
PHYTOSOCIOLOGICAL NOTES ON THE FERN-MEADOW
VEGETATION OF MID-WEST SCOTLAND AND THE

NETHERLANDS

Rense Haveman
Central Government Estate Agency, Ministry of the Interior and Kingdom Relations,

Expert Centre Technique/Nature, P.O. Box 47, 6700 AA Wageningen, the Netherlands.
Email: rense.haveman@wur.nl

Keywords:Argyll, Melampyro-Holcetea mollis, Dryopteris, Oreopteris, climate,
Luzulo luzuloides-Thelypteridetum limbospermae, phytosociology 

ABSTRACT
On the basis of five phytosociological relevés, the fern-meadow vegetation with
Oreopteris limbosperma and Dryopteris cambrensis from the region around Oban,
Argyll, West Scotland is described and compared with similar communities in the
Netherlands and West Germany. It is concluded that these fern-meadows can be
assigned to the Luzulo luzuloides-Thelypteridetum limbospermae, which in
Central and continental West Europe is restricted to forest edges. In West Scotland
this community is also common in open landscapes, due to the hyperatlantic
climate. In comparison with the fern communities in the Netherlands and
Germany, the Scottish examples are very rich in fern species, illustrating the
optimal development of the community in West Argyll. Possible future
development of this community in the Netherlands are discussed in the light of
the increase in records of Oreopteris limbosperma and the ecological requirements
of Dryopteris cambrensis.

INTRODUCTION
For a continental phytosociologist, one of the striking features of the vegetation of the
coastal lowlands of West-Argyll is the omnipresence of ferns in open landscapes (Figure
1). Well-known is the invasive character of Pteridium aquilinum (L.) Kuhn in extensively
managed grasslands all over the British Isles (Rodwell et al., 1992), but many other fern
species are found in the dense tall-forb vegetation on slopes in the hyperatlantic lowland
around Oban. After Pteridium, probably Blechnum spicant (L.) Sm. is the most frequent
species, but also Dryopteris cambrensis (Fraser-Jenk.) Beitel & W.R.Buck can be found
on virtually every slope and this species is much more abundant than Blechnum. Other
species which can be found often are, in no particular order, Dryopteris filix-mas (L.)
Schott, D. borreri (Newm.) Newm. ex Oberh. & Tavel, D. dilatata (Hoffm.) A.Gray,
D.carthusiana (Vill.) H.P.Fuchs, Athyrium filix-femina (L.) Roth, Phegopteris connectilis
(Michx.) Watt, and Oreopteris limbosperma Holub.

In West-Europe, fern-dominated forest edge communities from lowland, hills and
lower mountain areas were recently placed in a newly described alliance, the Holco
mollis-Athyrion felicis-feminae (Royer et al.) Haveman & Weeda (class Melampyro-
Holcetea mollis Passarge ex Weeda & Haveman; Weeda & Haveman, 2017). The first
author who drew the attention to these fern-rich forest edge communities was Wittig
(2000), who described Oreopteris-rich forest-edges from the German lower mountain
ranges in the Rothhaargebirge, Taunus, and Schwarzwald as Luzulo luzuloides-
Thelypteridetum limbospermae Wittig. Apart from Oreopteris limbosperma (syn.:
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Thelypteris limbosperma (All.) H.P.Fuchs) also Athyrium filix-femina, Phegopteris
connectilis, Blechnum spicant, Gynmocarpium dryopteris (L.) Newman, Dryopteris
carthusiana, D. dilatata, and D. filix-mas are fern species mentioned for this vegetation
type. This Oreopteris-community is not strictly oreophytic (growing in the mountain
belt): Bremer (2016) and Weeda & Haveman (2017) recorded the Luzulo-
Thelypteridetum also from the Netherlands, i.e. from the lowlands of Northwest-Europe.
Rodwell et al. (1992) described a similar community as Thelyptris limbosperma-
Blechnum spicant community (U19) from moist base-poor peaty soils on steep, sheltered
banks at low to moderate altitudes through the wetter west and north of Britain.
Remarkably enough, other fern species are rare in this community: only Polypodium
vulgare L. and Athyrium distentifolium Tausch ex Opiz are mentioned in the table
published by these authors. Weeda & Haveman (2017) included this British community
in the Luzulo-Thelypteridetum.

During a three-weeks summer holiday in July 2017, I was able to study some of the
fern-meadow communities in the wider surroundings of Oban, West-Argyll, Scotland. I
was especially interested in the communities with the alleged mountain-dwelling
Oreopteris limbosperma and Dryopteris cambrensis, because the latter is very rare in
the Netherlands. From the species composition, it was immediately clear that the Scottish
fern-meadow community bears a very close resemblance to the Luzulo-Thelypteridetum,
but also that it had characteristic features of its own. In this paper, I will describe this
community on the basis of a few phytosociological relevés. It will be compared with the
continental fern communities of the aforementioned Holco-Athyrion and more in
particular the Luzulo-Thelypteridetum, in order to gain a better understanding of these
communities, both in hyperatlantic Scotland and the subatlantic Netherlands.
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Figure 1. Fern-meadow on a lowland hillside in West-Argyll near Loch Fyne (photo:
R. Haveman)



METHODS
On July 6th and 7th 2017, I made five phytosociological relevés of fern-rich forest-edges
in Ardcastle Forest at the shore of Loch Fyne and the area of Glencruitten House just
outside Oban, according to the methods of the French-Swiss school (Mueller-Dombois
& Ellenberg, 1974; Westhoff & Van Der Maarel, 1978). In floristically homogeneous
parts of the vegetation of 8-20 m2, all species were recorded, and their abundance was
estimated using the 9-level extended scale of Braun-Blanquet (Westhoff & Van Der
Maarel, 1978) in every single layer (tree, shrub, field, and moss layer). The relevés were
digitised and stored in TurboVeg (Hennekens & Schaminée, 2001) in the personal
database of the author. After export from TurboVeg, the relevés were imported in JUICE
(Tichý 2002) for further analysis. In JUICE, all species were ordered according to their
phytosociological position according to Weeda & Haveman (2017). Both a full and a
(heavily abbreviated) synoptic table (in frequency percentages) of constant species
(frequency > 40%) were exported, and the synoptic table compared with the synoptic
tables published by Weeda & Haveman (2017) and Wittig (2000) by arranging them in
a longitudinal order (Scotland-the Netherlands-Germany). In the full table, all
pteridophytes are included, as well as all species occurring in more than one relevé, or
in one relevé with a cover ≥ 5%. In the synoptic tables, only the species with a frequency
> 10% are included in at least one column.

RESULTS
In the Scottish relevés (Table 1), 11 fern species were recorded in total, and one fern
hybrid. The most frequent fern species in the table is Blechnum spicant (in all five
relevés), followed by Oreopteris limbosperma, and Dryopteris cambrensis (both in four
relevés). In all relevés, Dryopteris species have an abundance prevalence over the other
fern species. Other species recorded in at least four out of five relevés are Luzula sylvatica
(Huds.) Gaudin, Holcus mollis L., Hylocomium splendens (Hedw.) Schimp.,
Rhytidiadelphus squarrosus (Hedw.) Warnst. and Polytrichum formosum Hedw.. In all
relevés, more than one fern species was found, and relevé 1 in Table 1 is especially rich
in ferns: in the vegetation sample of 20 m2 9 pteridophytes were recorded.

There are clear differences between the Scottish fern-communities with Oreopteris
limbosperma and Dryopteris cambrensis (Table 2, column 1), and the Luzulo-
Thelypteridetum in the Netherlands (Table 2, column 2) and Germany (Table 2, column
3). Especially striking is the richness in ferns in the Scottish community: on average, 6.2
fern species are recorded in the Scottish relevés, a number that declines strongly when
going to the suboceanic regions in the Netherlands and Germany (viz. 3.9 and 3.4
respectively). Also their absolute number in the Scottish dataset is higher than in the
other two (12, vs. 7 and 9 respectively), although the number of Scottish relevés is
evidently lower than in the other two groups. Dryopteris cambrensis, D. borreri and
Pteridium aquilinum are exclusively or, in case of the latter, mainly recorded in the
Scottish relevés, although it cannot be ruled out that Dryopteris affinis Fraser-Jenk.,
mentioned in one relevé from Germany, is in fact D. borreri. Also Blechnum spicant and
Dryopteris filix-mas have a clear optimum in the Scottish relevés, and the same holds
true for Holcus mollis, Luzula sylvatica, Epilobium montanum L., Betula pendula Roth
(juveniles), and the mosses Hylocomium splendens and Rhytidiadelphus squarrosus.
Typical for the Dutch relevés are Molinia caerulea (L.) Moench and Quercus robur L.
(juveniles), whereas the German relevés are differentiated by Luzula luzuloides (Lam.)
Dandy & Wilmott. However, the three regional groups of relevés have many taxa in
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Table number 1 2 3 4 5
Relevé number (RH 17.) 167 164 165 168 166
Date (July 2017) 7 6 6 7 7
Location G A A G G
Area (m2) 20 8 10 20 10
Exposition NW N Z N W
Inclination (degrees) 45 40 45 80 80
Total cover (%) 100 99 95 100 100
Cover herb layer (%) 95 90 90 95 80
Cover moss layer(%) 80 100 10 80 70
Avg. height herb layer (cm) 60 80 60 60 60
Max. height herb layer (cm) 120 120 90 120 80

Pteridophytes
Blechnum spicant + 2a + 3 2a
Oreopteris limbosperma + 3 2b 2a .
Dryopteris cambrensis 2a 3 3 . 2b
Pteridium aquilinum 2b 2b 2a . .
Dryopteris filix-mas + 2a 2b . .
Dryopteris dilatata 3 + . . 2a
Dryopteris borreri + . . 2a .
Athyrium filix-femina 2b . . . 2a
Dryopteris carthusiana . . . 3 4
Phegopteris connectilis 2a . . . .
Polypodium vulgare . + . . .
Dryopteris x deweveri . . . . 2b

Melampyro-Holcetea
Holcus mollis + + 2a + 1
Luzula sylvatica 2b + 2b 4 +
Oxalis acetosella + . . . +

Epilobietea
Epilobium montanum + . + + 1
Digitalis purpurea 1 . 1 . +

Scrubs and juvenile trees
Rubus subgen. Rubus 2a + . . 2b
Betula pendula . + . + +
Rubus spectabilis 2a . . . .

Mosses
Hylocomium splendens 4 3 2a 2b 2a
Rhytidiadelphus squarrosus 2b 1 2m 4 2b
Polytrichum formosum 2m 3 2a . 1
Lophocolea heterophylla 2m 1 . . .
Sphagnum capillifolium . 3 . 2a .
Peltigera didactyla . . . + 1
Lophocolea bidentata 2m . . . .
Dicranum scoparium 2m . . . .
Campylopus pyriformis . . 2a . .
Kindbergia praelonga . . . . 2b

Other species
Deschampsia cespitosa + . . + .
Ranunculus repens + . . . +
Potentilla erecta . + + . .
Agrostis capillaris . 1 . + .

Table 1. Full table of relevés of fern-rich communities in West-Argyll.
Location: G = Glencruitten House, Oban; A = Ardcastle Forest.
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Column 1 2 3
Country Sc NL Ge
Number of relevés 5 11 21

Pteridophytes
Dryopteris cambrensis 80 . .
Dryopteris borreri 40 . .
Polypodium vulgare 20 . .
Dryopteris x deweveri 20 . .
Pteridium aquilinum 60 9 .
Blechnum spicant 100 64 24
Oreopteris limbosperma 80 100 100
Dryopteris dilatata 60 55 57
Athyrium filix-femina 40 64 76
Dryopteris carthusiana 40 64 14
Phegopteris connectilis 20 36 33
Dryopteris filix-mas 60 . 14
Gymnocarpium dryopteris . . 14
Dryopteris affinis . . 5

Hylocomium splendens 100 . .
Pseudoscleropodium purum 20 55 .
Potentilla erecta 40 45 .
Holcus mollis 100 27 43
Atrichum undulatum 20 45 10
Oxalis acetosella 40 9 43
Digitalis purpurea 60 9 43
Rhytidiadelphus squarrosus 100 18 14
Polytrichum formosum 80 64 43
Rubus species 60 73 52
Agrostis capillaris 40 45 67
Juncus effusus 20 45 33
Luzula sylvatica 100 . 52
Epilobium montanum 80 . 24
Betula pendula 60 . 5
Rubus idaeus 20 . 71
Molinia caerulea . 73 .
Quercus robur . 55 .
Deschampsia flexuosa . 27 51
Dicranella heteromalla . 45 5
Galium saxatile . 18 48
Pellia epiphylla . 55 14
Luzula luzuloides . . 81

Table 2. Synoptic table of Oreopteris limbosperma communities in Scotland (column
1, source: Table 1), the Netherlands (column 2, source: Weeda & Haveman 2017), and
Germany (column 3, source: Wittig 2000). 



common, like Dryopteris dilatata, Athyrium filix-femina, Phegopteris connectilis,
Atrichum undulatum (Hedw.) P.Beauv., Polytrichum formosum, Rubus L. subgen. Rubus,
Agrostis capillaris L., and Juncus effusus L. Several other species are common to two
regions, whereas they are lacking from the third. Potentilla erecta (L.) Raeusch. is an
example, which was found in both the Scottish and the Dutch communities, and not in
the German.

DISCUSSION
Phytosociological Assignment
The here described Scottish fern-meadows are at least for the greater part to be assigned
to the Luzulo luzuloides-Thelypteridetum limbospermae, on the basis of the presence of
the characteristic species Oreopteris limbosperma as well as the constant species, with
many pteridophytes and other species which are found in both the Scottish relevés as
well as in the German and/or the Dutch plots. The last relevé, without Oreopteris,
probably represents a fragmentary example of this association. As was shown though,
the Scottish fern-meadows have their own characteristics, with several species not found
in the suboceanic forms of the association. Especially typical is Dryopteris cambrensis.
According to Fraser-Jenkins (2007), this species has its distribution centre in oceanic
Europe. In the British Isles it is common in Scotland, contrary to its name less so in
Wales, and rather rare elsewhere (Page 1997; Trewren 2014). Considering this, the
Scottish fern-meadows could probably be described as a separate subassociation (Luzulo
luzuloides-Thelypteridetum dryopteridetosum cambrensis prov.) but, at this stage, a
formal description of such a subassociation is rejected, since the available dataset is too
small for a proper assessment. 
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Figure 2. Abundant fern growth in a forest edge, Oban, Argyll. Apart from Pteridium
aquilinum, the vegetation is formed mainly by Dryopteris species and Oreopteris
limbosperma (photo: R. Haveman)



Ecology
In the German lower mountain belt, the Luzulo-Thelypteridetum is almost strictly
confined to forest edges (Wittig, 2000), and the same applies to the situation in the
Netherlands (Weeda & Haveman, 2017). In Scotland, the community has a much broader
ecological amplitude. Although it is frequently found in forest edges (relevés 3-5 in Table
1, Figure 2), it also develops frequently at forest clearings on suitable soils (relevés 1
and 2 in Table 1, Figure 3). Typical species of woodland clearings (grouped under the
heading of Epilobietea and Scrubs and juvenile trees in Table 1) are not confined to the
latter environment: they are equally present in the relevés from forest edges, and also in
the relevés from Germany  (Table 2 column 3, less so in the Dutch relevés).
Unfortunately, no relevés were made in the stands on the third environment where the
community is found, viz. abandoned and extensively managed grasslands (Figure 1).
However, several short checks of the stands in this situation made clear that the species
composition of the vegetation here is very similar to the community which develops in
forest edges or at forest clearings. 

The abundant occurrence of the combination of Oreopteris limbosperma, Blechnum
spicant, Athyrium filix-femina, and several Dryopteris species outside the buffered forest
micro-climate indicate the high air-humidity and annual rainfall in this part of the UK,
where water availability is never a problem (see also Knaben 1950, who drew the same
conclusion after study of the fern-communities of West-Norway). According to the
climate maps of the Met Office (www.metoffice.gov.uk), the region directly around Oban
has an average annual rainfall of 1,700-2,200 mm, which is 2.5 to 3 times the amount in
the Netherlands. The German lower mountains receive more rain than the Netherlands,
but not as much as the Oban region: the higher regions of  the Rothaargebirge e.g., have
an average annual rainfall of 1,000 mm (www.wetter.de). Where the Luzulo-
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Figure 3.A species rich fern community in a forest clearing in Glencruitten House forest,
Oban, Argyll (photo R. Haveman)



Thelypteridetum grows in zonation with Pteridium-dominated communities, the first is
confined to the steep banks, or the shelter of woodlands (Figure 4). Probably this is
caused by difference in water demand, which is higher in Oreopteris than in Pteridium
(Weeda & Haveman, 2017). In this respect, a striking description of the edaphic demands
of Oreopteris limbosperma is given by Page (1997): "... niches where trickling acidic
peaty water provides the most constant surface run-off or subterranean seepage, creating
cool and constantly moist but well-aerated edaphic conditions ..."

In West-Argyll, the Luzulo-Thelypteridetum can form complexes with different types
of grasslands. On the least fertile situations, the grasslands can be assigned to the class
Nardetea Rivas Goday et Borja Carbonell. On soils with a somewhat better availability
of nutrients, the main grassland type that is found in complex with the fern-meadow
community is the Lolio-Cynosuretum Tüxen (alliance Cynosurion cristati Tüxen, class
Molinio-Arrhenatheretea Tüxen). Usually, both Nardion and Cynosurion grasslands are
grazed by cattle or sheep. Where the grassland is mown, especially at the bottom of
valleys, the grassland vegetation resembles the Crepido-Juncetum acutiflori Oberdorfer,
a grassland community characteristic for peaty soils with laterally water movement and
seepage. It is remarkable that this last grassland type is also mentioned by Bremer (2016)
when he discusses the landscape in which the Luzulo-Thelypteridetum is found.

In The vegetation of Scotland, the classic book edited by Burnett (1964), Oreopteris
limbosperma is mentioned only in the context of sub-alpine scrubs and fern-meadows
(p. 162-163, and p. 516). Only one remark in the chapter on the history and regional
patterns in Scottish vegetation (p. 574) associates the species with burning on north-
exposed slopes in the Northern Highlands. The occurrence of fern-dominated forest edges
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Figure 4.Abandoned hillside meadow with fern encroachment. Large areas are covered
by Pteridium aquilinum (in the background and in the lower right corner). Steep banks
are invaded by Oreopteris limbosperma and Dryopteris species (lower left corner, and
the linear structure in the centre of the photo). Oban, Argyll (photo: R. Haveman)



and fern-meadows in the lowlands (other than those dominated by Pteridium aquilinum)
like those in the studied part of Argyll, are completely neglected. The same holds true
for the description of the fern-dominated communities in Rodwell's British Plant
Communities (Rodwell et al., 1992). The already mentioned Thelypteris limbosperma-
Blechnum spicant community (U19), which is placed in the Dryoptero-Calamagrostidion
Nordh. alliance (class Betulo-Adenostyletea Br.-Bl.) by the authors with some reserve,
is also considered to have its main distribution at higher altitudes, although it was
recorded as low as 245 m above sea level. According to Page (1997), Oreopteris
limbosperma might reach its highest abundance in western Scotland anywhere on a world
scale, and here it can be found nearly from sea-level to about 880 m. 

The Dutch Oreopteris Community In Comparison
Bremer (2016) and Weeda & Haveman (2017) characterised the Luzulo luzuloides-
Thelypteridetum limbospermae in the Netherlands as an association in development (an
association in statu nascendi; Westhoff 1990). The current distribution of Oreopteris
limbosperma in the Netherlands is the result of a rather recent increase (Figure 5). In the
period before 1950, the species was only found in 45 standard grid cells (5x5 km). This
increased in a short time to 71 in 1955, possibly as a result of a better recognition of the
species or intensified surveys. Until 2000, the number of grid cells in which the species
was found increased  gradually to 103, in order to increase exponentially in the following
years, to 176 in 2015 (verspreidingsatlas.nl). This expansion of Oreopteris can be
attributed to the development of the landscape in the 20th Century. Most of the recent
population growth of Oreopteris in the Netherlands is observed in forest plantations
(mostly of Scots pine, Pinus sylvestris) in former heathland areas from the late 19th and
early 20th Century (Bremer, 2016; Weeda & Haveman, 2017). Apparently, site conditions
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Figure 5. Cumulative numbers of grid cells (5x5 km) with Oreopteris limbosperma in
the Netherlands between 1940 and 2015. (Data source: verspreidingsatlas.nl)



are developing into a favourable state for the establishment of Oreopteris in these
landscapes after about 100 years, especially in ditch sides in these plantations. In most
sites where the species occurs it is only present in very small populations, sometimes
only consisting of one single plant. This is in sharp contrast with the situation in West
Scotland, where the species usually forms dense stands, and where a mature fern
community is developed. 

The difference between the mature Scottish fern-meadows and the juvenile Dutch
Oreopteris community is expressed in particular in the average number of fern species:
6.2 in the Scottish relevés, and only 3.9 in the Dutch ones. Remarkably, in the only relevé
that was published by Bremer (2016) which can compete with the Scottish one in this
respect (relevé 2003.20 in the table published by Bremer), Dryopteris borreri was
recorded, the only observation of a species of the Dryopteris affinis complex in the
association in the Netherlands. 

Considering all available data, including vegetation structure, fern species numbers,
as well as the ominipresence of the described fern-meadow vegetation, the Luzulo-
Thelypteridetum may be optimally developed in the lowlands and low mountain areas
of West Scotland. In the Central European lower mountain regions, O. limbosperma can
form dense stands locally, but the number of fern species drops notably in comparison
with the fern species numbers in the Scottish fern-meadows. In the Netherlands, the
distribution area of Oreopteris is still developing, and it is only rarely found in a dense
fern vegetation rich in pteridophytes.  

The major absent in the Dutch relevés published by Bremer (2016) and Weeda &
Haveman (2017) is Dryopteris cambrensis, which is so prominently present in the
Scottish relevés. This species was discovered only recently in the Netherlands, viz. in
2010 by Koos Ballintijn in the Purmerbos just north of Amsterdam. The species is
recorded in eight grid cells now, although their identity is not yet verified in all cases
(oral comm. Sipke Gongrijp). Whether the species is really as rare as the online map
(verspreidingsatlas.nl) suggests is not clear. The apomicts in the Dryopteris affinis
aggregate are difficult to separate, although it is possible after some experience.
Considering the distribution pattern in the UK, where the species seems to be much more
restricted in the east than in the west, D. cambrensis may be and remain a rare species in
the Netherlands. It remains an open question whether this species will be able to establish
in the Luzulo-Thelypteridetum. Its dispersion might be adequate to reach the sites
eventually, but whether the conditions for the establishment of the species are appropriate
is not certain. The current occurrence of the species in dense (young) forest plantations
suggest that D. cambrensis is confined to rather high levels of air humidity. In this respect,
the environmental conditions in which the Luzulo-Thelypteridetum develops might be
favourable also for the growth of D. cambrensis too. The future will show whether this
and other fern species can become  established in this association in the Netherlands. I
expect however, that the Luzulo-Thelypteridetum never will become as species rich and
luxuriant as in the coastal areas of Argyll.
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