper was possibly
planted in the area, which may be another reason
for its current abundance locally (Mein & Sanderson
2011). The last of the Mills in Cumbria closed in 1936.

Flexible smaller branches of juniper can be weaved or
twined and were used in several ways. They could bind
cross branches on fences, and make a protective layer
against the weather on walls when woven through
posts and cross bars (Høeg 1981). Archaeological
studies on the Faroes have also found ropes and
basketry made from branches (Larsen 1991). Juniper

© L.K. Ward 1991

Figure 26. Juniper
managed for fence posts by
trimming side branches in
Luster in Norway.
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2.9 Horticulture

Var. communis is very variable in height and form
in the wild (see section 1.2), a useful feature among
landscaping shrubs. All varieties prefer sunny
areas rather than shade and tolerate relatively dry
conditions, whether on alkaline chalk or limestone or
well-drained acid sandy soils. Bushes are evergreen
and require relatively little pruning, and many are
also slow-growing. However, older wood may not take
pruning well and will not re-sprout either (figure 27)
so that it is important to consider the required shape
before the bushes mature.

© L.K. Ward 2016

The genus Juniperus is useful in gardening and landscaping because
of the interesting range and form, and in many species a long life
span. They include prostrate creeping-type alpines, dense bushes,
tall shrubs and trees. The species Juniperus communis is very
variable in the wild and in earlier centuries junipers were cultivated
for the herbal qualities of their aromatic berries and for creating
restful arbours, as they withstand clipping and light pruning. In
modern times specimens for horticultural propagation have been
collected from many geographical areas and habitats resulting in
numerous varieties for all types of garden landscaping. Indeed, the
Royal Horticultural Society lists 76 names for cultivated varieties of J.
communis! The catalogue of junipers grown at the National Pinetum
at Bedgebury includes the three varieties, communis, saxatilis and
depressa, and 23 named horticultural varieties.

Figure 27. Overgrown juniper in garden with
a dead branch after pruning. The bush is
about 45 years old and grown from seed from
Bulford Down).

© L.K. Ward 2016

The foliage can vary in colour from golden green
(mainly in spring) through to dark blue-green to
bronze. Some varieties may have a grey-green to
whitish colour, either on the underside of appressed
short leaves or on the upper side if the white stomatal
bands are more clearly displayed. Some varieties and
also some wild individuals become bronzed or purpled
as temperatures fall in winter.

Figure 28. Var. hibernica (‘Skyrocket’
or ‘Irish’ juniper) grown for hedging at
Brackendale nursery, Dorset.

The very tall slim columnar junipers of the var. ‘hibernica’ (often
called the ‘Skyrocket’ or ‘Irish’ juniper) grow to 3 m or even to 5 m
(figure 28) and are similar in form to the Italian cypress common
in warmer southern European gardens. These forms are more likely
to come from the southerly populations of juniper. Other cultivated
types of columnar form include the more recent ‘gold cone’ which is
shorter and slower growing with golden foliage in spring. Then there
is a dwarf form of a similar columnar shape. Var. compressa is very
slow growing and therefore useful in rock gardens and screes as it
provides landscaping for a smaller scale.
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Bush-shaped horticultural varieties are nearer many of the commoner wild types
of var. communis, but they vary in colour, height, size and other details. These
were apparently used quite often in past centuries for arbours, especially as they
withstand a reasonable amount of trimming when young and live for many years.
The branches may be more or less spreading, while smaller branches may have
upright or drooping foliage. Var. ‘oblonga pendula’ is an example of the latter (some
wild individuals have this drooping form which speculatively might aid pollination
in windy conditions). Then there are varieties similar to the North American
var. depressa (formerly ssp. depressa) which tend to be very cold-hardy, and may
form vase-shaped junipers that do not usually grow much over 1.5 m but spread
out laterally e.g. var. effusa. There is an extremely slow-growing dwarf form of this
type, var. dumosa. One specimen of the latter is recorded as having a ground cover
of only 60 cm x 1.5 m after 15 years (Hillier & Coombe 2008).
The alpine or dwarf juniper var. saxatilis (ssp. nana) is the main origin
of the dwarf forms of various colours and shapes that provide good
ground cover. The densely packed stems hug the ground making
carpets of foliage of various shades, which look very effective when
drooping over boulders in rockeries.
The two other varieties of juniper, var. megistocarpa
(Canada) and var. nipponica (Japan), have been little
used in cultivation (Farjon 2005).

© Cliff CC BY 2.0 Wikimedia Commons

Juniperus communis is an important
species in Bonsai cultivation (figure 29).
This is because of the characteristics of
slow growth, long life span, contorted
shape, dead wood and evergreen habit,
which are combined with drought
resistance and tolerance of pruning.
Cultivated junipers can be affected
badly by juniper webworm and by
scale insects (Carulaspis spp.). There
are also problems with fungal diseases
causing discolouration of branches or
in serious cases killing juniper plants
(see section 6).
Finally, it is important to understand that cultivated varieties and junipers in
natural habitats may interact. Adams et al. (2016) in a detailed genetic study
using molecular evidence found that some upright junipers in the USA were of
the European variety (Juniperus communis var. communis). These had apparently
originated naturally from plantings in cemeteries and gardens. Similarly, various
species of insects and fungi have been accidentally imported on junipers for
horticulture and some have spread to wild junipers in the UK, the fungus disease
Phytophthora austrocedrae being the most serious (see section 6.1.1). Among
insects, examples are juniper scale Carulaspis juniperi and species of leaf/stem
mining micro-moths (Argyresthia species) (see section 6.3).
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Figure 29. Juniperus
communis var. depressa
used as a bonsai specimen.
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3. Geographical Distribution
3.1. World distribution

Wikipedia Commons

Juniperus communis is the most widespread of all the conifers of the
world (Farjon 2005). It is the only species of the genus Juniperus that
occurs in both eastern and western hemispheres, where is almost
completely circumpolar (Adams 2011). Figure 30 shows the world
distribution of the species. Data for central and eastern Asia is less
detailed than available for other regions. Presence of J. communis in
Japan is disputed, with some authors referring this population to
J. rigida. A new world map is also available in Farjon & Filer (2013).

Figure 30. World distribution of all subspecies and varieties of Juniperus communis.

3.2. European distribution
There are nine species of juniper in
Europe. Juniperus communis is the
most widespread occurring throughout
Europe except for the Azores, Balearic
Islands, Crete and Sardinia and there
is one confirmed colony in European
Turkey (pers. comm. A.J. Byfield). It
grows mainly on mountains in the
south. Var. communis is widespread
almost throughout the range of the
species, while var. saxatilis is found on
higher mountains towards the south of
Europe, and at low altitudes in northern
regions, including coastal rocks and
cliffs on Atlantic coasts.

Figure 31. The European distribution of Juniperus communis recorded
in 1972 (Jalas & Suominen 1972; Reproduced with kind permission from
the Committee for Mapping the Flora of Europe and Societas, Biologica
Fennica Vanamo, Helsinki).
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3.3. Distribution in Britain and Ireland
Juniperus communis is widely distributed in Britain and Ireland (figure 32).
The most extensive populations are in Scotland and there are also some
large populations in Cumbria.
Scotland has far more junipers than England. Western and rocky coasts are more
favourable than eastern coasts and marshy areas. Mountainous or hilly areas have
more junipers. Lowland areas are generally less favourable and often have declining
populations. The bulk of junipers in southern England are on chalk downlands.
Junipers are virtually absent from south-east Ireland and almost absent from
Cornwall and Devon. The Midlands of England have very few junipers and many
extinctions, but even in historical times there were probably few junipers.
The geographical ranges of the varieties of juniper in Britain
and Ireland can almost be differentiated by climatic, ecological
and altitudinal differences. The overlap is most noticeable in
mountainous areas, where populations may be of mixed varieties
and where it can sometimes be difficult to make a clear taxonomic
identification of individuals (see section 1.2.3.)
Figure 32. Distribution of Juniperus
communis in Britain and Ireland records
on a hectad scale (10 x 10 km grid) (blank
squares 1600-1986, orange squares
1986-1999, red squares 2000-2016). The
data used to create this map originates
from four sources i) used under license
from the Botanical Society of Britain
and Ireland distribution database and
accessed from the society’s online
database, ii) the Plantlife Saving Lowland
Juniper Project 2013-2015, iii) the
Plantlife Juniper Project in Scotland
2003-2005, and iv) the Plantlife Saving
Scotland’s Juniper Project 2013-2015.
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a

Var. communis (figure 33a) in southern England is now
almost entirely restricted to chalk and oolitic soils, where
it generally grows on shallow rendzinas in nutrient poor
grassland and in successions to scrub and woodland. In
the north of England, Scotland and Ireland it occurs on
both acidic and basic soils on rocky hillsides, moorland and
maritime heaths, and in open birch, oak and pine woods.
Var. communis (ssp. hemispherica) (figure 33b) has only
been found recently in one 10 km square in south western
species-rich maritime heaths on the Lizard Peninsula,
Cornwall (Preston et al. 2002). It was thought to be present
in Pembrokeshire, but genetic studies have identified
that this population is not the subspecies (Squirrell and
Hollingsworth 2008).
Var. saxatilis (figure 33c) has a smaller and more northerly
range than var. communis though it might have once been
more widespread (McVean & Ratcliffe, 1962). It occurs in
variety of coastal and montane dwarf-shrub heaths on
mountains, where it is often subject to severe wind-pruning.
It also grows on rock ledges and blanket bogs. Although
many populations are apparently small, var. saxatilis can be
locally plentiful, for example Whiteside in the Lake District
covers 33 ha (Douglas 2014).

b

c

Figure 33. Maps of the varieties of Juniperus communis in Britain and Ireland: a) Juniperus communis var.
communis; b) Juniperus communis var. communis (ssp. hemispherica); and c) Juniperus communis var.
saxatilis (blank squares 1600-1986, orange squares 1986-1999, red squares 2000-2016). The data used to
create these maps originates from four sources i) used under license from the Botanical Society of Britain
and Ireland distribution database and accessed from the society’s online database, ii) the Plantlife Saving
Lowland Juniper Project 2013-2015, iii) the Plantlife Juniper Project in Scotland 2003-2005, and iv) the
Plantlife Saving Scotland’s Juniper Project 2013-2015.
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3.4. Climatic and topographical limits (includes climate change)
A detailed study of juniper in Ireland at the monad scale (1 x 1 km squares)
has provided a good statistical background to the general relationship between
distribution and climate, topography and landscape (Cooper et al. 2012). Juniper
occurrence was negatively correlated with maximum annual temperature and
junipers did not occur in the coldest or mildest areas. It was more frequent in areas
with high annual rainfall. Of ten topographic and landscape variables (including
soils and parent materials), juniper presence was greatest at low and high altitudes
(i.e. coasts and mountains) and on areas of exposed bedrock, especially calcareous
and other landscapes with shallow well-drained soils. Juniper was negatively
correlated with bogs, heaths and dry grassland.
Var. communis in southern England is associated with steep slopes, and dry soils
(virtually all calcareous), but in the north it is less restricted occurring on dry and
damp soils, calcareous and acid substrates, and from flatter areas to steep rocky
cliffs. In north-western England, sites are mainly between 180-420 m (Clifton
et al. 1997) and in the north-east between 300-650 m (Rodwell 1991). In the north
and west of Scotland and Ireland, var. communis occurs down to sea level. In the
Scottish Borders, juniper grows on slopes from 0 to 95% (McBride & Borders Forest
Trust 1998). In the east-central Highlands of Scotland var. communis occurs in
Juniperus - Oxalis woodland where the climate has a distinct continental nature
with comparatively low rainfall (800–1200 mm/year or about 160 wet days/year)
(Thomas et al. 2007). In Scotland on the Cairngorms in Aberdeenshire it reaches to
about 900 m where it approaches a natural tree line limit (Rodwell 1991).
Var. saxatilis has a smaller range, only occurring in the uplands of North Wales,
Cumbria and Scotland and in Ireland. In Wales it grows to about 800 m in
Caernarvonshire at Y Lliwedd (Thomas et al. 2007). In Cumbria the altitudinal
range is above 300 m, with most individual plants above 600m. In the Cairngorms
it occurs between 450-850 m (Scott 2000). This variety also tolerates moister areas
with >1600 mm/year of precipitation and with more than 220 wet days annually
(McGowan et al. 1998). Although juniper is resistant to snow, heavy falls break
branches of taller specimens and severe frosts and lying snow cause damage to both
varieties (Sullivan 2003).
The possible impacts of a changing climate on juniper can be inferred from regional data
analysed in the MONARCH project (Modelling Natural Resource Responses to Climate Change),
which predicts raised temperatures, more winter rainfall, higher rates of evaporation and a
rise in sea level (Harrison et al. 2001). The most sensitive habitat is thought to be montane
heaths which could lose suitable climate space, possibly affecting var. saxatilis. Pine and
beech woodland with successional understory juniper may also be adversely affected. In
the south, temperatures will be higher in summer and might become more drought prone,
damaging juniper and juniper seedlings on free draining soils, as although increases in rainfall
are expected, these will be commoner in the other seasons. Similarly, the analysis for Ireland
suggests near extinction by 2080 based on the least worst scenario of climate change (Cooper
et al. 2012). A sea level rise would affect exposed dune systems with juniper, such as Morrich
Mhor in Ross & Cromarty in Scotland
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The detailed mechanism whereby juniper is affected by climate
change is not clearly understood, although a recent study of seed
viability suggests that the failure of natural regeneration in many
European juniper populations might be attributed to climate
warming as well as enhanced atmospheric deposition of nitrogen
and sulphur (Gruwez et al. 2013). It is also known that junipers can
be killed by severe droughts (Catling 2014; Rosen 1995).
Juniper is greatly affected by anthropogenic factors which may outweigh or distort
climate change. These limitations are mainly caused by changes in intensity and
methods of modern farming practice and forestry together with urbanisation.
In a detailed survey in Cumbria most sites of var. communis were recorded at
100—200m which could be related to sheep grazing management (Douglas
2014). Similarly, juniper populations in southern England have been progressively
fragmented and are contracting because there are fewer suitable natural habitats
remaining. Regeneration is more frequent near the largest populations (Ward 1981)
while sites towards the distant edges of ranges are declining in population size or
becoming extinct, for example on the eastern South Downs (Ward 2003). The almost
complete loss of juniper on heathland in southern England may have been mainly
caused by changes in management, although in Europe there is some evidence of
eutrophication affecting suitable bared ground regeneration sites.

3.5. Descriptive overview of juniper
areas in Britain and Ireland
3.5.1. England
In southern England, juniper is virtually restricted to chalk
downlands occurring particularly on the steeper slopes.
The largest populations of thousands of bushes are
in Wiltshire and Hampshire, particularly those on the
military ranges of Bulford and Porton Down where
nature conservation for juniper is included in the
management plans (Ash 1996, 2000 & 2003). However,
as in most other areas on the chalk, there is currently
little or no regeneration and the most of the younger
extant juniper populations date from the epidemic of
myxomatosis affecting rabbits in 1953. Regeneration
occurred for some years afterwards as the loss of
rabbits created good conditions with open nutrient
poor grasslands and little or no grazing. Elsewhere in
these counties juniper is on fragmented sites, often
with older bushes, and is in need of conservation.
There has been much roadside planting of juniper
grown from local cuttings. For example, more than
a thousand bushes at Twyford Down on the M3
motorway in the 1990s.
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On the Berkshire and Marlborough Downs there have been serious
declines of juniper. The sites on the Berkshire Downs were extensive
some 50 years or more ago (Ward 1973), but their age structure meant
that they were under severe pressure without regeneration. Similarly,
there have been serious declines in the Chilterns as the older stands
observed by Fitter (1968) have hardly successfully regenerated and
established since that time. Extensive regeneration was occurring at
Chinnor Cement works, but subsequent quarrying destroyed these
populations. One of the best remaining areas is at Aston Rowant NNR
where populations have been supplemented by transplanting cuttings.
Juniper on the South Downs in Sussex has similarly declined
especially to the east. Juniper on the North Downs is in a
terminal state of decline with no site having more than 100
bushes. The best remaining areas are in Surrey, for example
Hackhurst Down, while in Kent there are hardly any bushes left.
However, juniper appears to be holding its own and regenerating
in low numbers on the eroding chalk sea cliffs on the East Kent
Coast where it is not dependent on agricultural practices.
Other smaller areas of chalk grassland have a few rare remnant
juniper sites, such as Fleam Dyke on the East Anglian Chalk
(Walters 2001 & 2002) and Compton Down on the Isle of Wight.
On acid/sandy soils in southern England juniper is now present only as scattered
bushes. It was once much commoner on these sites but was progressively lost with
the decline in agricultural practice on common land and subsequent succession
towards woodland. Even by 1973, 10 out of 13 sites had been lost on the Wealden
Greensand. Southborough Common is still extant on the High Weald on Hastings
Beds. Gustard Wood in the London Basin (now a golf course) has been restocked
from local cuttings and Burnham Beeches still supports a relict population, but
juniper has been extinct at other London sites for many years. In the New Forest
there are one or two individuals.
In western England, juniper has apparently never been widespread, although once
much more common on the Commons on the Jurassic limestone of the Cotswolds,
it has been declining and is badly affected by the practice of burning management.
L.K. Ward recorded 400 junipers in 1976-7, the majority being old and decrepit with
little regeneration, while by 1999-2000 Kitchen et al. (2004) counted 311 junipers.
Some 60% were on the slopes of the contiguous Rodborough and Minchinampton
Commons where regeneration and layering were noted.
Var. communis (ssp. hemispherica) occurs on the Lizard Peninsula in west
Cornwall. Here the few prostrate bushes grow on broken rocky slopes over
serpentine rocks where cattle tracks can also act as firebreaks (Coombe
1973). The range of variation in form was demonstrated by cuttings grown
at Cambridge University Botanic Gardens (figure 4). Although juniper was
described as abundant at one locality in 1884 there are very few bushes
remaining, and these have been intensively studied. Ex-situ plants generated
from cuttings are also being conserved and managed for taxonomic analysis
and population expansion by the Eden Project (Griffiths & MClenaghan 2011).
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There are virtually no junipers in the Midlands. This gap in
distribution is a partial barrier to the spread of the southern insects
of juniper in England, as only those able to feed also on ornamental
junipers can spread North (see section 6.3).
In northern England in the Yorkshire Dales, juniper occurs on the
limestone scars of Swaledale where there are relict trees on the cliffs
and ravines (Laurie 2012), and a few larger sites including Kisdon
Fell, Harkerside Moor and Moughton Fell (of historical interest for
juniper). The North York Moors have only a few very small juniper
sites remaining, Baysdale being the best.
Cumbria is the stronghold for juniper in England. Most populations are on volcanic
and other slates, Coniston Flags and in the south of the county on Carboniferous
limestone. Douglas (2014) in a detailed survey recorded eight sites over an area
of 50 ha, the largest at Ullswater (Birk Fell) and others around Coniston. On the
limestone there was a large population at Whitbarrow. Mining, mainly for copper
and lead, was an important industry from the 16th to 19th centuries, and areas with
mineral soils are often places where juniper regenerates. However, the intensity of
sheep grazing is particularly important in relation to juniper populations. Douglas
(2014) found that 56% of Cumbrian sites were declining in sheep-grazed areas. He
also thought that the majority of populations of var. communis were commoner at
100-200 m (well below their maximum altitudinal limit) because grazing was less
intensive. In the past juniper was exploited in the production of charcoal in the
south of the Lake District and may even have been planted (see section 2.8).
On the higher mountains var. saxatilis occurs from 400 m, and a recent detailed
survey recorded an important large population of 1635 bushes at 730 m at
Whiteside (Douglas 2014). A few sites at altitudes between typical var. communis
and var. saxatilis appear to have intermediate morphological forms, for example
Rigg Screes. Around Morecambe Bay there are interesting populations on
limestone pavements which are in particular need of conservation. A few scattered
populations are still present in the Forest of Bowland.
Juniper is reasonably common on millstone grit in the North Pennines, especially
near Teesdale and the High Force. However, regeneration has been poor and
rabbits are abundant on the Moor House-Upper Teesdale NNR and causing
progressive damage. Juniper can live for more than 200 years at these moderately
high altitudes but in many areas the bushes are old. Natural England has been
transplanting cuttings after the failure of regeneration experiments in exclosures
but there have recently been serious problems with the disease Phytophthora
aurocariae (see section 6.1.1.). Elsewhere there are many small, scattered
populations often associated with carboniferous limestone, but only Hisehope Burn,
Water Knott, Holystone Burn and The Bog had between 200-450 bushes in 1997
(Clifton et al. 1997). One small colony remains on the Durham Magnesian limestone
plateau. There are a few populations on the Border Uplands on fell sandstone and
on the andesitic lavas of the Cheviots.
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3.5.2. Wales
The first national inventory of juniper sites in Wales was completed in
2003 (Dines 2006) and gives the most up-to-date picture of the status
of juniper in Wales. This reveals that there are about 100 populations,
with the majority (56%) occurring in Caernarfonshire, 83% of these
populations have records dating from 1987. An estimate of population
size is available for 43 populations. These range from one plant (in 23
populations) to over 300 at Nant y Gamar (Penrhyn Bay, Caerns.). The
average size is 19.5 plants per population.
In Gower, approximately 210 plants were recorded in 2003. These are scattered over
16 km of coast (from Rhossili in the west to Bishopston in the east) and are loosely
arranged into 10 ‘populations’. The largest colony consists of c. 60 bushes. The
plants occur on limestone cliffs and all are var. communis.
Genetic tests of seven remnant bushes on eroding sea cliffs off Ramsay Island have confirmed
that these are local morphological variants of var. communis (spp. communis) and not the
previously thought ssp. hemispherica (Squirrell and Hollingsworth 2008). Some of the bushes have
extensive dieback, and all are vulnerable to erosion and fire damage (Evans 2002).
In upland Snowdonia, approximately 45 populations were recorded in Caernarfonshire
and Merionethshire, but distinguishing var. communis and var. saxatilis is difficult
in many areas (Dines, 2006). Most records of var. saxatilis are on high altitude rocky
cliffs, ridges and grassland. The vast majority of populations are small; 69% have
between 1-5 plants and many (29%) are of single plants. Larger populations
are rarer; 20% have 6-20 plants and just 11% have more than 20 bushes. The
largest populations are located at Cwm Caregog, Snowdon (100+ plants), Cwm Bychan,
Beddgelert, (60-80 plants), Lliwedd and Graig Ddu, Snowdon (100+ plants), Moel
Meirch to Cerrig Cochion, Nantgwynant (a large but scattered population) and Cwm
Beudy Mawr, below Crib Goch, Snowdon (60+ plants).
The rocky slopes of limestone outcrops of Caernarfonshire, Flintshire and
Denbighshire are important areas for var. communis with populations at about nine
sites. The largest of these are found on the Great Orme (over 180 bushes), the Bryn
Pydew Reserve (30 bushes) near Llandudno Junction, and at Coed Gaer (over 50
bushes) and Nant-y-Gamar (300 bushes). Juniper appears to have been lost from
the other sites in this area but the reason for these losses is unknown.
It occurs in other scattered sites in Wales, including three plants on cliffs near
Holyhead on Anglesey, and single plants on cliffs near Tenby, Cardigan and
Newport in Pembrokeshire. In Carmarthenshire, a single bush inland on a steep,
acidic grassland was lost in the 1970s because of trampling and grazing by sheep.
Historical records for other sites in Wales need to be traced, especially those on
lowland heath on the Lleyn Peninsula.
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3.5.3. Scotland
Var. communis grows in greatest abundance in the UK in the Highlands of Scotland
and var. saxatilis is most abundant in north-western Scotland, including the
Northern and Western Isles. The information below is based on a random stratified
survey for Scottish Natural Heritage. Whilst not every juniper population in Scotland
was surveyed, this work has provided a national overview of the wider distribution
of juniper across Scotland and its status (Gilbert 2013). The account that follows
was written by Sullivan for a revision of the juniper dossier (Ward 2007b).
On Shetland, var. saxatilis is restricted to small populations on coastal cliffs and
sea banks or rocky outcrops. There is no evidence at these sites of regeneration
and although past land use impacts have directly impacted on the juniper, current
land use reduces the possibilities for colonisation of less vulnerable locations.
In the long term, beyond the life span of the existing plants, extinction is likely
without land use changes and conservation intervention. In North Caithness and
Orkney, var. saxatilis and prostrate var. communis occur. Limited regeneration
is occurring on the mainland despite browsing. On Orkney, one of the surveyed
sites was apparently flourishing in a nature reserve with very little grazing but
elsewhere very little regeneration was found. In the absence of intervention to
continue to expand the thriving population, extinction is likely and the range
will be limited. On the Western Isles, both var. communis and var. saxatilis occur,
mostly in scattered populations confined to crags, ledges and rock outcrops,
although a seed producing but not obviously regenerating population occurs at
Allt Volagir on South Uist. On North Harris an important population of prostrate
juniper grows at Gillaval Glas but not with the more usual H15 Calluna vulgaris
- var. saxatilis heath NVC community. On Uig, juniper is rare and confined to
situations inaccessible to browsers, although one larger population persists on
rock outcrops. Although the larger populations in this area produce seed there is
little evidence of regeneration and browsing levels are high to moderate. Without
intervention the range of juniper on the Western Isles is under threat while the
larger populations are likely to benefit from a reduction in browsing pressure.
On the north west seaboard, var. communis and var. saxatilis occur, although most
plants are mature or old, with very little seed production observed. There is a large
extent of H15 Calluna vulgaris - var. saxatilis heath on Foinaven in Sutherland, but
while juniper is widespread many are in small and relatively isolated populations
with the preponderance of older plants casting doubt on the long term viability.
Across the Peatlands of Caithness and Sutherland both var. communis and var. saxatilis occur,
although the status of populations varies. Most populations are scattered and small often in
pine and birch woodland, although there is a one very strong population. There is little apparent
regeneration, although conditions that would permit this are present.
On the western seaboard of Scotland, there are some reasonably strong populations of prostrate
juniper, including a good example of coastal juniper in Scotland. There is evidence of some seed
production, some building stage plants and relatively low browsing levels. However, because much
of the juniper is isolated, without intervention some populations will become extinct in the long
run. The strong populations are potentially vulnerable to increased land use intensity.

39

Looking after Juniper – Ecology, Conservation and Folklore

In the northern Highlands, juniper occurs both on open ground and in woodland.
The open ground juniper was only found as small non-regenerating plants on
rock ledges, burnsides and on rock outcrops. Without intervention, this juniper is
vulnerable to extinction in the long term. Woodland juniper varies in status from
small non-regenerating populations to a seed producing population of mainly
pioneer and building stage plants. Where var. saxatilis occurs, it is in very small,
scattered populations without regeneration, although there is also one population
of more than 700 plants. However, these were mostly mature plants, and seed
production is very low and browsing pressure is high. This single population appears
to be secure in the short term, assuming browsing pressure does not increase,
although if current levels are maintained there will be some risk to its future. At
other sites, regeneration seems unlikely without changes in land use intensity or
intervention by conservationists.
In the western Highlands, both var. communis and var. saxatilis occur although all plants are
rare, scattered and mature or old. The future for juniper in this area is therefore precarious and
extinction is inevitable without major intervention in the surveyed squares.
On the north east Coastal Plain, small populations of juniper occur in woodland,
with no evidence of seed production or regeneration and heavy browsing. Without
intervention, and changes in land use, extinction of the woodland juniper is likely.
Scattered mature plants also occur along cliffs and steep slopes on the coast, where
browsing is low because of inaccessibility. The long-term survival of the coastal
juniper is likely to require intervention.
In the central Highlands, the status of juniper is amongst the strongest in Scotland
and persistence in some areas is almost guaranteed unless some major change
in land use occurs. However, in other areas, where plants are mature or old with
no evidence of regeneration, intervention may be required to encourage it. In
addition, some of the major populations occur in areas where intensive muir burn
management for grouse moorland occurs (Scottish Government 2011). In these
situations, there is a danger of accidental or deliberate burning.
On the Cairngorm Massif, juniper occurs in woodland and open
ground. One newly planted native woodland scheme also includes
planted juniper. Elsewhere juniper ranges in abundance from rare
to dominant. The future for juniper in this area appears secure
as long as land use intensity does not change, although in some
areas browsing is having some negative effects and others are
vulnerable to burning.
In the north east Glens, juniper abundance again varies from rare
to abundant, although most populations contain plants in building
or mature stage. Seed production is common, although browsing
varies considerably across the area and some heath juniper is subject
to burning. Hence juniper seems secure here in the absence of any
changes in land use intensity, although again damage to some
populations by burning should be avoided.
In the Lochaber area all surveyed populations are small and most were limited
to locations inaccessible to browsers on crags, ledges, waterfalls and burnsides.
All surveyed plants are mature or old and no seed production or regeneration
is evident. Therefore, juniper will die out in these areas unless conservationists
intervene. A possible method is ex situ propagation and protected re-introduction.
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In the survey of Argyll West and the Islands, juniper was found on open ground on
crags and rock outcrops and included a single population of var. saxatilis. Juniper
was also found in woodland. Most populations are small, with seed production only
occurring in the largest population, and most plants surveyed in the area are old or
mature. Therefore, juniper at these sites depends largely on intervention, perhaps
through changes in land use but perhaps also through more direct intervention.
In Breadalbane and East Argyll, the status of juniper is mixed. Juniper
is rare in some areas, restricted to a few crags or burnsides, with no
evidence of seeds or regeneration. Elsewhere, juniper ranges from rare
to dominant, although again plants are mainly old or mature with some
seed production and regeneration but generally being browsed too
heavily. Extinctions are therefore likely without intervention to promote
regeneration. At Glenartney Wood, one of the most important Juniper sites
in Scotland, some dead and dying bushes are causing concern. This site
would benefit from further enclosures providing habitat for expansion.
On the eastern Lowlands, juniper abundance varies from rare to frequent,
with some large populations occurring in woodland. Exclosures and planting
measures are in place for some populations. However, apart for recently planted
individuals, most plants are mature or old, with seed production only occurring
in the larger populations. However, browsing is generally low. Where land use
intensity is high, juniper is likely to disappear and, in other areas, assuming
land use practices do not change, woodland juniper is likely to persist although
it may require some intervention in the longer term to promote regeneration.
In the west central belt, juniper is rare and often mature or old
with little seed production and practically no regeneration.
Its status is therefore precarious, although the decline is from
a low base. However, intervention is necessary to conserve
and attempt to expand all juniper populations in this area
to ensure it is not eliminated from its range here.
In the Wigtown Machars and the Outer Solway Coast, juniper occurs on coastal cliffs and steep
slopes. All plants are old or mature with no seed production or evidence of regeneration. The
distribution of juniper across this area therefore seems to be in decline and remaining plants
are vulnerable to landslip and have little apparent opportunity to regenerate. In the long
term, these populations are likely to become extinct, unless measures are taken to promote
expansion on the cliff tops, which might require ex-situ propagation and re-introduction.
In the western southern uplands and Inner Solway, juniper grows in woodland, although the
plants surveyed are old or mature with little seed production and no regeneration. Browsing levels
are generally low although cattle are damaging one population. Hence, while the immediate
status of juniper in this area is secure, most populations will become extinct without changes
in land use or conservation intervention. It will be necessary to promote natural regeneration,
although in some cases, ex-situ propagation and re-introduction may be necessary.
In the Border Hills, juniper is frequent to abundant in open ground in a
small number of locations, although it is subject to moderate browsing.
Some seed production is evident with a range of growth stages. In this
area, where juniper populations are of a reasonable size, they would
benefit from measures to promote natural regeneration. The survey for
Scottish Borders Trust (1997) found about 80 populations, all but four
with less than 200 bushes. Regeneration was noted in 13 of these.
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Along the Moray Firth, juniper grows in woodland and open ground communities,
sometimes in substantial populations. Many of the larger populations have a range
of growth stages and produce seed. Browsing levels are moderate to low, with some
burning in some areas. The status in this area therefore is generally good and seems
secure unless major changes in land use practice occur. In areas where regeneration
is limited, natural regeneration could be encouraged, probably through changes
to land use practice or intensity. In this area the Atlantic coastal sand dune
systems with var. saxatilis (Jupp 2012) are important in the European context
(see section 9.1) and have a separate biodiversity action plan (see section 9.3).

3.5.4. Ireland
A detailed survey of the EU Habitat 5130 (Juniperus
communis formations on heaths and calcareous
grasslands) has provided a baseline for these little
studied juniper areas (Cooper et al. 2012). Juniper
was mostly associated with lowland dry calcareous
and neutral grassland, exposed calcareous rock,
dry siliceous heath, exposed siliceous rock and
dry calcareous heath. However, it also occurred on
coastal dunes and at higher altitudes. There were 127
locations which supported juniper, though only 51 of
these were ‘formations’ (defined as a discrete cluster
of ≥50 bushes). The total numbers were estimated
at about 20,036 bushes and there were particularly
good populations at Cruit Island and around Dawros
Head in County Donegal, with approximately 3000 and
3500 shrubs respectively. Following the EU guidelines
the current conservation status was assessed as
unfavourable/inadequate or poor, although there was
relatively little previous information for comparison.
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4. Mapping and Assessing Juniper numbers
Almost the whole of the British Isles falls within the
potential climatic distribution of Juniperus communis,
but actual distribution is limited by geology, soils,
topography, dense shading of forests and land use by
man (see section 3.4). Within these constraints juniper
has, and still is, seriously declining in population
distribution and size across much of Britain and
Ireland and many other areas of Europe. Although
hectad (10 x 10 km grid square) records are excellent
for showing the distribution of species, they are less
adequate to detail dynamic changes in populations
and their locations (Preston 2013). This is because
recording is unequal in cover and accuracy as shown
by 10 km grid records for three periods of time. There
are fewer records before 1950 compared with more
recent periods of time, which may be because juniper
was commoner and thus not recorded in so much
detail, and/or not recorded on map grids. Another
explanation may be that although records have been
extracted from written herbaria, county archives
and floras they may not have been transcribed onto
modern digital systems. Then too, there are fewer
records in the 1987-1999 and 2000-2016 periods of
time compared with the 1950-1986. This could be
related to the shorter periods of time for recording,
even with the emphasis focused on recording for the
second national plant atlas produced in 2000 and
towards the 2020 atlas. Or it might be related to a
real-time decline in actual distribution of juniper
(figure 34). Recording in areas of difficult terrain
seems to have greatly increased in recent years.
It is very laborious to compile all the detailed

observations about juniper sites in the more distant
past, such as in scattered published botanical
literature, various historical archives and from labels of
specimens in herbaria (figure 34a). Authors of regional
or county floras before the rise of technology did
often make heroic efforts to list most known sites or
areas. For example, Grose (1957) recorded in Wiltshire
where juniper is locally very common. Most of these
floras also listed older records for sites, but there has
always been a tendency to include more detail about
areas where juniper was rare and there were very rarely
any estimates about population size. Although these
old records are imperfect for assessing and locating
juniper sites accurately they do provide some evidence
for the previous abundance of juniper in some areas,
particularly where juniper has been declining. Table
1 is an example of literature records for ‘Juniper in
Surrey’ which indicates the serious progressive loss,
especially over the last century.

In the late 1950s information was processed mechanically, such as
on punched cards/tapes and maps printed with a tabulator. Today is
it practical to use computers for enormous data sets with many GPS
locations. Also, through citizen science surveys it is possible to work
with many volunteers that often have better means of transport,
and are able to record more detailed information about plant and
animal populations. In the UK, these efforts are coordinated by many
Societies and Conservation organisations and all are supported by the
development of the National Biodiversity Network (NBN) as well as
by County Biodiversity or Environmental Record Centres. Surveys are
especially important for understanding the future for managing natural
populations because juniper is often sporadic in regeneration and can
be ‘mobile’ colonising suitable new habitats rather than continuously
regenerating in one place. Populations in open areas, especially in
the lowlands, tend to age and die at roughly similar time spans or get
shaded out and decline from ecological succession to woodland.
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The data used to create
these maps originates
from four sources i)
used under license from
the Botanical Society
of Britain and Ireland
distribution database
and accessed from the
society’s online database,
ii) the Plantlife Saving
Lowland Juniper Project
2013-2015, iii) The
Plantlife Juniper Project
in Scotland 2003-2005,
and iv) the Plantlife
Saving Scotland’s Juniper
Project 2013-2015.

Figure 34. Changes in the recording of Juniperus communis in the British Isles over time in hectad (10 km grid) maps:
a) 1500-1950 historical records derived from various county archives, herbaria and County Floras are located by site
names (see also table 1);
b) 1951-1986 intensified recording per hectad coordinated by the Botanical Society of Britain and Ireland and Biological
Records Centre for the first national plant atlas (Perring & Walters 1962, 1976 & 1982);
c) 1987-2000 more detailed recording with GPS, increased digital computing and many more volunteer recorders for the
second national plant atlas but showing a decline in the number of hectads with juniper, which could be related to an
actual decline or a shorter period of time to collect the data (Preston, Pearman & Dines 2002); and
d) 2000-2016, the current recording period, suggests decline in coverage which could be related to the shorter period of
time to collect records, or an actual decline in juniper distribution.
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Table 1. Example of historical literature records for ‘Juniper in Surrey’ indicating progressive loss (pers. obs. L.K. Ward).

Year

Author

Comments/notes

Reference source

1537

Surveyors
for Henry
VIII

Land south of Cuddington Manor House adjoining Banstead
Downs, which already belonged to the king and which were
‘hale and lively’ for sheep and coneys: here there was great
plenty of partridges, hares and coneys in coverts of ffurys and
juniper.

In Dent, J 1962, The quest
for Nonsuch. Hutchinson
London p.26.

1597

Court Rolls
1597

‘For digging thorns on Weston’s Shrubbs and for removing a
cartload of holly, yew and juniper from the same common
(1597)’ (Windsor Belvedere). On border with Berkshire.

1322/7/3 Surrey History
Centre Archives 1584-1624.

1666

Goodyer, J.

J. sterilis - frequent on the mountainous parts of Surrey. Mr
Goodyer found it growing plentifully on the bankes of the
highway leading from Gilford towards London.

In Merret, C (1666)
Pinax Rerum Naturalium
Britannicarum.

1764

Kitchen, T.

…. ‘the downs particularly Banstead Downs which stretch 30
miles in length from Croydon to Farnham, being covered with
a short herbage, perfumed with thyme and juniper, the mutton
here, though small is remarkably sweet’.

England Illustrated, printed
for R & J. Dodsley in
Pallmall.

1838

Irvine A

Very common on the downs and in upland heaths and woods.

The London flora p.114.

1863

Salmon, J. D

Abundant on the downs throughout the chalk region.

Flora of Surrey.

1877

Eyre Ch de
Crespigny

Surrey and Kentish chalk downs, frequent, and in many
localities on the range from Dorking to Cuxton 5-6. Box Hill and
the Betchworth hills, Hills W of Derking: between Betchworth
and Reigate, and on Reigate Hill; hills E of Merstham, E. of
Wrotham and of Shoreham: Banstead Down; Aldbury.

A New London Flora.
Hardwicke & BoguIn. p.35.

1931

Salmon, C.E.

Grassy chalk downs, heaths and commons. Absent from the
Blackwater District, the Bourne Brook District, the Medway
District, and the eastern area of Arun District, but locally
common in the remaining part of the county.

Flora of Surrey. Bell,
London.

1973

Ward, L K.

Only 16 sites (using topographical names), 3 sites with >100
bushes (largest c140 bushes), only 1 site with 1 bush left on
heathland.

Survey Record card notes
Ward (1973).

2010

Wilkins. T.

Juniper in Surrey in danger of extinction, only 1 site with >100
bushes left (NB some of these were grown from cuttings pers.
comm. L.K. Ward).

2010 l/surrey/hi/people
and_places/nature/
newsid_8649000/8649199.
stm.
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4.1. Detailed surveys assessing populations
southern England the most hectads lost were in South
Wiltshire (12), South Hampshire (11) and West Sussex
(8). Losses occurred in almost all vice-counties but
have been particularly serious in the south of England.
In northern England the top three were Westmorland
(23), Cumberland (15) and South Northumberland
(9). In Wales the vice-counties suffering the greatest
losses were Caernarfonshire (17) and Pembrokeshire
(5) where it is reported in the data that there were ‘very
few bushes’, and in Ireland West Donegal (21), Clare
(10) and East Donegal (9) suffered the greatest loss of
juniper (data courtesy of BRC and compiled by Henry
Arnold 1999). Up to 1999, 18 vice-counties in England
and Wales which formerly had records of juniper had
none, whilst two vice-counties in Scotland had no
remaining juniper populations (Fife and Renfrewshire),
and one vice-county in Ireland no longer had any
records of juniper.

Estimates of numbers of juniper show serious
declines in some areas when assessed using records
of presence per hectad. Table 2 shows hectad records
in each UK country and Ireland. The records show
that in all five areas, the number of hectads with
juniper has declined with the greatest loss of 58% in
Northern Ireland comparing the 2000-2016 records
with all recordings. Ireland has an estimated 52%
loss of presence in hectads over the same time period
compared to all hectad records in the country. This
was followed by Wales with a 44% loss, England with
a 44% loss and Scotland that only has a 27% loss of
presence in hectads recorded between 2000-2016
compared with all distribution. However, Scotland
bucks the trend as it is the only country where hectad
records of juniper have increased between the 19871999 recording period and 2000-2016 period. This
could be related to there being a recovery in juniper,
but is more likely related to survey effort, particularly
in more remote areas, and there has been a greater
recording effort over the most recent time period due
to a greater concern for juniper and the presence of
Phytophthora austrocedri which is being monitored.

Comparisons of the losses of the sub-species, var.
communis and var. saxatilis are unreliable. Firstly,
identification of the sub-species, particularly in
montane areas, is uncertain and sometimes there
are mixed populations or intermediates. Secondly
and especially in the past, recorders did not give the
variety and therefore this was not properly
represented in maps.

A more in-depth analysis per vice-county identified
that the three vice-counties in Scotland with most
hectads lost between1987-99 were Argyll Main
(39), East Inverness (39) and East Ross (38), while in

Table 2. Presence of juniper in hectad squares in England, Scotland, Wales, Northern Ireland and Ireland. The numbers
of hectads recorded between 1987-1999 and 2000-2016 were compared with the number of hectads with juniper records
across time to find the number of hectads lost and percentage loss.

Country

All
hectad
records

19871999

10 km
lost

% loss

2000 2016

10km
lost

% loss

England* (inc Isle of Man)

446

239

207

46.4

252

194

43.5

Scotland* (inc Outer
Hebrides and Shetland)

788

547

241

30.5

573

215

27.3

Wales*

52

34

18

34.6

29

23

44.2

Northern Ireland*

31

16

15

48.4

13

18

58.1

Ireland*

151

97

54

35.8

73

78

51.7

All UK and Ireland hectads

1455

926

529

36.4

934

521

35.8

* Country totals increased by grid squares crossing boundaries.
The data used to create this table originates from four sources i) the Botanical Society of Britain and Ireland
distribution database and accessed from the society’s online database, ii) the Plantlife Saving Lowland Juniper
Project 2013-2015, iii) The Plantlife Juniper Project in Scotland 2003-2005, and iv) the Plantlife Saving Scotland’s
Juniper Project 2013-2015.
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4.2. Detailed surveys assessing populations in
various areas of the British Isles
The assessment of the juniper resource and the subsequent need to maintain and
increase populations are now of great concern in many areas of Britain and Ireland.
There have been many surveys over the last 50 years to locate juniper sites and
count the number of live bushes and other features (table 3). Some of these surveys
have been more or less repeated in initial attempts to quantify losses/gains, but
others are baseline surveys which should hopefully be repeatable in the future to
measure changes more accurately (see section 9.6).
Some of the earlier estimates were rather rough estimates of numbers of bushes and
locations on Ordnance Survey (OS) maps, while later surveys are often much more
accurate with global positioning satellite (GPS) data. Some surveys have carefully
plotted boundaries of large juniper areas and a count of the number of bushes
(Douglas 2014). In a few places all individual bushes have been mapped, for example
thousands of bushes on Porton Down, Hampshire/Wiltshire (pers. com. T. Mundell
and colleagues unpublished 2015). Even a detailed count of this type will have some
minor inaccuracies as it is can sometimes be quite difficult to distinguish individuals
where there is layering (less common in southern England and drier places) or
bushes have grown very close together, or errors in GPS locations which can differ
by 10 m or more in some instances. In Scotland, where it is hard to inspect large
areas with juniper in difficult terrain, a random stratified survey has been used, for
example by Scottish Natural Heritage in 2002-2003. This methodology was designed
with Forest Enterprise for use on their own land across Scotland (Gilbert 2013), and to
inform Site Condition Monitoring for juniper in Scotland.
Estimates of the age structure of juniper populations usually include the categories
of seedlings, young, mature, old and dead. Juniper is too difficult to assess in actual
years because sites differ markedly in growth rates. Samples of ring counts at
trunk bases are useful here, but are often not practical to obtain (Ward 1982). Some
very recent work at Porton Down suggests that seedling numbers may be badly
underestimated due to their small size making them inconspicuous (pers. comm. P.
Woodroffe, A. Appleyard & S. Fitzpatrick). The numbers of unhealthy junipers, dead
junipers and sex of individuals may also be estimated, but can be unreliable as males
only flower in spring, while females do not produce berries every year. Records may
also include grazing management (sheep and cattle), rabbit damage, stage of seral
change, and site characteristics such as slope, aspect, terrain (shallow stony soils,
rocks, cliffs) and other physical or geographical factors.
An early quantitative survey of juniper populations on the Chilterns by the Berks, Bucks and Oxon
Wildlife Trust (BBOWT) estimated individual numbers of bushes on sites (Fitter 1968). Another
early survey by Ward (1973) collated records from the Biological Records Centre, literature and
local botanists in southern and north-eastern counties of England. The population unit was
the ‘colony’ defined as ‘an area of juniper where no sharp topographical distinctions in the age
structure of the bushes could be detected and where the other vegetation was reasonably uniform’.
The colony could be fragmented into clusters of bushes up to about 150 m apart if under the
same ownership and management, and colonies were located by estimating position in 1 km grid
squares using maps. All known sites were surveyed in winter/spring, nearby areas were scanned
with binoculars and local residents questioned to find additional sites. The results showed that
juniper was present in 309 monads (1 x 1 km squares) but was extinct in 270 monads, equating to
a 47% loss at a monad scale. However, there was uncertainty about the meaning of these figures,
because of the large numbers of previously unknown sites and the dynamic turnover caused by
juniper colonising new sites. This method has been useful in subsequent surveys assessing change
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where juniper is relatively uncommon, for example in Sussex (Ward & King 2004)
and north east England (Clifton et al. 1997). However, the methodology has proved
less useful where juniper is abundant because of inaccuracies in counts of bushes
and detailed location information, for example in Cumbria.
Data for southern England were also used to show progressive extinction,
with more losses in the outer areas of the distribution and retrenchment
back to the heartlands of larger populations (Ward 1981). This process
of loss is continuing, identified through a 2011 Plantlife survey with
volunteers surveying monads (figure 35; Wilkins & Duckworth 2011).
Reliable data from repeat quantitative surveys of juniper are currently not
very good, but it has been possible to collate some results for bushes, sites
or populations where there is existing comparative data (table 3). The results
suggest that wherever there has been a more or less repeatable survey checked
against earlier data of the late 1960s or 70s (30-40 years) there have been
losses of juniper bushes in the region of greater than 20%. A re-survey of Sussex
showed that 69% of bushes were lost.
Recent surveys will provide much better repeatable results in the
future. An excellent example was undertaken in Cumbria including
the first comprehensive mapping for montane dwarf juniper
var. saxatilis (Douglas 2014). Advances in accuracy were achieved
with GPS and some 40 trained volunteer recorders tackling very
difficult terrain. The detailed maps and other information are
available from the Cumbria Biodiversity Data Centre (2016). In
summary, 256 juniper sites were surveyed, and 66 sites had
populations exceeding 500 bushes. The largest area was 114 ha
at Birk Fell (Ullswater). There were 81 stands greater than 5 ha in
extent, 18 stands exceeded 29 ha, but the majority were less than
1 ha. The stands of var. saxatilis were mostly located in the western
Lake District where a large population at Whiteside extended more
than 33 ha. The health of the populations was assessed and showed
that only 1.6% of the populations were expanding while 58% were
in decline. Sheep grazing affected 42% of stands, red deer browsing
affected 11%, and shading affected 13%.
Overall the trend of results for surveys for native natural juniper has continued to
show declines with extinctions of sites and reductions in population size. In the
south there has been a progressive restriction to calcareous soils especially those
on steeper slopes with thinner soil. Juniper is virtually extinct on acidic heathlands
unlike northern England, Scotland and parts of continental Europe.
There have been concerted and successful efforts to ameliorate the decline of
juniper by conservation management with extensive planting of local native stock
propagated mainly from cuttings (see chapter 8). All plantations should be included
in future surveys to record their numbers, location and survival.
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a

b

Figure 35. Juniper coverage decline shown
by recording monads across parts of southern
England: a) the Chilterns; b) North Downs between
Guildford and Reigate; and c) Salisbury Plain
and Porton Down. Red squares indicate monad
records between 1500-1989 and blue squares
indicate monad records between 1990-2016.
Green lines show the vice-county boundaries.

c

The data used to create this map originates from
two sources i) used under license from the Botanical
Society of Britain and Ireland distribution database
and accessed from the society’s online database,
and ii) the Plantlife Saving Lowland Juniper Project
2013-2015. The maps contain Ordnance Survey data
© Crown copyright and database right 2016.
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Table 3. Surveys of juniper (bushes, sites, populations) with any estimates of percentage losses
(‘Population’ loosely defined as an area of juniper).

Total
bushes
(earlier)

Notes

Sources

4

1835
(11587)

Limited re-survey of
accessible sites

Fitter (1968);
Damart (unpubl. 1998)

5

10

No earlier data.
ssp. hemispherica

Griffiths &
Mclenaghan (2011)

176961

58% declining
40% stable
includes
var. saxatilis

Douglas (2014)

2273
(1456)

Teesdale excluded

Ward (unpubl. 1976);
Clifton et al. (1997)

311
(400)

Surveys did not use
exactly the same method

Ward (1973);
Kitchen, Kitchen &
Bailey (2004)

6

183
(138)

Additional sites found
on chalk sea cliffs

Ward (1973);
Russell (1999) pers.
comm. L.K. Ward

6

3149
(8167)

2010 Very accurate
survey

Ward (1973)
Mundell (BSBI) (2010)
pers. comm. L.K. Ward

Area

% Loss
Bushes

Pop. /
Sites

Extinct

Chilterns

84%

23

Cornwall

6

Cumbria

256 sites,
largest
150 ha

Durham

36%

49

Gloucestershire

22%

16

Kent

26%

26

Hampshire
(omitting
Porton Down)

39%

12

(17)

Northumberland 24%

34

1

1996
(1492)

Bushes on large sites
under-estimated 1973

Ward (unpubl. 1976)
Clifton et al. (1997)

Sussex

56

34

4767
(1465)

6 small new populations

Ward (1973);
Ward & King (2004)

5 ‘scrub’ others < 5
bushes, most solitary

Laurie (2012)

Excludes Beacon Hill
and military ranges

Ward (1973);
Banks (2004)

var. communis and var.
saxatilis

Dines (2006)

69%

Yorkshire
Swaledale
Wiltshire

37
39%

WALES
Glamorgan

812
(2068)
91

31%

10

Snowdonia

45

SCOTLAND

401

4

210
(304)

Ward (unpubl. 1967)
Dines (2006)
No earlier data

Dines (2006)

21,065

No earlier data. Random
stratified survey

Sullivan (2003)

2286

No earlier data

Braithwaite (2011)

4273

No earlier data

Borders Forest Trust
(1997)
McBride et al. (1998).

Dumfries &
Galloway

2473

No earlier data

Mearns (2001)

Coll & Hebrides

650

No earlier data

Pearman et al. (2012)

-

20-year comparison

Preston et al. (2007)

Berwickshire
Scottish Borders

76

NORTHERN
IRELAND

34

12

IRELAND

125

2036

No earlier data

Cooper et al. (2012)

UK General
Public Survey

453

44,000

No earlier data
40% < 10 bushes

Long & Williams
(2007)
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5. Ecology and Life Cycle
5.1. Reproduction
Juniper is a dioecious species with the sexes
occurring on different bushes. Bushes may come into
sexual maturity at different times. For example, in
Hampshire males have produced pollen cones around
nine years of age and females a little later (Ward
1981). However, other observations suggest maturity
time is much earlier on richer soils in southern
England and nursery-grown cuttings.

© All images L.K. Ward

© L.K. Ward

The sex ratio within populations on
the chalk of southern England is often
biased in favour of males, especially
where the bushes are grazed or
damaged by rabbits. Reproductive
females often grow less than males and
consequently are shorter on average
(Ward 2007) (figure 36). This is thought
to be related to the additional nutrition
required for the production of berries
(more properly known as ‘seed cones’)
as compared to pollen.

Figure 36. Taller male juniper with shorter female juniper
of roughly the same age, Porton Down, April 2012.

This sex difference does not always apply
elsewhere. In Poland Falinski (1980)
observed that females dominated very
old stands, while Marion & Houlé (1996)
did not find any consistently obvious
differences in sex ratios. Gilbert (2013) was
not able to determine sex reliably because
of the relatively short period of time during
which the pollen cones and berries were
present, and because not all female have
berries in his extensive surveys in Scotland.
Fewer females have been found to have
berries at higher altitudes, and above
500 m only 9% were recorded in fruit (Long
& Williams 2007).

a

Juniper reproduces mainly by sexual means and is
wind-pollinated. The pollen cone buds open March to
June depending on weather conditions and expose
the pollen sacs attached to each of the cone scales
(figure 37). In windy conditions clouds of pollen can
sometimes be seen and mild allergic reactions have
been reported in a few people.

b

Figure 37. Pollen sacs of male juniper and pollen dispersal
in May (Wiltshire); a) top -pollen sacs full, bottom - pollen
sacs mostly discharged; b) pollen discharged when bush
beaten with stick.
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In conifers the ovules are exposed to receive pollen and there are special
receptive droplets on the female flowers where the pollen grains stick
(figure 38). After pollination, pollen tubes grow down to the ovule to effect
fertilisation and the seed cones and seeds begin to develop.

© L.K. Ward

© L.K. Ward

© L.K. Ward

Figure 38. Receptive
droplets on unfertilized
seed cones (berries) of
juniper in spring.

Figure 39. Green first year cones and
purple second year cones at Porton,
Hants Oct 2010.

Figure 40. Twig in early November showing
first year larger green cones and very small
cones of the same age, some of which will
shrivel and be shed, but others will swell in
spring, be green in their second autumn,
and become purple in the autumn of the
third year.

In juniper the process of maturation
is complex; ripening to purple berries
in autumn takes 2-3 years and very
occasionally 4 years (Ward 2010) (figure
39). Those that will ripen in two years
swell soon after fertilisation in the early
summer and turn purple in the second
autumn. Those that develop over three
years are green and very small in the
first year, swell in the second spring and
turn purple in August to November of
the third year (figure 40). Most cones in
southern England ripen over two years,
while in Cumbria there are more bushes
with mixed ages and many of three
years or even occasionally four.
© L.K. Ward

Seed cones of juniper usually have three seeds
(varying 1-6) (figure 41). The oil sacs in the cones
probably function as antibacterial and antiviral
protection. Seeds in cones that appear healthy
and intact on the outside may not be so inside.
Southern England seems to be particularly
affected in some years, for example at Porton
Down, Wiltshire in November 2009, 686 cones were
sectioned and only 38 out of the 1954 seeds were
judged intact, just 1.94% (pers. obs. L.K. Ward).

Figure 41. Sections of immature cones in the first year
(green) and mature cones in the second year (purple)
showing mature good seeds and shrivelled aborted as well
as empty seeds. Small glistening areas in the flesh are oil
sacs (see chapter 2).
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Seeds are killed by insects and mites (see section
6.3) and aborted by failure of pollination and other
complicated factors related to the physiology and
nutrition of the female bushes during the long
maturation of the cones. The low numbers of viable
seeds have been related to the problems of juniper
reproduction in more southerly areas. Gruwez et al.
(2012) found that of the three developmental seed
phases (i) gamete development, (ii) fertilisation and
early-embryo development, and (iii) late-embryo
development, it was the latter that correlated with
juniper populations without recruitment. After
pollination, fertilisation was delayed to the second
spring when the pollen tube grows down to the female
gametophyte. There were indications that in warmer
areas this process might be disrupted leading to
failing embryo development or loss due to nutritional
status (Gruwez et al. 2014; Gruwez et al. 2015).

There are more good seeds per cone on young bushes
than in mature and old bushes (Dearnley & Duckett
1999; Ward 1981; Diotte & Yves 1989; McCartan &
Gosling 2013), although some very old bushes may
also produce good seed (pers. obs. L.K. Ward). Thomas
et al. (2007) review some of the statistics of cone and
seed production. Geographically there are marked
variations, with empty seeds being commoner in the
south of the range (García et al. 2000). A detailed
study by Verhayen et al. (2009) found that the decline
of juniper in parts of Europe was partially seed limited
and there were relationships between seed viability,
temperature and nitrogen deposition with drought
being a less important factor.

5.1.1. Vegetative Reproduction
In wetter areas where the ground is boggy and at higher altitudes
junipers may reproduce vegetatively by layering the branches
along the ground. With bushes of the more prostrate forms and
var. saxatilis, it can be difficult to distinguish individuals, for
example in montane Cumbria and Scotland (Smith 1980). There
are large clones in some places (Squirrell & Hollingsworth 2008).
Estimating the age of an individual can then be problematic
(Ortiz et al. 2002). Experiments in Canada on rooting cuttings
of var. depressa have also shown that ability to root is greater in
northern populations and in females (Houlé & Babeux 1994).
In Poland, Falinksi (1980) found that vegetative
reproduction was commoner in old declining stands.
On the drier chalk grasslands of the south of England
this is very infrequent. Occasionally where aging
bushes collapse, and the branches touch the ground,
they may re-root. The above ground rooted branches
are greener and more vigorous than the rest of the
bush. However, in these relatively dry situations the
re-growth does not necessary always persist after the
original centre of the bush dies.
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5.2. Seed dispersal
Ripe seed cones are dispersed by birds in the autumn and the blue waxy
bloom that develops at that time is thought to reflect UV light, making
the cones more visible (Burkhardt 1982). Although most cones are ripe
for dispersal in September in southern England, individual junipers vary
and some ripen as late as December (figure 42).
Figure 42. Counts of
seed cones with purple
colouration showing
timing of maturation and
disappearance on seven
individual junipers and
differences in successive
years, Pepperbox Hill 198889 (Ward 2010). * missing
values interpolated.

There is an extensive literature on dispersal of juniper berries,
especially in Spain (Garcia 2001; Garcia et al. 2001). Bird dispersers
mainly belong to the Turdidae (thrush family) and large flocks of
fieldfares moving around the countryside are particularly important
in spreading juniper to new sites (figure 43). The local abundance of
thrushes was found to be correlated across years and sites in Spain
with abundance of juniper crop (Jordano 1993).
Recent genetic work has further expanded our knowledge of movements between
fragmented populations, suggesting that birds move more between juniper sites
than previously thought. Van den Broeck et al. (2011) found that between 3-14% of
all juniper individuals in north-western European populations originated from seeds
from outside the population. Garcia et al. (1999) found that open patches receive
<1.0% of bird dispersed seed. In a study of scrub succession after disturbance
on the Chilterns at Aston Rowant National Nature Reserve, seeds of all woody
species were counted in bird droppings on fence posts in autumn/winter over two
years. Seeds of 14 woody species were identified, but only 65 seeds of juniper
were counted out of 6244 seeds (Ward 1976). Nine juniper seedlings/saplings were
subsequently recorded in 16 plots of 10 x 12 m over 12 years. The woody plant seed
rain and resulting germination is a species/reproductive/niche characteristic, for
example 3407 elder seeds but only 69 seedlings were recorded. Some seed cones
are attacked by insect pests, and are then less attractive to birds (García et al.
1999), so favouring the dispersal of undamaged cones. Further study of local bird
movements dispersing juniper within the landscape is required, especially how and
why birds visit bare ground where junipers regenerate. Dispersal of seed of prostrate
junipers in northern Scotland is less well understood.
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© L.K. Ward

Seed cones also fall to the ground beneath the female
bushes and on open, particularly sloping ground,
seedlings and sapling junipers may form cascades
downhill (Wilkins & Duckworth 2011). Cones persist
uneaten on the tree, often turning brown, and such
seed cones often contain fewer fertile seeds (pers.
obs. L.K. Ward). Seed cones on the ground and those
accessible on the bushes are also eaten by rodents
such as voles and wood mice (Barrett 1997; King &
Wilson 2001). This may explain why sowing of seeds
in the field without protection can be unsuccessful
(Thomas et al. 2007).
Figure 43. Flock of fieldfares visiting juniper at Porton
Down Wilts. November 1982.

5.3. Natural seed germination and regeneration
The seed bank type of juniper is classified as transient (Thompson et al. 1997),
but germination can be delayed sometimes by up to 3-5 years (Thomas et al.
2007). This fits reasonably well with incidental information, as very occasionally
young junipers do re-appear on recently extinct sites. Most junipers that appear
spontaneously at a distance from other sites are thought to be via bird dispersal.
Seed germination of juniper is complex and not convenient for artificial
manipulation for sowing (Pack 1921). The seeds from seed cones ripen in the
autumn and require a long period of after-ripening. As few as 1% germinate
without an after-ripening period. Dormancy seems to be due to the hard thick
seed coat and immaturity of the embryo which needs time to develop through the
after–ripening stage (Thomas et al. 1977). The seeds require two winters before
they germinate in spring, usually April - May in southern England. Germination has
been reported to vary greatly according to the specific treatment and seed source
(Johnsen & Alexander 1974). In an experimental sowing in north west Scotland
seedlings first started to emerge after 15 months, continued germination was
for 5 years with peak germination at 2 years and 7 months (Broome 2003). This
variability is thought to be an ecological adaptation that increases the chances
for individuals to establish in unpredictable habitats and those that result from
catastrophic events. There are usually vigorously fruiting parent bushes among or
within a few hundred metres of larger populations of young seedlings.

© L.K. Ward

In general, seedlings and young plants
of juniper are slow growing and are
most often found in un-grazed or lightly
grazed situations in communities with
bare ground and low-nutrient soils
where there is little competition from
other vigorous plants (Vedel 1961). In
montane Europe regenerating junipers
are often associated with glacial retreat
where there is little or no soil. A similar
habitat is the crests of eroding cliffs, for
example near Dover (figure 44).
Figure 44. Juniper on eroding cliff tops at St Margaret’s Bay near Dover, Kent.
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© P. Woodroffe

Figure 45. Markers to show locations of very small juniper
seedlings (most first year growth only) below a female
juniper in heavily rabbit damaged and grazed grassland at
Porton Down, Hampshire, 2016.
Figure 46. Juniper seedlings at Porton Down, Hampshire,
2016; a) four tiny seedlings in grassland below a female
juniper bush (Scale 1 cm) and b) severely browsed but
surviving small juniper.

a

b
Most of the younger stands of juniper in the south of England
regenerated after rabbits were lost to the disease myxomatosis in
1954-5. A good example was at Porton Down in Wiltshire where
successful regeneration continued for about 11 years and many
of these seedlings grew on to sexual maturity. Regeneration then
apparently ceased, although as is now realised, seeds were probably
continuing to germinate but were being grazed off by the resurgent
populations of myxomatosis-resistant rabbits and possibly by a
build-up of rodent numbers.
Pulses of regeneration were also recorded in Oland (Sweden) where
junipers were aged to the same years (28 and 2 years) in two fields
which had been abandoned from agriculture at two different times
(Baaker et al. 2007).
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Juniper seedlings are very inconspicuous and are
associated with open bare ground with sparse
vegetation, often with moss (pers. comm. A. Broome).
It is only recently that painstaking observational and
detailed mapping at Porton Down in Hampshire by
Woodroffe, Appleyard & Fitzpatrick (in prep. 2016)
has recorded far more very small young seedlings
around junipers than were ever realised to be there
before (figures 45 and 46a). Rabbit damage is creating
bared patches and mossy areas where the very tiny
juniper seedlings germinate, but because of the
severe grazing and scraping nearly all seedlings are
eventually killed. Those very few that do survive
are continuously cropped and very small (figure
46b). The research is still in progress and is starting
to show that most of the juniper seedlings very
close to the mature bushes are dying or lost, while
more survive slightly further away. This is a classic
picture of seedling distribution in relation to parent
plants in ecology (Janzen 1972; Connell1972).
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Regeneration with many age classes on one site is less common in southern
England unless there is continual erosion of the ground (Ward 1981) and/
or intermittent grazing. Banks (2001) describes a good example of natural
regeneration on eroding steep roadside banks where pioneer juniper on new sites
produced numerous seedlings, later rabbits increased and most of the young plants
were grazed out. Other biotic factors affecting seeds and seedlings are thought
to be seed consumption by mice and voles (Barrett 1997) although other work
has not confirmed this point (Wilkins & Duckworth 2011). Young seedlings are
also vulnerable to summer drought (Garcia et al. 1999; Rosen 1988 & 1995). We
may speculate that this climatic factor might have implications for juniper in any
future global warming (see section 3.4). Conversely, where seedlings are grown in
very moist conditions as in plant nurseries, they may succumb to Phytophthora,
Phomopsis and other fungi. This may happen in some conditions in the wild.
Finally, it is salutary to note that in Spain Garcia (2001) estimated
first year seedling mortality to be as high as 75% to 80%. He further
estimated that only 6 out of 10,000 seeds are able to produce a
seedling surviving its first year. Mortality following this first year
continues to be extremely high. Overall for a woody plant that
lives for 80 years or more a very low replacement rate will still be
acceptable, but even this is not being achieved in southern England
where natural regeneration is dependent on pulses of unpredictable
events producing suitable conditions for regeneration.

There is relatively little information about metapopulation dynamics
of juniper. However, this may be important in the conservation of
juniper as it often seems to be a semi-migratory species at least
in southern England. Juniper does not always regenerate with all
age classes in the same place as the parent plants, but exploits
new favourable regeneration niche habitats within the general
area of bird dispersal movements. In a long-lived plant like juniper
these initial conditions will not be so obvious as the adults persist
long after conditions have become unsuitable for regeneration.
Conservationists have not always fully appreciated these rather
different early habitat requirements. The progressive reduction in
juniper populations that we now observe results in declining seed
resources for dispersal, so that the relatively few new habitats
created ‘naturally’ in the local landscape may not be colonised. This
has been happening for many years (Ward 1981). Therefore, in the
absence of conservation measures we have to predict continuing
retrenchment of juniper back to areas where it is common with losses
in marginal areas (see section 1.3)
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5.4. Growth and height

© L.K. Ward

Juniper in different habitats, geographical areas and ages grows at very different
rates. Var. saxatilis in the north are particularly slow growing. The annual increment
of shoot growth varies according to location, habitat, sex, age and part of the bush
sampled etc. In Scotland, the growth rate for var. communis was typically 3-5 cm
per year (Broome 2003). In the south on the Hampshire chalk, the mean growth was
4.6 cm for old bushes and 6.7 cm for the young, with a minimum 0.5 cm for an old
unhealthy bush and 27 cm for a vigorous young male (pers. com. L.K. Ward).

Figure 47. Tall junipers, some up to about 6 m, drawn up by shading in
open pine wood at Porton, Isle of Wight Wood, Hampshire, 2013.

The maximum height achieved is
likewise very variable. At Porton Down
in Wiltshire some were about 6.0 m
in 2013 and still growing where they
were drawn up by shading in light pine
wood (figure 47). Junipers of 7 m were
also recorded at Holystone Burn in
Northumberland (1973). Junipers of
about 10 m occur in Scotland (Broome
2003) and probably there are taller
specimens in the UK. In Germany,
junipers of 10 m or more occur
frequently on the Luneburger Heide.
The maximum known height was for
a juniper in Norway at 17 m (Størmer
1953). This specimen was growing in a
pine woodland where it had been drawn
up to the light much as the Porton
junipers in figure 47.

Prostrate specimens of juniper can also be very large. The maximum
spread of an individual recorded by the Borders Forest Trust Survey
(1997) covered 35 m2. Var. saxatilis might also sometimes form large
vegetatively propagating clones.

5.5. Interrelationships between grazing
animals and juniper
The relationship between grazing and browsing animals and
juniper is complex:
1 Grazing maintains the grassland habitat, facilitating seedling
regeneration by creating bare areas and reducing competition
from the other plants.
2 Grazing prevents or reduces successful invasion by woody plants
that will grow on and shade out the light-requiring junipers.
3 Grazing and browsing damage junipers, and if severe may stunt
growth or kill individuals, especially small bushes and seedlings.
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Sheep, rabbits, hare and deer graze and browse junipers although they are not
very palatable because of the oils (dominated by monoterpenes) in the needles,
cones and wood (Thomas et al. 2007). Grazing tends to be more frequent in winter
when other forage is scarce for sheep (Fitter & Jennings 1975) and deer (Miller &
Cummins 1998). Prostrate forms of var. communis and var. saxatilis seem to be
more susceptible to grazing because of their low habit within reach of animals
(Sullivan 2003). Joensalo (2000) and McGowan et al. (2004) found that both sexes
were mainly browsed in winter, but proportionally more females and undetermined
sex plants (probably female) were more frequently grazed. They suggested that this
might be because females may not allocate the same levels of resources to plant
protection chemistry.

© L.K. Ward

© L.K. Ward

Small young juniper plants and seedlings are particularly vulnerable to grazing
damage. The foliage is nibbled off and although some very young seedlings do
sprout again from the base many are killed. Ward (in Morris et al. 1993) recorded
143 seedlings/young junipers in the small plots of a complex rotational chalk
grassland grazing scheme (5 years grazed and 4 un-grazed) at Old Winchester Hill
NNR 1982-1992. Their mean survival time was 4.8 years. Most grew during the ungrazed years, but all were progressively reduced in height during the grazing years
(e.g. an older specimen reduced in height from 42 cm to 3 cm). Even tube protection
proved inadequate (figure 48). Sheep numbers were too high in the grazed years
for optimum juniper regeneration management, but a changed regime would be in
conflict with maintaining the excellent chalk grassland flora on this site.

Figure 48. Chalk grassland rotational grazing
at Old Winchester Hill NNR, Hants c.1988. Short
term intensive grazing by sheep in small plots
with electric fencing and very young junipers and
seedlings protected by plastic tubes.

Figure 49. Rabbit warren and damage to chalk grassland
and vulnerable juniper Porton Down, Hampshire, 2010

Under continuous grazing by sheep many junipers will be limited in height, forming
cropped low bushes. These may expand slowly until some central shoots are able
to grow on out of reach of the grazing animals. Even established plants which are
frequently seriously grazed may progressively die. At Teesdale, Gilbert (1980) found
that there was almost no replacement although heavily grazed young plants of up
to 20 years old were common away from the main stands. Only 1 in 50 seedlings
survived for 10 years. Few had managed to reach bush size during the last 70 years.
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The numbers of sheep have progressively increased,
particularly in some upland northern areas such
as the Lake District. Dearnley & Duckett (1999)
found that this was the cause of the imbalance
of age classes of juniper. Regeneration had been
badly affected by the close grazing of sheep, and
damaged older stands of mature bushes had a poorer
reproductive output. More recently a comprehensive
survey showed that 58% of juniper populations
were declining (34.4% slowly and 23.7% fast). The
main cause was sheep browsing at 48% in all sites
but rising to 76.7% when sites without sheep were
eliminated from the analysis (Douglas 2015).

Figure 50. Rabbit browse line on an old low growing male
juniper at Porton Blakes Firs, Wiltshire, 2010.

© L.K. Ward

Rabbits are a serious problem in many areas since the 1980s as
they cause extensive damage to some sites (figure 49), but they also
produce open bared ground where juniper seedlings appear. Juniper
seedlings and young saplings are continuously browsed (figure
46b) or bitten off and killed, while the foliage is grazed within rabbit
reach to make an obvious low browse line (figure 50). Small young
bushes are killed by ring-barking of the trunk, while bushes with
larger trunks may be badly damaged (figure 51). The open wounds
may facilitate the entry of fungi, but it is thought that the resin that
exudes from the juniper with this type of damage may be important
in reducing infections.
Figure 51. Serious rabbit damage caused
by chewing the base of a juniper trunk at
Porton Down, Wiltshire 2010.

© L.K. Ward

Deer browsing also damages junipers and can be
identified by the higher levels on the bush and the
larger twigs that are neatly cropped. Bucks rubbing the
velvet off their newly acquired antlers cause serious
fraying of the bark (figure. 52). Deer in Cumbria were
the cause of 11% of declining populations (Douglas
2015). In the Scottish Highlands, where red deer
populations can be large, Miller & Cummins (1998)
found that junipers were browsed more in late winter
when other foliage was scarce. Pioneer plants suffered
heavy browsing and prostrate plants were heavily
browsed throughout their life cycle (Sullivan 2003)
although snow-lie does provide some protection.

Figure 52. Deer damage caused by rubbing the velvet off
the newly grown antlers, Porton Down, Hampshire, 1994.
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5.6. Juniper succession to scrub and woodland
5.6.1. Shade intolerance

© L.K. Ward

Juniper is shade intolerant at all stages of life, but
particularly at the young seedling stage (Grubb et al.
1996). Weed control to increase light as well as reduce
competition is therefore an important aspect in the
establishment and growth of young juniper plants
(Broome 2003). Successful seedlings are occasionally
found under the light shade of some bushes and
trees, for example in 20.5% daylight levels typical of
40-year-old thinned Scots pine woodland (Humphrey
1996). Once established juniper bushes can continue
slow growth in light shade, for example in birch
woodlands in Scotland where they form an understory
(figure 53).

Figure 53. Juniper under light canopy birchwood at Feshie
Bridge, Inverness

5.4.2. Death of junipers in shaded communities
In lowland England most scrub and woodland is successional and becomes dense
and shady so that junipers progressively die as the shade increases, though in
lighter areas like small glades or the sides of tracks they may persist for much
longer. The dense shade of yew is particularly lethal to juniper (figure 54), although
yew seedlings may have earlier been ‘nursed’ under protective junipers.

© L.K. Ward

Dead skeletons of junipers can often be seen in large
numbers under yew and beech on southern chalk
downs. Juniper timber is relatively resistant to rotting
and insect attack and can be identified for many years
from the smell of the wood. Many juniper plants do
not live to their potential life span as they are shaded
out and killed by encroaching scrub and secondary
woodland. This can happen relatively quickly. For
example, in patchy scrub at Riddlesdown in Surrey 40
bushes were mapped in glades in 1969 and by 1987
only seven were still alive. Annual ring counts of 10
bushes that had been shaded out and died were 29,
40, 43, 48, 61, 68, 72, 74, 74, 77, and 79 (Ward 2004).

Figure 54. Juniper being engulfed by dense shading
growth of yew trees Stockbridge, Hampshire, 1975

Shading in seral successions to scrub and woodland was the most
important cause of losses of juniper populations, for example 26% in
Sussex between 1970 and 2003 (Ward & King 2006). In Cumbria 13.8%
of populations were declining due to shading (Douglas 2015). Sullivan
(2003) also found that shading of woodland juniper in Scotland caused
it to die (2% of surveyed woodland populations were affected) and
shading may also be responsible elsewhere where juniper deaths were
unexplained in 42% of the surveyed woodland populations.
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On the southern chalk soils the life span of junipers
in open un-shaded conditions is roughly 90-130
years. Possibly the oldest bushes will have been
heavily browsed when young, only growing faster
after growing out of reach of animal damage, while
the shorter life span will be bushes that grew faster
in the absence of rabbits and domestic animals (pers.
obs. L.K. Ward). Populations where most of the bushes
are dead and dying are not unusual. This is because
the bushes are roughly even-aged, having originated
together from a regeneration event (figure 55). Nearly
all these old junipers dying in the open have serious
cankers and rots in the roots and butts and many
have fallen. Most have suffered from these diseases
for many years, and when seriously weakened have
been subject to wind-throw which may also bring
them within reach of grazing animals (see section
6.1.4; figures 64a and 64b). These old junipers may
survive for years with only one small twig alive but
still producing pollen or berries (figure 55). The age of
death of 54 un-shaded junipers was estimated from
ring counts at Porton Down in Wiltshire, and the mean
annual ring count to date was 106.9 (s.d.11.2 with a
range from 71 to 136 )(pers. obs. L.K. Ward).

© L.K. Ward

5.7. Longevity

© L.K. Ward

a

b
Figure 55. Dead and dying old junipers in open grassland
in a population at Porton Down, Wiltshire; a) an area of
declining junipers 1979 and b) an area with mostly dead
junipers 1984.

The oldest known juniper so far for the UK was from Teesdale in 1977
and had 255 very narrow rings denoting slow growth particularly over
the first 100 years or so. This was probably due to the type of severe
browsing described earlier but here due to sheep browsing (figure 56).

© J. Grant

b

a

Figure 56. Old dead juniper in
Teesdale; a) cross section of
basal trunk showing estimated
ring count of 255 (each dot 10
rings) with paler areas being
the last live areas, and b) the
same Teesdale juniper bush
before cutting.
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Empirical data have shown that fastergrowing junipers have shorter life spans
than slower-growing ones (Ward 1981)
since confirmed in several studies of
other conifers. This means that larger
junipers are not necessarily older. We
can confidently expect that much older
specimens of the slower-growing
var. saxatilis will be recorded from
Scotland. The absolute maximum age
of juniper from anywhere in the world
is uncertain. Molisch (1929) records
a juniper in Latvia near a sacrificial
site with a circumference of 2.75 m
and estimated to be 2000 years old!
From Russian Lapland he notes one
with 533 rings, while Schweingruber
& Poschlod (2005) record a verbal
reference to ssp. sibirica (= var. saxatilis)
with 840 rings in the Polar Ural of Russia.
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5.8. Time series photos of young and old populations on a chalk down
A series of photos have been taken at Porton Down (Wiltshire and Hampshire) of the same example areas in
young and old populations (figures 57 and 58). The records illuminate the importance of the time scale and the
changes that are likely to occur naturally, as well as the importance of unforeseen events and processes that
have affected the junipers.

Figure 57. Time series for a population of younger
bushes at Porton Down, Hampshire. Temporal change
between 1969 to 2015. Old junipers in background with
a marker Yew.

1969

1969 - Young bushes which had
germinated for several years after
myxomatosis virtually eradicated the
rabbits. These bushes were almost all
below knee height. The ground was
stony and the vegetation sparse.

1973

1973 - the bushes had grown taller,
were very healthy with foliage to ground
level and no signs of damage.
1979 - was about two years after the
beginning of the recovery of rabbit
populations and about 50% of the
junipers had been killed by ring barking
of the young trunks and browsing the
foliage. The surviving bushes had lost
all the foliage up to rabbit browse height
and most had some damage to the
trunks.

1979

1983 - taller stronger junipers that
had survived the rabbit damage were
beginning to show signs of recovery
with foliage growth above browse
height. Branches that were basally
damaged had sparse foliage and
were dead or dying. Moss cover had
increased.

1983
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1990 - taller bushes were out of reach of
the rabbits and starting to grow well, but
more of the smaller bushes had been
killed by ring-barking. In this year there
was serious damage to the foliage on
one side of the bushes caused by severe
gale force winds carrying salt water from
the sea. The bushes began to lean into
the direction of the prevailing winds.

1990

2002 and 2010 - the bushes mostly
continued to grow well although many
were leaning further. Rabbit grazing
kept the grassland very short, ant hills
became obvious, and damage to juniper
trunks now did not kill the bushes.

2002

2015 - the junipers had grown to a
mean height of 2.96 m (n=83) and the
tallest was 5.0 m. A few of the smaller
bushes were shaded and in poor health,
and a few bushes with basal rots had
fallen. Invasion by other woody plants
was uncommon (pers. obs. L.K. Ward).

2006

2010

2015
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1995 Bush 5
© L.K. Ward.

Figure 58. Time series for older junipers at Porton
Down, Wiltshire. Left column showing un-shaded
junipers. Right column showing large old juniper
number 5.

1984 Group

2005

1994

2013

2004

In the left hand series an unshaded group of juniper
are shown in grassland in front of a distant group of
blackthorn. In 1984 the discoloured yellowing foliage
on one of the juniper bushes indicated serious disease
(probably basal rots and root cankers) and by 1994
most of this bush had died, although in 2004 and 2014
a few small branches damaged by deer and rabbits
were still alive. By 2014 the remaining healthier bush
seems to have been partially protected from basal
damage by the growth of blackberry and privet.

2014

The right hand series shows the death of a juniper after
invasion by blackthorn Prunus spinosa. In 1995 a very
large old male juniper was mainly healthy and the
advancing front of suckering blackthorn had not yet
reached the trunk. In 2005 the suckering blackthorn
had begun to affect the juniper which had patches
of brown dying foliage. In 2013 this juniper died. It
almost certainly had basal rots but the shading and
root competition from the blackthorn shorted its life.
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6.0. Fungi, Lichens, Insects and Mites
Depending on Juniperus communis
In the same way that common juniper is represented in many different
communities of flowering plants (see section 7), it has its own set of associated
species of many groups of both plants and animals. Among associated plants
there are mosses, fungi, algae and lichens, and in continental Europe juniper
even has its own dwarf mistletoe, juniper dwarf mistletoe Arceuthobium oxycedri.
Animal species include loosely associated higher trophic groups such as birds and
mammals, through to lower trophic plant-feeding insects and mites. There are
also further levels in the food-web including predators, parasites, and even hyperparasites (parasites of the parasites) of the juniper herbivores. There are similar
food webs in the fauna of the communities feeding on the lichens and algae on
the bark but these are usually also found on other species of woody plants.
Useful general ecological points to help understand associated fauna and
flora of plants include:
1

Specificity – is a term used to describe association to particular food plant
species. Some specific insects and mites and some fungi are entirely
dependent only on the species, Juniperus communis, while others are
specific to the genus Juniperus and so will feed on ornamental species of
Juniperus in gardens or on the other species of juniper in Europe. Species
specific to plant family will only feed on Cupressaceae (which includes
Juniperus). A few less specific juniper insects/mites and more of the Fungi
can be dependent on other conifer families like the Pinaceae (pines). Insects/
mites that can feed on almost any plant family are termed polyphagous.

2

Specialism to part of juniper – some insects/mites have an entire life cycle
feeding on a particular part of the juniper bush, such as the seed cones
(berries) or the buds etc. Similarly, fungi may be particularly associated with
woody trunks,roots or leaves.

3

Geographical range - insect/mite species feeding on juniper do not all occur
throughout its geographical range. Several species are often referred to
as Mediterranean species as they occur only in southern England, e.g. the
Juniper Mirid bug Dichrooscytus valesianus, while others are adapted to the
arctic-alpine environment, e.g. the juniper sawfly Monoctonus juniperi.

4

Host plant population size – sites with more junipers and less isolation from
nearby juniper sites have more species of phytophagous insects/mites (Ward
1977; Strong 1979).

5

Damage to host plant - some species seriously damage their host which may
even die sometime after infection (these are mainly fungi).

It is not practical to describe or even list all the species of insects, mites and
fungi associated with juniper here, so the following sections refer to other sources
of information, and describe a few important pathological species or others of
general interest in the ecology of juniper.
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6.1. Fungi
The Fungal Records Database of Britain and Ireland
has 113 records of fungi and slime molds recorded
on juniper (British Mycological Society 2016). Even
in the very well-studied south of England a species of
fungus, Mycena juniperina, new to the UK was found
in 2015 on the bark of juniper at Porton Down (pers.
comm. P. Woodroffe & A. Appleyard; figure 59).

© P. Woodroffe & A. Appleyard

It is not practical in this dossier to
consider all these species even though
many fungi specifically associated
with juniper are rare and interesting.
However, a brief review is given of some
pathogenic species which can cause
serious harm or even kill junipers.
Sadly, juniper has not been immune
from the spread of diseases and insect
pests, which of recent years have
affected a number of trees in Britain
accidentally or by natural expansion
in a changing climate, for example
Dutch elm disease and ash dieback.

Figure 59. Mycena juniperina, a fungus new to the UK
on bark of juniper at Porton Down, Wiltshire, November
2015; a) view of a colony on a trunk, and b) a close-up
of this mushroom.

6.1.1. Phytophthora austrocedrae
It is of great concern that a new disease has recently appeared in
the UK. Phytophthora austrocedrae affects juniper and is usually
fatal (figure 60).

Figure 60. Phytophthora austrocedrae at Mardale Fell, Cumbria 2006
showing affected junipers before diagnosis confirmed.
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This disease was first described from
Argentina in 1948 in a National Park
(near to exotic tree plantings) where it
was killing Chilean cedar Austrocedrus
chilensis, which is in the same family
as juniper, the Cupressaceae. In 2011
the disease was confirmed in Upper
Teesdale NNR, and is now known from
the natural environment in many
parts of the UK particularly Cumbria
and Scotland (Perth, Kinross and
the Highlands) with a few scattered
sites in the south of England, as well
as from many plant nurseries and a
few gardens (Forestry Commission
2016). Other known, but less common
hosts are lawson cypress, and nootka
cypress. Infected junipers have foliage
reddening and browning over all or
most of the crown caused by the
damage in the roots and stem bases.
The roots are seriously damaged with
the phloem killed and lesions formed
which extend upwards, so that the tree
eventually dies because the main stem
has been girdled.
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At Teesdale it has been necessary to restrict public access to some areas and to
remove infected and some healthy junipers to reduce infections. In Cumbria,
junipers are often on public commons while in the Scottish Highlands junipers are
in difficult remote terrain, and it is therefore not always practical to reduce access
and take all the desirable precautions to restrict spread of the fungus.
This fungus may have arrived in soil from infected sites and spread
from plant nurseries, where junipers have been propagated for
planting out. As P. austrocedrae is a notifiable pathogen causing
serious damage, there are now detailed notes about management
of affected juniper sites including many precautions when
propagating and planting out new stock (Forestry Commission
Scotland Guidance Note 2013).
There are possible future risks that P. austrocedrae might mutate and spread to
junipers and other Cupressaceae in the landscape. Furthermore, it is also possible
that other species of Phytophthora will invade (O’Hanlon 2015) and could even
hybridise to form novel diseases (Mabbett 2013). Indeed, Phytophthora incidence in
many exotic species including juniper, is frequent in European plant nurseries and
there seems to have been a serious failure of plant biosecurity (Jung et al. 2015).

6.1.2. Rust fungi (Gymnosporangium spp.)

a

b

Figure 61. A juniper rust fungus, Gymnosporangium clavariaeforme at Stockbridge: a) sporulating in damp weather on
a Juniper twig in early April, and b) extensive galling (swellings) and dieback on juniper branches in late April .
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Rust fungi (Gymnosporangium spp.) are an interesting group of conspicuous
fungi that are closely associated with the genus Juniperus. These species have
perennial galls on juniper trunks and branches (figure 61). Small branches are
frequently killed, while larger branches and even trunks are galled and keep
enlarging, but may not be killed for many years. Infected areas are swollen and
have rough markings on the surface bark.
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When these fungi sporulate in damp weather in
spring they have conspicuous fruiting bodies with
characteristic ephemeral yellow/orange finger-like
projections (‘tongues of fire’). Spores disperse in the
wind and infect various woody species of Rosaceae,
such as hawthorn and apple. Galls develop (figure 62)
on the summer host and spores then disperse back to
the junipers. These fungi can become a problem on
fruit trees in some countries, and sometimes junipers
are destroyed to break the host alternation cycle.
G. clavariaeforme occurs throughout the UK,
although it is rare in some areas such as Wales where
it is classified as ‘vulnerable’ because it probably
occurs on less than 1000 native bushes (Woods
et al. 2015). G. cornutum occurs on junipers in
northern England and Scotland and alternates with
mountain ash. Sullivan (2003) recorded this species
in woodland and open ground junipers, but it has not
yet been observed on prostrate mountain juniper.

Figure 62. Gall of Gymnosporangium clavariaeforme on
hawthorn, the summer host.

6.1.3. Other diseases of juniper
There are a number of other important diseases of
juniper and other conifers which have often been
described from gardens (Strouts 2003). Only a
few are mentioned here.
These include juniper blight Phomopsis juniperova which causes
die back of twigs which are often girdled, and browning of the
foliage beyond the diseased tissue. Small, black, spore-containing
fungal fruiting bodies develop; no resin is produced. This fungus
occurred in 31% of all populations surveyed in Scotland (Sullivan
2003), with an average of 23% of junipers affected, making it the
most commonly found cause of fungal disease. At Morrich Moor
NNR it was identified on browned branches of var. saxatilis present
on sand dunes but may not be the cause of all the browning at this
site (Joint Nature Conservation Committee 2007). It has also been
identified in Wiltshire (pers. comm. R. Strouts).
Cypress Canker Seiridium cardinale is a micro-fungus that can
cause a lethal disease on cypress and other related conifers and
has been recorded on juniper in Wiltshire (pers. comm. R. Strouts).
This fungus kills patches of bark and increases in size year after
year until the branches are girdled. If the trunk is affected the
whole tree will die. Large amounts of resin are produced.
© L.K. Ward

Juniper needle cast fungus Lophodermium
juniperinum may be mildly pathogenic or not (figure
63). It is very commonly seen and easy to identify by
the small elliptical black fruiting bodies.
Figure 63. Juniper Needle Cast Fungus
Lophodermium juniperinum, Pepperbox
Hill, Wilts 1989
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a

b

Figure 64. Juniper die back; a) bush no. 101 at Porton in 2012 with
dieback and discoloured foliage on one branch and serious resin flows
on the trunk; and b) the same bush in 2016 after falling with badly
rotted trunk (1m rule scale)

6.2. Lichens, mosses and algae
Juniper wood is an excellent host for many
species of these groups (figure 65). The
branches and trunks of older bushes in wetter
climates are particularly favourable. It is not
practical to describe all these species here, but
some information follows about lichens.

© L.K. Ward)

Lichens are affected by atmospheric pollution and
climate, and Ellis et al. (2009) found that historic
woodland structure was of greater importance than
present-day woodland structure in controlling lichen
species composition and richness in juniper scrub
in conservation areas in the UK. In northern Europe
(Estonia) it is often the practice to cut down old
junipers when restoring alvar grasslands, but Jüriado
et al. (2014) found numerous epiphytes including
rare lichens on large old junipers, and recommended
that some of these bushes be preserved.

Figure 65. Lichens, mosses and algae on an old juniper
branch, Porton Down, Wiltshire, 2007).

Like the insects, lichens also have geographically
restricted ranges, and a particularly favourable
area is the Cairngorm mountains, which includes
western-most outliers for lichen species with a
boreal montane distribution. For example, Vulpicida
pinastri, which is a rare species found mainly in
association with large populations of juniper
(Binder & Ellis 2006).
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Junipers may often be seen with
various degrees of die back with poor
thin and discoloured foliage. The cause
of this is not necessarily obvious,
and may be due to disease, age, poor
nutrition or shading. In most cases a
diagnosis will need expert mycological
investigation. For example, at Porton
Down some junipers showing die
back develop severe basal resin flows
with accompanying rots and cankers.
After many years this leads to greatly
weakened trunks and wind-throw
in larger bushes (figure 61). This
could be associated with infections
after damage by rabbits or deer,
facilitating the entry of pathogenic
fungi and secondary rots. Preliminary
investigations by the Forestry
Commission ruled out Phytophthora.

© L.K. Ward)

6.1.4. Juniper die back
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6.3. Insects and mites
6.3.1. Juniper feeding species
Forty-two species of insects and mites that are more or less specific to juniper
in Britain were recorded by Ward (1977). Since then more species have been
recorded. Fifty-two are listed in the BRC Database of insects and their food plants.
A few more species are included in the biological flora of juniper (Thomas et al.
2007). Over the last 50 years or so, about nine juniper insects previously known
from elsewhere in Europe have been found in the UK. Most of these have spread
from junipers in plant nurseries and gardens e.g. Argyresthia micro-moths,
although a warming climate might also be involved e.g. Blair’s shoulder knot
moth Lithophane leautieri (Ward 1991).
Juniper feeding insects (known as phytophagous) and mites are
distributed according to their individual climatic requirements and
possibly also the history of their colonisation of the host plant in
the past. Some species are of Mediterranean origin and occur on
chalk-grassland junipers, while others are of arctic-alpine origin
and found only in northern mountainous areas. There are more
species of the insects and mites in the fauna of juniper in England
and that of the Scottish mountains than in the Lake District and
northern England (Ward 1977).
All these phytophagous species, some of which are rare, need to be taken into
account in the conservation of their food plant. Ward & Lakhani (1977) studying
juniper sites as islands of food plants, found that the largest juniper populations
had the most species of insects and mites. Smaller and more isolated juniper
populations were relatively impoverished with more of the species that were good
dispersers or had alternative hosts in cultivation in gardens (see chapter 9). In
Scotland, Gilbert (2013) also found that the largest juniper populations had more
fungal disease and insect herbivores.

6.3.2. Invertebrates and mites feeding on juniper
seed cones
Damage caused by insects and mites attacking seed cones is
especially important because of their importance in affecting the
reproduction of the junipers, and in commercial operations where
damage is not acceptable.
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Eriophyid gall mite Trisetacus quadrisetus (Acarina:
Eriophyiidae). This species is the most prolific pest of
juniper cones in the lowlands, mainly across southern
areas of England (another species T. juniperinus
galls the buds occasionally). These exceedingly
small mites enter the seeds in the cones in their
earliest stage of development, probably around the
time of pollination. One or more seeds in a cone
are affected, but any unaffected seeds continue to
mature normally. These mites reproduce extensively,
feeding on and killing the developing seed. The
galling causes the seed wall tissues to proliferate and
become fluted (figure 66a and 66b). Bristow (1982)
counted 1982 of these tiny mites in a single berry! The
mites move out when the resources of the affected
seeds in the cone are used up, and some mites
infect the following year’s cones. The cone is more
or less distorted above each galled seed (figure 66c).
Infection rates on junipers in southern England can
be very high and vary from year to year. The numbers
of seeds galled ranged from 0.53–96% in counts
from various juniper populations. Young junipers
seem to have lower numbers of seed cones galled
by mites, probably as there are few early colonisers
and populations of the mites built-up slowly.

a

b

c

Figure 66. Galls of Eriophyid gall mite Trisetacus
quadrisetus (Acarina: Eriophyidae) in first year cones in
autumn: a) cross section shows fluted galling with two
unaffected seeds which have aborted naturally; b) closer
view of the tiny mites; and c) distorted openings at top
of seeds.

b

Figure 67. Juniper seed chalcid Megastigmus bipunctatus (Hymenoptera:
Torymidae); a) exit holes in second year cone in early autumn, and b)
individual seeds have a single larva in late autumn.

Juniper seed chalcid Megastigmus
bipunctatus (Hymenoptera: Torymidae)
(figure 67). This species occurs
throughout the British Isles. The adult
female has a long curved ovipositor
and lays an egg in a juniper seed in
late summer. One to three seeds can
be affected. The larva eats out the seed
then pupates inside the seed in early
summer. In late summer adults chew
a small exit hole in the top of the seed
and berry and emerge. Occasionally
the adult fails to bite its way out and
dies in the cone, possibly this is when
the female juniper itself has very many
cones to support.

Juniper berry miner Argyresthia praecocella
(Lepidoptera: Yponomeutidae) (figure 68). This micromoth is found throughout Britain, but is now quite
uncommon in southern England. It is mostly found
on large populations of juniper with many fruiting
females. It mines the flesh and sometimes damages
the developing seeds in juniper seed cones.
Figure 68. Juniper berry miner exit hole (cone full of frass)
Argyresthia praecocella (Lepidoptera:Yponomeutidae)
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a

Figure 69. Scale insect Carulaspis juniperi
(Hemiptera: Diaspididae)

a
Figure 70. Juniper shield bug
Elasmosthethus tristriatus
(Hemiptera: Acanthosomatidae):
a) adult sucking juice out of
juniper berry; and b) adult and two
immature nymphs.

© L.K. Ward)

Juniper shield bug Elasmostethus
tristriatus (Hemiptera:
Acanthosomatidae). This bug drills
holes in the cones and sucks out the
juices (figure 70a). The small black dots
on the surface of some cones later in the
summer are probably scars of injuries
by this species. It is spreading north in
the UK, and now occurs in Scotland. It
also feeds on many other ornamental
Cupressaceae, so that instead of being
an uncommon insect only on juniper
as it was back in the 1960s, it is now
very common in many places.

© J.A. Grant

Juniper scale Carulaspis juniperi (Hemiptera:
Diaspididae) (figure 69). This species, and to a lesser
degree the minute cypress scale C. minima, are
pests of various Cupressaceae, including juniper, and
are found on the foliage and cones. Juniper scale
is a fairly recent invader of Britain. It was recorded
on wild and urban juniper on the North Downs in
the 1970s (Ward 1977) and has been spreading in
throughout Britain. The first specimens of Carulaspis
were noted at Porton Down in 2003 and populations
expanded to most of the sample females with up
to 50 individuals per cone in 2013. Subsequently
numbers have fallen as populations of predators
expanded (pers. obs. L.K. Ward). An interesting
specific powdery lacewing predator, Coniopteryx
juniperi, new to Britain, was recorded at Box Hill
(Ward 1970). Incidentally, the Bermuda cedar
was virtually extinguished by related scale insects
probably introduced on nursery stock as there were
no natural predators on the Island (Challinor 1971).

© L.K. Ward)
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b

© L.K. Ward

Finally, there is some concern over an
unknown problem on cones on Cumbria
juniper. It appears that possible fungal
disease is attacking the berries, but
further research is required (pers. obs.
L.K. Ward) (figure 71).

Figure 71. Cones from Mardale in
Cumbria which could have been
attacked by a fungal disease.
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6.3.3. Specific Insects on other parts of juniper

a

Galling and mining species are among the most
specific plant-feeding insect species having the
closest relationships to juniper.

© J. Grant

There are many insects and mites that depend
on other microhabitats such as foliage, live wood
and rotting wood. It is not practical to describe
and picture all these here. This account is of the
commoner and more easily seen or otherwise notable
species or species groups. Information about all
species appeared in Ward (1976), but there are of
course additions, changes in nomenclature and
distribution since that time.

b

There are at least four species of gall midges (Diptera:
Cecidomyiidae) (figure 72). Oligotrophus gemmarum
is a southern species which is very inconspicuous
as the buds are only slightly enlarged, while
O. juniperinus is large and northerly in occurrence
(O. panteli may be associated with var. saxatilis).

There are several species of micro moths of the
genus Argyresthia (Lepidoptera: Yponomeutidae),
which mine berries, shoots or needles of juniper. For
example, the larva of A. dilectella (figure 73). Several
more species that primarily mine cypress or other
Cupressaceae have been introduced over the last 40
years, probably from nursery stock for example A.
trifasciata first recorded in 1982.

© L.K. Ward

Figure 72. Gall midges a) cecidomyid bud gall opened
to show larva of Oligotrophus gemmarum a southern
species, and b) bud gall of Oligotrophus juniperinus a
northern species.

Images © L.K. Ward

Figure 73. Stem miner of Argyresthia
dilectella (Lepidoptera: Yponomeutidae).

a

The juniper webworm moth
Dichomeris marginella (Lepidoptera:
Gelechiidae) is notable because it
causes serious damage mainly on
ornamental junipers (figure 74). It
does occur on wild juniper but is
usually less damaging, except where
the bushes are grown in garden
situations. A related northern species,
Scottish Crest D. juniperella, is a rare
species of Scottish mountains.

b

Figure 74. Juniper web-moth Dichomeris marginella (Lepidoptera:
Gelechiidae): a) damage caused by webbing and feeding larvae on
a garden grown specimen of var. communis (ssp. hemispherica); and
b) mating adult moths on wild juniper.
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Freyer’s pug Eupithecia intricata is not seen
so often, but is interesting in having three subspecies which show the same sort of geographical
patterning as other juniper insects. Sub-sp.
arceuthata occurs in southern England, the
Edinburgh pug sub-sp. millieraria in northern
England and Scotland, and Mere’s pug subsp. hibernica only in the Burren region of
Western Ireland. These pug moths feed on other
Cupressaceae and are not confined to Juniper.

a

b

Figure 75. Caterpillars of the juniper pug moth
Eupithecia pusillata (Lepidoptera: Geometridae)
showing two variations of colouration; a) yellow and
black patterning b) green colour patterning.

Juniper carpet moth Thera juniperata (Lepidoptera: Geometridae) caterpillars
are similar to the green varieties of the juniper pug but have more white spotting
and are found in early summer. The moths fly in the autumn. This species has
been declining with the loss of wild juniper and is now relatively scarce, although
it can feed on some garden junipers. The juniper carpet moth is particularly
camouflaged on the bark where it may be found resting.
A small species but one occurring in colonies on
the smaller twigs and so more easily visible is the
juniper aphid Cinara juniper (figure 76). The colonies
that develop in late spring and summer are usually
accompanied by ants. When present in high numbers
these aphids may cause rather stunted clumpy
growth of the juniper foliage, and often produce such
copious honey dew that the leaves become coated
with black sticky moulds. Five species of Cinara
aphids have been recorded in Britain, including the
recent discovery in Scotland of C. smolandiae (Giant
juniper aphid) which like C. juniperi is a specialist on
J. communis (Baker & Blackman 2014).
© L.K. Ward)

There are other foliage and shoot feeding insects
of juniper, and a few will be briefly mentioned
here. The bug Dichrooscytus gustavi (= valesianus)
(Heteroptera: Miridae) is a less common species
on wild juniper in southern England, but is
spreading to ornamental junipers in gardens. It
has a ‘Mediterranean’ type of distribution. In the
mountains of Scotland, there is the small Thrips
juniperi (Thysanoptera: Thripidae) which feeds
on juniper pollen, and also a very rare sawfly
Monoctenus juniperi (Hymenoptera: Diprionidae)
only occurring in fragments of the Caledonian
Forest in Scotland.

Figure 76. Juniper aphid Cinara juniper
with ants in attendance.
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Caterpillars of the larger macro-moths feeding on
juniper are more often encountered than adults.
The most frequent are those of the common juniper
pug moth Eupithecia pusillata (Lepidoptera:
Geometridae) which occurs throughout the British
Isles. The caterpillars are easily beaten out of
junipers in spring and are interesting in having
variation in their markings which probably provides
camouflage among the juniper foliage (figure 75).
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6.3.4. Mites feeding on juniper foliage
Another species that might be noticed is the conifer red spider mite Oligonychus
ununguis (Acarina: Tetranychidae). This species sometimes develops very large
populations and the foliage may become badly spotted and browned, especially
on junipers in dry places in hot summers. There is also the false spider mite
Pentamerismus erythreus (Acarina: Tenuipalpidae) first recorded by Ward (1977)
and known to cause damage to juniper foliage in other countries.

There are numerous parasitic and predatory species
on juniper. Some of the former are likely to be more
specific to their hosts and so ultimately dependent
on the juniper, but these species are relatively poorly
known. Ward (1977) compiled a provisional list of
about 70 predacious and parasitic insects and 80
species of spiders on juniper in southern England. Of
the predatory species there are examples of predators
being most closely associated with conifers such as
the larch ladybird Aphidecta obliterata which feeds on
the juniper aphids (figure 77). The large numbers of
spiders on juniper are probably related to the closely
sheltering foliage and the branch structure.

(© L.K. Ward).

6.3.5. Predatory and parasitic
invertebrates

Figure 77. Larch ladybird Aphidecta
obliterata (Coleoptera: Coccinellidae).

6.3.6. Other invertebrates associated
with juniper

(© J.A. Grant).

About 100 other species that were frequently found on
junipers in southern England were recorded by Ward
(1977). Old junipers often have a very good encrusting
bark ‘microflora’ of algae, lichens and fungi and there
are numerous small invertebrate species associated
with this habitat although not specific to juniper.
Bark lice Psocoptera are particularly abundant, as are
moss mites Oribatids. The case bearer moth Luffia
ferchaultella (Lepidoptera: Psychidae) also occurs in
this microhabitat (figure78).

Figure 78. Case bearer moth Luffia ferchaultella
(Lepidoptera: Psychidae) on juniper bark.
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Juniper wood is unusually resistant to rotting and
insect attack, which is thought to be due to terpenes
and other chemical deterrents in the bark. The
most vulnerable areas are those that are already
showing signs of rots, often on the undersides of
fallen branches. Eleven species of beetles have been
recorded in association with juniper, and most of them
boring into the wood (Thomas et al. 2007). Strangalia
melanura beetles (figure79) have emerged from some
old juniper logs in the author’s shed!

Figure 79. Strangalia melanura beetles
(Coleoptera: Cerambycidae)

Finally, another juniper habitat is the dense evergreen
foliage which shelters many flying insects at different
times of the year when they are abundant with
particular importance to some overwintering species
like leafhoppers and parasitic Chalcids. Junipers are
also important to nesting and roosting birds.
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7. Habitat requirements and plant communities
All varieties of juniper have a wide tolerance of rather different environmental
factors, over a broad range of geographical distribution and altitude with
representation in many plant communities. Juniperus communis is a more or less
important element in 16 plant communities in the British Isles (data extracted from
Rodwell 1991a; 1991b and 1992; see chapter 8). Therefore, it is not really practical
to very closely define habitat requirements in the same way as can be done for most
of the rarer plant species. There are factors in common in the various habitats which
are briefly referred to in this section, but juniper communities will need separate
consideration for detailed management according to their special characteristics.

7.1. Key environmental factors
Environmental indicators are useful in understanding the presence or absence of plant species
in different habitats. A system of dividing plants according to their climatic and physical
requirements for light, nitrogen, moisture, reaction (soil pH) and salt was originally formalised by
Professor Ellenberg in central Europe, but has been adapted for British plants within the ECOFACT
project (Hill et al. 1999). Scores, which range from 1-9 in each category, for juniper habitats are as
follows:
Light = 8 this high value groups light-loving plants rarely found where relative illumination in
summer is less than 40%. Junipers do not regenerate well or persist in heavy shade and die in
later stages of forest succession, and therefore require very open communities (Grubb et al. 1996).
Nitrogen = 3 plants of more or less infertile soils, and are poor competitors to other plants in
regeneration and growth on rich soils. Juniper is not able to compete against faster-growing
competitive species in richer soils and thus only grows in very poor soils.
Moisture = 5 fresh soils of average dampness, often free-draining. Juniper does not grow in
damp or wet soils.
Reaction = 5 plants of moderately acid soils, only occasionally found on very acid or neutral to
basic soils. Although this is suitable for the more northerly conditions within which juniper grows
in Britain and Ireland, it does not reflect the wide amplitude of habitats, for example the chalk
communities of southern England!
Salt = 0 juniper is absent from saline communities.
Juniper is particularly associated with free draining and skeletal soils. In southern
England these are chalk and oolitic grasslands and scrub, and open habitats such
as quarries, ancient trackways, hill forts and roadsides. In the north of England
there are also large stands on limestone pavements and scars as in Yorkshire.
Juniper also occurs abundantly in some acidophilous heath communities. The
most important in England are those of Borrowdale volcanic slates, followed by
Bannisdale slates, Coniston flags, Whin sill (dolerite) and Millstone grit which is
important in the Teesdale area. Often juniper occurs in northern areas that were
mined in the past. There are also smaller stands on the sides of eroded streams,
for example in Northumberland. In the highlands of Scotland juniper is common
in some grazed areas, in birch woodlands and in open pine woodlands of the
Caledonian Forest. In some areas there are almost pure juniper stands with very
few tree species. Var. saxatilis is scattered in exposed, rocky and montane dwarf
shrub heath habitats through northwest Scotland and the Outer Isles. There are also
uncommon but important juniper sites on sand dunes in northeast Scotland which
are recognized by the EEC Habitats Directive (1992) (figure 80).
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a

b

Figure 80. Juniper present at Invernaver Special Area of Conservation; a) close-up image of juniper in a dune slack, and b)
wide view of Invernaver dunes showing the habitat within which the juniper grows

7.2. Biotic factors and land use
The relationships between juniper, grazing animals, land-use by man and
succession must be included among habitat requirements. Indeed, the common
name for juniper in the USA is ‘pasture juniper’ exemplified by a study showing how
exposed stones on grazed pastures are very important as they protect seedlings
from grazing and trampling and provide a micro-environment for the seedlings.
Hejcman et al. (2012) have used juniper pollen found in charcoal with in sediments
and the soil profile as an indicator of historical pasture land use. They consider
how the dynamics of the grassland areas of central Europe reflect the development
of human society and the political situation, particularly wars, since the start of
agriculture in the Neolithic age.
Following the retreat of glaciers at the end of the ice ages juniper colonised the
resulting bare soils. Later it seems likely that there were fluctuations in numbers of
wild herbivores due to over-grazing, starvation and disease which created nutrientpoor short grassland and bare areas suitable for juniper regeneration, alternating
with taller un-grazed grassland with successional shrubs and trees (Vera 2000).
Juniper is not very palatable to stock when established and is relatively long-lived.
The influence of farming by man changed this theoretical savannah type habitat
situation, because in some places there was severe and continuous over-stocking
and use of woody plants for firewood (including recently juniper for gunpowder
in Cumbria). The original forests were replaced by heathland, juniper and thorny
scrub and in some places in Europe by huge areas of shifting sands (Rodwell 2001).
Juniper was one of the species that survived.
The history of grazing over the last 150 years at Porton Down (Wells et al. 1976)
and many other areas on the chalk in the south of England provides more recent
examples of this biotic niche of juniper. During the mid-nineteenth century wheat
prices were high, but fell from 1870 and fields were abandoned. This corresponds
roughly with the age of the old junipers at Porton (most regeneration 1875-1896).
Rabbits were kept in warrens (for example there was a warren at Porton Down), but
they escaped and increased in numbers so that overgrazing by huge populations
was rife in southern England creating swathes of bare chalk on the Downs (Tansley
1949). In 1954-1955 nearly all the rabbits died of the disease myxomatosis which
was introduced by man. Open ground with little vegetation was left and most of the
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current younger generation of juniper germinated just after this time. Similarly, in
upland areas of Wales, juniper populations and their ages relate to depressions in
agriculture in the nineteenth century and between two world wars when grazing was
reduced and junipers regenerated (Dines 2006). Overstocking by sheep and cattle,
and increasing deer populations are problems today in the conservation of junipers
in some upland areas of the Lake District, Snowdonia and Scotland. In the latter wild
or deliberate fires are also influential, although they mainly kill junipers, especially
where there is continuing intensive muir burn management for grouse moorland.
They may also sometimes promote regeneration after a disaster, for example
juniper regenerated after an accidental fire at Tynron NNR in Dumfries (Kerr 1968).

© L.K. Ward

© L.K. Ward

Established junipers as well can be killed by severe grazing and trampling
(figures 81 and 82), but if the grazing is intermittent some may survive.

Figure 81. Yarnbury Castle, Wiltshire 1971 under severe
grazing pressure but with some surviving junipers.

Figure 82. The same area of Yarnbury Castle in 2005
showing dead remains of the junipers. Juniper is now
extinct on this site.

Seedlings germinate in the bare ground habitats produced
by animals trampling the ground and making scrapes,
including sheep paths and cattle tracks through gates that
act as pinch points (Wilkins & Duckworth 2011). Junipers
past the seedling and sapling stages can survive and grow
slowly although very badly browsed (see section 5.5). In this
situation a bush can act as a ‘nurse’ to other more palatable
species of scrub that germinate and grow in the shelter
below until they can resist grazing (Watt 1934; Allegrezza
et al. 2016). However, the ‘nurse’ scrub may facilitate
succession to woodland, particularly yew woodland, which
will eventually kill the juniper bushes by severe shade.
Nature conservation management for juniper has to include this
background of seral change in relation to grazing animals and land
use when devising methods of natural regeneration. At the same
time, it is important to consider the expected longevity of the bushes.
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7.3. Summary of habitat requirements of juniper in Britain
Table 4. Summary of the habitat requirements of juniper.

Type

Positive attributes

Negative attributes

Physical and
topographical

Steep eroding slopes - hills, mountains, steep
eroding stream banks/valleys (cleughs), cliffs,
quarries and mines (usually abandoned),
roadside banks, ancient trackways,
earthworks - bare ground for other reasons

Not very boggy
Not long hot summer droughts

High altitude tree line
Vegetation and
structural

Open/bare ground, slow growing
communities

Not heavy shade in successional scrub/
woodland

Full sun to slight shading
Local seed parents (little or no
persistent seed-bank)
Large juniper populations for
associated insects
Biotic

Grazed habitats with complex
inter-relationships:

Grazed habitats with complex interrelationships:

• Intermittent heavy/no grazing
for regeneration

• Heavy grazing (sheep, rabbits)
kills seedlings/saplings
• Grazing older junipers prevents/reduces
succession
Frequently burnt habitats deleterious

Chemical

Thin nutrient poor mineral soils either
acid or alkaline

Not very wet and not saline

7.4. Juniper in plant communities in Britain and Ireland
National Vegetation Communities (NVCs), which have been described in detail
by Rodwell (1991a, b & 1992), are important in the conservation of juniper
communities (Ward 1994) which may be grasslands, woodlands, grasslands and
heaths and some are montane. There are three major communities with juniper as
the dominant species. These are described first and then other communities where
juniper might occur are listed in the final section. More details for all communities
and sub-communities for juniper including the original sample data used to
construct the NVC can be consulted in Wilson & King (2001).
There are some difficulties in descriptions of successional communities because
there are differences between the current status of the vegetation in comparison to
its past historical composition. This is particularly relevant to juniper because it is
one of the species that is dynamically related to changing land use. Over the last 40
years or so, conditions for regeneration have not been good, and as a consequence
early successional communities with juniper are now less common and the
grassland communities in which juniper occurs as seedlings and very young plants
are less obviously important in the NVC (Wilkins & Duckworth 2011). Juniper may
also occur in very small numbers in unexpected places and communities, which is
possibly related to bird dispersal.
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7.5. NVC communities where juniper is dominant
7.5.1. W19 Juniperus communis var.
communis - Oxalis acetosella woodland
(juniper - wood sorrel)

© L.K. Ward.

Juniperus communis var. communis is the most
abundant woody species in this community though
some stands have an open over-canopy of downy birch
Betula pubescens. The junipers may be patchy, but the
bushes are not widely scattered. The bushes may have
very diverse forms, and can be affected by browsing
by stock or deer. Bilberry Vaccinium myrtillus and
heather Calluna vulgaris and ferns may be prominent.
The grasses present are creeping bent Agrostis
capillaris, velvet bent A. canina and sweet vernalgrass Anthoxanthum odoratum, while wood sorrel
Oxalis acetosella, heath bedstraw Galium saxatile and
tormentil Potentilla erecta are common.

Figure 83. W19 Juniperus communis var. communis - Oxalis
acetosella woodland at Crathie Wood, Aberdeenshire.

© L.K. Ward.

This is a community of higher altitudes in the colder
parts of northwest Britain on a wide variety of soils
(Rodwell, 1991a). All the soils are free draining, but are
not extremely dry because of the heavier rainfall in
these areas. The community is represented in northern
England, although its greatest area of abundance is
in the Scottish Highlands (figure 83). Whether this is
a climax montane scrub is uncertain because of past
destruction of the tree canopy in which pine and birch
would have been abundant (figure 84). Where trees are
not present at lower levels then seral processes do not
occur and the community is like a climax community.

Figure 84. W19 Juniperus communis var. communis - Oxalis
acetosella (Juniper-Wood Sorrel) among pine woodland at
Loch an Eilen in the Caledonian Forest.

7.5.2. W21 Crataegus monogyna - Hedera
helix scrub (hawthorn - ivy)
This is a very mixed and extensive community
including most of the seral thorny scrub and hedges
in the British Isles. It is especially characteristic of the
chalk and limestone of southern England (Rodwell,
1991a), though there are examples around Morecambe
Bay (figure 3).
© L.K. Ward.

Juniper is more often found in the wayfaring tree
Viburnum lantana sub-community on the shallower,
drier soils on steeper more exposed slopes (figures 85
and 86) than the scrub on deeper soils where hawthorn
Crataegus sp. is dominant. Diverse shrub species
such as wayfaring tree Viburnum lantana, dogwood
Cornus sanguinea, wild privet Ligustrum vulgare and

Figure 85. W21 Crataegus monogyna - Hedera helix scrub
(sub- community Viburnum lantana) with many young
junipers at Bulford Down in 1971.
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buckthorn Rhamnus catharticus with tree species like
yew Taxus baccata, whitebeams Sorbus aria agg. are
frequent. This scrub is more obviously successional
to trees in the south than in the north, although
succession may still be slow on very impoverished dry
soils or sites where few trees invaded early on (Duffey
et al. 1974). In some places grazing by rabbits or
stock has prevented scrub succession, and the juniper
then may be the major scrub species in the grassland
community CG7. Eventually bushes die in the open of
old age and disease.
Figure 86. W21 Crataegus monogyna - Hedera helix scrub
(sub-community Viburnum lantana). The same general
area at Bulford Down in 2008 with some junipers now
unhealthy and shaded. Viburnum lantana still present,
also Ligustrum vulgare, Cornus, Rosa and Rubus sp., with
tree species like Taxus and Sorbus aria.

7.5.3. H15 Calluna vulgaris - Juniperus
communis var. saxatilis heath (heather mountain juniper)

© L.K. Ward.

Prostrate juniper occurs in a variety of dwarf sub-shrub
heaths in Britain, but is more or less consistently
dominant in the sub-shrub mat of the CallunaJuniperus heath (figure 87). This community may have
been greatly reduced in amount by burning (Sullivan
2001). Heather Calluna vulgaris and bell heather Erica
cinerea are especially frequent. It is accompanied
by a distinctive element of oceanic hepatics (mosses
and liverworts). This community is found at moderate
altitude in the cool ocean climate on the western coast
of the northwest Highlands and Islands (Rodwell,
1991). It is best developed on cool, shady slopes
blown clear of snow, and is replaced at the junction
of the sub-alpine and lower alpine zones by W19
Juniperus-Oxalis scrub. There are stands, which are
floristically and physiognomically intermediate
between these two communities, with juniper difficult
to identify between communis and saxatilis. Thus,
this is a transitional community on the junction of
the low alpine and sub-alpine zones. It can be seen as
the northwest Highland equivalent of the Juniperus
- Oxalis scrub of the east central Highlands, though
there it is mountain juniper var. saxatilis that colonises
up to the limit of the forest zone.

Figure 87. H15 Calluna vulgaris - Juniperus communis var.
saxatilis heath at Beinn Eighe, Wester Ross.
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7.6. Juniper in other grassland, woodland and heathland communities
CG9 Sesleria albicans - Galium sterneri grassland
Although juniper is not included in the community
description in Rodwell (1992), it is considered an
important colonist in some of these grasslands. The
community occurs on free-draining but moist soils
usually over drift-free Carboniferous limestone in
the submontane and montane areas in the northern
Pennines. The climate is cooler and wetter than that
of the southern lowland calcicolous grasslands.

Juniper is a locally common plant of open
ground and grasslands, successional scrub and
woodlands throughout the British Isles, and
is recorded in many other communities:
CG7 Festuca ovina - Hieracium pilosella Thymus praecox / pulegioides grassland
Juniper invades along with other woody plants in the
very early succession of the open vegetation of the
Cladonia sub-community on chalk and limestone,
and may form an open scrub as at Porton Down
(Wells et al. 1976). Where larger numbers of junipers
grow and become the dominant element along with
other shrubs this community grades into the W21
Crataegus monogyna - Hedera helix scrub. Juniper
can persist as scattered bushes in chalk and limestone
grasslands, but under severe grazing pressures
may eventually become senescent and die without
replacement by regeneration (figures 55 and 57).

CG13 Dryas octopetala - Carex flacca heath
Juniper approaching var. saxatilis in its procumbent
habit occurs in the Salix repens - Empetrum nigrum
ssp. nigrum sub-community. This community is
restricted to calcareous lithomorphic soils in the
cool oceanic lowlands of northwest Scotland.
H7 Calluna vulgaris - Scilla verna heath
Juniper is very rare in this community of short
carpets of shrubs in the area of the Lizard
Peninsula in Cornwall (figure 4) and southwest Wales. This is the extreme maritime
fringe of British sub-shrub vegetation.

CG2 Festuca ovina – Avenula pratensis grassland
(including CG2a sub-community Cirsium acaule
- Asperula cynanchica and CG2b sub-community
/ Succisa pratensis - Leucanthemum vulgare)
These are ‘typical chalk grassland’ communities
with short and species rich-turf, varying in relation
to the grazing regime. Where severe grazing is
completely relaxed as after the loss of rabbits by
myxomatosis, seedlings of local shrubs and trees
can survive and grow on, including juniper. Periods
of heavy grazing followed by relaxation may favour
regenerating juniper and indeed this was the regime
used in a managed rotational grazing regime at Old
Winchester Hill NNR in Hampshire (figure 48).

H12 Calluna vulgaris - Vaccinium myrtillus heath
Scattered bushes of var. communis can be found
in some situations around the eastern Highlands
in this community. This is the typical sub-shrub
community of acid to circum-neutral, free-draining
mineral soils in the cool and wet sub montane zone.
Sometimes found in association with W21 scrub,
the community is widely distributed in southeast
Scotland, the Lake District, parts of Wales and the
southwest peninsula, and the North York Moors.

CG3 Bromus erectus grassland (including CG3a
typical sub-community and CG3d sub-community
Festuca rubra - Festuca arundinacea)
CG3a is closest to the ‘typical chalk grassland
of CG2, while CG3d is tall, rank and species poor.
These communities are also related to grazing
as the dominant species, upright brome Bromus
erectus, is palatable to sheep, cattle and rabbits
and expands rapidly when grazing is relaxed.
Junipers can invade initially and grow on, but the
window of time for regeneration is likely to be less
as these communities become dense and shaded
faster than the short grass communities of CG2.

H14 Calluna vulgaris - Racomitrium
lanuginosum heath
This community, also known as dwarf mountain
heath, includes sparse records of juniper generally
as var. saxatilis. It is the typical shrub community of
base poor soils at moderate to fairly high altitudes
in the cool oceanic climate of the mountains
of northwest Scotland. It sometimes gives way
at lower altitudes to prostrate vegetation in
which var. saxatilis becomes very common and
often co-dominant with the stunted heath.
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H16 Calluna vulgaris - Arctostaphylos uva-ursi heath
Var. communis occurs very occasionally in this
community in the east central highlands.
H17 Calluna vulgaris - Arctostaphylos alpinus heath
Var. saxatilis occurs in some stands, but the generally
small contribution of this plant to the vegetation
here helps distinguish it from the community H15
heath. The community is confined to northern
Scotland on exposed ridges at higher altitudes.
H20 Vaccinium myrtillus - Racomitrium
lanuginosum heath
Var. saxatilis occurs locally in this community
type, which is strongly centered in northwest
Scotland on humic base-poor soils on fairly
exposed slopes at moderate to high altitudes.
In the former, var. saxatilis occurs in the Viola
riviniana - Thymus praecox sub-community.
H21 Calluna vulgaris -Vaccinium myrtillus
- Sphagnum capillifolium heath
Var. saxatilis (and Arctostaphylos species) are
occasional in this community of mixed sub-shrubs.
In fact, their absence helps separate the community
from H15 heath. It occurs widely but locally through
the northwest Highlands and on the island of Skye.
W11 Quercus petraea - Betula pubescens
- Oxalis acetosella woodland
Var. communis occurs in the more open areas of this
community, its increasing abundance often marking
transitions to stands of W19 woodland in the north.
W17 Quercus petraea - Betula pubescens
- Dicranum majus woodland
In Eastern Scotland, var. communis may occur in this
woodland community, which can form mosaics with
the more calcifugous stands of the W19 woodland.
W18 Pinus sylvestris - Hylocomium
splendens woodland
Juniper can be found as scattered bushes or
in small patches in this community, and may
become locally dominant in the absence of Pinus.
These stands are best seen as mosaics with W19
woodland. They are a characteristic feature of
higher altitude situations in eastern Scotland.
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8. Conservation Management
Regeneration is the critical factor in the management of juniper. It
does not matter if there is no regeneration for years, but replacement
does need to occur during the reproductive life span of populations. In
northern England and Scotland regeneration problems are less critical
than in the south of Britain where most of the current healthy juniper
populations are around 60 years in age as they regenerated some
2-15 years after Myxomatosis in 1954. These junipers can be expected
to have a life span of roughly 90-130 years, with longer lifespans for
bushes that were browsed initially (Ward 1982; pers. obs. L.K. Ward).
However, many of this generation of juniper have already died due to
shading in successional situations. Old, shaded and unhealthy bushes
produce fewer berries and seed production is lower.
The management of juniper for nature conservation is not straightforward,
particularly where junipers are growing as successional scrub. This occurs when
the junipers regenerate under specific favourable conditions, will then grow on,
and eventually be extinguished by age or shading out, so that then this long term
cycle must be repeated. Situations where junipers continually or spasmodically
regenerate include under a livestock grazing regime, or in a particularly favourable
habitat such as steep slopes with erosion that create suitable habitat for seed
germination and seedling growth within sparse vegetation. These tend to be in
montane areas.
The following sections attempt to summarise the currently known
scientific and practical background to the semi-natural management
of regeneration, succession and aging. This is followed by methods
for enhancing juniper population recovery by seeding or propagation.
The conservation of the fauna is very briefly discussed.

8.1. Regeneration in the context
of agriculture

© J.A. Grant and L.K. Ward

Under modern intensive agriculture with high
standards of animal husbandry and increased human
occupancy of the land, it is unlikely that the sort of
land use that favoured juniper regeneration in the
general lowland landscape in the more distant past
will ever return. The old ways were often associated
with the Rights of the Commons (often called ‘wastes’)
which were frequently overgrazed by sheep or cattle
(also sometimes goats, horses or rabbits). There might
also have been intermittent browsing of shrubs,
ploughing, fallowing, burning, cutting of peat, removal
of shrubs and trees for firewood and temporary
abandonment of any management. This type of land
use in the lowlands progressively came to an end from
around the 1750s, and particularly around the 1850s

Figure 88. Old remnant junipers on East Burnham common
(Burnham Beeches) near Juniper Cottages on sandy soils in
1970. Rescue management using cuttings began some 30
years later.
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when the Acts of Enclosure restricted communal use
to one owner so that ‘improvements’ could be made
in agricultural practices. Quite a few southern juniper,
both past and present, are on commons, for example
in Gloucestershire. Heaths have been particularly
badly affected and junipers have become practically
extinct. For example, at Burnham Beeches, a common
in Buckinghamshire, there were many bushes
(described as ‘fine’ in 1926) but there has been
a long term decline (figure 88). There are still a very
few old bushes today and rescue conservation by
Plantlife is underway using cuttings from the
survivors for propagation.
Figure 89. Blind Tarn Moss, Cumbria 1973.

On the hills and mountains of northern England, north Wales and Scotland, upland
commons with sheep farming (and to a lesser extent deer farming) are extremely
important for juniper populations. The stocking rates and grazing times are probably
the main determinants of the health and reproductive status of juniper populations
in these areas over the years. Our understanding of the relationships between the
grazing regimes, health and regeneration of juniper has been greatly improved
recently by a very detailed survey and assessment of the status of all the juniper sites
in Cumbria led by Douglas (2014). In all, 40 volunteers helped with the assessment
and detailed mapping of 256 sites (including those of var. saxatilis). The survey found
that 40% of the populations had a stable age structure while 58% were declining. This
was based on age class information for each population to assess current and past
regeneration and the current health and mortality of the bushes.
Table 5. Comparison of percentages in juniper age classes at Blind Tarn
Moss, Cumbria in 1973 (pers. obs. L.K.Ward) and in 2011 (Douglas 2014).
P = present.
Year

Seedlings

Young

Mature

Old

Ill

Dead

1973

2

5

20

73

(5)

(5)

2011

P

P

P

>90

P

P

Estimated total numbers >8000 in 2011 ‘very little regeneration in decades,
struggling under heavy browsing and no substantial regeneration in many
decades, the site was also invaded by sycamore’.
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Among the declining populations
sheep grazing was affecting 48%, red
deer browsing 11% and shading 13%.
When the effects of sheep grazing were
assessed the proportions in the fast
declining category increased drastically
(23.7% - 42%). Many populations
were also well below their maximum
altitudinal limit in the county, most
being within 100 – 200 m above sea
level. This illustrated dependence on
grazing for their continued existence
and possibly original establishment.
There were large numbers of sites with
seedlings, but the seedlings did not
survive the winters due to grazing,
for example at Blind Tarn Moss (figure
89 and table 5).
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Elsewhere in the north of England, and Scotland over-grazing is
also frequent (Gilbert 1980; Miles & Kinnaird 1979a & b). Seedlings
and young junipers are killed and eventually some of the older
bushes succumb or die of old age, so that there is a progressive loss
and populations are fragmented into communities of scattered
individuals (Borders Forest Trust 1997).

© L.K. Ward

The comprehensive results from Cumbria (Douglas 2014) are
particularly useful in providing a factual assessment of the probable
long term effects of grazing on juniper sites. The main causes of loss
and failure of juniper to regenerate were identified as over-wintering
of sheep on the fells which is now much more common than in the
past. However, any changes in regime will result in financial loss to
farmers, but this might be offset under an agri-environment scheme
with government grants. Where bushes are severely browsed and
there are few young plants or seedlings, overgrazing is very likely. In
this situation some of the older junipers also succumb or die of old
age, so that there is progressive loss and stands are fragmented into
communities of scattered individuals (Borders Forest Trust, 1997).
This situation occurs in northern England and in Scotland (Gilbert
1980; Douglas 2012; Miles & Kinnaird 1979a & b).

Figure 90. Junipers in heathland with shepherds for sheep grazing in
Lüneburger Heide (Totengrund), Lower Saxony, Germany in 2003. n.b.
sheep are dots just about visible toward left centre.
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In conclusion, the regeneration of
juniper occurred naturally under past
agricultural practices but these are
no longer financially viable in the UK
without government aid for nature
conservation or finance from wildlife
conservation societies. In some places
revenue from tourism could help offset
the costs by helping local businesses.
This seems to be the case in Germany
where the Luneburger Heide, which
is well known for its many junipers
on sandy heathland, has become a
Historical Cultural Landscape as well
as a Nature Reserve and sheep are
shepherded in the old style (figure 90).
Even here there are some problems
with regeneration still to be solved,
although trials are ongoing about
the value of removing some of the
junipers to keep an open canopy
combined with sheep grazing (Hommel
et al. 2013). It is also probable that
renewal of the historical management
practices, for example stripping turf
down to mineral soils and foraging
for kindling to thin out the dense
stands of juniper, will be beneficial.
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8.2. Managing juniper on nature reserves
8.2.1. Natural regeneration
A detailed scientifically tested prescription for the management of natural regeneration of juniper
is not yet available, although various investigations provide insights into the best conditions for
regeneration and some of the reasons why trials and experiments have not been very successful.
In Holland, Hommel et al.(2013) described extensive trials of germination on sandy
soils and found that high light availability, soil disturbance (covering the seeds
with some sand) and the absence of vegetation and litter were the most important
conditions favouring juniper regeneration. The main limitations seemed to be
drought, lack of phosphate, soil acidity and browsing by rabbits. Very low seed
viability was also observed.
In Belgium, Verhayen et al. (2005) concluded that the effectiveness of intensive
management had failed when they resurveyed demographic plots after 23 years.
They found that with the rates of mortality and limited recruitment the population
might go extinct within 40 years. This was attributed to lack of bare ground for
germination and low viability of juniper seeds.
In a scrub succession experiment on the Chilterns, seeds were counted in bird droppings on the
fence posts in the first two years, but although there were a few hundred junipers locally, only 65
seeds of Juniper were recorded out of 6244 seeds of 14 woody species (Ward 1976). Nine small
juniper plants were recorded over 12 years in the disturbed ground plots and none in denser
successional grassland. This suggested the area of open and bare ground for seed germination
and poor dispersal from too few seed parents limited regeneration.
At Teesdale, existing junipers grew well in rabbit fenced plots, but there were no seedlings in the
un-grazed denser tall grass, and mice and vole numbers were high. A set of additional exclosures
where existing juniper bushes were winched out was undertaken to expose bare ground, replicating
the historical management of pulling out large junipers by pony and chain for use as firewood or
haystack bases (Barrett 1998). In these plots there was good initial germination and juniper seedling
establishment, but in the long term the fencing failed enabling rabbits access and all the seedlings
were eaten whilst the vegetation closed over, preventing further germination (Barrett 1997).
Browsing by stock or rabbits of seedlings which have germinated naturally near
the female parent can be prevented by special mesh seed shelters. Broome (2003)
found that 32% of viable seed germinated in 0.6 m high shelters compared to 14%
with no shelter, and after 5.5 years junipers had established at 60 of 200 locations
shelters. The shelters also improved early growth, but might have affected the
growth form, so removal at about 5 years was recommended. Wilkins & Duckworth
(2011) constructed a specially designed cage to protect seeds and seedlings from
rabbit vole and mice damage (as much as possible). These cages were placed near
the parent female. These shelters can also be positioned over any other naturally
occurring seedlings vulnerable to rabbit damage, such as on an eroding chalk bank
(figure 91). Various other techniques for regeneration are being tested by ongoing
research and field trials described by Wilkins & Duckworth (2011).
After cages are removed, young junipers may still be vulnerable to rabbit damage.
The junipers that were killed by rabbits at Porton Down in the 1970s were nearly
all over 15 years old and the survivors were the taller and more robust bushes. Ring
barking was a serious cause of later deaths of larger bushes.
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Generally, management of junipers
on steep or rocky slopes with thin or
eroding soils can be expected to be
more successful even if regeneration is
erratic. Usually these situations have
most of the age classes present and will
need little attention in comparison to
sites with junipers from regeneration
events related to a change in land use
or grazing pressure.

Figure 91.Cage protecting seedlings and very young
junipers from rodents and rabbits grazing on a steep
chalky slope.

There are likely to be serious problems anywhere if there are large populations
of rabbits even if the very inconspicuous juniper seedlings are germinating
successfully (overgrazing by domestic animals is more easily controlled if
agreement with managers can be reached). Stoats, foxes and birds of prey usually
provide insufficient natural control for rabbits, and although myxomatosis often
recurs locally, large populations of rabbits are only reduced for a few years. Active
rural agricultural methods of trapping, ferreting and gassing are likely to be
unacceptable and also have to be repeated frequently. It is therefore most likely
that fencing will be needed. Rabbit fencing is expensive to install and is notoriously
difficult to keep in good repair where there are many rabbits. Fences need frequent
inspection and constant repair (Ash 2012) and in some hilly situations they need to
be marked to avoid bird collisions and sited below the skyline (McBride 2005).
Deer are another problem as they can cause serious damage by browsing seedlings
and young junipers and damage branches when shedding the velvet off the antlers
(figure 52). Fencing is not practical in most places, but deer management including
shooting is acceptable and provides some control. However, there are often so many
deer in the general countryside that they quickly reinvade reserve areas and control
is best organised by local deer management groups (Gill 2000).
Unless soils are very poor indeed, most
sites will eventually need management
usually by grazing. Junipers can
survive grazing when at the small bush
stage even when heavily browsed, but
seedlings will be killed.
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8.2.2. Summary of requirements for managing natural regeneration
From general observations of juniper habitats, ad hoc management, experiments
and restoration techniques for recreating lowland grassland (Morris et al. 1994;
Stevenson et al. 1994; Walker et al. 2004) the following requirements for natural
regeneration of new generations of Juniper are suggested:
 A nearby population of healthy fruiting junipers.
 Open bare ground or short slow-growing vegetation and nutrient
poor soils produced by:
 removal (stripping or scraping) of nutrient rich top soils and
competing vegetation especially if the site has thick vegetation/scrub
where nutrients accumulate, or is ex-agricultural where fertilisers
have been used;
 disturbance of soils to create open patches;
 continuous heavy grazing to create bared ground and short turf
followed by no grazing; and
 cutting and/or burning to remove vegetation and reduce nutrients.
 Reduction and prevention of severe grazing by rabbits or domestic stock
for at least 10 years if seedlings/saplings appear. If very tall grass grows
on better soils and begins to swamp young plants, light grazing is possible
although junipers do seem to grow through eventually. Summer grazing is
better than winter grazing (Fitter & Jennings 1975; Douglas 2014).
 Long-term maintenance of rabbit and stock-proof fencing (Barrett 1997; Ash
et al. 2003). This is a difficult practical problem requiring constant attention.
 Patience! This is long-term management and will take years. For example,
regeneration took 14 years at Bulford in Wiltshire (Ash 2012). Restricting
factors include:
 seed rain/dispersal may be poor for years;
 drought may kill seedlings;
 seedlings are extremely difficult to see and careful observations
are required to identify them and their locations.
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8.3. Managing successional change and aging
Nearly all juniper sites in the lowlands are not in the easiest management
situation of continuous regeneration under favourable controllable grazing
regimes. For instance, they may have no regeneration, or be seriously browsed
and damaged by rabbits or be in later stages of aging or within successional
scrub, ranging from a few clumps of bushes to dense scrub and woodland with
junipers being slowly shaded out.

8.3.1. Recovery management in successional scrub

© L.K. Ward

On many extant juniper sites, other
competitive woody plants are already
present among the juniper and need
to be removed to prevent future losses
and extinction (figure 92). This can be a
time-consuming job for dense scrub on
steep slopes and will need repetition.

Figure 92. Juniper overgrown by other scrub vegetation
with clearance in progress at Saddlescombe, Sussex, 2011.

© L.K. Ward

Where possible management is best undertaken
during the earlier years of scrub succession, as
otherwise the surrounding grassland may be very slow
to reinstate and more junipers will die. If competition
with woody plants has been causing shading for years,
then their removal might need to be undertaken
slowly, as otherwise poorly growing spindly etiolated
junipers are vulnerable to light shock, wind-throw
and snow damage (figure 93). However, even where
junipers are older and some die after clearance, the
remaining junipers will have a longer life span in
comparison to the effects of severe shading.

Figure 93. Weak juniper freed from
engulfing but supporting scrub and
subsequently damaged by heavy snow,
Pepperbox Hill, Wiltshire, 1987.
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Regrowth of the woody plants may need to be
controlled by stump treatment or re-cutting (Wilkins
& Duckworth 2011). The subsequent management of
the site also needs to be considered. After ensuring
that the cleared junipers are sufficiently strong to
withstand any damage, grazing can be re-instituted
with the aim of bringing back grassland with junipers,
but even this may be thwarted if rabbit populations
are very high. Stockbridge Down, a SSSI in Hampshire
managed by the National Trust, provides an example
of long term juniper and scrub management problems
and solutions (figures 94-99).

Figure 94. Scarp slope junipers at Stockbridge Down,
Hampshire, May 1969. Those in the steeper background
area becoming swamped by yew.

© L.K. Ward

Finally, a highly unusual situation occurred at Bulford
in Wiltshire, where many junipers had germinated
at the same time after myxomatosis and were
exceedingly dense, tall and thin. At about 40 years
of age self-thinning was causing etiolation and deaths
(Ash 1996). Controlled thinning is an option should
this ever recur.

© L.K. Ward

© L.K. Ward

Figure 95. Young juniper area in 1969 following
regeneration after myxomatosis c1953 at Stockbridge
Down, Hampshire, May 1969.

Figure 97. Area grazed by Soay sheep confined by
electric fencing.

© L.K. Ward
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Figure 96. Juniper at Stockbridge Down, Hampshire
in March 1994. A general view of flatter area with junipers
and scrub.

Figure 99. A more open area (probably that of figure
94) after clearance but now with large rabbit population
causing damage to trunks and excavation under some
junipers at Stockbridge Down, Hampshire, in March 2011.
The invading yew are now quite large trees.

Figure 98. Junipers after clearance of other invading scrub
species at Stockbridge Down, Hampshire, in March 2011.
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8.3.2. Management of successions with juniper
Where smaller sites with juniper are unlikely to be suitable for larger scale
grazing management, it might be possible to aim for some sort of long
term rotational management of plots where regeneration occurs naturally
or artificially, and junipers grow on together to old age and death before
plots are restored for another cycle of regeneration. There could be a
number of plots at different stages of this process. This suggested rotational
management is not an option that has been properly trialled.
In the earliest stages of juniper regeneration,
preferably by natural regeneration from nearby seedparents but possibly from sowing seed or transplanted
cuttings, the prevention or reduction of invasion
by other woody plants can be manipulated by site
position or by removing other scrub seed parents
locally. Historically this has occurred naturally on very
open chalk downlands, where virtual monocultures of
juniper seem to have resulted from the local absence
of other seed-parents of woody plants in hedges and
other scrub. To simulate this at Bulford in Wiltshire an
arbitrary distance of 100 m was proposed for isolating
young junipers by removing other scrub (Ash 1996).
Where young junipers have successfully regenerated or been planted
from cuttings on a site, then they will need some protection for
a few years if there are many rabbits or deer. Thereafter, junipers
should survive and grow on well and little needs to be done until
management decisions are needed (especially on un-grazed sites)
about whether to allow natural successional change with invasion
by other competing woody plants or whether to remove some
competitors to prolong the life of the juniper. Some successional
situations, often on more fertile soils, are very fast with shading
causing juniper deaths after only 30-40 years (see section 5.6).
If decisions are made to control all invasive woody
plants and prevent shading, either by grazing or
browsing livestock, or by cutting out competing woody
plants, then eventually the junipers will probably
reach their usual life span of around 90-120 years on
the chalk and limestones of southern England or older
in the north (see section 5.7).
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8.4. Propagation using seeds and cuttings
Small older juniper populations that are unlikely to regenerate naturally can be
supplemented from their own, or very local, genetic stock. Seeds or vegetative
propagation from cuttings can be used to produce new plants (Michalczyk 2008).
When proposing to use juniper stock from outside the local area, all options should
be explored, and then future decisions for action should be guided by the policy of
JNCC (JNCC 2003).
Seeding is preferred from an ecological view because of the resulting greater vigour
and better genetic variability. At Moorhouse in Upper Teesdale, cell-grown seedlings
have been more successful than cuttings (Bacon 2003). However, the supply of
good seed is often extremely poor or absent so that insufficient seedlings would
be produced. Additionally, successful germination of seedlings is technically more
unreliable and it takes about 3-4 years to grow them on as compared to about 2
years for cuttings.
Propagation of cuttings is relatively easy, but they are genetically identical to the
individuals they are taken from. One advantage to this is that the sex of the cuttings
will be known and the sex ratio can be manipulated in favour of females if required.
The possible disadvantages are that taking cuttings from lateral shoots might affect
the ultimate form of the resulting bushes, which may be less erect than those grown
from seed. Juniper bushes grown from cuttings seem to be just as successful in both
growth and reproduction as naturally occurring juniper, but in some cloned plants
there is an effect on aging and individuals become senescent earlier.
Propagation by seed and cuttings is usually good, but problems can occur due to
the source material and to horticultural factors such as temperatures, watering and
infection by fungi, so occasionally disappointingly low numbers of young plants
are produced for planting out (Brown 2010).
In commercial plant nurseries there are now known to be very
serious risks that young junipers can catch fungal and viral diseases.
Similarly, insect and mite pests can be imported from all over the
world on plants and can spread in nurseries and be introduced to the
UK. This is highlighted by the recent spread of the fungal disease
Phytophthora austrocedrae (see section 6.1.1).

8.4.1. Sowing seed
Where juniper has small or unhealthy populations on sites with no regeneration,
and there seems to be little chance of success with natural regeneration, then
alternatives can be tried. Seed can be collected from parent bushes on the site, or
from very similar nearby sites. A minimum of 20 parent bushes is recommended
(Borders Forest Trust 1997; Broome 2003). Seed germination in juniper is
complex and populations and individuals vary in numbers of seeds per cone
and germination time. However, recent research has improved our knowledge
of techniques for site managers. These include collecting seed, checking initial
expected viability, extracting seed from cones, separating good seed, pre-treatment
to overcome dormancy, seed bed preparation and sowing seed (practical details in
Wilkins & Duckworth (2011) and McCartan & Gosling (2013)).
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Cones are collected in late September through to November when the
majority of mature cones take on a purple bloom. Shrivelled cones,
and those attacked by insects or mites should be avoided. Direct
sowing of cones in the field is not recommended because this does
not achieve the best germination rates (Broom 2003).
An initial assessment of seed viability in the cone sample should be undertaken as
this helps to determine how many cones might need to be collected for a specific
seeding task. A simple method is to cut horizontally through the middle of each
cone with a scalpel and count how many seeds are filled (a creamy white opaque
material inside the seed casing). For very large batches of seeds, x-rays are a
quicker method cutting the cost and effort when empty seeds are sown (McCartan
& Gosling 2007). The accuracy of this method was 95% for filled and 93% for the
empty, but dead filled seeds were not distinguished.
Simple methods for extracting seed from cones using mashing,
sieving and flotation are described by Wilkins & Duckworth (2011)
and McCartan & Gosling (2013). Seeds can then be stored in a
household fridge. Germination rates doubled when cleaned seeds
were sown instead of whole cones (Broome 2003). Soaking the seeds
in 1% citric acid solution for 4 days was also recommended.
Broome (2003) tested pre-germination treatments
to reduce seed dormancy in Scotland. The resulting
advice recommended that cleaned seed should be
stored in well-aerated conditions at 4ºC for a minimum
of 30 weeks before sowing, or perhaps better, that seed
could be buried outside in a 2:1 mixture of grit and
peat for 60 weeks. A higher germination of 60% for
larger scale nursery propagation in the experiments
was very complicated. It involved a first pre-treatment
stage of vernalisation with long warm-moist and coldmoist conditions of 13 weeks at 20ºC and 38 weeks at
0ºC respectively. A final stage of 17 weeks at 4ºC was
then undertaken to successfully germinate seeds.
Sowing seed in the field can be undertaken immediately after
collection in the autumn. Germination will be in the second spring
and may continue for 5 years or more. A cold spell of -13 ºC for a
week in winter, which is unlikely in southern England, will induce
germination. After a long stratification period of 60 weeks, the seed
can be sown in spring and germination starts a minimum of three
months later. Wilkins & Duckworth (2013) suggest sowing up to 30
viable seeds per square metre. Alternatively, seed can be sown in
trays with a potting medium (more details in McCartan & Gosling
2007). When the seeds germinate they should be pricked out
carefully and grown on in small pots.
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Taking cuttings is the most reliable
and rapid method of propagating
juniper, and standard methods as well
as horticultural mist propagation can
be used (figures 100 and 101). There
are numerous examples of applications
of this useful procedure for managing
juniper (see section 10). Where possible,
20-30 donor bushes should be used
for propagation (Borders Forest Trust
1997; Broome 2003; Van der Merwe et
al. 2000). A preponderance of females
should be cultivated. Suspected clonal
junipers should be sampled as only
one plant. Cuttings taken in February
had the highest survival rate (67%),
but cuttings taken in October were also
viable. The healthiest donor bushes
produced better cuttings (Broome
2003). Four cuttings can be taken
from each bush.

© L.K. Ward

8.4.2. Using cuttings

Figure 100. Volunteer potting
cuttings at Porton Down 2010.

Figure 101. The same cuttings
after potting on 2012.

Propagation, including potting on (maybe twice) and planting out in autumn, takes
at least two years and usually more. Details of propagation protocols are given in
Brome (2003) and in Wilkins & Duckworth (2013).

8.4.3. Aftercare of seedlings and young plants

© L.K. Ward
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Care when planting out and in the hardening off of the young
seedlings or cuttings in the autumn is important (Wilkins &
Duckworth 2013). Soil and water conditions are more severe for the
young plants in some natural areas such as chalk grasslands than in
gardens. Pot bound situations should be avoided and roots should be
well spread out on planting (Figures 102 and 103).

Figure 102. M3 Twyford Down restoration in 2009. Junipers
grown from cuttings planted out 1994. A few junipers have
died in one of the plots on very shallow chalk soil.
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Figure 103. Pot-bound roots of a dead
juniper dug out for examination in 2002
from the plot shown in figure 102.
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Weed control is important in establishing young trees in forestry. Broome (2003)
trialled seedling juniper survival under three treatments 1) weed-free with frequent
herbicide, 2) annual herbicide and 3) left un-weeded for five years. Both herbicide
treatments improved the survival and growth of the young junipers. This may
be considered unsuitable on many nature reserves, and hand-weeding might be
needed. Sometimes it might be practical to accept a few losses if the spacing of
cuttings was dense as this might subsequently be reasonable when the junipers
grow on to full size (figures 104-106)

Figure 104. Junipers fenced from
grazing but then swamped by strong
grass growth in 1997 as part of the M3
Twyford Down restoration.

Figure 105. Additional cuttings
planted in 1998 as part of the M3
Twyford Down restoration.
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Small plants and cuttings may still need protection if unfenced and
when growing where there are many rabbits or sheep. At Moor House
in Upper Teesdale, some seedlings have been fenced off in rabbitproof exclosures, but they are at-risk of being swamped by other
vegetation. Tree guards have also been used (Bacon 2003). Barrett
(1998) describing the extensive programme of raising almost 5000
plants in Northumberland and Durham, mainly from seed, found
that long term protection by both fencing and guards were needed
as junipers could take up to 20 years to reach 1 m in height. Smaller
plots were easier to manage. Guards need to be large to give growing
junipers plenty of room (at least 20 cm x 0.6 m) and mesh guards
were less susceptible to wind throw although solid guards can be
useful on grassy sites. Mulch mats inside the guards for suppressing
grasses were less successful, and wood chip might be an alternative.
More practical details are in Wilkins & Duckworth (2011).

Figure 106. Dense juniper growth
in 2009 as part of the M3 Twyford
Down restoration.
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8.4.4. New plantations
In larger general landscape restoration schemes consideration can be given to
entirely new plantations of juniper using seed or propagated cuttings. The Forestry
Commission, for example, is increasing its supply of juniper in its nurseries and
keeping records of the seed zones and sites of origin for genetically varied planting.
They plan to plant large numbers of junipers in the Great Trossachs Forest Project
and aim to establish some 15,000 junipers in the Loch Katrine catchment area.
There are also action plans to plant junipers in Cumbria in the catchment areas of
Windermere, Thirlmere and Haweswater (see section 10).
Similarly, juniper is now being used in general restoration and
landscaping as on roadsides or motorway embankments and in
parks. Another new area for planting is that of edges of plantations
of trees for forestry.

8.5. Management of diseases and pests
Entirely natural ecological systems leave juniper populations vulnerable to
whatever damaging events occur with consequent survival of the fittest species and
communities. However, this is not now always acceptable for nature conservation
in an overcrowded world where species are at risk of unusual diseases and pests,
especially when these problems are caused by introductions from other parts of the
world. Micro-management is still not considered desirable however and drawing the
line about interference can be difficult.
In the case of a serious problem like the introduced fungal disease Phytophthora
austrocedrae which kills and infects many individual bushes, then action must
be unequivocal. Diseased junipers must be removed, no movement of native or
cultivated junipers allowed in infected areas and chemical treatments can be
used if they do not have risks to other plants on nature reserves.
Other situations are more uncertain, as for example excessive
numbers of infections by juniper rust galls Gymnosporangium.
Clearly action is needed if nearby orchards are infected with the
summer form of the disease, and the infected branches should
then be removed. However, these fungi are interesting and
have closely evolved with junipers and normally an infestation
should be tolerated. If excessive in one area it might be possible
to remove some of the local summer rosaceous hosts nearby
to reduce the spread to junipers and break the cycle. Several
other fungi tend to attack weakened older junipers and can
therefore be considered as part of the natural life cycle.
Generally, with introduced insect and mite pests the assumption is that the native
species are in some sort of dynamic balance and should be left alone. However,
introduced pests can cause serious problems, for example juniper scale virtually
wiped out Juniperus bermudiana in Bermuda (Challinor & Wingate 1971). In most
cases it would not be acceptable to use chemicals on nature reserves, and although
biological control with introduced parasites is more acceptable, it can be slow to
organise and may also be uneconomical.
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8.6. Management for the associated fauna and flora
The associated fauna and flora are part of the ecosystem of the
juniper habitat and need to be taken into account in conservation
management. The most important species are those that depend on
juniper (see section 6.3). Geographically some plant-feeding juniper
insect and mite species are found throughout most of Britain and
Ireland, but others are only found in certain areas (Ward 1977). These
ranges are mainly determined by climate, but also by the patchy
distribution of juniper and the way in which migration has occurred
from continental Europe including in the distant past when the ice
sheets were progressively lost.
The two most important areas geographically are the southern chalk downland
where the more southerly Mediterranean species occur and where it is important to
maintain some of the larger and less isolated juniper populations for conservation
of the fauna. The Highlands of Scotland support some species of arctic-alpine
origin. The future danger of climate change means that these Scottish species
on high mountains will be at risk of extinction. Meanwhile the southern English
species could theoretically spread north, but those associated with larger juniper
populations are less likely to reach areas like the Lake District, which is currently
rather impoverished in the juniper fauna.
The size of juniper populations in southern England that are required
to maintain the dependent plant feeding insects was investigated by
Ward & Lakhani (1977). Only very large sites with about 3000 bushes
were predicted to maintain all 15 of the commonest insect species
with the probable addition of a few of the rarer species. Insect
species were progressively lost as juniper colony size decreased.
Populations of 500-1000 bushes might have 11-15 species, while
those with 100-500 might have 8-14 and those with 50-100 bushes
had 7-11 species. Populations of juniper with the most insects seem
also to be related to a long history of the presence of juniper on that
site. Dispersal to new and distant sites by some species is slow and
erratic, while other species like the juniper aphid are more mobile
and occur everywhere.
Those insects that depend on the microhabitat of
female cones are particularly vulnerable as this is
a rather smaller microhabitat than the foliage, and
usually somewhat less than half the juniper plants
in an area are female as well. A juniper cone-feeding
plant bug Chlorochroa juniperina (= Pitedia juniperina)
recorded on the North Downs apparently became
extinct at the turn of the last century about the time
when the long decline of the juniper populations
there had begun, while the small berry mining moth
Argyresthia praecocella is now rare in southern
England. The exploitation of small juniper populations
on nature reserves for collection of berries for gin
should therefore be avoided.
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It is difficult to be completely prescriptive about the numbers of junipers required
to maintain most of the fauna but obviously sites should be as large and healthy
as possible and it is suggested that numbers should not fall below 100 at the very
lowest. Even in 1977 there were only four very large juniper areas remaining in the
South so this may be a difficult target to achieve.
Another aspect of the management of the associated fauna and flora is the
modern problem of accidental introductions of species to Britain - about ten
species of insects from elsewhere have been noted in the last fifty years. In
fact, the insects and fungi are in a dynamic situation with declines of some
species due to shrinking populations of the native wild host plant while at the
same time the planting of junipers from nursery cultivation and of ornamental
Cupressaceae and other conifers in gardens and elsewhere has increased the
probability of new arrivals colonising juniper in conservation areas. Little can
be done about this and until recently this was not considered to be too serious,
but the arrival of Phytophthora austrocedrae which causes serious damage
has triggered drastic preventative actions (see section 6.1.1).

8.7. Implications of recovery management in the future
The efforts by very many people supporting nature
conservation management for juniper, including
many different organisations concerned with the
countryside, mean that it is probable that that juniper
will be more or less conserved in most currently extant
areas. However, the Botanical Society of Britain and
Ireland only accepts conservation re-introductions as
native if the appropriate genetic stock is used and the
population has become self-sustaining (Cheffings &
Farrell 2005). Currently the latter may not be achieved
for juniper on many sites.
As the continuing decline in population size and extinction of juniper
in many areas is so undesirable, conservation management tries
to relate the recovery measures to past historical areas and their
past methods of farming and land management. This may not be
successful or practical especially where the objective is to reproduce
the larger populations known in the past which are especially
important in conserving the fauna. In such situations, it can be
decided to use recovery measures which are more akin to large scale
planting for forestry, and this is occurring already in some areas of
northern England and Scotland.
Already juniper has been recorded as alien in 42 hectads in the New
Atlas of vascular plants (Preston et al. 2002) and many more are in
the pipeline. So many introductions are likely to mask any natural
changes in the geographical range of our naturally occurring juniper,
as for example due to climate change. Various other ornamental and
useful plants in gardens and parks are known to grow reasonably
well outside their natural range even if they do not reproduce
successfully. The situation is likely to be further complicated by the
probable development of commercial farming for juniper berries (see
section 2.7).
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9. Nature Conservation Regulation And Juniper
9.1. European Union legislation, juniper habitats and status
The importance of species of juniper as major components of threatened habitats
in Europe (table 6) has been recognised in the listings of the EEC Habitats Directive
(1992). In 2016 Britain voted to leave the European Union (EU) so that eventually this
legislation may no longer apply. However, the habitat types for junipers and their
conservation in the context of the geographical area of Europe will remain important.
Table 6. Principal habitats for juniper (J. communis) in the European Union under Annex 1 EEC Habitats
Directive (1992)*
Annex 1 habitat

Natural Habitat

5130

Sclerophyllous scrub (matorral) juniper formations on heaths or calcareous
grassland and lower altitude transitions in Northern England and Scotland

4060

Alpine and Boreal heaths (alpine heaths above the natural altitudinal tree line) wide range of variation linked to soil type and geography with 11 subtypes,
some important for juniper

2250

Coastal Dunes with juniper

91C0

Caledonian Forest

8240

Rocky habitats including limestone pavements

91N0
(not a UK habitat)

Pannonic inland sand dune thicket Junipero Populetum albae

9560
(not a UK habitat)

Endemic forests with juniper

*Juniper (J. communis) is a frequent but not dominant constituent in the seral stages of other grassland and
heathland habits in Europe. It also occurs over a wide altitudinal range where is can also form interesting communities
at and above the tree line on mountains. Some of these were listed under the old category of ‘Inland Rock Outcrop and
Scree Habitats’ but are now sub-divided under five EEC habitats.

The conservation status of these threatened habitat types in the biogeographic
areas and countries in the EU is periodically assessed using the common
monitoring standard method. These data are collated by the European Topic
Centre on Biological Diversity (Eionet 2001-6) and the information about juniper
habitats was extracted from their assessment (Table 7). This shows that many of
these habitats are under threat.
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Table 7. Conservation status of important habitat types with juniper (Juniperus communis) in the main
geographical areas of the EU (2001-2006). Data from the European information and observation Network
(Eionet). n.b. UK is in the Atlantic zone.

Habitat type

Area

Status summary for eu countries

5130
Sclerophyllous
scrub –
Juniperus
Heaths and
calcareous
grasslands

Alpine

‘Unfavourable-bad’ mainly due to its bad future prospects in Austria, which
hosts near 60% of the habitat surface area in this bio-geographical region.
Another five countries assessed this habitat as ‘favourable’ (France, Italy,
Poland, SIovenia, Slovakia) and in ‘unknown’ in one country (Estonia).

Atlantic

‘Unfavourable-inadequate’, but its status is considered ‘favourable’ in
Germany, ‘unknown’ in Denmark and ‘unfavourable-bad’ in Belgium
and the UK. A Dutch NGO has commented that the area of this habitat
in the Netherlands is much less than the reported 4 sq-1 km.

Boreal

‘Unknown’ - mainly due the lack of knowledge in Sweden. In
Estonia, which hosts over 50% of its estimated area in the Boreal
region, the conservation status is ‘favourable’. In Lithuania and
Latvia, its conservation status is ‘unfavourable-inadequate’.

Continental

‘Unfavourable-bad’ - mainly due to a decrease in its surface area and the bad
future prospects in several countries. Its status is ‘favourable’ in Slovenia
and Italy, ‘unfavourable-inadequate’ in Germany, Luxembourg and Poland,
and ‘unknown’ in Denmark. Polish NGOs note that the distribution map for
Poland is incorrect but this does not affect the regional assessment.

Pannonian

‘Unfavourable-inadequate’. However, little knowledge exists in Hungary,
which hosts the vast majority of the habitat in this region. The
conservation status is ‘unfavourable-bad’ in the Czech Republic.

4060
Alpine and
boreal heaths
(includes
Calluna - J.c.
var. sibirica
(= saxatilis)
heaths)

Alpine,
Atlantic
Boreal
Continental
Macronesian
Mediterranean

Overall - ‘unfavourable inadequate’ due to current ‘structure and functions
and future prospects’. Threats and pressure include poor management such
as inappropriate grazing or burning and land use such as ski slopes.
Alpine - widespread in the high mountains of Europe (Alps and Pyrenees).
Conservation status ‘unfavourable’ for future prospects, although
currently about 80% of the area was assessed as ‘favourable’.
Atlantic - in mountains of UK, Ireland and Spain. Conservation status
‘unfavourable-bad’ due to ‘structure and functions’ and ‘future
prospects’ especially in the UK, which has 50% of this habitat.
Boreal - mainly Scandinavian, where the overall status is ‘unfavourable-inadequate’
due to ‘structure and functions and future prospects’, although two other
parameters are’ favourable’. The major portion of this habitat occurs in Finland.
Continental - quite rare, occurring in high mountains in France and Italy.
Overall status ‘favourable’ (although ‘inadequate’ in France and Poland).
Macronesian - ‘favourable’ in Azores.
Mediterranean - mainly France and Spain - status ‘unknown’
with gaps in knowledge especially in Spain.

2250 Coastal
dunes with
Juniperus spp.

Atlantic

Only in the United Kingdom and Denmark. The conservation status is
‘unfavourable-bad’. Biogeographical assessment is influenced by the
situation in the UK, hosting the major part of the habitat’s area in the region.
In Denmark, the conservation status is ‘unfavourable-inadequate’.

Continental

Apart from northern Italy the habitat occurs only in the northern continental
part of Denmark. The conservation status is ‘unfavourable-bad’.

Mediterranean

Juniper occurs in all countries except Malta. The conservation status is
‘unfavourable-inadequate’ and was reported like this by all the countries.
Gaps in knowledge still remain, mainly in Portugal and Spain.

8240
Rocky habitats
Limestone
pavements

Overall
summary

‘Favourable’ ’in the Alpine region. ‘Unfavourable-inadequate’ in the
Boreal region and in the Mediterranean region. ‘Unfavourable–bad’ in
the Atlantic region as the UK reported future prospects as bad, although
conservation status was improving. Unknown for the Continental
Region in France. Threats from agricultural change and quarrying.

91C0
Caledonian
Forest

Overall
summary

Forests dominated by Scots pine Pinus sylvestris in the Scottish
Highlands are similar to the Western Taiga (Annex 1 habitat 9010) found
in the Boreal region. The field layer is usually dominated by ericaceous
species and bryophytes are abundant. Assessed as ‘unfavourable-bad’
due to ‘structure and function’ although as a result of conservation
efforts over many years the conservation status is improving.
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9.1.1. European Union and Special Areas of Conservation (SACs)
Special Areas of Conservation (SACs) for juniper are strictly protected sites designated
under the EU Habitats Directive to provide a European network of high-quality
conservation sites for the most important species and habitats. SACs were set up to
use common monitoring methods for reference areas to assess the changes in status
and trends to help in directing management. This function has now been devolved
to the countries within the British Isles. Indeed, coordinated comparative reports for
assessments of this type might be discontinued after devolution from the EU.
The most recent reports for the three juniper community types are as follows:  H5130 J.communis formations on heaths or calcareous grasslands. There have
been slow declines in numbers of junipers since the last reports in 2003-5, but
resources for assessments were not always available. Regeneration problems,
the disease Phytophthora austrocedrae, overgrazing and burning are identified
as threats (Joint Nature Conservation Committee 2013a; Natural Resources
Wales 2013; Scottish Natural Heritage 2013a).
 H4060 Alpine and Boreal Heaths in all three countries are starting to show a
slow decline mainly due to grazing, but recreation activities are an increasing
problem. In Wales and Scotland, the fragile montane soils are also affected by
atmospheric pollutants and fires (Joint Nature Conservation Committee 2013b;
Natural Resources Wales 2013b; Scottish Natural Heritage 2013b).
 Coastal dunes with Juniperus spp. (H2250) show no particular trends although
this habitat is very scattered. There seems to be some expansion at Morrich
More SSSI. Dune habitats could be affected by rising seas levels and droughts
(Scottish Natural Heritage 2013c).

9.2. Devolution – UK and country level statutory biodiversity
priorities and actions
As a result of devolution, with governance in England, Scotland, Wales and Northern Ireland,
responsibilities for the environment and biodiversity have passed to each country. The status
designations for juniper in the countries of the UK are currently as follows:
 England: Natural Environment and Rural Communities Act (2006) – Listed as a ‘species of
principal importance for the purpose of conserving biodiversity’ under Section 41 of the
act, meaning that juniper must be taken into consideration by public bodies to conserve
biodiversity.
 Northern Ireland Priority Species (2010) - on a list of threatened species requiring
conservation action. Designed to assist in conservation of biodiversity by guiding decisions
on where to target action and invest resources.
 Scottish Biodiversity List (2005) - flora, fauna and habitats considered by Scottish Ministers
to be of principal importance for biodiversity conservation (overseen by Scottish Biodiversity
Forum). This List is a tool for public bodies and others to fulfil their ‘Biodiversity duty’.
 Wales: Natural Environment and Rural Communities Act (2006) - ‘Species of principal
importance for the purpose of conserving biodiversity’ under Section 42 of the act, meaning
that juniper must be taken into consideration by public bodies to conserve biodiversity.
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Biodiversity does need to be managed differently according to the varying
conditions, but there must be some collaboration between the countries and a UK
Post-2010 Biodiversity Framework was published by JNCC (2012). Data about status,
trends, successes, threats, constraints and state of knowledge of in each country
are collated by the Joint Nature Conservation Committee. The important actions for
juniper, which is regarded as a UK priority species, are shown in Table 8.
Table 8. Important actions identified by experts for the UK priority species juniper (Joint Nature
Conservation Committee (2010).
Action

Action text

Reporting category

1

LOWLAND ACTIONS: Bring research together to establish a
detailed management protocol and apply this to key sites within
core areas; restore and expand appropriate habitat; ensure
grazing is at appropriate levels on all sites; establish ex-situ
seedbank to reinforce highly isolated and edge-of range singlesex populations with re-introductions where appropriate

Priority habitat action

2

UPLAND ACTIONS: Wherever juniper is present, provide
conditions, particularly through addressing grazing issues and
preventing heathland burning, to allow regeneration to occur;
ensure condition and expansion of appropriate upland habitats
benefit this species.

Priority habitat action

3

Ensure land use planning strategies encourage the availability
and connectivity of suitable habitat at the landscape level to
allow adaptation of this species to climate change

Wider “landscape” Action

4

Ensure that agri-environment/rural development schemes
include appropriate management prescriptions and sufficient
uptake incentives to encourage appropriate levels of sheep/deer/
cattle grazing in core areas where this species occurs. Improve
the uptake of these prescriptions in core areas where this
species occurs.

Priority habitat action

5

Surveillance programme: monitor a sample of known sites and
populations, including those managed for regeneration, and
survey periodically for new records

Species-specific
monitoring/survey

More specific actions are relevant to:
Scotland (Scottish National Heritage and Forestry Commission Scotland 2009):
 Maintain the current range of juniper.
 Restore representative tree-line juniper populations where relict juniper persists
at five sites in Scotland by 2015.
 Restore var. saxatilis communities in three areas of Scotland by 2015.
Northern Ireland (Environment & Heritage Service 2008):  Maintain current population of juniper at 22 sites.
 Maintain current range at 12 hectads (10 x 10 km squares).
 By 2015, increase the number of sites supporting juniper to 25.
 By 2015, increase range to 15 hectads.
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9.3. UK priority species and Biodiversity Action
Plans (BAPs) for juniper
Var. communis (ssp. hemispherica) is listed as a separate taxon for
England and Wales under the NERC Act 2006 Sections 41 and 42. It is
very rare in the habitat ‘Supralittoral rock: Maritime cliff and slopes’ and is
listed as ‘critically rare’ on the 2001 IUCN Red listing and ‘nationally rare’
(occurring in 15 or fewer hectads in Great Britain) in The Plant Red Data
List for Great Britain (Cheffings & Farrell 2005). Important biodiversity
actions identified by experts for this taxon are listed in table 9, and
excellent progress is being made in the implementation of this Action
Plan (Griffiths & Mclenaghan 2011).

Table 9. Important actions identified by experts for var. communis (ssp. hemispherica) (JNCC 2010).

Action

Action text

Reporting category

1

Prevent excessive grazing which stops establishment of
young bushes or insufficient grazing which reduces area
for regeneration and may result in shading out.

Species-specific
management action

2

Prevent burning on sites of this sub-species, which may
destroy young or adult bushes.

Species-specific
management action

3

Maintain the collection of ex situ material. Use the collection
to supply material for population reinforcements if these are
deemed to be appropriate.

Species-specific
management action

4

Surveillance programme: monitor all known populations.

Monitoring/survey

5

Address threats to populations from invasive non-native species
(e.g. Carpobrotus) with appropriate management plans for control
or eradication.

Priority habitat action

9.4. Protected areas
An initial phase of nature conservation is usually surveying, and
in the UK, nearly all the larger juniper sites and many small, have
been located. Areas still needing additional survey (as of 2016) are
mainly in Scotland, and located in Tayside, the West Highlands
and Argyll (Forestry Commission Scotland 2009). The majority of
junipers are now in ‘protected sites’. These are defined by the Joint
Nature Conservation Committee (2016) as “geographical spaces,
recognised, dedicated and managed, through legal or other effective
means, to achieve the long-term conservation of nature with
associated ecosystem services and cultural values.” Protected areas
may have more than one of the designations, and have varying
levels of ecological management.
An important step in encouraging conservation was the NERC Act 2006, which
made it incumbent on all public bodies to take into account biodiversity and
actions when carrying out their functions. This is commonly referred to as the
‘biodiversity duty’ and has been very important in stimulating local nature
conservation including the management of junipers.
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The most important of the ‘protected areas’ for nature conservation are those
globally agreed, including Ramsar sites and areas established by EU directives,
such as the Natura 2000 network, Special areas of Conservation (SACs) and a few
Sites of Community Importance (SCIs). Other important categories are National
Nature Reserves (NNRs), Sites of Special Scientific Interest (SSSIs), Limestone
Pavement Orders, Local Nature Reserves (LNRs), Environmentally Sensitive Areas,
Special Protection Areas for birds (SPAs), National Parks, Areas of Outstanding
Natural Beauty (AONBs) and National Scenic Areas in Scotland, Local Authority
Nature Reserves (LANRs) and Country Parks. The Forestry Commission manages
areas on the National Forest Estate. Non-government organisations such as the
National Trust, John Muir Trust, Plantlife, Royal Society for the Protection of
Birds (RSPB), Wildlife Trusts and the Woodland Trust are also very important in
management for biodiversity, and may have juniper on their land.
Local Biodiversity and Species Action Plans (BAPs and SAPs) for
the conservation and management of juniper have now been
developed for very many regions of the UK, ranging through
counties or larger habitat areas, to small districts, and down
to the grassroots of Wildlife Trusts and Local Nature Reserves.
Many of these partnerships have official Conservation or
Forestry Organisations combined with universities, local wildlife
groups, societies, businesses and local councils for examples.
Juniper populations of all sizes, ages and habitats are included,
and even very small isolated sites may be representative
remnants of larger areas from the past. Sites may be of local
historical interest, for example Fleam Dyke in Cambridgeshire,
or have many other plants and animals of importance.
Almost all these action plans have been published on the web and it is impractical
to review them all. However, Appendix 11.3 lists those found in searches in July
2013 and includes some brief notes. In general, these action plans reflect the
currently known ecological and management background for juniper set against
local conditions. Plans usually include some historical data, and promote natural
management of regeneration whether by manipulating grazing or variously
improving the conditions of the habitat to reduce competition. Control of rabbits,
deer and fencing is important but not always easy to achieve. Successional
change is included where relevant. Many plans include propagation from local
stock (seeds/cuttings) and planting schemes which may be very ambitious with
hundreds or thousands of bushes and may include expanding the current range
to a new areas or a past baseline (for example, Forestry Commission Scotland,
Durham Biodiversity Partnership). Action plans usually include recommendations
or reporting of any surveys or management undertaken, especially the origin
and success/failure of propagation. Some plans include additional ideas for
management or research e.g. sheltering new seedlings, bird perches for seed
dispersal and associated insects.
Voluntary bodies and societies, local councils and businesses of all kinds are actively involved in
juniper conservation. The communities of local volunteers who actually carry out conservation
tasks are most impressive and the work would not be able to proceed without their help. Then
too, negotiations and discussions with landowners are an important part of local conservation.
Also included in the plans are the important relationships with the general public in local areas,
in order to promote a wider understanding of conservation and junipers (for example, at Aston
Rowant a survey of visitors found that 17% were aware of juniper on the NNR, but only 3% knew
about any decline). There is often a special effort to communicate with young people.
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9.5. Ex situ measures – seed banks and juniper in cultivation
In Britain juniper seed is protected by the UK National Tree Seed Project in longterm storage at Kew’s Millennium Seed Bank facility at Wakehurst. This is especially
important in view of any new risk that might arise, such as the fungal pathogen
Phytophthora austrocedrae (see section 6.1.1.). The Project and Seed Bank have been
made possible by £100,000 in support from players of People’s Postcode Lottery.
As juniper is also declining seriously in some other countries it
is also now included in the European Forest Genetic Resources
Programme (EUFORGEN) which promotes conservation and
sustainable use of forest genetic resources. Juniper is also conserved
in a gene bank in the Netherlands.
Numerous specimens of juniper, including sub-species and cultivars,
are held in Arboreta and Botanic gardens throughout the world.
In the UK, the most important collections are at the National
Pinetum at Bedgebury (Forestry Commission) and at Kew Gardens
including Wakehurst Place. Many other Botanic Gardens have
specimens of various species and varieties of juniper, for example
Edinburgh Botanic Gardens has a Scottish Heath Garden including
juniper. There are also many conservation organisations which are
propagating local juniper cuttings to restock current populations
and to plant juniper in new areas. The Forestry Commission, in
particular, is maintaining many junipers grown from cuttings of
local origin in its plant nurseries.
Consideration will need to be giving to collating information about the origin of
all the seed and stock that is held in the UK now that re-planting is an important
aspect of juniper conservation in the wild.

9.6. Common standards monitoring
Common systems of monitoring and recording juniper are important as these enable reliable
scientific accuracy in assessing change in the status of juniper, need for management and the
success of introductions. Data may be collected for specific conservation projects, such as the
Plantlife Saving Lowland Juniper Project 2013-2015, Juniper Project in Scotland 2003-2005,
and Saving Scotland’s Juniper Project 2013-2015 (see chapter 3) or for specific population
assessment (see chapter 4). All records should be sent to the Botanical Society of Britain and
Ireland (BSBI) to be collated onto their distribution database which holds information on
all vascular plants found in the UK. These data can then be used to assess species change,
particularly through the plant atlases. The next is due for completion in 2020, and will contain
figures of population spread and decline.
The Joint Nature Conservation Committee (JNCC) is responsible for developing
general common standards monitoring for special features on protected sites,
mainly SSSIs, to determine whether they are in a satisfactory condition (Williams
2006). Very large numbers of designated protected sites, habitats and species
need to be surveyed (Williams 2006). ‘Rapid assessment’ provided it is using
common standards is a useful concept for monitoring other non-designated sites.
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The following attributes have been monitored for Juniper
in the Annex 1 habitat 5130:
 extent;
 vegetation composition and cover;
 vegetation structure and density;
 age structure;
 percentage of bushes fruiting; and
 indicators of browsing (JNCC 2007a).
A major assessment 1988-2006 had inconclusive results
especially where extent was assessed using 10 km maps
which did not have sufficient detail to interpret changes.
The SSSI survey was more successful and found that 75%
of strongly indicative assessments were unfavourable.
Generally, the future prospects for juniper were considered
to be ‘unfavourable-inadequate’.

9.7. Threats to survival in the future
Threats to the survival of juniper in Britain are summarised in table 10. The most important are
the failure of regeneration and a new and serious risk of infection with an introduced fungal
disease, Phytophthora austrocedrae, identified in Northern England and Scotland and which
might spread to other populations and areas (see section 6.1.1.).
Table 10. Threats to the survival of juniper in Britain (see also Joint Nature Conservation
Committee 2007).
Threat
Regeneration









Change of land use to intensive agriculture.
Lack of nutrient-poor bare ground new sites.
Fewer areas abandoned to natural colonisation and succession.
Over-grazing and damage by rabbits/sheep/deer/cattle.
Lack of large populations of good seed parents.
Fragmentation of sites.
Climate change, especially drier weather, during the spring and summer

Existing
populations

















Decline in population size.
The introduced fungal disease Phytophthora austrocedrae.
Rabbit damage to young bushes by ring barking and browsing.
Shading by woody plants in succession, mainly in southern Britain.
Age structure and life span.
Burning, mainly northern Britain.
Over-grazing, mainly moorland and mountains.
Deer damage by browsing and rubbing.
Sports and leisure activities.
Afforestation.
Urban development.
Air pollution through nitrogen deposition and eutrophication.
Introduced insects e.g. juniper scale Carulaspis juniperi.
Climate change with resulting reduction of montane habitats.
Climate change affecting sea level rises on coastal sand dunes
with Juniperus (Scotland).
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A detailed re-survey in 2003 of all 50 known juniper populations in Sussex
surveyed in 1970 by Ward & King (2006) provides an example of the problems of
the recent past which are likely to extend as threats into the future. The numbers
of juniper populations (all sizes) fell from 50 to 22 while only six new populations
were found, most were on steep road-sides, but all had <11 young bushes.
Twenty-two populations had seedlings in 1973, which had declined to just three
populations in 2003. This was attributed to greatly increased rabbit numbers and
damage as well as to lack of new suitable habitat space for regeneration. There
were more bushes at risk of shading out in succession and dying of old age in
1973 than in 2003. This was probably due to a shifting demographic bulge as
the first survey had proportionately more old bushes. Land use accounted for six
populations lost to farming and four had become amenity sites (leisure areas).
The serious implications of over-grazing and progressive damage have already
been discussed (see sections 5 and 8) and apply with more force to northern
populations of juniper where successional features are often less relevant.
Uncontrolled and repeated burning is a particular threat to juniper on moorlands (McVean 1961)
and heathlands and occurs occasionally also on some limestone commons in the south. In an
experimental Scottish study, juniper was killed by 800oC heat treatment when heath was burned.
Plants made only “feeble re-growth” when burned at 600oC. However, following treatment at
400oC, new shoots were produced (Mallik & Gimingham, 1983). Prescribed burning on moorland
according to the Muirburn Code (Scottish Government 2011) should consider the risks of
damage or loss to native trees including juniper. If juniper bushes are abundant on moorland
where muirburn is carried out, no more than 2% of bushes should be burnt in any year to help
to ensure that seed-bearing bushes are not eliminated. Regeneration might then occur in the
resulting burnt bare patches. Indeed, occasionally the habitat resulting after burning can be
very suitable for regeneration, as occurred at Tynron Juniper Wood NNR in Dumfries (Sykes,
1976). Gilbert (1980) also thought that burning might be a useful tool in Durham and should be
tested experimentally. However, it has to be emphasised that repeated burning is disastrous, and
juniper has been lost in such management situations in Scotland (Gilbert 2013).
Air pollution, primarily nitrogen deposition and eutrophication, based on an assessment of the
exceedence of relevant critical loads, has been identified as a threat to some juniper habitats
in the future (Joint Nature Conservation committee 2007). This will have less effect on juniper
populations situated on chalk and limestone substrata, but heathland juniper populations
are more vulnerable. In Holland, the critical load is exceeded in many habitats including the
Annex 1 habitat H5130 Juniperus communis formations (Wamelink et al. 2013). In Germany,
management of the Luneburger Heide where there are many junipers includes reduction of
nutrients (Swanson 2007; Hommel et al. 2013).
Finally, even though native juniper as well as the habitats within which it grows
are now mainly protected and conserved, the future for this plant is still somewhat
uncertain, mainly because of problems in promoting sustainable natural
regeneration. This will require careful studies as well as collaboration with the
agricultural, forestry and leisure industries. The unknown risks of new introduced
diseases and pests and the effects of air pollution will mean that observations and
research on these subjects will continue to be important. Over the longer term
climate change would decrease the areas of some habitats particularly montane
areas and their fauna. At the same time rising sea levels would also damage
coastal prostrate junipers such as those on sand dunes in Scotland.
The increasing interest and efforts of many people in conserving the natural
areas of Britain are very encouraging for the future of wildlife, but may have to be
tempered by what will be practical in the face of increasing human populations
and serious changes in climate
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11. Appendices
11.1. The ‘Juniper Bush’ in ‘The Complete
Herbal’ by Culpeper (1653)
Originally published in 1652 under the title: The English physician
(www.archive.org/details/53357467.6000.emory.edu (free
copyright)). Page 206 describes the juniper bush.
For to give a description of a bush so commonly known is needless.
Place: They grow plentifully in divers woods in Kent, Warney
common near Brentwood in Essex, upon Finchley Common without
Highgate; hard by the New-found Wells near Dulwich, upon a
Common between Mitcham and Croydon, in the Highgate near
Amersham in Buckinghamshire, and many other places.
Time: The berries are not ripe the first year, but continue green two
summers and one winter before they are ripe; at which time they are
all of a black colour, and therefore you shall always find upon the
bush green berries; the berries are ripe about the fall of the leaf.
Government and virtues: This admirable solar shrub is scarce to
be paralleled for its virtues. The berries are hot in the third degree,
and dry but in the first, being a most admirable counter-poison,
and as great a resister of the pestilence, as any growing. They are
excellent good against the biting of venomous beasts, they provoke
urine exceedingly, and therefore are very available to dysuries
and stranguaries. It is so powerful a remedy against the dropsy,
that the very lye made of the ashes of the herb being drank, cures
the disease. It provokes the terms, helps the fits of the mother,
strengthens the stomach exceedingly, and expels the wind. Indeed
there is scarce a better remedy for wind in any part of the body,
or the cholic, than the chymical oil drawn from the berries; such
country people as know not how to draw the chymical oil, may
content themselves by eating ten or a dozen of the ripe berries every
morning fasting. They are admirably good for a cough, shortness
of breath, and consumption, pains in the belly, ruptures, cramps,
and convulsions. They give safe and speedy delivery to women with
child, they strengthen the brain exceedingly, help the memory, and
fortify the sight by strengthening the optic nerves; are excellently
good in all sorts of agues; help the gout and sciatica, and strengthen
the limbs of the body. The ashes of the wood is a speedy remedy to
such as have the scurvy, to rub their gums with. The berries stay all
fluxes, help the hæmorrhoids or piles, and kill worms in children.
A lye made of the ashes of the wood, and the body bathed with
it, cures the itch, scabs and leprosy. The berries break the stone,
procure appetite when it is lost, and are excellently good for all
palsies, and falling-sickness.

122

Looking after Juniper – Ecology, Conservation and Folklore

11.2. Modern medical and herbal uses for juniper oil
This information is compiled from many sources on the web. No medical advice is included and there is
no information or guarantees about doses or tests of efficacy.
Abortifacient
Antibacterial
Anticellulitic
Analgesic
Anodyne
Anticancer
Antifungal
Anti-inflammatory
Antirheumatic
Antiseptic
Antispasmodic
Antiviral
Aphrodisiac
Arthritis
Aromatic
Astringent
Carminative
Cellulite
Cicatricent
Congestion
(see also expectorant)
Depurative
Detoxification
Diaphoretic (sudorific)
Diuretic

Emmenagogue
Expectorant
Hypotensive
Insect repellent
Nervine

Induces abortion
Skin washes, oils and salves to heal infections, also
for yeasts, facial care to reduce acne
Massage oils
Deadens pain without loss of consciousness
Relieves pain
Folklore references
Athletes foot
Joint related disease where fluid retention around the joints is reduced
e.g. gout, rheumatism and arthritis. Can be used in ointments
See anti-inflammatory
Skin washes to reduce acne; in a salve for healing wounds
Relax muscle cramps
Treatment of herpes and influenza
Increase libido
Relieve arthritis, reduce fluid retention around joints
Use for colds, congestion, an aromatherapy oil
Constricts body tissues to reduce secretions or bleeding
e.g. gum strengthening, toothache, acne treatment
Prevents formation of gas in the gastrointestinal tract or facilitate
the expulsion of said gas so combating flatulence
Reduces cellulite
Helps in formation of scar tissue
Steam treatment to loosen phlegm e.g. asthma, bronchitis
colds and emphysema, pneumonia, sinusitis etc.
Purifies
Removes toxic substances probably due to diuretic effect
Induces perspiration and sweating
Stimulates the elimination of fluid, so reducing retention, bloating,
dropsy (stimulant for cardiac and hepatic dropsy) but must be used
with care if kidney infection is present. Affects circulation, slows
development of kidney stones, helps prolapse and weakness of the
bladder or urethra, weight loss reduction due to increased urination
Treats missed or irregular periods in menstruation (not for heavy
bleeding), menstrual cramps (not for pregnant women)
Helps expel mucus and used in catarrh
Treats low blood pressure
For mosquitos, fleas etc.
Beneficial effect on the nervous system e.g. pain/
back pain, relaxes, in tonics for this purpose
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Massage
Rubifascient
Sedative
Skin Tonic
Stimulant
Stomachic
(see also carminative)
Sudorific
Vermifuge, vermicidic
Urinary tract infections

Vulnerary

Juniper oil promotes relaxation and healthy
circulation – may be in aromatherapy oil
Topical application that produces redness of the skin. Exfoliates
skin and clears clogged pores, may reduce pain
Relaxing and calming to reduce nervous tension, anxiety and mental fatigue
Warming stimulating and slightly irritating, helps exfoliate skin and
clear clogged pores - dandruff, athletes foot, psoriasis and eczema
Helps with debility and lack of tone (in elderly)
For general stomach pain/discomfort indigestion, heartburn,
cramping, colic, belching and flatulence, relieves gas
and increases stomach acid when insufficient
Causes sweating
Cleansing the body of worms and parasites
Prevent infections, cystitis, urethritis (not chronic infection)
must be used with care as over stimulating in infections
Help with prolapse and weakness of the bladder or urethra, haemorrhoids
Heals cuts wounds and sores

Main active constituents of Juniper oil: Alpha Pinene, Camphene, Beta Pinene, Sabinene, Myrcene,
Alpha Phellandrene, Alpha Terpinene, Gamma Terpinene, Cineole, Beta Phellandrene, Para Cymene,
Terpineol, Bornyl Acetate and Caryophyllene and trace amounts of Limonene, Camphor, Linalool,
Linalyl Acetate, Borneol and Nerol.
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11.3. Snapshot of action plans for management of juniper sites
This information was researched from the internet
in 2013 and some of the plans may be outdated. The
information highlights interesting information within
the management plans rather than being a digest of
each management plan.
Aberdeenshire, Moray, Highland, Angus and Perth
and Kinross and the Cairngorms National Park
Juniper in five SSSIs (Abernethy Forest, Crathie Wood,
Kinveachy Forest, Morrone Birkwood, and Morven
and Mullachdubh), and on four SACs (Cairngorms,
Green Hill of Strathdon, Morrone Birkwood and
Morven and Mullachdubh). These five sites together
contain 888 ha of juniper, representing almost 95%
of juniper contained within SACs in Scotland. Morven
and Mullachdubh SAC has the largest known area
of juniper scrub in the UK; about double the extent
elsewhere. Mosaics of woodland/upland/farmland
habitat favour juniper, black grouse and buzzards.
Juniper problems arise from inappropriate grazing
regimes including loss of traditional cattle grazing,
direct clearance, poor or inappropriate muirburn,
and a data deficiency. Juniper also occurs in relict
dwarf scrub on ledges away from grazing. At higher
altitudes problems with red deer grazing (or none and
consequent succession) and burning among heather.
The Cairngorms Local Biodiversity Action Plan covers
a large area extending beyond the boundaries of
the National Park includes parts of the Angus Glens,
Badenoch and Strathspey, Atholl and Glenshee, Upper
Deeside, Strathdon and Glenlivet.
Aberdeenshire -Balmoral Estate
Target Actions 2007 - Assess the status of juniper,
locate and map (using GIS) all major stands of juniper.
Assess rate of natural regeneration. Repeat survey
every five years. Maintain and protect juniper stands:
no heather burning near juniper and protection
from accidental burning. Thin scrub if over-shaded.
Introduce juniper of local provenance to new
plantings, and establish juniper as the upper limit
to new native woodland schemes. In deer exclosures
juniper may not regenerate due to dense heather and
shade of scrub/woodland. Outside deer exclosures
natural regeneration of juniper may be precluded.

Cambridgeshire & Peterborough
Local Habitat Biodiversity Action Plan for calcareous
grassland - Landscape East and Fleam Dyke. Wildlife
Trust and conservation volunteers started scrub
clearance and propagation in 1975. By 1995, there
were 11 bushes and two plantations (17 and 21
junipers of unknown provenance) (Walters 2001 and
2002). By 2010 there were only nine juniper bushes
remaining, the only native bushes in East Anglia.
Voluntary management help provided by Friends of
the Roman Road and Fleam Dyke.
Carmarthenshire
The LBAP notes juniper an associated species.
Conwy (LBAP)
The LBAP mentions an increase in juniper population
size by growing cuttings from existing population.
Thirty-six juniper plants, grown from cuttings taken
from junipers growing on the Great Orme, were planted
out in March 2010. These were located around the
plants from which the cuttings were taken mostly on
south facing slopes on the Great Orme.
Cornwall
Cornwall BAP - Lowland England juniper project
partnership working with the Eden project.
Specialist study of J. communis var. communis form
hemispherica this includes a detailed survey, in and ex
situ records, propagation and future planting.
Cumbria
Uplands for Juniper Project LBAP Partnership: Local
Priority Species - 300 stands of juniper recorded by
Ward (unpublished 1970s) are being re-surveyed by 40
volunteers and Juniperus communis var. saxatilis at
higher altitudes is now included (completion expected
in 2014). Account of history of use of Juniper wood in
gunpowder manufacture. Juniper woods with many
old and dying trees priority for restoration. Planting
saplings and protecting them by reducing grazing
for some years. The Lake District National Park
Authority and Friends of the Lake District involved
with experimental planting of juniper on crags (fence
free and out of reach of sheep). Serious problems with
Phytophthora austrocedrae reported. Prevention of
erosion in Wet Swine Gill.
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Windermere Catchment Restoration
Programme 2010-2015 (lead partner Natural England).
Action plan to establish targeted woodland & juniper
cover in the upper catchment area, and planting
of new Juniper scrub areas supplementing and
expanding existing juniper stands (Grasmere, Rydal
Water and Elterwater). Note: could be affected by
Phytophthora austrocedrae.
Thirlemere and Haweswater
United Utilities, RSPB and Cumbria Wildlife Trusts
as part of the Wealth of Wildlife Project. Almost
6,000 junipers planted and existing areas of juniper
managed to remove all competing non-native tree
species. A long term programme to help reduce
grazing pressure on the fells, to assist natural
regeneration of existing and newly planted sites and
ensure a sustainable long term future for juniper in
this northern catchment land.
Denbighshire
LBAP priority species - juniper only known from
Prestatyn (where it is old with no regeneration) and at
Bryniau. Cuttings in 2008 planted out at Prestatyn in
partnership with Chester Zoo. With Species Challenge
Fund (Plantlife) between 2011-13, specific scrub
control around the juniper population continues, with
propagation and re-introduction, aiming to encourage
eventual natural regeneration. Population to be
monitored every two years.

Gloucester
Biodiversity Partnership – only 10 sites left, most old
and decreasing.
Gwynedd & Snowdonia National Park
BAP – walkers and climbers asked to report sightings
to Plantlife.
Hampshire
BAP in 2009 by Hampshire and Isle of Wight Wildlife
Trust, National Trust and Hampshire Flora Group.
Juniper recognised as a declining and uncommon
Priority Species. Actions to protect juniper scrub along
the South Downs (3 years) and at Noar Hill (5 years):
identify extent of current stands and monitor diversity
of age structure: promote natural regeneration:
consider planting with plants of local origin if
regeneration is not taking place.

Down District, Northern Ireland
Down DCC LBAP as part of the Mourne Mountains
Landscape Partnership. Upland heath with juniper.
These junipers are important to conserve as they are
genetically distinct in Ireland. Raise awareness of
juniper and its habitat, survey and monitor population
with the Mourne Heritage Trust and other partners
aiming to manage a mosaic of recovering heathland.
Junipers occur particularly in boulder filled streams
and gullies that provide refuges from grazing (and
probably also burning).
Dumfries & Galloway
Local Species Action Plan – baseline survey and details
for 23 10 x 10 km square records.
Dunbartonshire East
Local Biodiversity Plan – floodplain grazing scrub
and juniper.

Durham
Durham Biodiversity Partnership lead partner reversing juniper decline and fragmentation caused
by intensive grazing, and increasing populations of
rabbits. Establishing stock of locally sourced plants for
planting, mainly in Weardale /Derwentside. Over 2000
junipers of Cumbrian/Durham provenance already
planted at Waskerley Reservoir and Hedlehope Fell.
Natural England has planted juniper in Teesdale, and
Durham County Council on their reserves. Objectives
are to maintain and enhance the present range
and population size of juniper: encourage natural
regeneration: undertake planting: collate planting
scheme information in one database: raise awareness
- including disseminating best practice to landowners:
hold annual seed collections. Volunteer help includes
Landowners, schools, Northumbrian Water, the Wildlife
Trust and the British Trust for Conservation Volunteers.
Serious problems with Phytophthora austrocedrae
reported at Teesdale, infected trees removed and
healthy trees also to create quarantine areas.

Hertfordshire
LBAP 2006 by the Biodiversity Partnership. A 50
year vision for the wildlife and natural habitats of
Hertfordshire where juniper is rare/threatened.
Lanarkshire South
BAP – Survey and monitor existing junipers and
identify areas for new planting. Collaborate with Forest
Strategy Clyde Valley Forest Habitat. A new agreement
with Forest Research will seek to propagate local stock
(2008 onwards, as initial attempts failed in 2004-6).
Target juniper in planning development and policy and
raise public awareness.
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London
LBAP Borough of Sutton 2005. Ten partners including
the Downlands Countryside Management Project/
Old Surrey Downs. Actions to identify sites and
encourage the restoration of scrub with juniper where
appropriate. Introduce juniper.
Midlothian LBAP
Edinburgh Biodiversity Partnership with Forest
Research, Ministry of Defense, FWAG, SAC and BTCV
and Rangers. Juniper a priority species with 21
recorded locations in the Lothians. It survives in the
Pentland Hills Regional Park and Moorfoot Hills mainly
in steep woodland cleughs (steep sided valleys caused
by stream/glacial erosion). Aims to regenerate and
expand populations, possibly excluding livestock by
fencing and plant up new areas. Over the longer term
there are plans to re-stock juniper throughout the
hills by propagating from the remnants in the east.
Cuttings were propagated for a continuing supply for
planting (2005) and are also grown from seed. Includes
taking part in national research on methodology
if natural regeneration occurs and also to raise
awareness to increase understanding of juniper.
Midlothian - Edinburgh
LBAP 2010-15. Action plan almost completely
delivered by community volunteers supported by
relevant partners. Juniper is under the Rural Priorities
options and Uplands 2 linking to the ongoing juniper
expansion programme in the SAP. Juniper to be
planted in suitable cleugh sites.
Northumberland
National Park Authority. Juniper included in a new
native woodland planting scheme (NVC types W11,
W17) at Ilderton Moor, Hepple Whitefield, Harthope
Valley, Carey Burn, Common Burn, Simonsides,
Lanternside (adjacent to Holystone Burn), Harbottle
and Threestone Burn (2010). With Northumberland
Wildlife Trust ensure correct grazing and scrub
clearance to allow young bushes to develop.
Oxfordshire – Aston Rowant NNR
Priority species – One of the strongholds for Juniper
in southern England. Young junipers propagated
from cuttings taken from the reserve. Each year
some 50 - 80 bushes are planted to boost the existing
population (about 1400). Junipers planted by the
local community involved through public events or
by voluntary groups (Sonning Common Green Gym or
Rocha Chiltern Gateway Project) who also take care
of a large enclosure of juniper. A survey by volunteers
in 2010 mapped all of the junipers and recorded their
condition. A survey of visitor awareness of juniper has
also been undertaken.

Perth and Kinross
Tayside BAP with various partners. Includes
Balnaguard Glen Nature Reserve where action
includes cutting and pulling out the bracken which
is inhibiting juniper regeneration, grazing with
cows to reduce sward and make open areas. The
landowner also manages bracken by rolling. This
is the location for an experiment monitoring the
impact of grazing by cattle on juniper regeneration
(Forestry Commission (Alice Broom)). Native
pinewoods in Tayside include juniper understory
management to reduce the growth of other woody
vegetation. Juniper is also present in Upland
birchwoods and tree line.
Pembrokeshire
Biodiversity partnership habitat action plan
priority species.
Renfrewshire LBAP
Clyde Muirshiel Regional Park, Local Priority Species
2005. Action to ensure the survival of the remaining
four known junipers (one site with 2 bushes and
three sites with just 1 bush (female)). Cuttings
propagated from males planted near the female for
pollination. Management for regeneration started with
the objective of establishing populations at former
or new localities. In 2008, a juniper scrub project
demonstration site set up with a 19 ha exclosure
with stock-proof fencing. 10 hectares to be planted
with 1000 locally propagated juniper stock, with
some introduced, in collaboration with the Cample
Burn juniper scrub project. Good local involvement
including leaflets, guided walks, propagation in
community garden, cooking demonstrations using
juniper flavouring.
Scotland generally – Sites in Inverness, Ross &
Skye, North Highland, Cowal & Trossachs, Moray &
Aberdeenshire Galloway, and Dumfries & Borders
Forestry Commission & Partners. Three juniper zone
types for management: self –sustaining, strong
populations and impoverished small old populations. A
variety of management actions (2008/09 to 2010/2011
in depth, and in outline to 2015) and briefly these
include: survey, assist natural regeneration where
possible, bolster moribund populations by planting,
link juniper populations in targeted forest design
plans, plant juniper to diversity Scots pine plantations,
none-native plantations and in restoration of ancient
woodland sites, increase juniper in new plantings
were appropriate and increase juniper plant supply
by growing them in FC nurseries. See more details in
Forestry Commission (2009).
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Sutherland
BAP by the The Highland Council, Scottish Natural
Heritage, Highlands and Islands Enterprise, Caithness
and Sutherland Enterprise and RSPB Scotland. Aims
to protect and increase coverage of aspen and juniper
which occur in upland birch wood, pine wood and in
alpine and subalpine heaths.
Yorkshire
Yorkshire Dales National Park Authority and
Hanson’s Minerals. Trend monitoring on current
sites. Seed bank and cuttings for propagation
from local sites. Juniper plantation at Hanson’s
Horton-in-Ribblesdale quarry from locally sourced
junipers will eventually have some 480 bushes
introduced over five years within a two hectare stock
and rabbit proof enclosure alongside the quarry.
This is within the Malham and Arncliffe SSSI and
Ingleborough Complex Special Area of Conservation
where there are veteran juniper trees at Moughton
Common and Ingleborough Nature Reserves. First
phase of 100 bushes planted in March 2012.
Yorkshire
North York Moors National Park Authority. Old records
collated, propagation and planting, investigation of
fauna, public awareness.
Wiltshire
Salisbury Plain as part of a European Commission
Life Project 2003. Large juniper population to be
maintained, existing stands to be in a favourable
condition, establish new cohort within next 10 years,
remove deciduous scrub where overtopping junipers.
Treat deciduous re-growth in cleared areas and
create open bare ground for seedlings, rabbit fencing
exclosures, clear self-sown pine from juniper stands
to reduce shading. Trial of experiments with seed sown untreated, sown in 5 cm topsoil, sown after total
herbicide and where a second application of herbicide
applied (experiment used wire rabbit-proof cages).
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We are Plantlife
Wild flowers and plants play a fundamental role
for wildlife, and their colour and character light up
our landscapes. But without our help, this priceless
natural heritage is in danger of being lost.
Plantlife is the charity that speaks up for our wild
plants, lichens and fungi. From the open spaces of our
nature reserves to the corridors of government, we’re
here to raise their profile, to celebrate their beauty
and to protect their future.

Join us in enjoying the very best
that nature has to offer

Britain’s countryside
Save it with flowers
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