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ABSTRACT

Population estimates and IUCN Threat Categories are given for three rare Welsh endemic Sorbus species.
There are 113 S. leptophylla plants in four populations, the Montgomery plants differing from the Brecon
plants in leaf shape; it is Endangered. There are 17 S. leyana plants in two populations in Brecon; it is
Critically Endangered. There are 780 S. minima plants in three populations in Brecon; it is Vulnerable.
Differences in surveys probably account for apparent increases in population sizes.

KEeYwoRrDs: IUCN Threat Categories, Sorbus leptophylla, Sorbus leyana, Sorbus minima.

INTRODUCTION

The three Welsh endemic whitebeams Sorbus leptophylla E. F. Warb., S. leyana Wilm. and
S minima (Ley) Hedl. were amongst the species of Sorbus considered as requiring the highest
priority for conservation in the UK (Flanagan 1998), though only Sorbus leyana is currently a UK
Biodiversity Action Plan Priority species. Recent accounts of these species are given in Kay
(1998), Wigginton (1999) and Woods (1998), the last-named noting that detailed surveys were
urgently needed to reconcile data from previous surveys. Such surveys were carried out between
2000 and 2004 and have markedly revised the previously reported population sizes and trends;
these updated popul ation estimates are reported here with their revised conservation status.

METHODS

Historical records were traced in herbaria (BEL, BIRA, BIRM, BM, BRISTM, CGE, DBN, K,
LIV, LTR, MANCH, NMW, OXF, RNG, TCD and UPS), the literature and in unpublished
information held by the Countryside Council for Wales (CCW).

Population surveys of S. leptophylla and S. minima were carried out by T. Rich 2000-2004, with
help from C. Charles, L. Houston and A. Tillotson, and surveys of S. leyana 1998-2004 by Q. O.
N. Kay and G. S. Motley. Trees were usually counted by walking along the bottom and top of
cliffs with occasional scrambling up the more accessible parts, and by using binoculars. The main
problems with counting trees on cliffs are seeing the Sorbus amongst other woody species, being
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certain that plants counted from cliff tops are not also counted from below, and distinguishing
inaccessible plants from related species. Vouchers for the population surveys are lodged in the
Welsh National Herbarium (NMW) and full details have been lodged with the Threatened Plants
Database.

For the morphological analyses, following the standard procedure for Sorbus (e.g. Aas et al.
1994), the broadest |eaves from vegetative, short, lateral shoots, excluding the oldest and youngest
|eaf, were measured on fresh and/or herbarium material.

SORBUSLEPTOPHYLLA

Sorbus leptophylla, Narrow-leaved Whitebeam, Cerddinen Gymrieg in Welsh, was first described
by Warburg in 1952 (formalised by Warburg 1957) who reported it from two localities in the
Brecon Beacons and probably also Montgomery from where he had not seen fruiting material. The
specific epithet ‘leptophylla’ either means ‘thin-leaved’ or ‘narrow-leaved’, and Warburg's
description implies he meant the latter.

As reported by Proctor & Groenhof (1992), the classic growth form of this speciesin the Brecon
Beacons is as a shrub with its trunk appressed against a rock face, with a dense growth of small
twigs at the base, often pendulous branches, and large, obovate, shallowly lobed leaves with large
fruits 11-16 mm long which are longer than wide; such plants are well known at Craig y Cilau and
also occur at Craig y Rhiwarth. On the exposed cliff tops and sides at both sites, the trees grow
more erect, and have smaler leaves of the same shape. These plants are often overlooked as
belonging to the S. porrigentiformis group unless the fruits are present. Conversely, vegetative
plants of the S. porrigentiformis group with an appressed growth form have been misidentified as
S. leptophylla but, when fertile, have fruits wider than long.

CRAIG Y RHIWARTH, BRECON (V.C. 42)

Sorbus leptophylla was first collected at Craig y Rhiwarth (SN8415) in 1935 by E. F. Warburg
(below Penwyllt, BM). Although A. Ley had collected Sorbus porrigentiformis at this site in 1899
(UPS), he apparently did not collect S. leptophylla. The first population count was about 16 plants
in 1988 by V. Morgan (Rare Species Form held by CCW).

The population was surveyed in detail in 2002 by T. Rich, with additional notes in 2003 and
2004. A population of 29 plants occurred with S, porrigentiformis between the western tip and the
natural arch of the large north-facing crag, on both the open cliff (23 plants) and on ledges in the
shaded woodland below (six plants). One small vegetative plant c. 50 cm tall with three branches
was found on the adjacent crag c. 200 m to the south-east. The flowering and fruiting performance
varied depending on location: plants in deep shade tended to be vegetative, those along the cliff
top were rather weather-beaten and rarely fruited even if they flowered, but those on the sheltered
open cliff face flowered and fruited regularly. Most of the plants were mature, and the apparent
increase in population size is probably due to a more detailed survey.

No plants were found nearby on the limestone crags of Cribarth, Craig-y-nos (where
S porrigentiformis is present), or Dan-y-Ogof. The aberrant individual with oval leaves at Craig y
Rhiwarth reported by Proctor & Groenhof (1992) belongsto the S. porrigentiformis group.

CRAIG Y CILAU (CRAIG CILLE), BRECON (V.C. 42)
Craig y Cilau (SO1815 and SO1816) is the type locality of S leptophylla. The earliest collections
traced were by W. C. Barton in 1901 (BM), and by A. Ley in 1909 (BIRM, UPS). It has since
been regularly collected and recorded from this site, mostly from the well-known plants on the
central cliffs. L. Farrell and P. D. Sell reported 28 trees from the N.N.R. in 1975, but additional
notes by M. Massey in September 1976 suggested this number included some S. porrigentiformis,
and he confirmed only ten fruiting treesin 1977 (Rare Species Forms held by CCW).

During the 2002 survey which was carried out over three days in September in a good fruiting
year (Rich 2003), 45 trees were found, mostly concentrated on the main cliff where it has mostly
been reported before, with scattered trees elsewhere on limestone cliffs above. As not al trees
were accessible due to the size of the cliffs, the count must be regarded as approximate but it is
certainly more than 40 plants. One additional tree was found on the BSBI Welsh AGM excursion
on 7 September 2003. The two trees reported at Chwar Mawr at the east end of the N.N.R. by
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Farrell & Sell (Rare Species Form) were searched for carefully, but these may have been of a
large-leaved form of S. porrigentiformis which was growing appressed to the rock surface in that
locality. The apparent population increase is probably mainly due, first, to identification of more
specimens due to the presence of fruit, and second, to an increased intensity of survey (Sell &
Farrell spent one day in June 1975 and surveyed both Sorbus and Hieracium).

The extensive quarrying at this site (cf. S. minima below) could have resulted in loss of some
S. leptophylla plants but there is no evidence that this is so, most trees occurring on and around the
central cliff which was not quarried.

Records for S. leptophylla from the nearby Cwm Clydach (SO21), Craig y Castell and Tarren yr
Esgob (the latter determined by Warburg) are errors for the S porrigentiformis group (pers. obs.
and M. Porter, pers. comm. 2003).

BREIDDEN HILL (CRAIG BREIDDEN), MONTGOMERY (V.C. 47)

Breidden Hill has been a well-known rare plant site for many years, with an early collection of
S anglica Hedl. in 1834. The earliest collection of S. Ieptophylla was 1955, Cambridge Botany
School expedition (CGE), but Warburg (1957) declined to confirm the identification in the
absence of ripe fruit. Subsequently, P. D. Sell saw fruit collected by R. G. Woods in 1977 and
confirmed it as S. leptophylla. Sorbus porrigentiformis has been reported but not confirmed from
the site (Trueman et al. 1995), and the records are probably errors for small-leaved S. leptophylla.

The Sorbus species on the West Crags (c. SJ2814) were mapped and counted by G. Wilson
(Wilson 1986); he reported 42 plants of S anglica, 32 plants of S. rupicola (Syme) Hedl. and 35 of
“S. leptophylla/porrigentiformis’, with another ten plants on cliffs that could not be reached to
confirm their identity. After examination of accessible plants on site in 2001 and 2002 (the latter
an excellent fruiting year), T. Rich regarded Wilson's S. leptophylla/S. porrigentiformis plants as
one taxon related to S leptophylla. These plants occur as trees scattered on the steep open rocks
and screes and occasionally on the edges of more scrubby and wooded areas, but not in shade. The
S leptophylla trees on deeper scree soils grew to ¢. 5 m tall, with severa trunks which tended to
grow ascending at an angle of c. 45-60° rather than straight up, and they also occurred as
sprawling shrubs 1-2 m long on the rocky cliff faces. The detailed 1986 survey appears to
represent the present situation.

Proctor & Groenhof (1992) reported P. J. M. Nethercott had found two plants of S. leptophylla
on the North Crags (SJ2914) in 1990, with larger leaves than plants on the West Crags which were
attributed to the shadier and less droughted habitat (photocopies of specimens seen by T. Rich).
Although the plants were not refound by T. Rich and L. Houston in 2003 they are still likely to be
present.

COMPARISON OF BRECON AND BREIDDEN S LEPTOPHYLLA

Morphological examination of the Brecon and Breidden plants show that the leaves are not
identical, though they are similar (Fig. 1). The leaves of the Breidden plants are generally widest at
or below the middle (markedly obovate in Brecon plants), are less markedly biserrate, and are
generally smaller in size though there is overlap (Fig. 2). The fruits are also on average smaller in
the Breidden plants, but otherwise generally similar. The leaves and fruits of the Craig y Rhiwarth
population are in essence a subset of the variation seen in the Craig y Cilau population (Fig. 1).

The cytological and genetic evidence also suggests that Brecon and Breidden plants are closely
related. H. McAllister has counted the chromosome numbers of three seedlings of S. leptophylla
from Craig Breidden grown from fruits collected from one plant overhanging a quarry on the West
Crags sent to him by R. G. Woodsin 1977 (BSBI cytological database). Two of the seedlings were
2n = 68 = tetraploid and one was 2n = 51 = triploid; this triploid count requires confirmation (H.
McAllister, pers. comm. 2003). Counts of seedlings grown from plants collected at Craig y
Rhiwarth and Craig y Cilau were both 2n = 68 (J. P. Bailey et al., in prep.). Proctor & Groenhof
(1992) reported that biochemically the Breidden and Brecon plants have the same peroxidase
phenotype, and M. Chester et al. (in prep.) found that they have the same plastid haplotype, which
is otherwise only found in S. aria (L.) Crantz and in the S. porrigentiformis group.
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FIGURE 1. Variation in leaf length and position of widest point between populations of Sorbus leptophylla.
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FIGURE 2. Broad |leaves of short shoots of Sorbus leptophylla. a—e, Breidden Hill. f, g Craig y Rhiwarth. h, i
Craig y Cilau. Scalebar =1 cm.
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SORBUSLEYANA

Sorbus leyana, Ley’s Whitebeam, or Cerdin Darren Fach in Welsh, was first described by Wilmott
(1934), who named it after Augustin Ley who had first discovered it in 1896 and distributed it as
‘Pyrus scandica? (Ley 1901). G. S. Motley has monitored the sites since 1998, and full details are
held in CCW files (Motley 2004).

DARREN FACH, BRECON (V.C. 42)

This was the first site at which Sorbus leyana was discovered, and in addition to the specific site
name Darren Fach (SO0110), has been variously reported as near Cefn Coed, above Dan-y-Graig,
at Cefn Cil-Sanws, or even near Merthyr Tydfil.

Ley (1901) reported 1520 mostly inaccessible shrubs. Wilmott (1934) noted it from a single,
short, rock face where there were “many small bushy trees of it, all identical, growing with
numerous S. rupicola, S. aucuparia and one or two S. aria” (the last-named are now known to be
S. porrigentiformis). J. E. Lousley noted that the severe frosts of the winter 1947/48 had killed
many bushes and that others were badly eaten by caterpillars (Lousley 1950; RNG). M. Porter
found 13 plants in 1983 (Kay 1998). V. Morgan and G. Barter counted five trees in 1988 (Rare
Plant Form held by CCW).

In 1998, G. S. Motley counted seven trees, and in 2000, G. Motley and Q. Kay found eight trees,
from which they collected material for grafts (now growing at the National Botanic Garden of
Wales). In 2004, G. Motley confirmed eight trees were present.

PENMOELALLT (COED PENMAILARD), BRECON (V.C. 42)
Sorbus leyana was first found at Penmoelallt (SO0109) by J. O. Evans in 1958 (NMW), and he
noted three trees, 89 m tall, on the cliff faces in his paper on the woodland vegetation (Evans
1960). V. Morgan saw one certain and one possible tree in a brief search in 1988 (Rare Plant Form
held by CCW). Trees and some 2—4 year old seedlings were seen in 1995 by M. Hampton (Kay
1998). In about 1996, one S. leyana sapling was dug up and stolen from the site by a non-botanist.

In 1998, G. Motley found the three native trees and two saplings. In 1999 two more saplings
were found, and all saplings were estimated to be 5-6 years old. In 2000, G. Motley and Q. Kay
collected grafts from six plants (cf. above). In 2004, two further saplings were found, bringing the
total to nine plants.

In addition to these wild trees, in April 1963 the Forestry Commission planted seven 2-year-old
saplings, grown from seed collected from this site in 1959, in three separate fenced enclosures on
the level ground above the cliffs adjacent to the wild plants. Six of these trees survived to the
following year and by 1968 had grown to between 1 7 and 2 7 m tall. The fences were removed in
the early 1990s. All six trees survive to 2004, and had a mean estimated height of 10 m and mean
girthat 13 mof 58cm.

GARWNANT, BRECON (V.C. 42)

Two trees planted beside the Forestry Commission Visitor Centre at Garwnant (SO0013) are
widely reported as S. leyana (including one designated by the Tree Council in 2002 as one of the
fifty great British trees; Stokes & Rodger 2004) but are S. intermedia (Ehrh.) Pers. (NMW).

At Darren Fach and Penmoelalt S. leyana occurs scattered along the open top edges of wooded
Carboniferous Limestone cliffs where the trees can reach the light. Both cliffs are rich in woody
plants indicative of along history of woodland cover, and the presence of coppice and lime kilns
indicates that both woods were periodically coppiced. Many of the plants at Darren Fach are
many-branched depauperate bushes c. 2 m tall which flower sporadically, whilst those at
Penmoelallt tend to be maidens 8-10 m tall and flower freely though fruiting is irregular (Kay
1998). The Darren Fach population is currently decreasing, and by extrapolation from the crude
population data could become extinct by 2100. In contrast, the Penmoelallt population is currently
increasing due to recent regeneration under one tree. Personal observations suggest that this is due
to the loss of one of the three largest trunks from the cliff top tree prior to 1992, resulting in
increased light conditions below the tree alowing germination of seed which had either fallen
from the other trunks or been carried down by small mammals. Sections of trunk cut from the
fallen tree in 2004 show regular growth rings up to about 1988, and then two poor years followed
by recovery (NMW). One possible interpretation is that the tree was damaged in the Great Storm
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of 1987, and then the first large trunk was blown down in the second storm in 1989. Estimation of
the age of the saplings in 2004 from the bud scars was difficult as most saplings have had some
damage to the leading stems, but they ranged from at least 4 years to at least 12 years, indicating
sporadic recruitment. The loss of the two remaining large trunks from the cliff top tree in early
summer 2003 may bring this recruitment to a halt, though the regrowth after the fall of the first
trunk is aready producing some fruit. This response to natural changes in the canopy suggests that
coppicing the woodlands at Darren Fach could result in population increases there too, provided
grazing is excluded, as combinations of deer, sheep and rabbit grazing probably prevent
colonisation of nearby grassland and scree (Woods 1998). We request that those wishing to see S.
leyana do not scramble on the cliffs where the small saplings could be easily trampled.

No other S. leyana trees have been found during searches of other limestone cliffs or hedges in
the area. Sorbus rupicola is abundant a Penmoelalt (where it is often misrecorded as
S. porrigentiformis) and rare at Darren Fach (it too has declined since Wilmott reported it as
‘numerous’), and S. porrigentiformis is rare at Darren Fach. Some former sites could have been
destroyed by quarrying (Kay 1998).

In 1999, G. Motley found a sapling with leaves intermediate between S. leyana and S. aucuparia
under a S. aucuparia tree at Penmoelallt, which was interpreted as a hybrid between them. A
second sapling was found nearby in 2004.

SORBUSMINIMA

Sorbus minima, Lesser Whitebeam or Least Whitebeam, or Cerdin Wen Leiaf in Welsh, was first
found by Augustin Ley in 1893. He named it Pyrus minima Ley after observing it in flower and
fruit (Ley 1895, 1897). Hedlund subsequently made the current combination under Sorbus
(Hedlund 1901).

According to the recent Red Data Book (Wigginton 1999), the total world population was fewer
than 350 plantsin two sites; our surveys have significantly revised this figure upwards.

CWM CLEISFER, BRECON (V.C. 42)

The earliest unambiguous record for Cwm Cleisfer (SO1416) is that of D. P. M. Guile, June 1951
(NMW). The first population estimate was by L. Farrell and P. D. Sell on 29 June 1975 who
counted 17 plants. M. Porter counted 15 plants in 1975 (Kay 1998), and V. Morgan counted 17
plantsin 1988 (Rare Plant Form, held by CCW).

On 5 July 2000, 27 plants covering a range of age classes were counted on sparsely wooded
crags, mainly concentrated at the south-east end of the outcrop. A repeat survey on 9 July 2001
found 26 plants. Some small plants were hidden amongst the clefts in the rocks and may have
previously been over-looked, or could result from regeneration.

BLAEN ONNEU, BRECON (V.C. 42)
The population at Blaen Onneu (SO1516) was reported by A. Ley from ‘limestone rocks at Blaen
Onnen [sic], two miles westward from Craig Cille’ (Ley 1895). Cwm Cleisfer is three miles west
of Craig y Cilau and Craig y Castell one mile west; it is possible that this record refers to Craig y
Castell or Cwm Cleisfer. The area has now been extensively quarried and no plants are currently
known, and the site is assumed to have been destroyed. Sorbus rupicola was recorded from Blaen
Onneu in 1934 (UPS) but no longer occurs there.

CRAIG Y CASTELL, BRECON (V.C. 42)
The earliest unambiguous record for Craig y Castell (SO1716) is that of H. A. Hyde and A. E.
Wade, 9 June 1927 (NMW). V. Morgan was unable to find it in 1988 (Rare Plant Form, held by
CCW), but one mature shrub still occurs on the cliff-top south-east of the lime kiln (2000-2004;
NMW). The shrub is potentially under threat asit is adjacent to a climbing route.

One plant of the S. porrigentiformis group is present on the cliff below the S. minima. Sorbus
anglica was recorded from this sitein 1927 (NMW) but no longer occurs.

CRAIG Y CILAU (CRAIG CILLE) , BRECON (V.C. 42)
Craig y Cilau (SO1815, SO1816, SO1915 and SO2015) was the first site at which S. minima was
found by A. Ley on 12 June 1893, and he reported it as occurring ‘in great abundance’, clothing
the limestone cliff to its head at an atitude of 2000 ft (Ley 1895); thisis still true today. It is the
best known site, and there are many specimens collected from it in herbaria. Most of the siteis a
National Nature Reserve (N.N.R.).
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TABLE 1. POPULATION SIZES, NUMBER OF SITES AND
IUCN THREAT CATEGORIES FOR SORBUS TAXA

Taxon No. of plants  No. of populations 2001 IUCN Threat Category
Sorbus leptophylla 113 4 Endangered

Sorbus leyana 17* 2 Critically Endangered
Sorbus minima 780 3 Vulnerable

* excludes planted trees

Farrell & Sell (1975) reported 305 trees on 30 June 1975, occurring throughout the N.N.R. In
September 2002, T. Rich found a total of 730 plants within the N.N.R., the apparent increase
probably being due to more intensive survey coverage over three days, especially of the upper
cliffs, and also to an increased visibility of plants due to the autumn leaf coloration (Rich 2003).
There are aso an additional seven plants on the quarry to the west of the N.N.R., and 12 at Darren
Cilau immediately to the east of the N.N.R., and a further three plants 300 m further east on the
face of the old quarry at Pinnacle Bay in the adjacent 10-km sguare (NMW). These latter three
shrubs have obviously been present for some years, and it is surprising that they have not been
reported before, as many people walk past them along the eastern access route into Craig y Cilau.

Quarrying has destroyed many plants at Craig y Cilau — Darren Cilau, the eastern populations
now being the scattered fragments of what may have once been a more continuous population.
Quarrying of the Llangattock ridge commenced sometime between 1797 and 1812 to provide stone
for the construction of the Monmouthshire and Brecon Canal, eventually extending nearly 5 km
aong the scarp. The quarries were last used in the 1940s. Although S. minima has recolonised
some of the quarries, the density of plantsis only c. 40% of that on unquarried rocks (Rich 2003);
historically, the Craig y Cilau population could have been over 1000 plants.

Other suitable cliffsin the area have been searched without success.

DISCUSSION

It is difficult to determine if the differences between the historical and current population sizes
reported for each species are due to differences in quality of survey (surveys in 1988 seem to
consistently under-estimate the numbers of plants present) or reflect real changes in populations.
Only in the case of S leyana at Darren Fach is there any evidence that the population has declined,
in the other cases variations between survey methods are too large to separate real change from
sampling effects, as was also found for the Arran endemic whitebeams by Robertson (2004). A
standard monitoring protocol has now been drawn up for Craig y Cilau (Rich 2003) and the
principles should be applied elsewhere for these and other rare Sorbus species.

The current number of plants and IUCN Threat Categories from the 2001 criteria now used for
British plants are summarised in Table 1. These should now provide a sound basis for assessing
the priorities for conservation in the context of other rare plants in Britain. The greatest threat is
probably to S. leyana, through trampling, collecting of specimens and theft of whole plants, and in
the longer term by lack of regeneration. All populations of these taxa are currently within Sites of
Special Scientific Interest with the exception of the S minima a Cwm Clesfer. Ex-situ
populations of al taxa are held at the National Botanic Garden of Wales.
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