


























382 SHORT NOTES

HOLOTYPUS: Set of British Rubi no. 103; Wood on the borders of Sprowston and Rackheath,
E. Norfolk, v.c. 27, 27/7/1893, E. F. Linton, as R. tereticaulis P. J. Muell. (MANCH). Isotypi in
BM, CGE, LIV, OXF.

The name commemorates the Iceni, ancient inhabitants of Norfolk, to which county, particu-
larly on the heaths and woods around Norwich, this species appears to be confined.
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PEROXIDASE ISOZYMES IN SOME ELMS (ULMUS L.) OF
EASTERN ENGLAND

Few taxonomically useful characters, other than foliar biometric characters, have been found
with which to study the complex European population constituted by sect. Ulmus (sect. Mado-
carpus Dum.) of Ulmus L. Isozyme variation was, therefore, investigated in a search for independent
discriminators. Initial screening of ten enzyme systems revealed surprisingly little variation within
the complex, with the exception of peroxidase. Accordingly, peroxidase was used in all subsequent
work. :

Fresh leaves were collected in five vice-counties (Beds., Cambs., N. Essex, S. Essex, Hunts.)
from 19 trees, identified, on the basis of leaf-shape and tree-form, according to the three-species
concept (Richens 1968), as U. glabra Huds., U. minor Mill. sensu lato, U. glabra x U. minor and
U. procera Salisb. A list of locations is incorporated in Fig. 1. The leaves were homogenized in
cold acetone and the resulting powder stored at —20°C until required. Disc electrophoresis in
acrylamide gels was used to separate the isozyme bands and the bands were stained in a catechol +
H,0, solution.

The resultant staining patterns are shown in Fig. 1. It is obvious that two bands with Rf values
of 28 and 48 relative to a bromophenol blue marker were constant throughout the samples. Several
of the trees had additional bands which are of interest. In the U. glabra sample (zymogram pattern
F), two additional bands were noted, neither of which was present in any of the putative U. glabra x
U. minor hybrids. Two extra bands occurred at Rf 49 and 51 in one tree of U. minor (pattern H)
and one of U. glabra x U. minor (pattern I), both in N. Essex. Two U. minor specimens exhibited
an extra band at Rf 42 (pattern G), sample 18 being the taxon with a unilateral branching habit
often given specific rank as U. plotii Druce. Although no other qualitative differences in zymograms
were noted, quantitative differences occurred which were characteristic and diagnostic of particular
populations. Thus pattern C was only found in U. procera, pattern D comprised all the representa-
tives of the Boxworth-Godmanchester population of U. minor (Richens 1967) plus one specimen
of U. procera, and pattern E comprised all the representatives of the Grantchester-Sawston
population of U. minor (Richens 1967) plus a specimen from N. Essex of uncertain affinity.

Feret & Stairs (1971), in the U.S.A., had examined the peroxidase isozymes in seven imported
seed sources of U. pumila L. Up to six bands were present in each sample, their positions being
highly variable within and between seed sources. To account for these observations, Feret & Stairs
suggested genetic determination by nine alleles at one locus, one allele being silent. This picture
contrasts strikingly with the present findings in which two bands are constant in position and up to
four bands are present; also three populations appear to exhibit little or no internal isozyme
variation. These differences may be explained by the fact that U. pumila had reproduced sexually
while probably all the material examined in the present study, except the U. glabra specimen, had
probably been propagated vegetatively. As Feret & Stairs’ technique was different from ours, it
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Figure 1. Peroxidase zymograms of Ulmus. A: (1) U. minor, Mundon, S. Essex; (2) U. glabra x U. minor
‘Vegeta’, Cambridge, Cambs. B: (3) U. minor ‘Sarniensis’, Cambridge; (4) U. glabrax U. minor ‘Major’,
Cambridge. C: (5) U. procera, Cambridge, ungalled; (6) same tree heavily galled by Eriophyes ulmicola
Nal.; (7) U. procera, Litlington, Cambs. D: (8) U. minor, Abbots Ripton, Hunts.; (9) U. minor, Lolworth,
Cambs.; (10) U. minor, Shingay, Cambs.; (11) U. procera, Wrestlingworth, Beds. E: (12) U. minor,
Cambridge; (13) U. minor, Barton, Cambs.; (14) U. minor, Horseheath, Cambs. ; (15) U. minor, Goldhanger,
N. Essex. F: (16) U. glabra, Orwell, Cambs. G: (17) U. minor, Wakes Colne, N. Essex; (18) U. minor,
Cambridge. H: (19) U. minor, Salcott, N. Essex. I: (20) U. glabrax U. minor, Wakes Colne.

is not possible to ascertain whether any of the peroxidase bands that they reported correspond to
any found here.

It is disappointing that no peroxidase bands were found in any of the putative interspecific
hybrids, as this would have confirmed an U. glabra ancestry. The zymograms of hybrids either
showed the two constant bands at Rf 28 and 48, or, if extra bands were present, they could be
matched with those of supposedly pure U. minor. Possibly, U. minor carries inhibitors that suppress
specific peroxidase isozyme genes from U. glabra. Without full genetic analysis, it is not possible
to determine the number of genes responsible for the peroxidase complement in the material
studied, but it is not improbable that the two bands at Rf 49 and 51 are both controlled by one
gene, as they were found together at each of the two occurrences.
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CARDUUS PYCNOCEPHALUS L. ON PLYMOUTH HOE, S. DEVON

In 1937 I undertook an investigation, on behalf of the Botanical Section of the Devonshire Asso-
ciation (then engaged on the preparation of a new Flora of Devon), to determine whether Carduus
pycnocephalus L. still occurred on Plymouth Hoe, S. Devon, v.c. 3. Since that time I have regularly
checked the situation and can report that the plant still survives, albeit somewhat precariously.
This summer (1976) at least six clumps of the thistle were seen on a natural limestone cliff imme-
diately east of the beach known as Pebbleside at West Hoe. Most of the plants were heavily infested
with black-fly but appeared to be producing fruits and it is to be hoped that, despite the pheno-
menal drought, the plant will reappear next year.

C. pycnocephalus L. was first recorded for Plymouth Hoe by 1. W. N. Keys (Keys 1868) and this
record was later quoted and confirmed by T. R. A. Briggs (Briggs 1880). Before its destruction by
air raids, there was a specimen in the herbarium of the Plymouth Institution at the Athenacum,
Plymouth, collected by Briggs on 2nd June, 1882, and labelled ‘Slope under the Hoe, Plymouth’.
The original record of Keys occurs under C. tenuiflorus Curt. and reads ‘Hoe, and under the
Citadel, Plymouth, in which situations the variety C. pycnocephalus Jacq. also occurs’. In 1937
both plants were seen in some abundance, but C. trenuiflorus has now disappeared and C. pycno-
cephalus is restricted to one small area.

At the time of my original investigation I was in communication with J. E. Lousley, who
(Lousley 1935) published a short note on the plant, and with A. J. Wilmott, who allowed me to
quote (Phillips 1939) his statement (Wilmot in lizt. 1938) of the characters differentiating the two
somewhat similar species. I have tested these characters with reference to Plymouth plants and
have found them to be completely diagnostic. Later, I was in touch with J. T. Howell, of the
California Academy of Sciences, San Francisco, whose account (Howell 1939) of Californian
specimens of the two plants included further points of differentiation which, applied to Plymouth
specimens, again proved to be valid. It would seem worthwhile, therefore, to repeat both state-
ments here, to complement the information given in the standard Floras.

Characters based on A. J. Wilmott’s original observations on Plymouth specimens and those in
the European Herbarium of the British Museum (Natural History) are:

Carduus pycnocephalus L. Plant in general less spiny, with darker green leaves, white-tomentose
below, and usually more tomentose phyllaries. Stem only slightly winged above, and some ter-
minal capitula on unwinged, white-tomentose peduncles; capitula solitary or only 2 or 3 in each
cluster; marginal veins of the strongly spinose median phyllaries strongly hardened and thickened,
making a strongly three-veined, spinose termination. Capitula larger, 22-23mm long, more swollen
below and therefore more ovate; florets normally exceeding the longest phyllaries, sometimes
greatly so, the reddish-purple corollas more conspicuous as a result.

Carduus tenuiflorus Curt. Plant in general more closely spiny, with lighter green leaves, usually
only somewhat tomentose below, and usually less tomentose phyllaries. Stem strongly winged
above right up to the capitula; capitula clustered together in groups of 5 to 7 or more; marginal
veins of the strongly spinose median phyllaries not strongly hardened and thickened, not making
a strongly three-veined, spinose termination. Capitula smaller, 15-17mm long, less swollen below
and therefore more or less cylindrical; florets normally shorter than the longest phyllaries, the light
pink-mauve corollas less conspicuous as a result.

Additional points of differentiation from Howell (1939) are:

Carduus pycnocephalus L. Involucral bracts not membranous-margined, the tips of the outer and
middle bracts more rigid, the margins and backs bearing tiny, rough, appressed trichomes especially
on the prominent mid-vein. Achenes light tan or buff, usually with about 20 veins; pappus 1-5-
2-0cm.

Carduus tenuiflorus Curt. Involucral bracts more or less membranous-margined, the tips of the
outer and middle bracts glabrous and smooth except on the sub-ciliate margins. Achenes grey-
brown, usually with 10-15 veins; pappus 1-:0-1-5cm.

C. tenuiflorus, common on the southern coast of England, is regarded as a native species. C.
pycnocephalus, howeyver, is a native of the Mediterranean area, and is also naturalized in California
together with C. tenuiflorus. Its status upon the Hoe at Plymouth is presumably that of an alien,
perhaps originally introduced by shipping, which has established itself and survived. It is surprising,
in view of the fact that C. pycnocephalus has been naturalized at Plymouth for over a hundred
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years, that Flora Europaea (Franco 1976) does not include Britain in the list of countries given for
that species. Identification poses no special problem to anyone familiar with the two species, but
in case of difficulty the presence or absence of the minute trichomes on the spinose tips of the
involucral bracts provides a completely diagnostic character easily observable with a x 10 lens.
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VIOLA RUPESTRIS SCHMIDT AND JUNCUS ALPINUS VILL,
IN MID-W. YORKSHIRE

During 1976 substantial colonies of Viola rupestris Schmidt and Juncus alpinus Vill. (J. alpino-
articulatus Chaix) were found in the limestone areas of Craven in Mid-W. Yorks., v.c. 64. Both
species are particularly associated with Upper Teesdale, and their presence in Craven provides
further parallels between the flora of the two areas. The Juncus, which occurs in two colonies in
Craven, is unknown elsewhere in England except in Teesdale (although widespread in Scotland),
whilst the Viola, which is frequent over the limestone plateaux on the south-eastern slopes of
Ingleborough, seems to be more abundant there than in any of its three previously-known British
stations,

The previous history of Viola rupestris has been detailed by Valentine & Harvey (1961). First
discovered in Britain by James Backhouse in 1862 on the sugar limestone outcrops on Widdybank
Fell, Upper Teesdale, Durham, v.c. 66, it remained unknown elsewhere until 1960, when the
above-mentioned authors, following clues from herbarium specimens, found it near Arnside and
on Long Fell above Brough, both in Westmorland, v.c. 69. The authors state that although these
three sites differ in altitude—450 ft to 1,950 ft—and in aspect and associated species, each has a
combination of a shallow, well-drained, richly alkaline soil, and a sunny open position, and
conclude that: ‘These discoveries encourage the idea that Viela rupestris may be found in other
places too. The limestones of north and west England, especially the Craven district of Yorkshire,
would seem to possess many possible localities . . .”

Viola rupestris was first found in Craven, Mid-W. Yorks., v.c. 64, on 25th May 1976. Several
dozen plants were found growing along one of the tracks crossing the high limestone plateau
between Clapham and Selside in Ribblesdale, at an altitude of 1,260 ft. Most plants grew in open
bare soil at the edges of the track, with some sprouting from bare cracks in the bed-rock where:
this was exposed in the ruts. It was found that the colony extended along 150m of track, and in
one place also on to two low hummocks of bare limestone clitter (gravel) adjacent to the track.

Associated plants on the track were Arenaria norvegica subsp. anglica, Bellis perennis, Carex
caryophyllea, C. flacca, Erophila verna, Festuca ovina, Minuartia verna, Plantago lanceolata, Ranun-
culus repens, Sesleria albicans, Taraxacum sp. and Thymus drucei. There were fewer associates on.
the clitter areas: Carex caryophyllea, C. flacca, C. panicea, Campanula rotundifolia, Festuca ovina,.
Sesleria albicans and Thymus drucei. Viola riviniana var. minor grew in adjacent Festuca turf.

Many of the plants were in flower, and specimens submitted to Professor D. H. Valentine were
confirmed as V. rupestris. The existence of plants on the less artificial clitter areas suggested that
the plant might occur elsewhere, and on 12th June 1976 a further colony was found on a very
similar area of exposed clitter on Moughton Fell at 1,200 ft, about 2-6km south-east of the first.
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site. The soil here seemed derived from more peaty deposits and new associates were Antennaria
dioica, Empetrum nigrum, Polygala serpyllifolia, Potentilla erecta and Vaccinium myrtillus. Speci-
mens from this site also were confirmed by Professor Valentine.

Continued exploration during the following months showed that the plant was widespread over
much of the exposed limestone tracts from Sulber in the north, down the western flank of Crum-
mockdale to Norber; in several colonies across the head of the dale; and thence on to Moughton
Fell itself, where colonies were found almost wherever suitable habitat occurs, as far as the south-
eastern corner at Foredale. Away from this plateau, two colonies were found on Smearsett Scar
above Feizor, about 2 km south of its nearest station at Foredale. The range, as so far defined,
covers an area 6 km long and 3-5 km wide, plants occurring in at least ten 1 km squares and three
10 km squares. If the glabrescent plants discussed below are included, nearly 20 colonies are now
known, their populations varying from a dozen or so plants to many hundreds. All lie above
1,000 ft, and in one site reach 1,400 ft. The habitats are all very similar to those already described,
open clitter hillocks and gentle slopes of fine screes comprising the most frequent sites.

Besides the usual hairy variant of Viola rupestris, another variant occurs widely in scattered
colonies over the same range. Although agreeing with the typical plant in most respects (viz. leaf
shape and size, corolla shape and colour, habit and habitat), the indumentum of short, backward-
pointing hairs on the capsules, petioles, stems and peduncles, so characteristic of English V.
rupestris, is in these plants reduced to a variable extent, and in a few cases lacking. The status of
such plants is not yet clear. They are not the sterile hybrid V. riviniana x V. rupestris, since
abundant ripe capsules and seed are produced.

Juncus alpinus was first found in Craven on 22nd July 1976 on a marsh near Malham Tarn,
Mid-W. Yorks., v.c. 64, at an altitude of 1,250 ft. Mature specimens collected on 26th August 1976
were confirmed by Dr C. A. Stace. The habitat here is remarkably similar to some well-known
‘flush’ areas in Upper Teesdale, and contains many species in common. Seepage of lime-rich water
on gentle gravelly slopes has produced zones of bare limey mud and gravel, interspersed with low
hummocks carrying a rich variety of plants, including small populations of Bartsia alpina, Carex
capillaris and Polygala amarella.

Juncus alpinus grows, as in Upper Teesdale, in the very open community on the bare patches
between the hummocks, in a stretch at least 200 m across the flank of the marsh. The only associates
are Carex lepidocarpa, C. hostiana, Molinia caerulea and Juncus articulatus (as very small and
scattered plants). Where the substrate becomes less firm, as on the lower fringes of the flushed
zone where peaty mud replaces the gravel, J. alpinus is replaced by robust plants of J. articulatus.

Another colony of Juncus alpinus was discovered on 4th September 1976, during a Viola rupestris
search, near Austwick, about 14 km west-north-west of the Malham site. The Great Scar Limestone
here lies unconformably on an impermeable bed of Silurian slate. At many points, the ground-
waters of the limestone emerge as springs at the junction with the slate at around 1,000 ft.

A particular series of springs converges on a convex slope of slate to give a mosaic of rivulets
and open gravelly areas, continuously irrigated by lime-rich water—even at the height of the 1976
drought. Juncus alpinus grows wherever the plant community is really open, scattered plants of
Molinia caerulea, Carex lepidocarpa, C. hostiana and J. articulatus, as at Malham, being its only
associates. Hummocks are not developed in this situation, swards of Carex tufts (in which the rush
does not occur) occupying the stream edges. Other plants noted in the flush are Saxifraga aizoides
and Lycopodium selago. The population is of the same order of size as the Malham colony—perhaps
some hundreds of plants—but many plants, at least in the 1976 season, were much tailer. One stem
measured was over 36 cm.

Other suitable areas, both around Ingleborough and elsewhere in Craven, have been examined
for Juncus alpinus, so far without success. It may be significant that Schoenus nigricans, which is
very often present in flushes of this type in Craven, seems not to occur in the series containing
J. alpinus.
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CYTOLOGICAL STUDIES IN PLANTAGO CORONOPUS L.

Investigations of chromosome numbers in Plantago coronopus L.. by Bocher et al. (1953, 1955) have
generally shown a diploid number of 2n = 10. Four strains, however, proved to be trisomic and
were found to be restricted to the extreme western and mostly coastal regions of Europe, from
Jersey to Portugal. Chromosome counts determined by Bdocher er al. (1955) from six Irish sites
(two in W. Donegal, v.c. H35, two in W. Cork, v.c. H3, one in N.E. Galway, v.c. H17, and one
in Dublin, v.c. H21) were all 2n = 10.

During an investigation by me of morphological variation in P. coronopus subsp. coronopus
along the northern coast of Antrim, v.c. H39, chromosome counts were also determined. The sites
sampled are given in Table 1. At each site, a small number of plants were removed, potted in
John Innes No. 2 potting compost and left for six months under greenhouse conditions to establish
themselves. Subsequently, somatic chromosome counts were made on root-tip squashes from these
plants. The root-tips were pretreated for three hours with 0-002M 8-hydroxyquinoline, fixed in
acetic-alcohol (1:3), hydrolysed in 1N HCI and stained using the Feulgen method. Meiosis was
also observed in pollen-mother-cells.

TABLE 1. CHROMOSOME NUMBERS RECORDED IN EIGHT POPULATIONS
OF P. CORONOPUS IN ANTRIM, V.C. H39

Irish GR Locality No. of Totalno. 2n Abnormalities
plants of cells

24/890.407 Whiterocks, disused quarry 6 23 10 None

24/947.448 Giant’s Causeway, Grand Causeway 9 28 10 One plant trisomic
@n+ 1)

24/952.452 Giant’s Causeway, cliff path 6 34 10 None

34/038.454 Ballintoy, harbour 8 31 10 One plant trisomic
@n+1)

34/037.455 Ballintoy, exposed rocks 10 37 10 None

34/039.454 Ballintoy, limestone area 8 30 10 None

34/036.450 Ballintoy, arch 8 24 10 None

34/198.421 Murlough Bay, exposed rocks 7 32 10 None

TABLE 2. PERCENTAGE OCCURRENCE OF METAPHASE I CHROMOSOMAL
ARRANGEMENTS IN POLLEN-MOTHER-CELLS OF TWO TRISOMIC PLANTS
AND NORMAL DIPLOIDS OF P. CORONOPUS

Arrangement Plant 1 Plant 2 Normal diploids
(Grand Causeway) (Ballintoy, harbour)
51T —_— —_ 100
A+ 10T+ 11 906 84-7 —_
411+ 31 7-8 14-3 —_
41T+ 1111 1-6 1-0 —_—
No. of cells examined 64 105 83

The results are presented in Tables 1 and 2. In all, 60 plants proved to be diploid, 2n = 10, but
two plants, one from the Grand Causeway population and one from the Ballintoy harbour popula-
tion, proved to be aneuploid. Karyotype analysis of these plants indicated that the shortest
chromosome of the complement, with a submedian centromere, was tripled. Further, these showed
no degree of heterochromatinization, and it was concluded that these two plants were trisomics.
As far as could be ascertained, they were in no way morphologically distinct from the rest of their
respective populations. .

The presence of the trisomics in Northern Ireland extends the geographical range reported by
Bécher et al. (1955) for trisomics of P. coronopus. Details of chromosome numbers for the P.
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coronopus group given by Chater & Cartier (1976) are misleading, since P. serraria is recorded as
2n = 10+0—-3B, 20+ 2B and P. coronopus as 2n = 10+0—1B. The extra chromosomes in P.
serraria are, according to Bocher et al. (1955), true accessory chromosomes, being smaller than
chromosomes of the normal somatic complement and showing strong heterochromatinization.
Those of P. coronopus, on the other hand, as shown by the present study and that of Bocher et al.
(1955), are due to multiplication of one of the somatic chromosomes.

Observations of meiosis showed that it proceeded normally in the small number of diploids
studied. Metaphase I chromosomal arrangements at meiosis in the trisomics produced three
patterns: 5 bivalents and 1 univalent, 4 bivalents and 3 univalents, and 4 bivalents and 1 trivalent.
The percentage occurrence of these three types is given in Table 2; the most frequently observed
arrangement was 5 bivalents and 1 univalent. The observation of trivalent formation at metaphase I
appears to be the first record in P. coronopus of such an arrangement, although Bocher ef al. (1955)
did observe trivalent formation at a very low frequency at diplotene and diakinesis.

The trisomics appear to originate from non-disjunction of the two short chromosomes (Bocher
et al. 1955), although no direct observation of this was made by the present author in the normal
diploids in which meiosis was studied. Other chromosomal aberrations, e.g. tetraploids (Gorenflot
1960) or hexaploids (Bocher et al. 1955), have not been found in the Irish material examined.
However, the presence of trisomics serves to emphasize the chromosomal variability of this species.
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B. S. RuUsHTON

PYROLA MINOR L. IN PEMBREY FOREST, CARMARTHENSHIRE

Pyrola minor L. was first seen in Pembrey Forest (GR 22/385.023) in early May, 1970. It was
then in leaf only and was not distinguished from Pyrola rotundifolia L. subsp. maritima (Kenyon)
E. F. Warb., which had been known on the adjacent dunes since 1964 (Kay et al. 1974). This large
patch of P. minor, which was then new to Carms., v.c. 44, made an almost pure stand, covering
about 8x 10 yards with very sparse plants of Ammophila arenaria, Carex arenaria, C. flacca,
Euphorbia portlandica, Oenothera sp., Prunella vulgaris and Rubus caesius on an afforested dune
under a 75% canopy of Pinus nigra subsp. laricio. In subsequent years the stand increased and
measured about 12 x 12 yards by 1974, when flowering specimens were sent to Dr Q. O. N.Kay,
who confirmed it as Pyrola minor.

In August 1974 two smaller stands were found about 30 yards from the first; these were under
rather lighter canopy and in less well-drained conditions, one in fact in a wet dune hollow. Here
there was more competition from other plants, the associates being Carex flacca, Fragaria vesca,
Hippophae rhamnoides, Lotus corniculatus, Rubus fruticosus, Salix repens and Viola riviniana.

In June 1975, four further stands were detected; two were about 350 yards from the original
site and were discontinuous along 30 yards of both verges of an access road. Here the Pyrola had
to compete, on the wetter verge, with Dryopteris filix-mas, Epilobium angustifolium, Festuca rubra,
Plantago lanceolata, Rubus fruticosus and Salix repens. On the opposite verge the Pyrola, on a
dry bank under Hippophae rhamnoides, was even then in poor condition but did nevertheless
survive the drought of 1976. The other stands were about 500 yards north of the first and deeper
into the Forest, one in similar conditions to the first patch, the other in a damp hollow.
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Mr F. W. Webb (in litz. 1976) and Mr N. S. Powell (in litz. 1975), the District and Local Forest
Officers, have kindly given me details of the history of Pembrey Forest. After the failure of the
initial direct sowing of tree seed, young stock was planted in the mid-1930s. This came from
three sources: Inchnacardoch and South Laggan in the Inverness area; Glenbranter and Knapdale
in the Argyll area; and the Tintern Nurseries, Monmouth. Tintern, about 70 miles to the east, is
the nearest extant station for P. minor, although there is a record for it less than half that distance
in the same direction at Scud Einion Gam in the Pyrddin valley above Pont Nedd fechan. This
was found by Joseph Hooker in the early 1800s, but on which side of the Afon Pyrddin (which
forms the boundary between Glamorgan and Brecon) is not known, nor has it been refound
(G. Ellis in litt. 1976).

It is therefore reasonable to surmise that seeds or plants could have been introduced from
Tintern with the young trees. Another possibility is that it could have been brought from the north
by the Greenland White Fronted Geese (Anser albifrons) which formerly wintered in the Pembrey
area in considerable numbers. Had either species of Pyrola been established in any quantity on
these dunes by the mid-1930s, when A. E. Wade did extensive work on them, it is extremely
unlikely that it would have escaped his observation. Current search by several botanists has, so
far, found P. minor only in this limited area of the 2,400 acres of plantation.
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