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This report is dedicated to the memory of Mike Prosser (1934-2016). 

 

Mike sadly passed away shortly before this report was completed, but the work 
reflects his great contribution to the study and understanding of hay meadows from 
Northumberland to Somerset. He will be remembered for his great contributions to 
our appreciation of the landscape and its character over many years, and for his 
generous readiness to share his breadth of knowledge, his time and perception. 
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Summary 

 
Investigations conducted as part of the DEFRA-commissioned BD1310 project 
(Gowing and others 2002) which studied the water regime requirements of damp 
grassland communities, and the more recent work of the Floodplain Meadows 
Partnership, demonstrated that damp mesotrophic grasslands of floodplain meadows 
supported a range of plant communities, especially of the Calthion alliance, which 
required better definition than that provided in Volume 3 of British Plant Communities 
(Rodwell 1992). This work is an attempt to provide more detailed descriptions of such 
communities through the analysis of a large data set gathered from meadows and 
pastures across England and Wales. This work did not cover Scottish or Irish 
datasets, which could be included at a later date. 

A data set comprising 4706 releves with 388 species was subjected to TWINSPAN 
analysis. A synoptic table was produced of the 42 endgroups and these were 
assessed for internal homogeneity using Sorensen-Bray-Curtis analysis. Clusters 
were progressively amalgamated based on a combination of statistical analysis and 
manual ordering till clearly defined groups of preferential and differential species 
were evident.  

Twelve distinct noda (Poore 1955) were recognised and their intergrity was assessed 
through detrended correspondence analysis (DCA) and statistical tests of differences 
in Ellenberg scores for site fertility (N), soil moisture (F) and soil pH (R). Soil type and 
site management were also compared.  

Two of the twelve noda could be placed within already existing communities 
described in the published account of the national vegetation classification (NVC) 
whilst the remainder represented either entirely new communities or new 
subcommunities within already described communities: 

¶ The data provide an expanded definition of the Agrostis stolonifera-
Alopecurus geniculatus inundation grassland (MG13). 

¶ A nodum with affinities to the Briza media-Trifolium spp. subcommuntiy of 
Juncus subnodulosus-Cirsium palustre fen meadow (M22b) provides a 
revision of the less fen-like expression of this community. 

¶ The Agrostis-Carex-Senecio grassland community of Cox and Leach (1995) 
was divided into two subcommunities. 

¶ A new damp grassland, quite distinct from the published S19 Eleocharis 
palustris swamp, is proposed as the Agrostis stolonifera -Eleocharis palustris 
inundation grassland.  

¶ A new subcommunity of Lolium perenne-Cynosurus cristatus grassland 
(MG6) is proposed in which Filipendula ulmaria is constant. 

¶ A 'new' community, provisionally labelled Alopecurus pratensis-Poa trivialis-
Cardamine pratensis grassland, has been defined. This was previously 
regarded as a species-rich form of MG7C, Alopecurus pratensis-Festuca 
pratensis grassland, but the expanded data set has allowed for a clear 
distinction to be made between this and the published MG7C. Two 
subcommunities are proposed. 

¶ A new community, named Cynosurus cristatus-Carex panicea-Caltha 
palustris grassland, retaining the MG8 code. This is a new association which 
can be seen as a replacement for the original MG8 of the published NVC. It 
can be partitioned into four subcommunities. 
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Constancy tables for the twelve noda are presented together with distribution maps. 
Each nodum is discussed in terms of its characteristic species, management and 
distribution on different soil types and its affinities with other vegetation types.  

Communities are segregated along a gradient of soil fertility with the species poor 
inundation communities (MG13 and the newly proposed Agrostis stolonifera-
Eleocharis palustris inundation grassland) having significantly higher Ellenberg N 
scores than the species-rich subcommunities of the newly proposed Cynosurus-
Carex panicea-Caltha palustris grassland. Segregation of subcommunities is 
associated with variation in soil moisture, as indicated by Ellenberg F-scores. Soil 
reaction appears to play only a minor role.  

The relative richness of the noda are compared through the calculation of mean 
species number for each nodum. 

An attempt has been made to place the 12 noda defined into a broader 
phytosociological context through a comparison between them and a selection of 
vegetation types from Continental Europe. The comparison was achieved through a 
DCA in which the first axis was strongly correlated with soil fertility. Axis 2 was 
related to soil moisture with Axis 3 being weakly associated with soil reaction. In 
broad terms the British noda of the Calthion are seen to occur on more fertile soils 
than their continental counterparts, but their median position on Axis 2 suggests them 
to be somewhat drier than is the norm for more continental noda.  

Since the definition of communities from the Calthion have proved particularly 
difficult, the problems associated with achieving a unified set of characteristic species 
for the Calthion alliance are addressed.  

The conservation value and status of the communities of the alliance is briefly 
discussed.  

For this work to be easily accessible to end users, the revised communities and sub-
communities have been incorporated into a software system known as Modular 
Analysis of Vegetation Information (MAVIS), in conjunction with Centre for Ecology 
and Hydrology (CEH). The authors have also updated the diagnostic table of MATCH 
software (Lancaster University) to accommodate these new vegetation units. This 
can be supplied to licenced users of this software on request.  

An updated dichotomous key to mesotrophic grasslands is included as an appendix 
to this report (Appendix 4). 
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1. Introduction 

 

Largely due to their being most commonly situated on lowland clays and loams of 
acid to neutral reaction in areas of concentrated agricultural improvement, the 
mesotrophic, or neutral, grasslands of the United Kingdom are very much the poor 
relation within the classification of plant communities. A brief examination of Rodwell 
(1992) reveals that 87 pages are devoted to the 13 mesotrophic grassland 
communities recognised at the time compared with 166 pages for the 14 calcicolous 
communities and a generous 224 pages to the combination of calcifugous grasslands 
and the montane communities which include the conservationally exciting 
communities of rush heath, moss heath and snow bed associations of the Scottish 
highlands. 

Even within the mesotrophic grasslands themselves a marked disparity exists in the 
treatment of the dry and damp communities. The dry associations, MG1 to MG7, are 
described on the basis of 911 quadrat samples whilst the characterisation of their 
damper counterparts, MG8 to MG13, relies on just 253 records. 

Investigations conducted as part of the DEFRA-commissioned BD1310 project 
(Gowing and others 2002) which studied the water-reqime requirements of damp 
grassland communities, and the more recent work of the Floodplain Meadow 
Partnership, demonstrated that damp mesotrophic grasslands, typified by those of 
floodplain meadows, supported a range of plant communities that required attention 
beyond the descriptions provided in Volume 3 of British Plant Communities. 

A review of the NVC in 2000 concluded that "The description of the Cynosurus 
cristatus-Caltha palustris flood pasture (MG8) is one of the least satisfactory parts of 
the mesotrophic grassland section of the National Vegetation Classification" (Rodwell 
and others 2000). 

The establishment of the Floodplain Meadows Partnership (hosted by the Open 
University) in 2007 continued the monitoring of floodplain meadows and expanded 
the already extensive database of releves of these damp grassland communities. 
The review of these damper grassland communities was commissioned by the 
Partnership in 2012 and, although aimed primarily at re-defining the MG8 community, 
inevitably involved the full revision of all grass-dominated communities on the 
floodplains studied.  

This work is an attempt to provide a more fulsome description of these communities 
by analysing a large data set from meadows and pastures across England and 
Wales. Data came from a number of sources where vegetation referable to 
Cynosurus cristatus-Caltha palustris (coded MG8 in Rodwell 1992), Agrostis-Carex-
Senecio grassland (Ag-Cx of Cox and Leach 1995), damp Lolium perenne-
Alopecurus pratensis-Festuca pratensis  grassland (MG7C), damp Lolium perenne-
Cynosurus cristatus grassland (MG6) and vegetation of grassy inundation conditions 
transitional to Agrostis stolonifera-Alopecurus geniculatus grassland (MG13) and 
Eleocharis palustris swamp (S19) had been recorded. Floodplain meadow grassland 
referable to MG4 is the subject of a separate review and hence was excluded from 
the current analysis; swamp and ephemeral inundation communities included in the 
OV chapter of Rodwell (2000) were also excluded.   

The data set comprising 4706 quadrats with 388 species was subject to TWINSPAN 
analysis. Twinspan was run using the Juice software package (TichȒ and Holt 2006) 
in which the number of clusters can be predetermined. Five cut levels and 40 clusters 
were selected. Optimclass (TichȒ and others 2010) was used to produce a 
hierarchical tree of clusters with a Fisher threshold of 0.0001. Clusters were 
amalgamated to produce groups considered to represent distinct vegetation 
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associations and sub-associations. The original analysis recognised eleven noda; 
further discussions and re-analysis of parts of the data set has resulted in twelve 
distinct noda being distinguished.  

A description of each nodum is given following the format adopted in British Plant 
Communities. Floristic tables for each community, and associated subcommunities, 
are also presented.  

The majority of the communities and subcommunities identified may be placed within 
the Calthion alliance which includes the NVC community MG8. Estimates of the total 
extent of MG8 vary between 300 and 800 ha (Rodwell and others 2000) ï it is 
described as a scarce and locally distributed community yet the Natural England 
grassland inventory has 410 entries for England alone.  

The Calthion alliance (Calthion palustris Tx. 1937, emend Balátová-Tul§ļkova 1978) 
of which MG8 is part, has received relatively little attention from British plant 
ecologists. There are several reasons for this; 

¶ The alliance has as its principal locus the wet, manured meadows and 
pastures of western and central Europe: its component communities are 
poorly developed in the British Isles. Braun-Blanquet and Tüxen (1952) go 
as far as suggesting that the Calthion is replaced in the Atlantic fringe by 
the Juncion-acutiflori alliance, which is represented in Britain only by the 
Juncus effusus/acutiflorus-Galium palustre rush pasture (M23) (Rodwell 
1991).  

¶ The lack of rare or scarce vascular species within the communities of the 
alliance (i.e. those either rated A in the Atlas of the British Flora, Perring 
and Walters 1962, Wiggington 1999 or occurring in <100 10 x 10 km 
squares in the British Isles, Stewart and others 1994) and of rare 
bryophytes (recorded in < 20 vice counties, Corley and Hill 1981).Of the 
four constituent communities, Cynosurus cristatus-Caltha palustris (MG8), 
Holcus lanatus-Deschampsia cespitosa coarse grassland (MG9) and 
Holcus lanatus-Juncus effusus  (MG10) have no rarities, whilst Juncus 
subnodulosus-Cirsium palustre fen-meadow (M22) has one forb 
(Peucedanum palustre) and one moss (Homolothecium nitens). In contrast, 
CG3, the Bromus erectus community, a widespread calcareous grassland, 
has a list of eleven rarities (Rodwell 1992). The communities recognised do 
however support a number of species now considered as scarce or 
threatend (Stroh and others 2014) and these are discussed in later 
sections. 

¶ The lack of robust baseline information on the component communities has 
resulted in MG9 and MG10 receiving little attention. They are considered to 
be communities of little or no conservation interest, percieved as 
communities degraded through agricultural improvement, drainage failure 
or conversely recolonising vegetation following abandonment of 
pasture/arable land on poorly drained soils,   

¶ Even in its European heartland, the complex group of communities which 
make up the Calthion are floristically ill-defined. Thus, if one seeks to 
establish which species define the alliance, the outcome is inconsistent 
(Table 1).  
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Table 1. Species characteristic of the Calthion alliance. 

 

Author Country Characteristic species 

Westhoff and den Held 
1969 

Netherlands Caltha palustris, Lotus uliginosus, 
Scirpus sylvaticus, Crepis paludosa, 
Bromus racemosus, Lychnis flos-
cuculi. 

Schaminée and others 
1996 

Netherlands Caltha palustris, Lotus uliginosus, 
Scirpus sylvaticus, Crepis paludosa, 
Lychnis flos-cuculi, Carex disticha, 
Rhinanthus angustifolius 

Tüxen 1937 Germany Caltha palustris, Scirpus sylvaticus, 
Bromus racemosus, Senecio 
aquaticus, Ranunculus repens, 
Polygonum bistorta, Cirsium 
oleraceum, Juncus filiformis 

Tüxen and Preising 1951 Germany Caltha palustris, Scirpus sylvaticus, 
Bromus racemosus, Crepis paludosa, 
Myosotis scorpioides, Cirsium 
helenioides, Fritillaria meleagris. 

Williams 1968 Switzerland Caltha palustris, Bromus racemosus, 
Crepis paludosa, Senecio aquaticus, 
Polygonum bistorta, Geum rivale, 
Myosotis scorpioides, Cirsium 
rivulare, Fritillaria meleagris, 
^Polygonum hydropiper  

* Gehu 1961  France Caltha palustris, Lotus uliginosus, 
Scirpus sylvaticus, Bromus 
racemosus, Lychnis flos-cuculi, 
Myosotis scorpioides, Filipendula 
ulmaria, Achillea ptarmica, 
Deschampsia cespitosa, Juncus 
articulatus 

Le Brun and others 1949 Belgium Lychnis flos-cuculi, Filipendula 
ulmaria, Lysimachia vulgaris, Lythrum 
salicaria, Valeriana officinalis, 
Hypericum tetrapterum 

 
 
 ^ Added by Shimwell (1968) for the Calthion in the British Isles. 

 * For his Bromion racemosi = Calthion  

Apart from the Belgian interpretation, which clearly envisages a more fen-like 
group of communities, it would be reasonable in the British context to accept 
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Caltha palustris, Bromus racemosus, Lychnis flos-cuculi, Senecio aquaticus and 
Lotus uliginosus as characteristic of the Calthion. 

 

Conservation Status 

Communities of the Calthion are not currently included as an Annex I habitat either 
under Code 6510, Lowland Hay meadows, or Code 7210, Calcareous fens.  

However, Section 41 of the NERC Act required the publication of a list of habitats 
and species that are of principal importance for the conservation of biodiversity in 
England. The list includes 56 habitats of principal importance. These are all the 
habitats which were identified as requiring action in the UK Biodiversity Action Plan 
and which continue to be regarded as conservation priorities in the UK-Post 2010 
Biodiversity Framework (JNCC and Defra 2012).  

The MG8 community was listed as a UK BAP Priority Habitat Type in the lowland 
meadows category; upland expressions are included in the Upland Hay Meadows 
Priority habitat along with MG3. Thus MG8 continues to be in the post-2010 list of 
habitats of principal importance. The conservation status of MG8 in the wider 
European framework is discussed by Rodwell and others (2007).  

New European criteria for assessing scarce and vulnerable vascular species indicate 
that a number of the communities of the Calthion support species of conservation 
importance. The Vascular plant red data list for England (Stroh and others 2014) has 
been consulted and, for each community, species categorised as 'Vulnerable' or 
'Near Threatened' are listed in the individual community descriptions.  

Wet meadows of the Calthion type are regarded as endangered ecosystems in 
northern Germany due both to agricultural intensification and to abandonment 
(Schrautzer and others 1996) and the German Federal Agency for Nature 
Conservation (BfN 2011) has proposed that the Calthion alliance be added to Annex 
I and that Code 6510 be extended as ñnutrient-poor lowland grassland (species-rich 
sites)ò. In Switzerland the Calthion is listed in ñBiotope Types deserving protectionò in 
an ordnance on the protection of Nature and Cultural Heritage (FASC 1991). In 
Luxembourg, Schneider and Naumann (2013) are the authors of a protection plan for 
Calthion meadows ï Plan National pour la Protection de la nature: prairies humides 
du Calthion.  

The more species-rich elements of the British Calthion could well be included in an 
amended Annex 1.  

The remaining units of the floodplain grasslands may be partitioned between two 
further alliances, the Potentillion and the Alopecurion.  

Potentillion anserinae Von Rochow 1948: Syn. Elymo-Rumicion crispi Nordhagen 
1940 emmend. TŤxen 1950, includes natural and anthropogenic communities of 
unstable habitats periodically wettened and dried out or alternating brackish and 
fresh (Rodwell 2000). Stands referable to the alliance are typified by the presence of 
Potentilla anserina, Agrostis stolonifera, Rumex crispus, Alopecurus geniculatus and 
Trifolium repens.  

The Alopecurion pratensis Passarge 1964 is characterised by only two generally 
accepted species, Alopecurus pratensis and Bromus racemosus, a situation which 
has led some continental workers to place these relevees within the Deschampsion 
cespitosae Horvatiļ 1930. In the original description by Passarge, the characteristic 
species of the alliance are given as Alopecurus pratensis, Phleum pratense and 
Phalaris arundinacea. Aurelia and others 2008 add Festuca pratensis for stands in 
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Rumania whilst Chytrý and Tichý 2003 list Sanguisorba officinalis, Holcus lanatus 
and Rumex acetosa for these meadows in the Czech Republic.  
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2. Methods 

 

Data collation 

Botanical data were collated from five principal sources. 

¶ Quadrats surveyed during the DEFRA funded BD1310 project (Gowing and 
others 2002) that had not been assigned to any of the newly proposed 
subcommunities of the MG4 community; the revision of which is summarised 
in Rothero and others 2016. These quadrats were arranged in grids or 
transect lines across clearly defined hydrological gradients; a total of 1500 
quadrats from that work are included in this analysis.  

¶ Quadrats from other monitoring programs, again involving grids or transect 
lines of quadrats from sites supporting MG8 and related vegetation 
communities 

¶ NVC surveys conducted by the Open University and Ecological Surveys 
(Bangor) between 1996 and 2011 where any form of MG8, MG6, MG7C, 
MG13, the Agrostis-Carex unit or a grassy expression of S19 had been 
recorded.  

¶ Data gathered as part of the current scoping exercise from other surveys on 
sites known to support MG8 and allied vegetation communities. The main 
sources of data were from northern hay meadows (collated by OôReilly, 
pers.comm.), and detailed surveys of the larger Hampshire floodplains 
including the Itchen (Collingridge 2002) and Lower Avon (Wilson and others 
2004); a total of 725 quadrat records. 

¶ Finally, additional quadrats from sites visited during the 2012 field season to 
ófill in the gapsô in geographical coverage; a further 527 quadrats. 

¶ The total data set from these five sources was 4706 quadrats. 

Figure 1 shows the geographic spread of all sites from which quadrat data were 
available. For some areas where a large number of fields were recorded on a single 
farm, the locations have been plotted to a resolution of 10 km. 

In most cases a 1 m x 1 m quadrat had been used for the recording of species lists, 
with species abundance recorded as percentage cover (using visual estimates). In a 
few cases cover had been recorded using the DOMIN scale of relative abundance. 
These data were converted to percentage cover on entry into the database (Currall 
1987).  In a very few cases, data collected using a 2m x 2 m quadrat have been 
included. 

Nomenclature follows Tutin and others (1964) for vascular plants in order to maintain 
consistency with the British Plant Communities. A table of nomenclature changes is 
included as Appendix 3 to this report for those species which have new names in 
Staceôs New Flora of the British Isles (Stace 2010) 

 



16 

 

 

 

Ellenberg indicator values 

Mean Ellenberg scores were calculated for each quadrat using the original scores of 
Ellenberg (1988) as a surrogate for soil hydrology and soil chemistry. 

 

Soil Type 

Where possible a broad soil category has been allocated to the individual quadrat 
records using a simple classification: deep peat, shallow peat, humic mineral, mineral 
and clay over peat 

 

Site management 

For each record, a note was made as to whether a site is regularly managed as hay 
meadow or as permanent pasture or is in a state of neglect. 

 

Data analysis 

The full data set, comprising 4706 quadrats and 388 species, was subject to 
TWINSPAN analysis.  

A modified version of the original TWINSPAN was used in which the number of 
clusters is determined prior to analysis (Juice v.6.3 TichȒ and Holt 2006). This 
approach is considered to be more reliable where more than one gradient is thought 
to be operating on the data set.  

Figure 1. Location of all sites included in the full analysis. 
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The analysis was run with 5 cut levels (0, 1, 2, 5 and 33%), minimum group size of 5 
and 40 clusters.  

Optimclass (TichȒ and others 2010), also available in the Juice software package, 
was used to produce a hierarchical tree of the divisions with a Fisher threshold of 
0.0001, and flexible beta set at -0.25. 

The endgroup clusters1  were then assessed for internal homogeneity using 
Sorensen-Bray-Curtis analysis and tested individually against units of the NVC using 
the Czekanowski coefficient of similarity (Malloch 1998). A modified version of 
MATCH produced during a previous analysis of MG4 and MG8 data was used, which 
includes a provisional revision of the MG8 community.  

A synoptic table (based on the percentage frequency of species in each endgroup 
cluster) was produced for the 40 clusters and these were manually ordered based on 
a combination of statistical similarity coefficients and visual observation of the tables 
leading to recognition of clearly defined groups of preferential and differential species 
following the guidelines of Mueller Dombois and Ellenberg (1974).  

Some clusters were clearly differentiated early in the hierarchy, whilst others required 
progressive aggregation. A series of large endgroup clusters at one extreme of the 
TWINSPAN were considered to be too heterogeneous to be recognised as single 
vegetation units and a further TWINSPAN analysis was carried out on a subset of 
these groups (clusters 38-42) in order to arrive at satisfactory homogeneity of 
groupings.  

The final aggregation of endgroup clusters was based on visual ordering of synoptic 
tables within each section of the TWINSPAN two-way table. 

A DCA was carried out using PcOrd software (McCune and Mefford 1999) to aid 
interpretation of the main gradients of variation within the data; the analysis was run 
with rare species down weighted and axes re-scaled. The distinctness of the 
Twinspan endgroup clusters was then assessed through plotting of Euclidian ellipses 
against the DCA axis scores.  

Mean Ellenberg scores were calculated for each quadrat using the original scores of 
Ellenberg (1988) and biplots used to help interpret the principal environmental 
gradients. Differences between endgroup clusters were tested using ANOVA and 
Tukey pairwise comparisons. 

 

Data presentation 

The final endgroup clusters (noda; Poore 1955) have been grouped at the 
'community' level for the production of floristic tables and summaries of 
environmental variables. 

General gradients across the whole dataset are discussed and new communities and 
subcommunities described. 

Each community description follows that adopted by Rodwell (1992): 

 

                                                 
1 Endgroup: the lowest level of division in a hierarchical twinspan analysis 
Cluster: computer generated grouping of endgroups based on predetermined mathematical 
criteria 
Nodum: groups of endgroups or clusters representing abstract vegetation units before they 
are linked to pre-existing vegetation communities. 
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¶ Community name, synonymy, constant species, rare and scarce species 
(Wiggington 1999, Stewart and others 1994, Corley and Hill 1981), and 
additionally vulnerable and near threatened species (Stroh and others 2014). 

¶ Text - including general introduction to the physiognomy of the community, a 
description of the floristic variation between the subcommunities (where 
applicable), the habitat conditions and the interrelations between other 
communities in relation to zonation and succession (both natural and 
management induced). 

¶ Floristic tables - the botanical data for the quadrats are presented using 
absolute values for percentage frequency of occurrence in preference to the 
five constancy classes adopted in British Plant Communities. This approach 
was favoured as being that more commonly used in the continental literature 

¶ Maps of the distribution of samples for each recognised community are also 
presented. 

 

Wider European perspective 

An attempt has been made to place the 12 noda segregated in the present work into 
a broader phytosociological context by comparing them with a selection of vegetation 
units drawn from Ireland to Bulgaria to produce a broader European framework via a 
DCA analysis.  

The main matrix comprised 73 noda drawn from the available literature with a total 
species complement of 340 species. Since the data were gathered from a wide range 
of publications, the original data were presented as both percentage frequency and 
as constancy classes; for the present analysis all frequency data has been 
expressed using the five constancy classes employed in the NVC and elsewhere in 
Europe.  

A second matrix of four proxy environmental variables included mean Ellenberg 
indicator values (Ellenberg 1988) for reaction (R), fertility (N) and moisture tolerance 
(F), and a categorical variable for the published alliance of each nodum. 

DCA analysis was carried out using PcOrd software, axes were rescaled and rare 
species down weighted, the DCA plots were then overlain with the Ellenberg scores 
as biplots. 
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3. Results  

 

Twinspan 

TWINSPAN analysis produced 42 endgroups clusters (two having only a solitary 
quadrat). The hierarchical clustering and community allocations of the clusters are 
given in Figure 2 and Table 2. 

Endgroups clusters on the left hand side of the hierarchy (1-20) were generally 
species poor, averaging less than 15 species/relevé (with a range of 8.9 to 17.69) 
compared to those on the right hand side (clusters 21-42) which averaged >15 
species/cluster (range 15.15 ï 24.1). 

It is inevitable with data restricted to a single habitat that there will be a large number 
of species that are common to most of the vegetation units; the manual tabulation 
and re-ordering of endgroups based on species that were obviously diagnostic of 
single, or groups of, endgroups was therefore a crucial part of the interpretation. 
Thus, in the MG6 and MG8 end of the analysis, even following a re-analysis of the 
final clusters (38-42)  there was considerable 'shuffling' of the endgoups before 
homogeneity was achieved.  

An initial amalgamation of endgroups produced 16 noda. These were plotted using 
DCA and bivariate ellipses, and their synoptic tables compared. A Bray-Curtis 
similarity matrix was also calculated. These analyses identified considerable overlap 
of some of the proposed noda. This resulted in amalgamation of some groups but 
further subdivision of others (Wallace and Prosser 2014).   

These further refinements resulted in 12 noda which were considered sufficiently 
dissimilar to be considered as genuinely distinct types within the damp Calthion and 
allied vegetation units. 

A summary of the cluster amalgamations, their closest NVC allocation and the 
proposed name for newly described types are presented in Table 2.  
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Figure 2. Hierarchical tree from the TWINSPAN classification.  
Coloured bands under the cluster numbers indicate their amalgamation into homogeneous units (noda) used for the production of floristic 
tables. See Table 2 below for details. 

Cluster 1   2       3 4 5 6   7   8 9 10 1112 13 14 15 16 17 18 20          21         22 23 24 25   26     27            28    29                 30        31 32 33   34  35     36       37     38    39    40    41            42 
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Table 2. Endgroup cluster amalgamations and proposed community naming. Endgroups 1 and 19 had only a single quadrat and are omitted. 
The nodum number colours relate to those in Figure 2 above. 

 
Nodum Endgroup cluster Number 

of 
samples 

Proposed name Alliance Closest NVC Abbr. 

1 2 - 7 503 Alopecurus pratensis-Poa trivialis-Cardamine 
pratensis grassland. 

Agrostis stolonifera subcommunity 

Alopecurion MG7 C 
Gowing and 
others 2002 

MG15 a 

2 8 (in part), 
10,11,12,13,14 

356 Agrostis stolonifera-Eleocharis palustris inundation 
grassland 

Potentillion S19 MG16 

3 15, 16 177 Agrostis stolonifera-Alopecurus pratensis 
grassland 

Potentillion MG13 MG13 

4 17, 18, 20 246 Carex-Agrostis-Senecio grassland, 
Typical subunit 

Calthion Carex-
Agrostis Cox 
and Leach 

MG14 a 

5 21 359 Cynosurus cristatus-Carex panicea-Caltha 
palustris grassland, 

Carex nigra-Ranunculus flammula subcommunity 

Calthion MG8 MG8 c 

6 9 (in part) 
22, 23 

100 Juncus subnodulosus-Cirsium palustre fen-
meadow 

Calthion M22 M22 b 

7 24 323 Carex-Agrostis-Senecio grassland 
Anthoxanthum odoratum-Trifolium repens 

subcommunity 

Calthion Carex-
Agrostis. Cox 

and Leach 

MG14 b 

8 26 and 27 (in part) 401 Cynosurus cristatus ïCarex panicea-Caltha 
palustris grassland, 

Sanguisorba officinalis subcommunity 

Calthion MG8 MG8 a 

9 25, 28, 29 30 (in 
part) 

597 Cynosurus cristatus-Carex panicea-Caltha 
palustris grassland, 

Typical subcommunity 

Calthion MG8 MG8 b 

10 31 ï 37 766 Alopecurus pratensis-Poa trivialis-Cardamine 
pratensis grassland. 

Lolium perenne-Ranunculus acris subcommunity 

Alopecurion MG7 C 
Gowing and 
others 2002 

MG15 b 
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11 38 ï 42 (in part) 163 Cynosurus cristatus-Carex panicea-Caltha 
palustris grassland, 

Caltha palustris-Bellis perennis subcommunity 

Calthion MG8 MG8 d 

12 38 - 42 (in part) 
 

553 Lolium perenne-Cynosurus cristatus grassland; 
Filipendula ulmaria subcommunity 

Calthion MG6 MG6 d 
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Environmental Drivers  

DCA was used to aid the interpretation of the relative distribution of the vegetation units.  
Overall the amount of variance in the data explained by the first three axes was relatively 
low at 35.1% (Axis 1 =18.5%, Axis 2=10.3% and Axis 3=5.1%). Soil fertility (N) showed the 
strongest correlation with axis 1 (0.62) whilst moisture (F) showed its strongest correlation 
with axis 2 (0.596). However, soil fertility and soil moisture both increased with increasing 
Axis 1 scores. This linking of soil moisture and soil fertility is common in flooded sites where 
long duration of flooding tends to result in higher sediment deposition, which in turn is often 
linked to higher available phosphorus levels in soils. Increasing axis 2 scores are related to 
increasing soil moisture and declining soil fertility and separate the peaty substrates of low 
fertility from mineral substrates of higher fertility.  

 

 

Figure 3. Plot showing the distribution of all quadrats against Axis 1 and Axis 2 scores of 
the DCA ordination. Different vegetation units indicated by different coloured symbols; 
numbers as given in Table 2. The overlain biplot of Ellenberg scores indicates that the first 
axis is strongly correlated with soil fertility (as indicated by the length and direction of the 'N' 
line), whilst axis 2 is more strongly correlated with soil moisture (as indicated by the 
direction and length of the 'F' line). 

 

Anova showed a significant difference in axis scores between the communities, with Axis 1 
explaining c.70% of the variance between communities. Most vegetation units had 
significantly different mean scores on axis 1 with the exception of the following pairs; M22 
versus MG6d, MG8b versus MG8d, MG13 versus MG16 and MG14b versus MG15b (see 
Abbr. column in Table 2). 

The segregation on axis 2 was less strong, and although Anova was still significant seven 
pairs showed no significant difference.  

NVC Unit 
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These differences and overlaps are more clearly seen using bivariate ellipses (Figure 4).  

 

 

6b 

8a 

8c 

M22 

14b 

14a 

8d 
8b 

15b 

15a 

16 

13 

  

Figure 4. Bivariate ellipses for the 12 vegetation units defined. Ellipses are centred on the 
sample means of the two axis scores. The axes of the ellipses are determined by the 
sample standard deviation and orientation by sample covariance. Probability level set at 
0.55 for determining size of ellipses. 

Separation of the species poor units (MG13, MG15 and MG16) on the first axis illustrates 
the higher fertility of these vegetation communities compared to those of higher 
conservation value (MG8, M22) which have generally lower fertility values. Communities 
associated with generally damper soil profiles (MG14, M22 and MG8c) are separated from 
those of drier soils (MG8a, MG8b, MG8d and MG6d) on axis 2.  

On the species ordination (Figure 5) four main segments can be identified: 

¶ low fertility, wet soils in the top LH quarter. Cirsium dissectum, Danthonia 
decumbens, Carex panicea, Hydrocotyle vulgaris 

¶ low fertility, relatively dry soils in the lower LH corner; Galium verum, Avenula 
pubescens, Leucanthemum vulgare, Trisetum flavescens. 

¶ high fertility, wet soils in the top RH corner; Eleocharis palustris, Bidens tripartita, 
Rorippa spp, Callictriche stagnalis  

¶ high fertility but drier soils in the lower RH corner ; Alopecurus pratensis, Elytrigia 
repens, Capsella bursa-pastoris. 
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Figure 5. Distribution of selected species against axis 1 and axis 2 of the DCA ordination. Full species names for the abbreviations are given in 
Appendix 3, along with nomenclature changes since Rodwell 1992. 
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Ellenberg indicators 

The biplots on the DCA indicated that soil fertility and soil moisture are both important 
drivers in the segregation of NVC units. When the mean Ellenberg indicator scores for 
each NVC unit are compared using Anova most units are significantly different from one 
other in terms of both Ellenberg N (p <0.001, explained variance 58%) and Ellenberg F 
(p<0.001, explained variance 66%).  Tukey pairwise comparisons were used to test for 
differences between the 12 vegetation units; for Ellenberg N, the only units that were not 
significantly different from each other were M22 versus MG8a and MG13 versus MG15a. 
For Ellenberg F, there were three couplets that were not different; M22 versus MG8c, 
MG15a versus MG8b and MG13 versus MG14b.  

Median values and ranges are shown in a series of Box and whisker plots (Figures 6-8).  
In these figures the horizontal line within each box marks the median of the samples, the 
length of the box shows the range within which the central 50% of values fall, the whiskers 
show the range within which 75% of values fall  whilst the * indicate far outliers. 

Variation in Ellenberg R is not so clear cut; although Anova indicated a significant 
difference between units (p<0.001), the explained variance was only 32% and 10 pairwise 
comparisons were not significantly different using Tukey pairwise comparisons. Highest 
reaction values were for M22, MG15a and MG16 whilst the lowest was for MG8c.  

 

Figure 6. Box and whisker plots showing variation in Ellenberg N scores across the NVC 
units. The communities are ordered according to their descriptions in Section 4 which 
broadly follows the fertility gradient of the classification analysis.   
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Figure 7. Box and whisker plots showing variation in Ellenberg F scores across the NVC 
units. The communities are ordered following the sequence of descriptions in Section 4. 

 

Figure 8. Box and whisker plots showing variation in Ellenberg R scores across the NVC 
units. The communities are ordered following the sequence of descriptions in Section 4. 
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Soil type and site management 

Soil type and site management can play major roles in determining the species 
composition of a sward and it is clear that some of the units recognised are more 
commonly encountered on mineral soils; most notably the damper expression of the newly 
proposed MG15 and the Sanguisorba officinalis subcommunity of MG8, whilst M22 and 
the newly proposed Carex nigra- Ranunculus flammula subcommunity of MG8 are much 
more frequent on peaty substrates.  

Similarly, site management appears to vary across the vegetation units. This may in part 
reflect the soil moisture status of the sites which will, in some instances, restrict the 
frequency of hay cutting. The damper, Typical subcommunity of Carex-Agrostis-Senecio 
grassland (MG14a), Agrostis stolonifera-Alopecurus geniculatus grassland (MG13) and the 
Typical expression of MG8 (MG8b) appear to be equally managed as meadow or pasture, 
whilst overall the majority of the units are cut for hay. 

 

Table 3. Distribution of vegetation units across different soil types. Data are expressed as 
the percentage (%) occurrence of samples of each vegetation unit (community or 
subcommunity) on different soil types.  

 

 Mineral Clay on 
peat 

Humic Skeletat 
peat 

Deep 
peat 

No data N 

Unit        

        

MG16 62.9 6.5 2.0 1.4 19.7 7.6 356 

MG13 27.0 11.0 0.6 0.0 49.7 11.7 163 

MG15a 82.1 3.6 0.8 0.0 11.3 2.2 503 

MG15b 49.1 21.5 1.3 0.3 24.9 2.9 766 

MG14a 12.2 31.7 7.3 3.7 37.8 7.3 246 

MG14b 7.1 29.4 0.9 1.2 55.7 5.6 323 

MG8a 91.3 0.2 0.5 0.0 3.7 4.2 404 

MG8b 23.1 0.3 12.3 9.9 43.2 11.1 593 

MG8c 0.6 0.0 0.0 0.0 94.4 5.0 359 

MG8d 63.2 0.0 9.6 0.0 0.7 26.5 136 

M22 1.8 0.0 2.6 5.3 83.3 7.0 111 

MG6d 30.0 0.2 3.9 1.7 * 60.9 3.4 593 

* The high value for MG6d on peaty soils is misleading and is due to a disproportionate 

number of samples from the deep peats of Tadham Moor, Somerset. 
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Table 4. Management of different vegetation units. 

Data expressed as % occurrence of quadrats within a vegetation unit receiving regular hay 
cutting or managed exclusively as pasture. Unmanaged refers to abandoned sites where 
no management is currently active. Unknown indicates no information available for the 
site.  N = total number of quadrats allocated to each NVC unit 

 

 Hay Pasture None Unknown N 

Unit      

      

MG16 66.6 27.8 0.0 5.6 356 

MG13 46.0 38.0 0.0 16.0 163 

MG15a 90.9 6.4 0.0 2.8 503 

MG15b 85.4 12.3 0.1 2.2 766 

MG14a 40.7 52.4 0.4 6.5 246 

MG14b 63.8 25.4 0.3 10.5 323 

MG8a 95.0 2.2 0.0 2.7 404 

MG8b 49.6 46.7 0.2 3.5 593 

MG8c 78.3 17.0 0.3 4.5 359 

MG8d 82.4 2.2 0.0 15.4 136 

M22 86.0 14.0 0.0 0.0 111 

MG6d 90.4 8.4 0.2 1.0 593 
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4. Community descriptions 

 

 

Rare and scarce species (Wiggington 1999, Stewart and others 1994, Corley and Hill 
1981) are listed for each community. In addition, the vascular plant red data list for 
England (Stroh and others 2014) has been consulted and species categorised as 
'Vulnerable' or 'Near Threatened' are also listed. The communities are listed in the order 
presented in the tables and figures in Section 3; moving from highest fertility, wetter 
communities to lower fertility, drier vegetation units. 

 

MG16 (provisional) Agrostis stolonifera-Eleocharis palustris inundation 
grassland. Ass. Nov2. Nodum 2.  
 

Synonymy  

Spike-rush wet-meadow community (USA) Faber-Langendoen 

Eleocharitetum palustris Schennikow 1919 

Also used as a synonym for S19 Eleocharis palustris swamp in Rodwell 1995.  

 

Constant species. 

Eleocharis palustris, Agrostis stolonifera, Persicaria amphibia. 

 

Rare /scarce species. 

Oenanthe silaifolia. 

 

Vulnerable species 

Carex vesicaria, Oenanthe fistulosa, Ranunculus flammula, Stellaria palustris. 

 

Near Threatened species 

Hydrocotyle vulgaris, Lychnis flos-cuculi (Silene flos-cuculi), Potentilla palustris 
(Comarum palustre), Triglochin palustris, Valeriana officinalis, Veronica scutellata.  

 

Foreword 

This is a proposed new community which has yet to gain general acceptance since the 
members of the workshop set up to review progress on the FMP work on the communites 
were divided: some accepted its reality whilst others felt that it should be retained as a new 
subcommunity of MG13 or that it form the basis of a new OV community. It has been 

                                                 
2 Ass. Nov: association nouveau: a relatively recent community or sub-community which has not previously 

been defined in the literature. 
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retained here as a provisional new grassland community, MG16 (provisional); Agrostis 
stolonifera - Eleocharis palustris inundation grassland. 

 

Physiognomy 

Eleocharis palustris is a mat-forming perennial with far creeping rhizomes. It produces 
single stems in the first season then many small tufts develop which can reach a height of 
60 cm though stands are more usually about 30 cm tall. The spike-rush mat is intertwined 
with a felt of Agrostis stolonifera and is often punctuated by prominent clumps of Phalaris 
arundinacea and Carex acuta. Any gaps in what is often a closed sward support frequent 
Galium palustre, Cardamine pratensis and Lysimachia nummularia. Ranunculus repens 
and Alopecurus geniculatus often increase the variability of the sward. Caltha palustris, 
Carex disticha, Myosotis laxa, Mentha aquatica and Rumex crispus all occur occasionally 
in longer established stands. 

 

Habitat 

The community is typically found on substrates subject to periods of seasonal inundation, 
which are more prolonged than those supporting the related MG13 community. It is 
associated with wet soils, which, though on average less fertile than those on which MG13 
develops, have some degree of both base and nitrogen enrichment. The community is 
largely restricted to alluvial mineral soils with an extensive example on Wheldrake Ings on 
the Derwent (Yorkshire): there are only occasional instances of its development over 
humic profiles as seen for instance on West Sedgemoor, on the Somerset Levels and at 
Strumpshaw Fen in Norfolk. 

Where stands are well developed they are often mown along with stands of drier 
vegetation on more elevated areas adjacent to them. Some are cattle grazed in late 
summer whilst as autumn becomes winter and prior to the seasonal re-wetting the 
community is much utilised by geese and other wildfowl, both resident and over wintering.  

 

Zonation and succession 

Areas experiencing marked seasonal changes in the degree of inundation from year to 
year tend to support unstable plant communities, which themselves change from year to 
year. As one progresses up the hydrological gradient to zones of increasingly infrequent 
inundation these unstable associations are replaced by closed swards of more stable 
communities culminating in the drier hay meadows of the Cynosurion. Such zonations may 
be disturbed through events such as late spring or summer flooding or by severe poaching 
due to overgrazing. On the floodplains studied the simplest transition along a gradient of 
decreasing inundation is one where the retreat of the flood water leaves a bare surface 
colonised principally by Persicaria amphibia (the A10 aquatic community). This is rapidly 
colonised by, largely, nitrophilous forbs such as Bidens tripartita and Rorippa spp. to 
constitute one or more of a trio of Bidention communities (OV30-OV32, Rodwell 2000). It is 
usually into such empheral eutrophicated stands that the Agrostis stolonifera-Eleocharis 
palustris inundation grassland becomes established. Further progression along the 
inundation gradient appears to be governed by soil fertility: on richer substrates succession 
is often to the even more closed swards of the Agrostis stolonifera-Alopecurus geniculatus 
community (MG13,) which in turn is succeeded by Alopecurion grasslands. Where soil 
fertility is only modest, succession is likely to be towards a Calthion community, usually 
MG8.  
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Distribution 

The proposed community is widely distrubuted over the wetter zones of floodplain 
meadows, but is particularly well represented on the Derwent Ings (Yorkshire), the 
Somerset Levels and along the Hampshire/Dorest Avon. 

 

Affinities 

In the dominance of Eleocharis palustris, the proposed community is clearly related to 
Eleocharis palustris swamp (S19,) but the new association is a grassland with a largely 
continuous sward rather than a more or less permanently flooded swamp. As such its 
closest associates encompass other communities of the Potentillion rich in Agrostis 
stolonifera, particularly MG13 and the Festuca rubra-Agrostis stolonifera-Potentilla 
anserina vegetation (MG11) communities.  On the near continent the community has some 
affinity with the Agrostis stolonifera unit of Schaminée and others (1996) though here 
Eleocharis palustris only achieves a constancy of II. The Alopecuretum geniculati of Géhu 
(1961) from France is usually regarded as close to MG13, but has constant Eleocharis 
palustris, Persicaria amphibia and Agrostis stolonifera with Alopecurus geniculatus only at 
constancy II and is thus more similar to the proposed Agrostis stolonifera-Eleocharis 
palustris inundation grassland. Further afield Stanļiĺ (2008a) distinguishes a nodum from 
the Mediterranean region of Croatia that has constant Eleocharis palustris and Agrostis 
stolonifera and Oenanthe silaifolia as an occasional, quite separate from the more swamp-
like Eleocharis palustris nodum from elsewhere in southeastern Europe.  
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Floristic table for Agrostis stolonifera-Eleocharis palustris inundation grassland 
(MG16 provisional) 

Values are % frequency of occurence and, in parathesis, the maximum % cover achieved 
in the sampled quadrats, using visual estimates of percentage cover.  

 

Community constants 
% 

frequency 
Maximum  

% cover 

Agrostis stolonifera 93 (90) 

Polygonum amphibium 68 (60) 

Eleocharis palustris 67 (80) 

   

Constancy II and III species   

Phalaris arundinacea 51 (99) 

Cardamine pratensis 48 (5) 

Ranunculus repens 48 (80) 

Galium palustre 47 (40) 

Caltha palustris 43 (65) 

Poa trivialis 40 (50) 

Myosotis laxa caespitosa 39 (25) 

Carex acuta 37 (70) 

Alopecurus geniculatus 36 (70) 

Carex disticha 32 (75) 

Lysimachia nummularia 29 (15) 

Rumex crispus 27 (30) 

Mentha aquatica 26 (35) 

Glyceria maxima 24 (80) 

   

Associated species   

Filipendula ulmaria 20 (95) 

Oenanthe fistulosa 20 (25) 

Senecio aquaticus 20 (20) 

Ranunculus flammula 18 (5) 

Glyceria fluitans 16 (65) 

Carex nigra 16 (85) 

Potentilla anserina 14 (80) 

Juncus articulatus 13 (35) 

Deschampsia cespitosa   12 (40) 

Juncus effusus 11 (20) 

Alopecurus pratensis 10 (25) 

Calliergon cuspidatum 9 (80) 

Leontodon autumnalis 9 (3) 

Rumex acetosa 7 (5) 

Myosotis scorpioides 7 (12) 

Trifolium repens 7 (5) 

Achillea ptarmica 7 (40) 

Bidens tripartita 6 (12) 

Equisetum palustre 6 (4) 

Festuca pratensis 6 (15) 

Stellaria palustris 6 (5) 
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Holcus lanatus 6 (25) 

Elymus repens 6 (60) 

Rorippa islandica 6 (40) 

Thalictrum flavum 6 (30) 

Rorippa sylvestris 6 (40) 

Scirpus maritimus 6 (20) 

Juncus acutiflorus 5 (40) 

Ranunculus acris 5 (15) 

Sanguisorba officinalis 5 (45) 

Carex riparia 5 (30) 

Iris pseudacorus 5 (18) 

Carex vesicaria 5 (50) 

Lolium perenne 5 (25) 

Taraxacum officinale agg. 5 (1) 

   

Number of samples 354  

Mean species/sample 11.64  

 

 

 

Additional species recorded in <5% of quadrat samples; species with a single occurrence 
omitted. 

Agrostis canina Anthoxanthum odoratum Atriplex prostrata Bromus hordeaceus   Carex acutiformis 

Carex elata Carex hirta Carex panicea Carex rostrata Cerastium fontanum 

Cirsium arvense Cirsium palustre Cynosurus cristatus Drepanocladus aduncus Drepanocladus fluitans 

Eleocharis uniglumis Equisetum fluviatile Eriophorum angustifolium Festuca arundinacea Festuca rubra 

Festulolium loliaceum Geum rivale Glyceria declinata Hydrocotyle vulgaris Juncus inflexus 

Juncus subnodulosus Lathyrus palustris Lathyrus pratensis Lychnis flos-cuculi Lycopus europaeus 

Lythrum salicaria Myosotis seedling/sp Oenanthe silaifolia Phleum pratense Plantago lanceolata 

Plantago major Poa pratensis Potentilla palustris Potentilla reptans Ranunculus ficaria 

Rorippa amphibia Rumex hydrolapathum Rumex obtusifolius Scirpus lacustris tabernaemontani Silaum silaus 

Trifolium pratense Triglochin palustre Valeriana officinalis Veronica catenata Veronica scutellata 

Vicia cracca     
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Figure 9. Distribution of Agrostis stolonifera-Eleocharis palustris inundation grassland 
(MG16 provisional).   
 

 

 
 
Plate 1. Agrostis stolonifera-Eleocharis palustris inundation grassland at Wheldrake Ings, 
Yorkshire. 
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MG13 Agrostis stolonifera-Alopecurus geniculatus inundation grassland 
(nodum 3).  

 

Synonomy 

Ranunculo-Alopecuretum geniculati Typicum Schaminée and others 1996 

Ranunculus repens-Alopecurus geniculates TŤxen 1937 

Basal community of Agrostis stolonifera Juncus effusus-Holcus lanatus type Sýkora 
1982b 

Foxtail plash (Rodwell 2006) 

Alopecurus geniculatus vegetation Lee 1977 

 

Constant species 

Agrostis stolonifera, Alopecurus geniculatus, Glyceria fluitans, Poa trivialis, 
Ranunculus repens. 

  

Rare/scarce species 

Oenanthe silaifolia 

 

Vulnerable species 

Oenanthe fistulosa, Ranunculus flammula, Stellaria palustris. 

 

Near Threatened species. 

Senecio aquaticus 

 

Foreword 

The community is represented in the published British Plant Communities by the very 
modest number of 17 samples. The current work has identified over 100 relevees which 
may be referred to the Agrostis stolonifera-Alopecurus geniculatus grassland and thus 
enables a revision of the original constancy table to provide a more balanced overview of 
the community over a wider range of sites. It must be stressed that the nodum presented 
here represents MG13 as it occurs on floodplain meadows. As such it will differ slightly 
from the published version which contains records for Juncus gerardii, Atriplex prostrata 
and Triglochin maritima. These are evidently from grazing marsh at the upper end of 
saltmarshes, a habitat outwith that studied in the Floodplain meadows work and may 
indicate the potential for the recognition of a halophytic subcommunity. 

 

Physiognomy 

The community comprises a, usually, closed sward which is grass dominated though the 
dominance of the pair of nominate species is less in the revised version of the community 
due to enhanced frequencies and cover of Glyceria fluitans and Poa trivialis. Ranunculus 
repens is also substantially more abundant. The sward is generally short but this low 
carpet is interrupted by occasional taller species such as Rumex crispus, Senecio 
aquaticus and Phalaris arundinacea. Ten of the species noted as occasional in the 
























































































































