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"The railways were-built with the idea that they would make the
countryside more beautiful.”

Sir John Bet jeman, 1979
BBC Radio Broadcast



SUMMARY

Following the introduction, in which the aims of the project arc outlined,
a brief review of the literature is given. This has been largely
concerned with alien and adventive plants, dispersing with traffic and
goods, although more recently the ruderal vegetation of some European
station yards has been studied and the ecology of railway embankments in
Finland described. The Section continues with a discussion of the
railway environment, and selected plant species (complete lists given)

-are ‘related to particular habitats. Species found during the survey are

compared with those mentioned in County Floras, A bias toward grassland
plants and bryophytes occurs in the survey lists, whilst the Floras:

describe more alien and ruderal species, The reasons for this bias are
discussed.

In Section 3, the collection of:data using a geographical stratification
(track classification) of railway land is described. An outline of the
stepwise numerical technique developed to handle the very large amounts
of information gathered is given, and the classification of 32 defined
plant commupnities discussed in some detail. Several of these communities
(noda) -are unique, and have dovelopcdfinrrcsponse.to the particular
conditions found along railway verges, which are not strictly mimicked
elsewhere. The distribution.of each nodwm is given in relation to the
track classification, and environmental characteristics are defined.

In the final Section, the selection and distribution of sites of
biological interest are described. 185 sites were considered to be
biologically outstanding, and these are listed, together with notes on
preferred management, in 5 independent appendices designed to be
distributed in the 5 BR Regions. The appendices complement detailed
site files previously prepared for the NCC. The report concludes with a
description of changes in railway vegetation, 265 quadrats first
recorded in 1877 were revisited in 1981. A Markov population model has
been constructed from this information and predicts the increase in
area of fine-leaved grassland. The value of the mode! is discussed and
its implication for the conservation of BR verges considered.
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~VWestern, of shorter track lengths, being combined).

‘l

. INTRODUCTION

This is the final rcport to the Nature Conservancy Council (NCC) on the survey

of British Rail land (BRS). The Ssurvey was begun in responsc to concern
about changing vegetatiocn management practices. The use of chemical weed
control was questioned in Parliament (Parliamentary debates 1961). -To

assess the situation, quantifiable information about the resource was
needed.

In attempting to.provide such information, the: Institute of Terrestrial
Ecology (ITE) has.asked the following questions:

a. .How-large is the resource? The length of actively used BR line is
© "given by LIt as 18 000 km..(11 300 miles), although estimates of the

~area-bf7verge and _permanent, way (cess).were.not—available, and
measurements have therefore been made. '

b. What kind of habitats occur? There are distinct differences between
cess and verge; but is the slope, aspect or kind (cutting or
embankment) ‘of engineered formation important in determining the

—-distribution of vegetation and animals? What are the important
effects of management and disturbance?

Does the railway provide a refuge for some plants and animals? What
species move along, or are blocked by, this linear environment?

d. What kinds of vegetation occur? Are these associations unique to the
railway, or essentially continuous with neighbouring forms?

e. Is the system comparatively stable, or are irreversible changes
occurring? Is intervention nceded to prevent such change or to
protect particular areas?

Six reports have been prepared by ITE for the NCC. A history of railway
formations {(Sheail 1979) describes the building and maintenance of the
habitat. Unfortunately, detailed rccords of management for any
particular stretch of line were not kept, although the general strategy
of cutting, clearing and burning is known.
The first interim report (Way & Sheail 1977) outlined the objectives
of the work-and.described a.preliminary look at railway land in which
selected lengths of line in 3 of the 5 (Eastern, Southern, Western,
London Midland.and-Scottish) BR Regions were walked.

Each of 4 other interim reports (Way et al.1978; Sargent & Mountford
1979, 1980, -1981) deals with a particular BR Region (Southern and

These were surveyed
Successively. during the ficld seasons of 1977-1980. The interim reports
give detailed.species information and describe the development and
modification.of sampling and analysis. A stratification of BR land was
introduced during the survey (Sargent & Mountford 1980), and previously

.surveyed sites were ascribed to this stratification post hoe.. During

1981, some. areas. of Eastern, Southern and Western Regions were revisited

enabling an analysis of changes that had taken place to be made, and
allowing some previously undersampled areas to be visited.



In this final report, information from all Regions is pooled and analysed.
‘Some general principles are drawn and an attempt is made to answer the
questions posed. All plant species and vegetation types found and
identified are catalogued. The reader is referred to previous reports

for information about animals on railway land. It was not possible, within
the resource, to sample populations systematically, and, although all
species ldentified were recorded, no attempt to analyse what are effectively
no more than fleld notes has been made.



SPECIES AND HABITATS

2.1 Introduction

fuch of the interest in railway botany has been in the study of adventive
plants., Whilst describing the flora of Thalkirchen Station (near Munich),
Kreutzpointner (1876) gave the earliest account of the introduction of
alien species with rail traffic. Thellung (1905) showed that a large
proportion of introductions into Switzerland were associated with the
railway {(which, at that time, carried the greater bulk of goods), although

‘Leymann (1895) had. earlier recognised that railways were also. interesting

from:the point of-view of the native flora. Working in Latvia, he noted
certain meadow species growing along embankments where they had been
transported with sod, or soil, during construction. He was able to predict
the origin of ballasting materials by the plants he .found. Matthies (1923)
made an important contribution to railway botany by considering the effects
of construction, management, aspect and slope on the distribution of
species, Much recent floristic work in Europe has followed this approach
(eg Lejmbach et al 1965; Lienenbecker & Raabe 1981: Niemi 1969; Westhoff
1864). The literature has been reviewed by Muehlenbach (1979),, who also
gives a very detailed account of the adventive flora of the St Louis
-{Missouri) railway yards and tracks.

In Britain, 2 important studies have been made. Dony (1955, 1974) describes
the flora of railway lines in Bedfordshire, paying particular attention to
adventives and to plants introduced with shoddy for the Luton wool industry,
whilst Messenger (1968) has made a careful study of the flora of the

railway in Rutland.

Additionally, the majority of County Floras (especially in England and Wales)
cite plants from railway habitats. A literature search has been made and a
list of all plants recorded from active (lines in use at present) BR land
compiled. This list has been compared with species found during the current
ITE/NCC BR land survey (Tables 2.3 and 2.4).

1932 phanercgams (including aggregates, species, subspecies and varieties)
have been described from BR land. 611 of these are unique to the literature,
807 were confirmed during survey and 214 are newly reported. Cryptogams had
been less thoroughly described, and, of the 323 species (pteridophytes and
bryophytes only) given in Table 2.4, 52 occur in the literature only, whilst
a further 84 records were confirmed during survey and 177 new- species have.
been added to the list. This rather more than doubles the number of
cryptogams previously known to occur on railway land.

The majority of rccords has been stored in a machine-readable form, and
computer-generated lists of vascular species were sent to all Botanical
Society of the British Isles (BSBI) recorders within whose Vice Counties
sampling sites were located. Many recorders kindly checked the lists and
marked new Vice County, or 10 km?, records where appropriate. Where these
records have becn confirmed, they are given in Tables 2.3 and 2.4.



More than 200 vascular species gave rise to one or more new 10 km records,
whilst there are 49 Vice County records (lst or 2nd) and one species new
to the United Kingdom (Hieracium zygophorum; Sell & West 1980).
Additionally, much helpful and interesting information based on local
knowledge was received.

This Section begins with a description of railway habitats. Species are
then related to the habitats in which they are preferentially found, and
the Scction concludes with a comparison between survey and County Flora

records.

Particular .attention is paid to plants growing along the cess (permanent
way), as BR safety regulations prevented their systematic recording and
hence numerical classification and description (Section 3). Detailed
observations werc, however, made.

2.2 Habitats

2.2.1 The railway cess

The railway cess is strictly defined as the freely draining area of
cindery material over which ballast (the track bed) and rails are
laid. The cinder is usually exposed between tracks and in station
and shunting yards. For the purpose of this discussion, the sense
has been extended to include all engineered railway habitats in
which desiccation limits the development and diversity of the
flora. These are the stressed habitats (sensu Grime 19579) and
include, together with cinder, ballast (in situ and discarded along
verges), masonry and rock cuttings.

Ballast is composed of rock chippings, not usually more than 10 cm
{4 inches) in diameter in any one plane. Until recently, limestone
was used in some areas; however, attrition levels became .
unacceptable_and granite is now preferred. Ballast underlying rails
usuully becomes polluted with plant (and sometimes domestic) litter,
‘and with oily and nitrogenous wastes from trains. There is a
gradual accretion of fine particled matecrial amongst the chips,
Drainage becomes impeded, and, for safety reasons, the ballast is
replaced every few years. Spent material is tipped on to adjacent
verges.

The term ‘masonry' here includes tunnel mouths, bridges, platforms,
buildings, and concrete posts and sleepers. Particularly in East
Anglia, where natural rock outcrops are scarce, these areas provide
habitats .which support interesting additions to the flora (Walters
1969; Dony 1974).

Rock cuttings expose a wide variety of surfaces. Where the material
-1s soft or unstable, as with chalk or some shales and sandstones,
cuttings are engineered at less than 90°. Elsewhere, the walls may
approach vertical. Marked differences are observed between
predominantly northern and southern aspects. '



As along sand/shingle foreshores, particle size, and hence water
retention capacity (Fuller 1975), has a major effect on the kinds of
plants that become established. Brandes (1979) has investigated
“the colloidal .capacity of soil samples from railway stations in
-Eastern Saxony (DDR), and is able to show correlation with
vegetation., Hard vertical rock cuttings clearly retain very little
water, whilst softer, rotting, or morc sloping surfaces have a
higher capacity. Newly laid ballast is engineered to be very freely
draining. Niemi (1969) has shown comparatively high maxioum
temperatures and wide diurnal fluctuations on a Macadamised track bed:
in Finland. It is very likely that a considerable amount of con-
densation occurs when ballast cools at night. Along verges, spent
ballast has a mulching effect, the surface layer inhibiting
-evaporation from below. The material is often tipped. on to existing
vegetation, and. a damp, nutrient-rich so0il may be- formed from the
dead and decaying plants beneath. The flora in these areas is
“strongly ‘influenced by the depth of ballast, although the

.~ proportions -of 'smaller-particled, organic and chemical materials

,/,,—""r present will also determine which kinds of plant become established.

- Drainage-through cinder along-the track may become impeded by
accunulation of plant litter. In railway yards, cinder is sometimes
admixed with brick and rubble, as well as organic materials and oily
pollutants. Yards often become compacted by trampling and vehicular
movement, and, despite the larger sized fraction, will retain water
more efficiently than the looser packed cinder along tracks.

Detailed edaphic measurements are regquired to expand these
observations.

The water balance of the cess is altered when plants become
established. Rail traffic safety requires thet the track is freely
draining and that sight lines are kept open (C Beagley, BRB HQ,
personal communication). The track bed and a restricted area of
adjacent verge are therefore sprayed with chemical weed killer.
This is done annually in early summer from especially adapted
trains run by BR or under contract with Chipmans Chemical Co Ltd or
Fisons -Pest-Control Ltd. Vegetation in railway yards is more '
often controlled by manual application of herbicide - sprays or.
-granules. A list of herbicides currently authorised for use on BR
land is given 'in Table 2.1,

Thus, in many casecs, the vegetation on the cess is'subjoct to radical
disturbance (management) as well as water stress,



TABLE 2.1_ BR approved weedkillers

Verges ~ Selective ‘Track, Cess, Yards - Total

Weodkillers épproved for use on BR land, 1982

‘Picloram . . ' Atrazine
Garlon . Simazine
Diuron ) Aminotriazol
2,4-D Bromacil
Krenite Scodium Chlorate
Diuron
Picloramr
2,4-D
MCPA
2-3-6 TBA

Weedkillers discontinued

2-4-3T Dalapon

Borax
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2.2,2 Verges

Verges comprise cuttings (positive slopes from the railway line),
embankments (negative slopes), and flats, Drainage ditches have
been dug at the base of most embankments, whilst cuttings drain

.more frequently into concrete channels or conduits adjacent to the

cess. In some areas, borrow pits, now flooded were dug to provide
additional material for embankment building., The construction of
slopes is- described -in the interim report 'The history of the
.railway formations' (Sheail .1979).

The essential distinction between sloping formations i's in the
excavation of cuttings and-the engineering of embankments, which
were.built with introduced materials. The difference is reflected
‘in the soil composition and structure: cuttings usually have a
mineral soil, characteristic of: Local drift or‘ solid geological
conditions, wh;lst organic (nitrogenous and oily)- train wastes

‘“ﬁ«draln on to embankments (and flats). In neither case has the time

elapsed..since building (very approximately, 100 years) been
sufficient for soil profiles to develop fully. The microclimate of

-.-embankments in Finland has been. investigated by Suominen (1969), who
--showed that: seasonal and. diurnal temperature fluctuations. were
-greatest at .the top of slopes, where the soil was also most freely

draining. The microclimate is modified down Slope where the
vegetation becomes increasingly closed. Comparable studies have not
been made along- flat verges or cuttings, although Dony (1974) has
shown that a more diverse flora develops on south-facing slopes.

In Britain, spent ballast is tipped on to embankments (and sometimes
on flats or cuttings if the slope is not too great). In addition to
obvious mechanical disturbance and the removal of sites available for
establishment,. accumulation of ballast influences the temperature and

drainage'of the soil, and hence the composition and structure of the
vegetation (Section 3),.

Verge management has been discussed in several of the interim
reports (eg 1977; 1979), and the discontinuance of traditional hand
maintenance methods, scything, cutting, controlled burning, was a
prime motive for this research: the implication being that the fine,
species-rich ‘grassland, likely to have developed after 100 years of
such management ;;-was at risk.. Since the early 1960s, BR policy has.
been to cut and clear verges only where a hazard cxists, although,
recently, _labour rcleased by cut-backs in expansion and electrifica-
tion- has.been.deploycd to verge maintenance (C Beagley, personal
communication). In particular, scrub and woodland have been cleared

.from main line cuttings where accumulation of leaf litter on rails

has interfered with traction and braking.

A narrow strip (generally less than 3 m) adjacent to the track bed
is, however, usually sprayed annually by train with selective
herbicides (Table 2.1). The growth retardant Krenite (carbamoyl~

-phosphonate) was introduced for the purpose during 1980, but has met



with little favour, as the cost of running additional spray trains
An late summer, when the chemical is most effective, is inhibitive.
Until recently, 2-4-5T was used to help control brushwood (usually
thorn, ash and bramble), but this is now banned and Picloram and
Garlon applied instead,

Ditches are usually more carefully maintained, because the stab-
ility, and-hence safety, of line depends on adequate drainage.
‘Boundary hedges are also looked after to prevent casual straying
by animals or trespassing. In some areas, following complaints
from local farmers, rabbit-proof fencing has been installed,.

In general, the maintenance of main and overhead electrified lines

is of u higher standard than that of branch lines, Cuttings are
—~more frequently cleared than embankments, because of the dangers of

falling trees/branches and of leaf litter accumulating. on the. lines,
- Trees are encouraged along embankments, where they help stabilise

the slope, and have sometimes been planted for this purpose after
--gconstruction.

2.3 Floristics

Tables 2.3'(phancrognms) and 2.4 (cryptogams) list all species found
during the survey and.mentioned in the literature search (bibliography,
p 64 ). The nomenclature follows Flora Europaea (vascular plants) or
Smith (1978; bryophytes}), and the order is as in our recording method
{cxample in Sargent & Mountford 1979), with phanerogams subdivided into
grasses, forbs and woody species. ‘

Although pteridophytes were recorded with forbs, they are here _nore
logically placed with bryophytes. Bryoclogical records wecre only kept ™~ .
during the final 3.years of the survey, whilst lichens, fungi and algae
were not systematically recorded. Such species as the dog lichen
(Peltigera canina (L) Wild) and the edible morel (Morchzlla esculenta L.)
which occur on-freely draining verges were, however, noted when seen.

{

Plants recorded in the survéy were annotated with habitat information
" (Tables 2.3 and 2.4, columns 5 and 3 respectively). Each species was
ascribed to one of the following classes:

N I N BN B En R B =
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B = Ballast - CESS
C = Cinder Stressed environments
‘ subject to periodic
M - = Masonry ‘ desiccation and often to
' . : intensive management/
R, RC = Rock, rock cuttings : disturbance.
YDS = Yards, station or shunting
E = Epiphytic {not included in
analysis in Figure:2.1)
CuT =. Cuttings VERGES
: SLOPES.
EMB - = Embankments Environments supporting closed
' vegetation. Previously
EMB/DIT = Footings ' scythed/cleared/burnt annually,
DITCHES now sporadically managed.
DIT = Ditches Freely draining to aquatic.
A = Verges (indifferent)

The general category 'verges' was used. for plants which showed no
distinct preference, or which occurred too infrequently to classify with
accuracy. Very often the distinction between well-drained cuttings and
embankments becomes obscure.

All phanerogams-observed on BR land have been classified further by lite
cycle (Table 2.3, column 2), distinction being made between annuals and
biennials or perennials (following Clapham et al 1962).

The proportions of species of different life forms and cycles occurring
in the generalized categories, cess and verges arc shown in Figure 2.1.
The cess flora is discussed first, and the verges are described
subsequently. v

2.3.1 The cess flora

Annuals and cryptogams, 23% of which occur preferentially on the
cess (Figure 2.1) are discussed before the less commonly found
perennials and woody species. A large proportion of the plants
growing on the cess are not native (Figure 2.2), and the section
concludes with a discussion about introductions.

2.3.2 Annual species on the cess

Several strategies are adopted by annual plants growing on the
cess. Winter annuals are particularly abundant: they are able

to complete their life cycles before chemical spraying, takes place:
in early spring. During the desiccating.months of high summer,
these plants are. in. a dormant. (seed) phase. The most. frequent. of
the winter annuals along cindery verges and track margins are
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Erophila verna (flowers March - June) and Arabidopsis thaliana
(April - May). Valerianella locusta (April - June) is also
‘characteristic. ’ ‘

Senecto viscosus (July - September), on the other hand, germinates
and flowers after the tracks have been sprayed. This plant is
.abundant along the cess in late summer and Vice County (93) and

10 km square records indicate that it is actively extending its
range into Scottish Region. Another successful tactic is shown by
such plants as Myosotis arvensis and Cerastiiwn glomeratwm, which
'hedge their bets' by flowering (and sometimes germinating) from
April to September. S..viscosus and A. thaliana are considered
outstanding 'railway species' (sensu Almquist 1957), occurring in
_the category of species mentioned most often in the literature and
recorded at more than 5% of survey sites (Table 2.2).

Several local or rare annuals occur on BR land.. These include
Dianthus-armeria (July - August), [inaria supina (June - September)
-and - Geraniwn .rotundifolium (June - July). Although it is :

.~ recognised that spraying maintains an open, non-competitive habitat,

it is clearly very important, if the plants are to survive in this
habitat, that the event should be carefully timed. Chagnorhinwn
minus was found considerably less frequently during the survey than
would be expected from the large number of records in the literature
.(Table _2.2). (. minus is an annual plant usually found on c¢cinder
in, or close to, the track bed. Although it flowers from May to- .
October its 1life cycle is characterised by spring germination
{(Arnold 1981), and it seems probable that a large proportion of

- ..plants are-unable to set seed before being killed by herbicide.

In the United States, where spraying usually occurs later in the
year, . minus is becoming extremely widespread on railway land
(Arnold 1981; Muehlenbach 1980). '

A group of annuals, more usually associated with sand dunes and
shingle, are also found along thecess, In some cases, these will
have spread inland along railway lines, dispersal being helped by
traffic. Cerastiwn semidecandrum and Mysotis ramcssissitma occur

~quite commonly. More rarely, Erodiwn cicutariwn and Anthriscus
caucalis are found. A very small population of Coshizaria danica
was seen in Eastern Region (Hertfordshire - confirmation of oid
record) where it was growing in the spray shadow cast by a
discarded sleeper. A single site was also found inland on London,
Midland Region (B125, Snowford Junction), where the plants
occurred on an unsprayed siding. It is likely that these are
islands - or remnants of a once more continuous population - which
spread from coastal areas.

‘On the less rigorously sprayed and often more compact cinder of
yards and sidings, annual grasses, including Vulpia bromoides,

V. myuros and Aira caryophyllea (both flowering May - July),occur
and are frequently associated with acrocarpous bryophytes and
Cladonia spp. Where there is more trampling, Sa¢ina apetala and
Poa annua become common.
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The most commonly occurring annual on the ballasted track bed is
Geranium robertianwn, which clsewhere is found on shingle as well
'as in woods and along hedgerows. 1t is generally frequent on
railway land and is an early coloniser of ballast when spraying has
been interrupted. Linum cathartieum grows on cinder, ballast and
" freely draining verges. It was._also recorded from ledges in
siliceous rock cuttings in west Scotland, and is clearly not

restricted to the calcareous habitats where it is found more
generally,

.Grime (1979) has -shown that the annual strategy is adapted to
stressed environments., His findings support the observations that

‘a large proportion of annuals on BR land grow preferentially on the
-cess. . N

2.3.3 Cess cryptogams

The 1ife cycle and. the habit of some cryptogams also enable
successful growth on the cess. Certain acrocarpous, endohydric
bryophytes are_abundant on cinder. These tolerate desiccation and
wide diurnal and seasonal fluctuations in temperature (Kichardson
1981). Funaria hygrometrica is particularly widespread (Table 2.2y,
occurring on a great majority of sites. Brywum argentewn, B
B. caespiticiwn and B. capillare are also very common, as are
Ceratodon purpureus, Barbula convoluta, B. unguiculata and
Polytrichum juniperinwn. It was cxpected to find the sand dune
colonising Tortula ruraliformis, but thig species proved
surprisingly uncommon,

Where drainage is impeded, the thallose hepatic Marchantia polymorpia
becomes frequent, whilst, in the high rainfall areas of the upland
north and west, a very wide variety of bryophytes, including
Dicranzlla palustris, Dicranws scopariwn and Polytrichum formoswr,
occur on cinder track margins. In these areas, 3. argentoeum

becomes quite rare, ) ‘ )

Horsetails are also common on cinder margins. Their rhizomes
penetrate the soil deeply, and the plants show considerable
resistance to herbicide (Sargent & Mountford 1979). Equisetum
arvense is particularly widespread on lines in England and Wales,
whiere its distribution is probably only limited by the dependence
of the.gametophyte (haploid generatioh) on adequate surface water
for devclopment and fertilisation. In Scottish Region, E. palustre
and E..gylvaticwn share the same habitat.

Few cryptogams survive on ballast on the track bed unless regular
management is interrupted. Discarded (and hence no longer sprayed)
material is colonised by crustose lichens (esjpecially in the west and

-north), and by acrocarpous bryophytes including Tortula muralis,
Grimmia pulvinata, and, less frequently,Orthotrichun diaphanwn.
Barbula unguiculata and others of the cinder group (above) also
colonise spent ballast, and facomitriwn canescens is frequently
found in upland regions.

I S & B & AN TE B AE B B B N
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Where ballast is shaded, pleurocarps occur more often, and, under
the 'summer canopy' of rosebay, nettle or false oat grass,
Erachythecium rutabulum almost invariably covers the stone chips.
It is often only absent at, and may be used as an indicator of,
sites which have recently been burnt. [Laphocolea bidentata is a
very common .associate of B. rutabulum.

-An.interesting bryophyte of the cess in Scottish Region is
Tetraplodon imiotdes. This species was found luxuriantly covering a
“sheep lying near the track, on to which the sheep had evidently
.strayed and been killed by a train.

Because resources were limited, it was only possible to record
bryophytes systematically from.within quadrats. This meant that
railway masonry-was not-adequately explored. However, some rock
cuttingsfwerenquadratted, and more obvious species on walls and
bridges were noted. Bryophytes were almost invariably more
luxurious and frequent on north, than on south,facing cutting walls,.
Barbula spp., Homalothecium sericeum and Campylium chrysophyllwn
were amongst those species found often in chalk cuttings, whilst
Trichostomun erispulum, Seligera calcarca and Tortella tortuosa
occurred more‘frequently on limestone. Fucladiwn.vertieillatum.

'~ was noted under. the arches of more than one bridge, growing on

damp lime-containing mortar,

A -greater variety of species were observed on siliceous cuttings,
with Grimmia, Tortula and Isothecium spp. being especially common,
except on sandstonc where Dicranella heteromallc became ubiquitous.
On flushed or dripping walls, larger foliose hepatics, including
Diplophyllwn albicans and Gymmocolea inflata, were often found,
whilst the more local Odontoschisma denudatum was recorded from
Baron Wood (Bl78),\on wet sandstone,

Asplenoid -ferns, including Asplenium trichomanes, A. ruta-muraria
and Ceterach officinarum, were occasional on rock and masonry. All
masonry ferns were less frequent than the literature (especially
Walters 1969, -Dony 1974) might suggest, possibly because of the
complete decline of steam locomotion, which must have produced
considerable condensation on tunnel mouths, bridges and platforms,
favouring the gametophyte, and hence establishment of such species.
Asplentum viride was found at one.site (R203, Woo Dale).

2.3.4 Cess perennials and woody species

Perennials and woody species occur infrequently on systematically
managed areas ol the cess (sce, however, Equisetum arvence above)
although plants rooted on the verge may spread runners on to the
track margin, wherc there is less competition. Poientilla reptans,
fragaria vcsca and bramble (Rubus fruticosus spp) were particularly
-often.observed, and the habit is shared by Hierceiwn pilosella and

Ajuga reptans, which may also successfully produce: overwintering
rosettes.
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These plants are among the early colonisers of spent ballast tips,
wherc, however, false ocat grass (Arrhenatherwr elatius) is very
effcctive. False oat grass is the most common plant of BR land,
It is known as a coloniser of limestone scree (Pfitzenmeyer 1962)

and of onshore shingle banks (R Fuller, ITE, personal communication).

It often forms more or less pure stands on ballast discarded one or
two ycars previously. Adjacent to woodland, or an established
source, bramble becomes very competitive, whilst, if the ballast
‘includes a high proportion of cinder or fine grained material,
Chamerion angustifoliwn (rosebay) and Senecio jacobaea (ragwort)
colohise successfully. In upland areas of Scottish Region, where
false oat and bramble are not found, colonisation is usually by
ragwort. Some crucifers establish on this matrix: in London
Midland Region, Lepidiwm heterophyllym was found frequently, whilst
Stnapis, Diplotaxis, Draba and Sisymbrium spp. are common,

As with secaside annuals, habitat similarities encourage some sand
dune and shingle percnnials to move inland. Carex arenaria has a
new Vicé-County record for Herefordshire, where it was found
..growing on.a cindery track margin. Both C. arenaria and Saxifraga
granulata were found -growing on a cindery track margin on the down
side (away from the coast) only of a line in west Scotland, some
16 km (10 miles) inland from a known coastal site. The spread of
propagules had presumably becn assisted by rail traffic. 0n less
thoroughly managed track beds, a more varied flora has survived. A
particularly pood cxample is found on the Isle of Wight, where
spray trains are not used. Much of the line has been closed, but
the remaining 11 miles between Ryde and Shanklin are maintained
manually. The ballast is of small shingle. Chaenorhinwn minus is
frequent on -the track and Senecio squalidus, having crossed the
Solent, has-become well established. {The verge flora is also of
interest and includes Fulmonaria longifolia and Orobanche hederae).
Spray trains are also absent from the west Wales coast line, being
unable, for safety reasons, to cross the causeway at Barmouth. The
track flora.is not outstanding, although some interesting coastal
species occur, including Catapodiwn marinum and Vicia sylvatica.

Elsewhere, less used branch lines tend to be of interest. In
.Southern and Western Regions, Primula vulgaris, Viola rivintiana and
Lathyrus spp. are often found on the cess, whilst Eptlobium
lanceolatwn, Barbarea verna and Linaria repens occasionally occur.
At one site on limestone in north Wales (B180, Graig Fawr), plants

- growing on the ballast included Silene nutans, Helianthermun canwn,
Minuartia verna and Geraniwn sanguinewn. Although still officially
listed as active, this quarry line is seldom used - except as a
public footpath!

A small group of perennials with Crassulacean acid metabolism are
characteristic of the water-stressed track margin. These include
Sedum reflexum, S. acre and S. telephtum. S. rosewnm is also common
in Scottish Region,

Although many species may germinate on water-stressed ballast and



cinder, and up to 22 species have been recorded within one 2 m
'square quadrat R261, Rigmoor) in early summer, the majority of
plants are extremely stunted, and it is clear that the survival

rate is low. ‘Where drainage is impeded, however, and water-retaining
organic matter accumulates, successional stages from a ruderal tall
herb community towards birch and sallow scrub are observed

{(eg R185, Derby Airport; R282/B200, Bogside). This is particularly
characteristic of little used areas of railway yards. Many of the
.more common species are those most often described in Floras

(Table 2.2).

2:3.5 The verge flora

“The composition of the verge flora is outlined in Figure 2.1. It is
dominated by native perennial species, and includes comparatively
few ruderal, annual or alien_.taxa. The majority of cryptogams are
pleurccarpous or epiphytic. Much of the BR verge supports a closed

- vegetation (sensu-Grime  1979) of false oat/fescue grasslands, with
finer-leaved or species-rich facies.occurring on mineral cutting
soils, and coarser forms with broad-leaved grasses, and dock, nettle,
thistle, rosebay and invasive bramble on embankment slopes. The
‘vegetation.at the top of such slopes and on many flat areas adj-
acent to the track bed is open and disturbed by the tipping of spent
ballast (sce-above). Scrub invasion is widespread (proportions of

"~defined vegetation-types are given in Section 3 of this report) and

in some areas, particularly towards the west coast and in steep
cuttings (where management has not proved practicable), secondary
woodland. has become established. K Mellanby (personal communication)
has suggested that the only area in Britain where secondary woodland
is still expanding is along railway verges (used and disused; see,
however, Section 4), On flats and embankment slopes, sallow, hawthorn
and blackthorn scrub are conmon, with ash (Frarinus excelsior)
occurring remarkably often on colonised (old) ballast tips.,

The flora shows considerable regional variation, with, for example, =
larger woodland component in the west, and more aguatics on the
footings and ditches of embankments crossing arable land in the east.

Species~rich chalk grassland and calcicolous scrub with dogwood
(Cornus sanguinea) and viburnum (V. lantana and V. opulus) are
common in Southern Region, whilst in Scottish Region Molinia
grassland and pinewocods occur, with the ground flora including

Vaceiniwn spp. or. dryopterid: ferns. Railway verges provide a
refuge for, and in some senses are a microcosm of , the British
flora. _Almost two-thirds of the native vascular species occur,
with only plants such as the pasque flower (4nemonz pulsatilla)
indicative of long established vegetation (Mellanby 1981) and rare or
local lowland species {(although a number of such were found,
Tables 2.3.and 2.4) and aguatic and montane plants being poorly
represented. Further study of the bryophyte flora would almost
certainly. show it to be more diverse.
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FIGURE 2.2 The distribution of alien (including adventive,
introduced and naturalized) and native phanerogams
recorded during survey witgin different habitats
on 3% land. Zach 17.31 nn® within the circle
represents one species. 1% of species occunies
1.77 ca*. Total species = 1H21.

T o, M IR
'_.'-.:‘:’ e ’. o ..’.‘ oy

N - > O
SR

NATI

) ’ ’ % .% S '

‘CESS

SLOPES %

VERGES |  DITCHES §§

|NDIFFERENT é@

. . *



17

Because. the variety is so great and the bulk of objective
information collected relates to the verges, verge specics are not
individually described, but are discussed in Section 3, in

_conjunction with the vegetation types of which they are indicative

or characteristic. Localities and habitats of interesting or
outstanding species have been detailed in the site files prepared
as appendices to previous interim reports (1979; 1980; 1981).

These sites are indexed in 5 BR regional appendices to this report.

.2,3.6 Alien species

The proportion of alien phanerogams:, 29% (Figure-2.2 from data in
Table 2.4), on railway ladd is high. Of those recorded during the

.survey 32% occurred preferentially on the cess, 8% were found most

often on railway slopes, whilst 60% showed an indifferent
distribution, or were recorded too infrequently to classify

-aceurately. Only 15% of native plants were found more often on the.

cess than elsewhere.

The introduction of plants along railway lines has been well

.studied (p 4 ; Muehlenbach 1979). Particular attention has been

paid to the origins. of plants and to the goods or packaging

materials with which propagules were transported., Species were, for
example, classified into citrus,- wheat or wool aliens (Thellung 1919),
with provenances, respectively, from around the Mediterranean, North
America or the-Antipodes (Meyer 1931; Kreh 1960). In Britain, Dony
(1955) described a flush of shoddy aliens on railway lines in
Bedfordshire shortly after the Second World War, when little labour
had been available for track management. Many of these were
ephemeral (Dony 1974). With the decline of the Luton wool industry
and the introduction of chemical herbicides, most aliens have been
lost and are now primarily of historical interest. Comparatively

few ephemeral or adventive plants were recorded during the survey.
Crop species were occasionally noticed, although agricultural seed is
seldom now transported by rail. The majority of aliens are species
which are physiologically adapted to the hot and desiccating cess,
and which have taken advantage of the comparative lack of competition
in this open environment.

Many such aliens are garden cscapes {('ferroviatic ergasiophygophytes"!);
some have been shaken loose {rom goods or‘packaging during transport;
others casually discarded from carriage windows. or dropped by birds
perching on associated telegraph wires. Turbulence from rail traffic
(first -described by Matthies 1926, and recently studied by

Arnold 1981) has helped dispersal of some intreductions (eg Senecto
squalidus, Kent 1957; 1960; 1964), whilst others may have become
temporarily attached to rolling stock. Buddlejo davidii is wind-
dispersed and rapidly colonises unmanaged yards in southern England,
whilst the disjunct records for Cotoneaster simondsii in Scottish
Region are almost certainly due to the spread of berries by birds.
There is some evidence that Epilobium adenocculon has been extending
its range on. BR land, whilst new Vice County records are claimed. for
Barbarzc intermedra (VC 84) and Bunids ortentclis. (VC 75),

indicating that these aliens are-also spreading. E, ortentalis is
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usually restricted to south eastern England (Perring & Walters 1962) ,
‘although the Rev G Graham (personal communication) has information
~about a railway site in County Durham, suggesting that the plant may
have spread along the east coast main line to its new sites in
Scottish Region. However, Graham records that the ballast on which
B. orientalis is growing came from Hartlepool where "many species
were listed as ballast aliens in 1866 by John Hogg™

It is likely that aliens will continue to establish and spread in
these stressed habitats, assuming disturbance is not too great. A
first UK record has been established for Hieraciur ’ugophorum

(Sell & VWest 1980), found by a member (J O Mountford) of' the survey .
team on a cindery track margin .

2.4 “Vice County flora and survey records

The ‘floristic tables are annotated with source information for all
species tahen from the literature. Where there are wmore than 2 sources,
the -total number of references is given. This number is, to some extent,
an index of the- “railwayness" of the plants. Chaenorhinum minus, for
‘example, has been considered a typical railway species (Salisbury 1961)
and is mentioned in the literature more than 40 times, although it is.
less frequently found at present, Almquist (1957) defined “railway
species" as those plants which "occur remarkably often in the railway
flora, or show a preference for, or are locally exclusive to, such a
flora" {translated in Niemi 1969) To examine this idea further, an
index of the frequency with which species were found during the survey
was prepared and a comparison made between the frequency of our
observations and..the literature records. In making such a comparison

the null hypothesis was that species would occur equally frequently in
both datum sets.

A total of ‘901 species was common to survey and literature. All species
recorded by us.are annotated with one of the following synbols (Tables 2.3,
2.4, columns 4,2 respectively):

R.= Rare, found in <19 of random sites or during the subjective
) (Biological. Interest, Section 4) survey only

0 = Occasional, found in 1-2% of random sites
C = Common, found in >2-5% of random sites
VC = Very common, found in >5-20% of random sites

U = Found- in >20% of random sites
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The Table groups, by frequency class,
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Railway species common to survey and literature

the 896 species common to survey and

literature: the large aggregates of Brywn bicolor, Hieraciwn, Rosa canina,
Rubus fruticosus and Tararacis officinale which were not identified to

species level are omitted,

frequently on BR land may be found.

SURVEY

SITES

>20%

5~20%

<5%

> 20

Chamerion angusttfolium

Arabidopsis thaliana.
Leucanthemmm vulgare
Linaria vulgaris
Senecto viscosus

Cardaria draba
Chaenorhinum minus
Convolvulus arvensis

. Diplotaxis muralis

Echium vulgare
Fragaria x arnanassa
Lathyrus latifoliuc
Linaria repens
Medicago sativa
Reseda lutea

Reséda lutevla
Senecio squalidus
Valerianella locusta
Vulpta bromoides
Vulpia myuros

.LITERATURE RECORDS
11-20

Equisetum arvense
Festuca rubra
Heracleum sphondyliwn
Lathyrus sylvestris

-

Cardamine hirsuta
Centaurea nigra
Daucus carota
Erophila verna
Fragaria vesca
Hypericum perforatum
Lotus corniculatus
Potentilla reptans
Tussilago farfara
Vicia cracea

103 Species including:

81 Forbs

- 6 Ferns.

3 Grasses
1 Woody species
No Bryophytes

The data are reduced from Tables 1.3 and 1.4,
where infermation about the status of all other species observed less

& 10

Arraenatherun elatius

Brachythectwn rutabulum

Bryum argenteum.
Ceratodon purpuraus
Cirsium arvense
Cratcegus monogyna
Dactylis glomerata
Funaria hygromeirica
Galium aparine
Hedera helix

Holeus lanatus
Lophocolea bidentata
Plantago lanceolata
Poa pratensis

Rumex acetosa

Uriica dioica

31 Species including:

(-]
[+

Forbs

GCrasses

Woody species
Bryophytes

(cess acrocarps)
Ferns .
.{ground-growing)

LA B I o)

[ ]

712 Species

The bulk of less
common railway plants
recorded by the
literature and- us.
Mainly grassland
species and
individuals of well-
drained soil and
cinder.



20

The hypothesised cquivalents bhetween literature and survey records were:

Literature 7 i Survey
1-2 = R
3-5 = 0
6-10 = C

11-20 = vC
>20 = U

The degree of correspondence in frequency class between coincident literature
and survey records is low (x2 = 118.75, p<0.1). The cases when the survey
and County Floras correspond are fewer (316, 35%) than those where the.
survey (287, 32%) or the Floras (293, 33%) recorded relatively more, ie

65% of frequencies did not correspond.

This lack of correspondence could suggest that the selected frequency
categorics are not equivalent. HNowever, lack of correspondence would give
a bias in one direction only, not the observed, extensive spread in both
directions'

In Table 2.2, species. in the 2 most frcquent classes from each source are

compared. «Residual data, B77 species, are broadly categorised rather than
nhamed.

There are 19 species common to the 2 highest frequency classes. They are
generally plants of freely-draining grassland, although there is a bias
towards ruderals in the literature group. Chamerton angustifoliwn is
clearly the "railway species" (sensu Almquist)par excellence.

The discrepancies within and between the classes are due, in part, to the
differing scopes of investigations. Restricted access (BR land is private
property and trespassing is dangerous and carries the risk of a substantial
fine) has limited much previous botanical work to station and shunting yards,
whilst the present remit (with co-operation from BR) has been to survey rural
railway verges. ’

However, several of the plants, which were recorded during survey less
frequently than expected, arc declining because of changing railway management
practices. Chaenorhinwn mnus (p. 10 ) and Convolvulus arvensis are good
examples. C. arvensis is abundant on the Isle of Wight railway where spray
trains are not in use. With the passing of steam, many saxicolous ferns have
' become less widespread on railway masonry. Other plants, eg Senecio squalidus
and Diplotaxts mwralis, have had their dispersal along railway lines well
documented (Kent 1957, 1960, 1964; Powell 1931), and may consequently have
becn rather more zcalously included, or overrated, in County Floras, whilst

a further group, including Reseda spp. and Vulpia spp., are more
characteristlic of cinder flats and railway yards than of the rural verges

on which the survey was focused.

Examination of the full list (Tables 2.3, 2.4; Figure 2.3) of plants occurring

nore frequently in the literature shows that there is a general bias towards
introduced and naturalised specics and towards some taxonomically difficult
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FIGURE 2.3 The proportions of phanerogams and cryptogans found
on BR land during the survey and reported in the
literature. The species data are given in Table 2.3
and 2.4. Each 9.03 mn? within the circle reBresents
one species. % of species occupies 1.77 cn”™. '
Total species = 1955.
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groups which have becen the particular interest of one or more authors.

There is also a tendency for larger, or morec showy plants, eg Varbascw" spp.
and Meitlotus spp, which may be seen from railway carriage windows, to be
more thoroughly documented. Railway coverage tends to be more extensive in
Floras of southern and castern Britain, and there is some emphasis on plants
with such a preferred distribution within this area, eg Kickxia spp. and
Lactuca. This may, however, also be due to the comparative contimentality
of the railway environment.

In the survey, on the other hand, morc emphasis is placed on grassland and
woodland species, and systematic recording produced many more records for
inconspicuous and common plants. In particular, no bryophytes have nore
than 4 litevature records and several grassland species very commonly found
during survey, eg Furynchiwn praelongum, Rhyncostegiw: confertum,
Rhytidiadelphus squarrosus. and Plagiommiwn wndulatum, arc not mentioned at
all, ‘

41% of all non-rare grasses were recorded more Trequently during-survey
(Arrhenatherum elaiius occurred at >70% of random sites), whilst much
higher abundance is assigned to species of Carex (19 out of 23 non-rare),
Juncus (9 out of 11), Luzula (all 4 non-rare) and Rumex (5 out of 9).

Plants whosc range seems to be acfively expanding are also more highly rated
. in the survey, eg Epilobiwn brumnescens, E adenccaulon, Cotoneaster
simonsti.and Rhododendron ponticum,

The species list for the survey shows that BR land includes more, and varied,

grassland, woodland and moorland than an inspection of County Floras, biased
toward station yards and the railway cess, would suggest.
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TABLE 2.3 Higher plants on British Rail }and

The- Table combines information from a literature
search for species recorded growing in railway
habltats with a complete list of plants found
during the BR survey. The sources (or number of
sources, where there are more than 2) are given
for each species from the literature, whilst
survey plants are annotated with habitat and
frequency information. Status and life cycles are
noted (see text - for discussion). The plants are
listed-alphabetically, although, following our
recording procedures, grasses and woody plants are
separated from forbs. Keys to abbreviations and

to the literature searched will be found following
Table 2.4,
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TABLE 2.4 Cryptogams on BR land

The Table combines information from a literature
search with a complete list of bryophytes and
pteridophytes found growing during the survey.
Lichens and algae were not systematically
recorded and are not included. Keys to
abbreviations and to the literature searched
will be found following this Table.
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KEY TO ABBREVIATIONS
- STATUS
NAT : NATURALISED (following Clapham et al. 1962)
INT : INTRODUCED .
LIFE CYCLE
A : ANNUAL
B : BIENNIAL
P : PERENNIAL
FREQUENCY. RECORDED DURING SURVEY
R <1%
0 o 1-2%
C : »2-5%
vC . >5-20% .
u : >20%
BRITISH RAIL REGIONS
MR : LONDON MIDLAND REGION
SCR : SCOTTISH REGION
SR : : SOUTHERN REGION
ER ) : EASTERN REGION

WR : WESTERN REGION

HABITAT PREFERENCES OBSERVED DURING SURVEY

v VERGES GENERALLY

C D CINDER

B : BALLAST

YDS : RAILWAY YARDS

cUT : CUTTINGS

EMB e EMBANKMENTS

“DIT : DITCHES

Mo : MASONRY

R : .+ .ROCK

E . EPIPHYTIC (CRYPTOGAMS ONLY)

RECORDS

N : FIRST RECORD FOR NUWMBERED VICE COUNTY
N (x) p SECOND OR SUBSEQUENT VICE COUNTY RECORD
0 . s ONE OR MORE 10 km2 RECORDS
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VEGETATION

3.1 Sampling

Objective vepetation sampling was based on a stratification of all rural BR .
land (Sarfent 1983). The approach has been discussed in some detail in
previous interin reports (Sargent & Mountford 1979, 1980) and is described
only briefly here.

The rural railway network was divided into BS3 measured 10 mile units.
Selected geographic mapped attributes were scored, for each of these units,
where they abutted on to, or were crossed by, the railway line. The
information was classified using Indicator Species Analysis (Hill et al.
1975), a polythetic .divisive method based on correspondence analysis. After
inspection and some modification, the classification yielded 26 track
clasges (ie groups of 10 mile units). The distribution of classes within
each-Region is shown.on the maps following page 68. Constant attributes,
which are present in more than 80% of members of each track class, are given
in Table 3.1. The Table is ordered using an index derived from the

relative representativeness of each attribute within each track class, and
is designed to show relationship between classes, There is an evident
gradient between lowland south eastern and upland north western classes.

The .number of units in each track class is given in Table 3.2, together with
the verge arca {(excluding track, yards, ete). Verge width was measured at
‘each site visited, enabling the area of cach track class to be calculated.
The total arca of rural BR verge is 30 678 * 4524 ha.
A total of 480 sites was distributed proportionately according to the
number of members within each track class. iembers to be sampled were
randomly selected, and measured 100 m sampling sites (Figure 3.1) located
at randomly chosen BR mile posts within the selected members. For practical
purposes, sites were restrictcd to areas of convenient access. Four
transects were measured at each site at right angles to the track, the
direction which, within a short stretch of track, usually includes most
variation. A number of 4 m? {nested 4 and 25 m? in woodliand) quadrats,
strictly proportional to the width of the verge, were distributed along each
' transect. Species, cover and height were recorded, and pH, slope, aspect
and certain other environmental measurements taken. Species lists for entire
sites were made and qualitative descriptions written. Some sites were
adjudged to be of particular biological and conservation interest, and for
these site files have been opened (Section 4). '

3.2 Classification and ordination

From within the random stratified survey, data from 3302 stands (4 m2
quadrats) for 667 vascular plant species were collected. Bryophytes were
not recorded during the first 2 years of the survey and are therefore not
included. in the..analysis. Plant cover was estimated visually in the field .
to the nearest 5%, with discrete categories being given to scores of <1%
and <2%, For analysis, the information was reduced to 5 possible cover
abundance states for ecach species. ' '
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TRACK CLASSIFICATION

South Eastern
---------------- Weald
———————— Southern Chalk Uplands
et ————— Chilterns
R —— South Western
---------------- Central Southern
________ South Coastal

South Midlands
................ Midlands and East Anglia
————————— Eastern Lowlands
_________ P re— Fens

Pennine Coal Measures

Northern Sandstones
West Coastal

Lancashire Plain
................ Pennines

Western Coal Measures
________ Midland Hills

North Coast Carboniferous
................ Scottish Lowlands

________ North West Coastal

_— Highland Coastal
................ West Highlands
________ Central Highlands
_— Welsh Uplands
---------------- Igneous Coastal

SAMPLING SITES
v Random

o Biological Interest
Cutting / Embankment

Random - revisited during 1981

SITES OF PARTICULAR BIOLOGICAL INTEREST

A4 Random

o Biological Interest

a Cutting / Embankment

v Random - revisited during 1981

Cartography by the Experimental Cartography Unit
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TADLE 3.1 * The constant (occurring in more than 80% of members) attributes of -
the railway track classification. The clzssification depends on .

the distribution of 83 geographic attributes within the 899,
16-1 km (10 mile) units of rural railway verge in Britain
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3.2 Area of rural railway verges by track class

Track Class

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

South Eastern

Southern Chalk Uplands
Chilterns

South Western

Central Southern

South Coastal

South Midlands
Midlands .and East Anglia
Eastern Lowlands

Fens

Pennine Coal Meﬁsures
Northern Sandstones
West Coastal

Lancashire Plain

Pennines

Western Coal Measures
Midland Hills

North Coast Carboniferous
Scottish Lowlands

North -West Coastal

Highland Coastal

‘'West Highlands

Central Highlands
Welsh Uplands
Igncous Coastal
Weald

Total.

70

‘Area
1 386
1 536
1 429
. 960
1 292

104
3 710
1 756
1 774
1 205
1 890

899

1 012

2 217
840
916
759

1 729
276
879
594

1 140
507
407
902

30 678

(ha)

I+

I+

167

I+

110

I+

141

I+

339

I+

3

I+

603

1+

143

I+

367

I+

307

I+

225

+

140

1+

120

I+

235

I+

126

I+

489

4+

78

I+

141

I+

31

I+

102

I+

103

+

82

I+

91

136

No,

Units
11
40
32
40
28

6
70
70
28
‘33
5
42
29
15

.51
36
29
28
56
16
26
24
38
18
16

30

893
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TIGURE 3.1 Generalised site diagram. The random sites are 100 m long
and tied to BR mile posts. The arrows indicate the
‘direction in which recorders walked, facing, for safety
reasons, oncoming rail traffic.
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7“tor.processingfwith'evailable software. and computing facilities.

L4

'_pseudospecies", Arrhenatherum ebatzus, at level 2, for example, being
- .considered a distinct species from. 4. elatius at level 4. This gave a raw

“indicators allowed for in ‘the programme (15) gave the least amount of

+ . - _ f T 4 R ST L TS I U R B
. . . T . N . - L R S 3

L A%

©.1-5%
>5-20%
>20- 50%

>50%

|

[}
J s e

- ll

The scale ‘18 weighted toward the lower end where variability is likely to
‘be-most. relevant _17- e oo, R R

-{\ -
During classiiicaxion and evsluation these cover states were treated as

data _array-of "3502 x ‘667 x 5, or 11 679 170 components, a number too large

.Aastep-wlse classi!ication‘wae therefore devised in which it was intended

first to classify a stratified -(by track class) random subset of data, then

to ascribe the remaining. data to the classification by virtue: of a derived:
_key, and subsequently to re-sort resulting major vegetation groups.

A subset ofﬁ937~samples and.442 specles was taken and classitied with
TWINSPAN (H111.1979a), a polythetic. divisive method which groups both
stands-and. species. The programme defines and divides'with respect to a
‘number-of indicators-. .These indicators effectively form a key (Figure 3.2)
-which _may be..used to ascribe further information to. the classification.
With the data subset used, it was—found that the maximum number of

-misclassification -(ie samples recognised by the programme as occurring in
the wrong category).

The indicator species key shown in Figure 3.2 was tested by returning the
937 samples used to erect the classification through the key., Only 78% of .
samples went back to their original position, and the key was discarded.

A preferred method of-ascribing information was found with the Czekanowski.
similarity coefficient. 90% of samples returned to their original or next
closest position, and the remainder of the data set, 2565 samples, was
ascribed to the initial TWINSPAN classification using this coefficlent

A dendrogramshowing between group similarities with the Czekanowski
coefficient is given in Figure 3.3, group average linkage is shown ip the
‘left-hand-margin. Atza_linkage of 0.25, 4 major vegetation groups are
distinguished: s C CE - L T

1. Henth;and;base—poor assoctations

2. . Grasslands N S A

e - . < vy o

R P
‘3. Talr herb.and bramble

-~4:.\Scrub and: secondary woodland
. , Trae . —“, o .o T .

At a 11nkage of 0. 3 the grasslands separate into fine leaved noda (2A)and
the railway Arrhenatherum elatius (2B). The data set of each of thesc 5
major vegetation groups- was reclassifted with TWINSPAN, and the results. of’
these classifications used to produce the phytosociologxcal tables given
below. Discrete vegetation.groups, linking at less than O. 15, are treated
independently under the heading 'miscellaneous’.

. . N
. ) - ! et . . B ’ - P
: ¢ . . P T N
- . . R . . ' - T .
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FIGURE 3.2

Classification of 937 samples and 442 species.
depends on the indicators
division by the programme.
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Key to initial TWINSPAN
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959 confidence cllipses enclosing the datum points of the

-4

" major vegetation groups on BR land as ordinated with

DECORANA, The first axis (x) of ordination shows a. trend of
decreasing disturbance away from the origin, whilst the
second (y) gives a gradient of diminishing pH and nutrient

1

2
3
4

.availability. The vegetation groups are:

Heaths

Grasslands

Tall herb and bramble

Scrub and secondary woodland. Data from subset of

7937,samp1es

‘0.00°

100.00 200.00 300.00 400.00
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Ordination of the subset (937 samples) data with DECORANA (Hill 1979b)
pave an extremely complicated plot, which is not reproduced here. A
simplified version, showing the 4 major groups linking at 0.25, is given
in Figure 3.4. 95% confidence ellipses enclose each set of datum points.
Disturbance diminished away from the origin parallel with the first (x)
axis of ordination. The second (y) axis shows a gradient of falling pH
and nutrient availability. Other trends arc cobscured by the diversity of
the datum set. '

3.3 BR vegetation noda

Vegetation noda occurring on rural BR verges are defined with the help of 6
synoptic tables, Each table covers one of the major groups described above.
The prasslands are subdivided into fine-leaved and false-oats, and the
miscellaneous noda (having an average similarity coefficicnt of less than
0.15, -Figure 3:3) -are grouped in one Table.

The format of the Tables follows, essentially, that to be used by the
National Vegetation Classification (NVC, Rodwell in preparation) and is
designed to make comparison practical. Certain differences will, however,
be found.

The constancy clusses are equivalent:

V = present-in 80% of samples

IV = >60%
I1II =>40%
11 = >209%

1 = <20%

However, category I (g520% has not been used at all in the construction of
the Tables, because a large number of vascular plants were recorded, many
occurring only casually in the more disturbed railway vegetation types.
Inclusion of such information would produce extremely long and complicated
Tables, or would mask trends defined where the particular species occurs

in greater abundancy in a related nodwr. Use of this category has been

made by .the NVC, and this may be because of the comparative smallness of

the datumscts used to define some noda. Within the Zzntawrea nigra sub-
community (cf Page .1980) of the Arrhenatheretum elctizris for example -10
samples are used by the NVC, whilst the BRS includes 859 stands. Similarly,
735 stands here define the Urtica dioica subcommunity, whilst 118 are
~grouped in that nodwn by the NVC. Clearly the BRS is more specialised than
the NVC, but the greater weipht of information in some areas should be taken
into account-when strict comparisons are made.

A simplified cover/abundance ratio of 5 :states was used here. Use of the
Domin Scale, preferred by the NVC, would have given a raw data array of

>23 x 106 conponents (see above), and the increased problems of data

handling were considered to outweigh the finer definition given by the latter
scale. I

. I
For comparison, the following categories are broadly equivalent:

BRS i NVC (DOMIN)
1 : 1-2
2 3
3. : 4-5
4 6-7
5 8-10
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T, - TABLE 3.3 The distribution of vegetation noda W1th1n track classes on BR land
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Vegetation: 1. Molinia-Myrica nodum; 2. Callune twm vulearis 1; 3. Callunzium

vuloaris 2; 4. Dryopteris. filiz-mas nodum: 6. Pteridie: 2vii, 6. Tolcis milic ?39;.'}/”.;
7. Agrosiis-festuca nodum; 8. Poteniilla erecta variant; 9 Achiliea rmills “oliwm
variant; 10. Chalk grassland; 11. Srachypodium pinnatim grassland: 12. Fex
angustifolic variant; 13. Anthozanthws odoratum variant; 14, /wza eracec variant;
15. Alopecurus pmterzszs variant; 16. Equisetwm arvense variant; 17. Chare:-ov
angusti foliwn variant; 18. Holcus‘ mollis variant; 19. Carex mpa:ma nodum; 20,
Hferaclern-Arnthriscus nodm 21. Charmerion cmauutz foliwm nodum; 22. Urtica-Cubus
nodwn; 23. Ulrus glabra nodw-r 24, dyrwn r“ac,tlatwn noduri;, 25. })I"u’./l;/.'u spincsx nodur:
26. Clematis—Viburnum nodwn; 27. Querceto-Fagetea; 28. Ombrogenous mire; 20.
Rhodolendron ponticum stnnds' 30. Reed beds; 31. Senecio viscosus nodum; 32.
ratriearic mariiima nodum. : :

Track classes: 1. South Eastern; Southern Chalk Uplands; 3. Chilterns: 4. South-
Western; 5. Central Southern,.6“.South.Coastal, -.‘Southnﬂxdlands; 8.. Midlands.and..
East Anglia; 9. Eastern Lowlands; 10. Fens; 11. Pennine Coal Measures; 12. Northern
Sandstones; 13, West Coastal; 14, Lancashire Plain; 15. Pennines; 16. Western Coal
Heasures; 17. Midland Hills; 18, North Coast. Carboniferous; 19. Scottish Lowlands.,
20. Hurth West Coastal; 21, Highland Coastal; 22.. West lighlands: 23 Cent:al
Highlands. 24, Velsh.Uplands; 25, Igneous Coastal; 26%.. Weald..
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The distribution of BRS vegetation types is given by track class. In

Table 3.3, the number of samples of each defined nmodum in each track class

is given. The distribution of track classes iz shown on the maps following
page- 68, ' .

The vegetation types are described below, and habitat information is given

about each nodwn, .

3.3.1 Heath and fern associations!

Heath and fern associations cover approximately 1870 ha of BR verge,
and, with the exception of the Pieridietwn (nodwr 5), which is widely
distributed, are restricted to base-poor soils along lines in northern
.and western Britain,

"The synoptic Table (3.4) given is based on 212 samples and 226 vascular
species; 5 noda are distinguished. The first 3 are heath and mire
‘communjties restricted to Scottish Region, and broadly comparable to
noda defined by McVean and Ratcliffe (1962). Constant species for this
‘group are Calluna vulgaris, Erica cinerea, Potentilla erecta and
Dﬂschanpoia flexuosa. Nodum 4 is essentially a woodland type.
Dryopterts filix-mas and Teucrium scorodonia are constant, and, together
with other forbs, ‘occur with or without a canopy of ash, birch, sallow,
larch or sessile oak. This vegetation is found in Scottish and upland
areas of London Midland and Eastern Regions. The Poeridietum (nodwn 5)
is distributed throughout BR on freely-draining acid soils.

a. 1. Molinio-Clallinetwn*, Molinia-Myrica nodum
160 ha, West Highlands

This is very close to the Molinia myrica nodwn defined by McVean and
Ratcliffe (1962), although £rica cinerea and Oreoptzris lirbosperma
are constant members (11) of the railway type and Descaahbuta flexuosa
was found more frequently.

The swards are dominated by Molinia caerulea which océcurs in the highest

constancy. and cover/abundance states. Potentilla erzcta and Myrica gale .
are consistently assoclated, whilst Erica tetrulix and/or Callunc vulgaris

are sometimes co-dominant. Carpdlopuu pyriformis, Eypnum cupresstiforme
var. ericetorwn and Dicranun Scopartwn were recorded frequently within
.this nodwn. The number of vascular species in cach sample (4 m ) varies

between 4 and.l5 (x? whilst from between 0 and 9 (x3) bryophytes were
recorded.

This vegetation has a very limited distribution on BR land occurring
mainly between Lochs Shiel and Allort on the West Highland (Inverness to
Mallaig) line. It occurs on flat or moderately sloping verges, on peat

or peaty soil, with a pH range of 3.8-5.7 (x4.4). Very little management,

tipping or disturbance was recorded.

An ombrogenousmire related to this community, but with an average
similarity of less than 0.15 (Flgure 3.3), is described with the
miscellancous nods.
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Heath and fern associations

212 samples, 226 species

Desciorpsia flezuosa
grostis caning
Blachnun spicert
Bstula pubescans
bztula perdula
Arnthoman thum cdoratin
Ptericiun cquilsimum
Rubus fruticosus

Calluna vulgaris
FPotentilia arccle
Erice cinereoo

Myrica gale
Erica tetreli=
Suceisa pratensis

Orzcpteris linbosoermc

Molinia cazrulza
Scliz aurita

Sorbus aucuparia
Dryopteris dilcteta

Galium scxatils
Eypericun pulenros

Teueriu= scorodenia
Solidago virgaursa
Frezinus ox
Juercus gaircea

Frezaria vesea

Leris c2oiiua

Selixz coprea

S. cinerez sgp. elsiifcliic
Dactylis glomeraca

glgior

Dryopteris filixz-rcs
Eptlobiu~ montcna

Digitalis purpursc
Eolcus lzmztus
Bolous molliz
Crzmerion cnzusti
Gelium cperine

-'3' e g
]

No. Samples

11

Ix

I1X

(1-3)
(1-2)
(1-2)

(1-3}
(1-2)
(1-3)

(1-3)
(1-4)
(1-2)

{1-3}

{5)
(2-4)

18

I1
v
II

II1I
II
111

v
i
II

II
IX

I

(1-5)
{1-3)
(1-2)
(2-5)
(2-5)
(1-4)
(1-5)
1-3)

{1-3)

{1-3)
{1-5)

{1-5)
(1-5)

(1-5)
(1-2)

(1-3)
(1-2)

41

Iv

11
11

“w
v

I11

II
I1

I11
11
11

(1-3)

(1-5)
(1~5)

(1-3)
(1-3)
(1L-3)

44

I1
I1
II
III

II

Ir
It

13
11
IX
I
i £ §
11
11
11
11

(1-5)
(1-5)
(1-2)
(3-5)

(1-5)
(1)

(1-2)
(1-2)

(2-4)
(1-2)
(1-53
(1-3%
{1-3;
(2-3)
(1-5)
(1-53
Q-3

Y (1-5)

(1-2)

42

11 (1-5)
11 (1-3)
IV (2-5)
IV (1-3)

17 (1-5)

il (1=

{1-1)

I1 (1~%)
11 (1-2)

11 ¢1-2)
IT (1-5)
I3 (2-%)
11 (1-3)
Il (i-1)

67
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b. 2. Callunetwn vulgarts, nodum 1

360 ha, Scottish Region '

‘Two noda showing affinities with the Calliumetwm vulgaris described by

McVean ‘and Ratcliffe (1962) or the dry Calluna moor of Birse (1965) are
recognised from railway land in Scottish Region.

The first (Table 3.5, nodwm 2) is characterised by abundant Molinia

caerulea, possibly reflecting a history of verge burning (Muirburn

. Research Group 1978), and by birch, sallow and rowan, with bracken and

some bramble. These may be more recent colonists of the comparatively
ungrazed and now less intensively managed verges. From 5-19 (X10)
vascular species were recorded in each sample, and from 1-12 (x5)
bryophytes. Most frequent amongst these were H. cupressiforme var,
ericetorm, Dicranclla heteromalla and Mylocomiwm splendens. Breutelia
chrysocoma occurred: occasionally and: Pohlia drumondii was recorded from
ove site (R323, Glenfinnan). 5 '

"The.vegetation occurs on flats and cuttings with noderate to steep slopes

and more or less podsolised s0ils. The pH range is 3.8-6.1 (x4.6), and
very little management or tipping was recorded.

¢. 3. Callunetum vulgarts, nodum 2 I
390 ha, Scottish Region

The second nodum recognised within the Callunetwn is distinguished by
the virtual absence of M. ecawrulea, bracken, bramble and most non-

ericaceous woody species. (. vulgarts is more consistently dominant,
and D. flexuosa and Festuca ovina are frdquent associates. Vaceinium
vitis-idaea occurs occasionally (II), as do Anthoxznirwr odoratum and

Agrostis ecapillaris. The most common bryophytes are %ylocomiwn splendzns,

Pleuroztum schrebert, Polytrichwn commune, Pseudosclarsoodium purum

and /. cupressiforme var. ericetorum. Racomitriwm lannginoswn,

Barbi lophozia floerkei and Lophozia ventricosa were recorded from some
rather bettexr drained samples, whilst Sphagnun palusive, Riceardia
chamedryfolta and Odontoschisma sphagni occurred at the other end of the

.range. The numbcr of bryophytes recorded from each sanmple was from
4-7 (x6), whilst 3-12 (X7) vascular plants were found.
I

"The samples are mainly from steeply sloping, cuttings on base-poor soils

(pH 3.7-5.4, X4.6). No management, tipping or railway disturbance was
recorded. :

d. 4. Dryopterts filix-mas nodum '
320 ha, Scottish Region and Pennines

This. nodwn is based on a woodland groundlflora dominated by Dryopteris
Filix—mas and restricted to Scottish Regilon and carboniferous limestone
sites in the Pennines. Affinity is with !the Querczizc robori-petrazae
(Braun-Blanquet & Tuxen 1943) or, more closely, with Tansley's (19:9)
Juares bun p2trueac, or McVean and Ratcliffe's (1962) “"mixed deciduous
woodland”. Subdivision by canopy specieé, which include in addition

to &, patraea, Frarinug cxcelsotor, 3atula pubesecens, Larix decidua and



‘

8l

Szlix spp., produces recognisable forms, there being, for exanmple, a
strong correlation between birch and raspberry, and between ash and
Dryopteris dilatata. The latter vegetation is particularly
characteristic of the Glasgow-Oban line. The nodw: also exists without

a4 .tree canopy; however, with a datum set of only 42 samples, splitting
seemed unwise. ‘ o

Constant ground flora species include Bleclmuwn spieant, Acrostis canina,
deschampsia flexuosa, Teucrium seorodontia, Solidago virgaurea and
teridiwn aquilinum. Trientclis europaea and Goodyera repens occurred

. 1in one or two samples, whilst elsewhere Mycelis muralisand Gymoearpium

dryopteris were found. An average of 13, and range. between 9 and 14,
vascular speclies were recorded &t each stand, whilst between.3 and 13.
(X6) bryophytes occurred. Pantibularly,frequent,amongst'the-bryophytes
were Thutdium tamariscthwn, Dieranum scoparium, Dicranzlla heteromalla,
Polytrichwn formoswn, Eurynchiwnpraelongum and Lophocolea bidentata.
Less -common were Ctenidiwm molluscum on carboniferous. limestone and

Orthodontiwn lineare on peat.. Not surprisingly, the pH range recorded,
5.2-7.8 (%6.4), was, wide.

The vegetation occurs on moderatély to steeply sloping formations, with

.cuttings being rather better represented than embankments . Underlying

strata include calcareous, and siliceous rocks, and some tipping of spent
ballast was recorded. In high rainfall areas, Dryopteris Filix-mas. is a:

- very -common plant of railway tip, and observations suggest that it also

shows resistance to herbicides commonly sprayed along verges by BR
(Table 2.1). _This may account for its more consistent inclusion in the

' railway facies. described, than in comparable forms clswhere.

e. 5. Pteridietwn aquilinum

590 ha, all Regions

- Communities dominated by Pteridium Qquilinwn are widespread on BR land.

The nodwn described here is broadly comparable with the association
defined by Tansley (1949). P. aguilinwm and R. fruiicosus oceur
consistently, whilst Digitalis purpurea, Holcus mollis, 4. lanatus,
A. elatius and Chamerion angustifoltum are amongst frequent (11)

‘associates. Commonly occurring bryophytes include Fhyiicradelphus

squarrosus, Lophocolea bidentata, Brachytheeium ruiadbulws, Pseudosclero-
podiuwm purun, Thuidium tamariscirum and Hylocomium s»lendans. The
number of vascular plants in each sample is between 4 and 20 (x14)

-and of bryophytes 0 and 7. (%3)..

The Ptertdietwn occurs mainly on freely-draining embankments with

"moderate inclines and some ballast tipping. Few samples occurred in

the north-facing quadrant of the compass. Although little management
was recorded, the widespread distribution of this vegetation type may

.be due, in part, to earlier verge-burning regimes.,

3.3.2 Fine-leaved grasslands

The synoptic phytosociological table (3.5) of fine-leaved grasslands
found on BR verges is- based. on 388 samples and 354 vascular Species;
6 noda are recognised, varying in species composition between.grass

-heath and' chalk® and-limestone swards. These grasslands cover

approximately 3400 ha, and are distributed throughcut BR. They occur
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Fine-leaved grasslands

388 samples, 354 species
6 7

Fisturca rubra IV (1-5) IV (1-5)
Foz procensis II (1-5) 111 (1-5)
Arragnatanarun elatius ITY (1-5) III (1-5)
Lzezyiis glomsrata 11 (1-5) JIX (1-5)
Puius fruticosus cgg. II (1-5) II (1-5)
Pu=zz aseieosa Il (1-2)

Crzmerion angusiifolium II (1-5)

ntago lanceolata III (1-5)
mumex acztosalla 11 (1-5)

Fslous rollia ‘ vV (1-5)
Preeidiun aguilinwn II (1-5)

ASrostis eavillaris v (1-5) Y (1-5)

Anthoxenthum odoratun 111 (1-5)
Folcus lanaius ITI (1-5)
Hipechaeris radicata II (1-5)

Ccilung vulgaris
Festueca vivipara
Galivm esaratile
Hypericwa pulchrmon
Suzsisa pratenasis
Pozentille erecta
Festuca ovina
Folinia caerulea
Juncus effusus
Luzula rultiflora

RBarnunculuo repens
Viola riviniana
Senecio jacobaea

Irijoliwn repens
Cercotils fontanum
Luzula corpestire
Achillea millefolium

Douzus carota
fizraciws ptlesella
Fierzeium epp. vulgeto
Tzraxzacum of ficinalae
Frcgarie vesco

Centaurea rigra
La.zent wm wlgare
Letus cormiculatus
Lezkyrus pratensis
Herzelewunm sphordylium

Bellis perennis
fiypzrizua perforatum
Vieic sctiva ssp. nigra
Vicia Airca

Czizium mollugo

.or<s nierncioaidas
ropocdiun vulgare
rtodon kizpidua.

O €ruzifalias
elle 9a=iraza
mtun robzrticnwn
mula pubescens

2wl Sanauisorso
Anzznylils vulneraria
Srachypodivm culvaticum
Cienatis vitalba
Cr=genvn vulgare
Viburmwn lantanc
Folugale vulgare
Cratzequs mor:

Frazinus excelcior

Y
e 1)

W

et L

'u.’!\ga"'ﬁnl"lﬁ'
-

¢

Bruchupodium pinratum

Poc anguatifolia
Ero—us erectuy

Wn QI'ensy

Na. Saz=ples 66 120

III
11

III

II

31

(1-5)
(1-2)

(1-4)

(1-3)

(1-5)

(1-5)
(1-5)
(1-2)

(1-5)
(3-5)
(i-4}
(1-2)
(L-2)
(1-5)

[ (1-5)

(1-5)
(1-5)
(1-3)

(1-4)
(1-2)
(1-2)

IIl

11
Y11
III

111
11

v
I1I

I11
X

67

(1-5)

(1-35)
(1-5)
=31

(1-2)
(21-3)
(1-2)

(1-3)

1-2)
(1-2)
(1-5)

1.2)
(1-4
(1-35)
(1-2)

{3-4)

(1-53
(1-2)
(1-3)
(1-2)
(1-2)

10 11
vV (1-5)
I
Y (1-5) 1y
111 (1-4) 111
I11
IV (1-2)
11 (1)
Y (1-2) 11
1v (3-2)
iV (1-3)
11 (1)
11 Q)
Vo(1-4)
TI (1-3) £y
¥ (1-5) 11
v (1-3 11
‘ 13
11
v (1-2)
IV (1)
11 (1-3)
11 (1-2)
11 (1-2)
11 (1)
Y (1-2)
11 (1-2)
111 (1-2)
11 (1-2)
11 (1-2)
111 (1-2)
111 (1-2)
11 (1-2)
1I (1-5)
11 (2-3)
11 (1-2)
111 (1-3)
11 (1-3)
11 (1-3)
11 (1-2)
11 (2) 1v
11
11
111
111
11
11

21 ) 51

(1-3)
(1-5)
(1-4)
(1-5)

(1-2)

(1-4)
(1-4)
(1-3)
(1-3)
(1-2)

(3-5)

(1-3)
(1-5)
(1-4)
(1-5)
(1-4)
(-3
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at extremes of pH, in upland areas, and on unstable slones (eg chalk
cuttings), where the Arrhenatheretwn elatioris characteristic of BR
verges does not compete successfully, Fine-leaved grasslands are also
found where small mammal grazing is sufficient to inhibit coarser
grasses, and along browse margins, where livestock from adjacent pasture
feed through or over the boundary fence, hedge or wall. This grassland
is particularly interesting because, whilst being selectively grazed, it

is neither dunged nor trampled. It is not well documented in the-
‘1literature.

Results described in Section 4 of this report, where changes in

‘railway vegetation- are considered, suggest that, in the.absence of
systematic. burning, and’ under-a.small.mammal grazing regime,, Festuca.
rubra may compete successfully with 4. elatius. The rate of increase

in area of BR verge supporting a fine-leaved grassland was found to be
more rapid-than that where an Arrhenatheretwn grows (Figure 4.3); whilst
a majoi;ty.of;recently (usually accidentally) burnt swards: are dominated:
by-A. elatius (Table 4.1). Systematic verge burning was discontinued

in the early 1960s, '

The .abundance of Holecus mollis in some of the more acid grasslands
(Table 3.5) and. the comparative scarcity of Festucc.ov-ia. and absence
of (ynosurus eristatus. may reflect- the history: of burning (cf

Tansley :1949), whilst reduction in this method of management, coupled
with increased rabbit grazing in recent (post-myxonatosis epidemic)
years, has probably encouraged species diversity along verges.

Fine-leaved grasslands with VulpZa and Aira spp. are widespread on the
cinder cess. .They are not discussed in detail here because of the
restriction of systematic sampling to rural verges .

Descriptions of the 6 noda are given below. They are divided into bent-
fescue grasslands, in which a grazed type with 2 variants (7, 8, 9),

and a subcommunity with Holeus mollis on peaty and humic soils (G)

are recognised and distinguished from calcicolous 1052 of herb-rich

(10) and Brachypodium pimnatwn (11) grasslands. The geographic range

of each is shown in relation to the track classification (Table 3.3),
the-more specialised forms on peat and calcarcous substrata (6, 10, 11},

which are not directly dependent on grazing, having a more restricted
distribution, ) ‘

a. 6. Holews mollis subcommunity
580 ha, Scottish, london Midland and Eastern Regions

Although this community recognisably belongs amongst the fgrostis-

- Festuea prasslands described by Tansley (1949), the common occurrence

of A. elatius and C. angustifoliwm, together with the abundance of
A. mollis (possibly in consequence of previous burning), suggests that
this is.a distinct railway form of vegetation,

It is the lecast species-rich of the fine-leaved nocz described, having
between 8-13 (%X11) vascular species and 0-4—(23)-bty0phytes in-each.
sample . The. most” frequently recorded bryophytes. were Ccrpglopug
pyriformis, Polytrichwn- juniperinim; Riytidiadeiswe ss.arrosus and
Brachytheciwn rutabulum, the latter usually occurring on spent ballast
beneath the grass canopy .
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The grassland has a northern and western distribution, and was found
most often on flats or south-westerly slopes with a moderate incline,
The soil is humic or peaty with a low pH (3.9-6.2, %X5.2), and very
commonly strewn or partially covered with old (not recently tipped)
spent ballast. In samples adjacent to the track, some spraying was
recordéd; elsewhere little recent ménagcment was observed.

b. 7. Agrostis capillaris-Festuca rubra grasslang

1130 ha, all Regions

This comnmunity is widely distributed on BR land and includes many of
the cattle and sheep browsed margins, and more heavily rabbit grazed
swards, In addition to the type, 2 grazed variants are recognised.
One is found on more acid soils (8, Potentilla erecta variant), whilst
the other (9, Achtllica millefoliwn variant) occurs on more fertile and
"less freely draining soils,

The type is comparatively species-rich, with between 9. and 25 (x18)
vascular species, and 0 to 5 (X1) bryophytes in each sample. Amongst

the constant vascular plants are Anthoxanthwn odoratwn, Holcus lanatus,
Poa pratensis, A. elatius and Dactylis glomerata, whilst common bryophytes
include C@ratodon purpureus, Brywm capillare and Polytrichum juniperianum

acrocarpous species usually found in freely draining areas, with little
-—sghade. '

Most samples werc from flats, or wide freely-draining and moderately
-8loping cuttings, with a pH range between 5.3 and7.9 (%6.4). Vegetation
from one siliceous stone wall rising sbruptly from the cess is rather
anomalously included. A majority of swards had ballast, varying from
light to severe, strewn around, Little management was recorded,

c. 8. Potentilla erecta variant

450 ha, Scottish and London Midland Regions

This variant is confined to base-poor soils (pH 4.0-6.2) in Scottish and
London Midland Regions, with single (possibly anomalous) aliens in
Eastern and Southern Regions,

The constant vascular plants of the type (above) are associated with,
amongst other heath species, Calluna vulgaris, Galiwm saxatile, Festuca
ovina and Molinia caerulea. Common bryophytes. include Rnutzdzadelp/'m
squarrosus, lylocomiwn splendens and Plagiormiws bnuUuatJﬂ Numbers

of vascular plants range between 0 and 5 (X3) in each sample,

The grnssland was found on predominantly flat formations, with some
light ballast-tipping and little management,

.d. 9, Achillea mllefoliwn variant

590 ha, all Regions
This variant occurs on deeper, more fertile soils with a pH between.
6.0 and 7.6 (X6.7). A majority of samples are grazed by livestock from
adjacent pasture, and occur on flats along embankment footings or at the
top of cutting slopes. The increased fertility may be associuted with
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spray drift, or drainage into the footings, but not with dunging, as
grazing is restricted to, or through, the boundary and, livestock: seldom
escape on to railway land, Constant species which distinguish this
variant are Trifoliwnm repens, Cerastiwnm fontanwn, Luzula campestris and
Aentllea millefolium. From 5-16 (%13) vascular plants and from (-3 (X1)
bryophytes occur, including almost consistently Rhytidiadelphus

SGUArrosus.

Little management or tipping was observed.
c. - 10. Chalk'grassland~
180 ha, Southernyand-Western.Hegion-'

This grassland.clearly falls within the Festuco-Brometea of Braun-

.Blanquet and Tuxen (1943) or thermophilic dry grassland defined by

Wolkinger and. Plank. (1981)..

On BR land, it is restricted to steeply sloping, unstable:; chalk cuttings .
in Southern and Western Regions.

The community is extremely species-rich with from between 22 and 28
(X26) vascular-plants in each 4 m? sample. Clinspodivm vulgare, Bellis
perennis and kypericum. perforatwm are the most constant. distinguishing .
species. .Amongst-bryophytes, only Brachythectwn rutabulwn was
occasionally -recorded. : ' '

The samples were on calcareous soil of pH 7.3-7.7 (%7.5). No tipping
or management was recorded, and the instability of the slopes probably
discourages colonisation by woody species.

- f.  11. Brachypodium pinnatwn grassland

470 ha, Southern and Eastern Regions

These grasslands also have a limited distribution, occurring on moderately
sloping calcareous cuttings in Southern and Eastern Regions. The soil
is . often.clay and the pH varies between 7.2 and 8.2 (X7.8)...

The swards are comparatively coarse and only moderately species-rich,
with from 9-15 (X12) vascular plants and 0-5 (%2) bryophytes in each
stand. Constant species include Cirsiwn arvense, Comvolvulus arverse,

" Poa angustifolia. and Brormus- ercctus.. and. the community is. distlnﬂuxshed‘

from drier members in this group by the virtual absence of Festuca ruirs
At one-site, Ophrys apifera occurs abundantly, whilst at others Czrozum
eriophorwn and Genista tinctoria are interesting associates. Amongst

- bryophytes, Homalothecium lutescens, C&mpylzum cnv,sopnyZZum and

Eurynchiwn striatwn are important.

Although-little_managenent and no tipping was recorded, it is likely
that burning has, in the past, played some role in the development of

.the sward.



TABLE 3.6

Arrvhenatheretum elatioris

1594 samples, 461 species

A alharum glotius
Fas wbra
Dzotylis glomarate
daracleun sphondyliun

Leiryrus pratense

oa prazanais
Eguisetwn arvensa
Rodus fruticosus agg.
Cramerion angustifolia
Elymua rapans

Car.taurea nigra
Plontage lancaclata
Holcuz l2=atus
Ru~ez aoviosa
Tarazcown officingle

Poc angustifoiia
Paientilla reptans
Leucancreme vulzare
Vicia sztiva sop. nizra
Cerzstiwn fontanum

Acrillez millefciium

4 spp. vulgata

nlvegcris

“S pracence
us sylvestris

Galtun zzarine
Eolecus ~ollie

No. Samples

12

Iv
I1

II
III
11
Irx

I11

v
11
11
) § §

1¥
11l
IXI
1 §1
I1

Iv

215

(1-5)
(1-5)
(1-5)
(1-4)

(1-4)
{1-5)
(1-4)
(1-5)

(1-5}
(1-3)
(1-5)
(-2}
(1-2)

(1-5)
(1-5)
(1-4)
(1-4)
(1-2)

(1-2)

13

¥ (1-5)
v (1-5)
Y (1-5)
IIT (1-4)

III (1-4)
111 (1-5)
II (1-4)
III (1-5)
II (1-5)

171 (3-5)
IV (i-3)
111 (1-5)
IIT (1-3)
II (1-2)

II (1-2)

I1I (1-5)
IT (1-4)
II (1-3)
I1 (1-3)
11 (1-2)
II (1-3)
1T ¢1-2)

ol

I1IX
Iv
6 3

II
I

11x
13
i1l
11
| 94

Al

(1-3)
(1-5)
(1-5)
(1-4)

(1-4)
(1-5)
(1-5)

(1-5)
(1-5)

(1-5)
{1-3)
(2-5)
1-3)
{1=2)

1

15

vV (1-35)

'lII (1-3)

I1 (1-2)
IIX (1-4)

I1 (1-2)
II (1-4)
IV (1-5)
II (1-35)

v (1-5)

IV (1-%)
Il (1-5)

1T (1-3)
IT (1-5)
IT (1-2)

16

¥
I

II

I
11

I

87

(1-5)
(1-5)
(1-4)
(1-4)

(1-5)
(1-5)

(1)
(1-3)

{1-4)

17

¥ (1-5)
II (1-5)
XX (1-2)
II (1-4)

¥ (1-5)
¥ (1-5)
IT (1-3)

¥l (L-3)
Il (1-53

Irl (1-4;

18

vV (1-5)
11 (1-5)
I1 (1-5)

111 (1-3)

I¥v (1-5)
IV (1-5)
I (X~u)

17 (i-3)
Y11 (1-4s

IV (1-5)

101
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3.3.3 Arrhaenatheretum clatioris
13 730 ha, throughout BR

The railway Arrfienatheretwn may be strictly compared with the
Arrhanatheretum elatioris defined by Rodwell for the NVC. A
prepublication copy of the chapter concerning mesotrophic grasslands
has been distributed within the NCC and kindly made available.

The Arrhenatheretwn is almost ubiquitous on railway land, occupying
about 13 730 ha, and absent only from track class 24, Welsh Uplands,
where the narrowness of randomly chosen verges may have led to under-
sampling. In.Table 3.6, 7 noda are, recognised based on a sample of
1594 stands.-.and 461. species.

‘The first 3 of these arc considered variants of the Centawrea nitgra
subcommunity defined by, the. NVC, but are not directly identifiable with-
noda. described. The remaining 4" fall within the Urtica dioica sub-
community. The C. nigra members are. here distinguished by that. species.
and by Holcus lanatus, Rumex acetosa and Taramacum offtetnale. Character
species for the second subcommunity are Urtica dioica and Cirsium
arvense, which is also distinguished by having rather more bramble

(Pubus fruticcsus agg.) and rather- less. Festuca rubra. The C. nigra.
noda are characteristic. of disturbed. cuttings, whilst.the: . dioica. rodq.

more-frequently occur on the deeper soils of embankments and slopes.

The most consistent floristic differences between the railway
Arrhenatheretun and that defined by the NVC from data collected from
other (non-railway) habitats are the complete absence of Cynosurus
eristatus (recorded in species 1ists but not stands, from 3 random sites
only), .and .the general and widespread occurrence of £, gruvense and

C. angustifoliwn (present in all noda, at level 1 where not otherwise
marked; Table 3.7).

Poa angustifolia is not described in the NVC Arriaenatheretum but gives
its name here to a variant based on consistent occurrence (215 samples)

.and .association with other species of well drained slopes with sunny
-aspects. Poa angustifolia is present at level I (not tabulated) in all

members of the (. nigra subcommunity.

The comparative species paucity of the railway Arrhenatheretwn is more
apparent than real. The large number of samples gives constancy values
here considerable. weight when. compared,, for example, with: the. values: giwvenr
in the NVC. An inspection of NVC tables suggests greater diversity, but.
this is ‘due to the rather smaller datum set (one tenth) usecd. Mean

. species/sample are approximately equal, although the maximum number of

species/sample recorded tends to be much higher in the railway datum set,

-where casual-and adventive plants occur frequently. Acanthus moli<s,
- Kniphopiora sp. and Triticum azstivum are amongst more interesting
"species’ found. :

The 7 railway noda are described below. The C. ntgra variants are
Poa angustifolia (12), Anthozanthwm odoratum (13) and. Vteia eracez. (14),

whilst the (/. dioica variants are Alopecurus raizasis. (¥5), Equizsiue

A s

arvense (16), Chamerion angustifolium (17) and. Holous: molles  (18)..: The~

‘distribution of 'these noda with respect to track classes is shown in

Table 3.3.
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.with disturbance. Bryophytes are less abundant, and between 0 and 4
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a. 12, Poa angustifolia variant ' .
1890 ha, all Regions

The Poa angustifolia variant occurs on disturbed flats and south facing
cutting slopes. Moderate to heavy ballast tipping, recent burning and
scrub cutting were frequently recorded. The pH.range is wide, 5.0-8.2
{(x7.0), and probably not as critical to the nodiun as the freely draining
character of the soil,

Constant associates which distinguish this variant are Vieia sativa ssp.
nigra, Potentilla reptans and Leuwcanthemum vulgare. Whilst

Cercstium forntanum is a constant member of the NVC Arrhenatheretwn,on
railways it is only present with any consistency in this nodum. ‘the.
number of vascular plants in each stand varied between 1 and 42 (x19),
and the specles richness and diversity is almost certainly associated

(x1) were recorded, including particularly Brywn capi-llare: and.
Brachytheciwn rutabulwn. Amongst the more interesting species recorded
were Leptodictyum ripariwn and Tortula ruraliformis, more commonly
.assoclated with, respectively, pond or river mdrgins and sand dunes.

b. 13.. Anthoxanthum odoratum variant
2040 ha, all Regions except Southern

This variant occurs on rather more acid soils (pH $.1-7.3, %6.3), on
moderately sloping north facing formations (usually cuttings).
Considerable disturbance by ballast tipping was recorded, although
bufning and scrub cuttings were less important than in the previous
nodwn. Most samples came from rather nearer the cess, where railway
influence is stronger, than the boundary.

Between-8 and 24 (X16) vascular plants and 0-5 (xX2) bryophytes were
recorded from cach stand. The constant species which distinguish this
variant from other members of the subcommunity include Agrostis captillaris,
Lotus eorniculatus, Hieracium spp. vulgata and Angelica sylvestris,

which is frequently found where spent ballast provides some light mulch1ng
of. the .underlying soil. Amongst commoner bryophytes were [Lophocolec
bidentata, Brachytheciwn rutabulwn, Khytidiadelph.s squarrosus and
Eurynchium confertum. '

c. 14. Vieta cracea variant
‘3610 ha, all Regions . )

. |
This is a coarse variant on rather deeper, circunneutral (pH 6.1-8.3,
x6.7) soils on flats and low cuttings or embankments. The majority of
samples. fell into east or west facing guadrants. Tipping, varying from
light to severe, was fairly consistently recorded, whilst the most
frequent form of management noted was selective spraying of scrub and
woody species.

The variant is distinguished from other members of the subcommunity

by the prescnce of Llymus repens and V. eracca. 1t is. considercd. the
railway type. The fewer number of selective species.in part. reflects
its large size. This variant is the most widely dlstributod vegetatlon
on BR land, occupying approximately 3610 ha.
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Individual stands are less species-rich than related noca, with from
5-21 (R13) vascular species and 0-8 (X1) bryophytes being recorded.
B. rutabulum and Bryum capillare are the most commonly occurring
bryophytes in this rather disturbed grassland.

d. 15. Alopecurus pratensis variant

3500 ha, all Regions

This is the other large and widespread variant of the Arrhenatheretwn
occurring on BR land. It is characteristic of flats and embankments

(and a few cuttings), many of which have gently (<30°9) to moderately
(<45°) inclined slopes.with a.south-westerly aspect. Tipping, often
severe but: always more' or less: colonised (old), was consistently recorded
and the majority of samples came from closer to the cess than the
boundary. Soil.pH varied between 4.8 and 8.4 (%6.9).

The variant shows character species with: both the Centaurea nigra
community (Lathyrus. pratensis and Poa pratensis) and the nodwn with
which it is included (Cirstwn arvense and Urtica dioitea). 1t is
-essentially intermediate, occurring on warmer (sw) and better drained
embankments, as well as on some cuttings. The Centaurea nigra sub-
community is. characteristic-of cutting. slopes, whilst. the-U. dioica
nodum is virtually restricted. to the: often more- disturbed. embankment
slopes, with comparatively deeper soils.

E. repens_and.Equisetwm arvense occur at a high constancy level in this
nodwn, which is distinguished from related variants by £ pratensts,
Pog trivialis and Anthriscus sylvestris. The average number of
vascular species in each stand is 13 (range 3-42), whilst from 0-8 (X1)

-bryophytes were recorded. Frequently occurring species included

B. rutabulum, Funaria hygrometrica and B. capillare.
e. 16. Equisetwm arvense variant

760 ha, all Regions

This is a comparatively species-ﬁoor variant (x11, range 2-21) which
includes recently colonised ballast tips. Bramble (Fubus fruticosus

" 8gg.) 1s ubiquitous and horsetail (F. arvense) a common associate.

The nodum occurs on embankment slopes, many of which have a south-
easterly aspect, and.on'mos't of which.spent-ballast has been tipped.
Little .other management was recorded. The pH is circumneutral (4.5-
8.0, X6.9), and the most frequently associated bryophytes are

B. rutabulwm and Eurynehrium praelongum.

f. 17. Chamerion anguctit folium variant

1040 ha, all Regions

"Closely related to the previous »nodwum, this variant is distinguished by

the constant occurrence of Chamerion angustifoliwnm. Tt occurs on
embankments (and occasional cutting) slopes.with. variable, but
consistently colonised, tipping. The pH ranges. between- 5.2 and 7.6:

(X6.5), and no preferred aspect or particular form of management was
recorded.
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There are an average of 12 vascular species (8-16) and fewer than 1
(0-3) bryophytes in each sample, with only B. rutabulum occurring
commonly.

g. 18. Holecus mollis variant
890 ha, all Regions except Southern

The distribution of this n0odwn seems largely determined by soil pH and
ballast tipping. The soil was recorded as considerably more acid,
%5.5, with a narrower range, 4.3-6.7, than found in other members of
the railway Arraenatheretwn. Tipping was consistently recorded, and
varied from recent and heavy to. old and light.

Although no preferred aspect or formation was noted, the nodwn was
not found on steep inclines, and only occurred close to the cess in
cuttings. Management was minimal.

The variant is distinguished. by the presence of Holcus mollis and is
not particularly species-rich (X13, range 8-21). No bryophytes were
recorded.

3.3.4 Tall herb and bramble
6930 "ha, all Regions

The phytosociological position of these noda is not entirely clear.
They are.probably intermediate between. the Arrhenatheretir already
defined, and the woodland edge communities (Rhammo-prunctea, Westhoff
& den Held 1969). They arc particularly characteristic of mid and
lower embankment slopes, where a thin layer of, or scattered, spent
ballast mulches the underlying soil, which is usually damp and organic.
Nitrophilous and olly wastes from trains, and runoff from the cess
drain into these areas. Where tipping is deeper, or the soil better
drained, these communities grade into the Arrhenathereiwn  Where
unmanaged, -they give way to sallow, and alder scrub, or, in drier areas,
ash or blackthorn, :

The tall herb and bramble noda are characterised by A, elatius, U. Z<oiea,

Galiwm. aparine and Cirsiwn arvense. Damper noda with Fi Zzpendvlc:
ulmarta, E. arvense, F. rubra and E. repens are distinguished from those
in which bramble becomes ubiquitous.

The phytosociological Table (3.7) is based on 791 samples and 349
vascular species. It distinguishes between the 4 communities which-
are described below (distribution, Table 3.3).

a. 18, Carer vriparia nodwn

780 ha, all Regions

This and the following nodumn show strong affinities with the FtZ”D ENTEANY

(Segal 1966) of the Molinio-Arrhcnatheretec as defined by Westhoff and.
den Held (1969). They differ in the constant occurrence of %, PETEE

and bramble, which appear to be-railway attributes, Little similarity:
to the Carzrﬂ* wm riparice of Soo (1928) is found.

1
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~The Vegetation occurs in ditches, along embankment footings and on

some poorly drained flats. On embankments, tipping was recorded. The
pH range 18 5.2-7.7 (%6.7), and cutting and spraying of woody vegetation
was'frequently noted, in accordance with BR policy of Keeping drainage
ditches clear, '

Constant species, which distinguish this nodum are Carex riparia,
Lathyrus pratensis, Dactylis glomerata, Angzlica sylvesiris and Vieta
eracea. The mean number of vascular species in each sample is 11 (6-17)
and of bryophytes 1 (0-3), of which only B. rutabulwn and Lophocolea
hidentata occurred frequently.

b, 20. HeracleumAnthriscus nodwn
2470 ha, all Reglions

This is similar to the Neracleetoswn (Zonneveld 1960, in Westhoff &
den: Held 1969),. but.distinguished by coarse.railway-species, eg
E. arvense, G. aparine and E. repens, as in the previous nodwm.

The ‘community is found on ballast-mulched embankment slopes, of gentle
to moderate incline ‘and no preferred aspect., The pH varies between
5.4 and.7.8 (%6.8). Little management was recorded.

“

-Constant -species which distinguish this nodwn are H. sphondylium,

A. sylvestris and C. angusttfoltwn, and frequently occurring bryophytes
include B. rutabulwn and L. bidentata. The mean number of vascular
species is 10 (5-30) and bryophytes 1 (0-3).

c. 21. Chamerion angustifolium nodwn
1630 ha, all Regions '

This nodwn occurs on rather better drained, although still ballast
tipped, slopes. There is some bias towards a sbutherly aspect. Soil
pH varies widely between 4.4 and 9.0 (%6.3), and it is likely that
warmth and drainage are more important to the distribution of this .
vegetation.

The C. angustifoliwn nodwn is species-poor (%9, 1-18) with much,
often dominant, bramble and some Iryopterts filiz—-mas. Between O and
7 (X3) bryophytes were recorded in each stand, with B. ruwciulum,

L. bidentata, E. praelengum, Plagiotheciwn dentteulatws, Anblystegium
serpens and Plagiomiwn widulatuwn occurring fairly consistently.

'This and the following nodwm, both with much bramble, almost certainly

belong close to the Riamo-Prunetea (Westhoff & den Held 1969) in
European classification, '

d. 22, Urtieca-Mdbus nodwn

2050 ha, all Regions
This very coarse, species-poor (%8, 3-18) vegetation is widesnread on
BR land on all formations. Some preference is shown for moderately
inclined cmbankments, and tipping was fairly consistently recolrucd.
Soil pH is variable, with a wide range of 4.9-8.6 (X6.8), and 1§
prubiably not very influential.
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There are no constant differentiating vascular species, and, although
from between 0-7 (x2) bryophytes were recorded in each stand, theé list
of those occurring frequently is identical with the previous nodwn.

3.3.5 Secondary woodland

The majority of woodland samples are included in this Section, although
the Quercetwn sesstliflorae and some noda with Betula and Salix spp.
showed greater similarity (Czekanowski coecfficient) with the heaths
(Section 1), whilst bramble and Rhododendron ponticum thickets are
described with Sections 3 (tall herb and bramble) and 5 (miscellaneous)
respectively.

Information for the synoptic table (3.8) defining this group, is from
analysis of 474 stands and 277 species. Constant members are Frartnus
excelstor, Crataegus monogyna, Rubus fruticosus agg., Rosa canina,
‘Hedera helix and Arrhenatherum elatius. ‘

The placing of secondary woodland in existing classifications is not
entirely straightforward. Distinction here has been made between ash/
hawthorn, in which 4 noda (23-26) are rccognised, and oak/hazel woodland
(nodwun 27). In.European nomenclature, noda 23, 24 and 25 show affinity
with the Dryopterido-Fraxinztum (Klotzli 1970), whilst noda 26 and 27
may be placed with some confidence. in the Querceto-fagetea (Braun-.
Blanquet et al. 1937), although identification to.a finer- level is not
possible.

The largely immature soils, disturbance and occurrence of numerous
casual species lcad to a comparatively heterogeneous secondary woodland,
which is particularly rich in ash, bramble, and, more locally, birch and
sallow. Hawthorn and blackthorn scrub are widespread. Ash saplings
were frequently found on spent ballast tips, whilst birch and sallow
colonise cindery areas and flats where drainage becomes impeded. More
mature stands and oak or beech woodland tend to occur preferentially on
cutting slopes.

A working nomenclature is adopted below, which may later be revised to
coincide with, or complement, the NVC. The distribution of the 5 noda
in relation to track classcs is given in Table 3.3

a. 23, Ulmus glabra nodun
220 ha, London Midland and Scottish Region

This is a mixed deciduous woodland with a north-westerly distribution.
A single outlier occurs in Southern Region. The woodland is found on
embankments, and occasionally cutting slopes, with a moderate incline
and preferential north aspect. Ballast tipping was frequently recorded
over soil with a mean pH of 6.5 (4.7-8.2);

Ash and sycamore occur at their most constant in this nodwn, which is
characterised by wych elm and Viola riviniana. The ground flora also
includes Dryopteris filixz-mas, Urtica dioica 2nd ‘fereurialis perennis.
Amongst bryophytes, Ewrhynchium prazlomgum and fypnum cupressiforme
occurred frequently. The mean number of wvascular plants in cach stand
was O (2-16) and of-bryophytes was. 2 (0-3)!
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Miscellaneous associations

68 samples, 175 species

Molinic czzrulea Y (2-5)
Potentilla erecta IV (1-2)
Myrica gole III (2-3)
Scirpua cae3pitosus II (1-3)
Nertheciun osstifragum II (1-4)
Ericphorum angustifolium II (1-5)
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Folygomw: aviculare

No. Samples 24

29 o 31

V (2-3)
111 (1-5)
IT (i-3)
111 (1-%)

v
I1I
II
11
I1

(1-2)
(1-4)
(1-3)
(1-2)
(1-4)
(=-3)

3z

11
11}
10
111
11]
111
11}

(1)
()
(0
'\"l)
()
(2)
f4)
)



95

The nedwn is probably best considered a variant of ash woodland with
wych clo, as defined by Ratcliffe (1977).

b. 24, Arwm maculatum nodum
1350 ha, all Regions,'but local in Eastern and Scottish

This is more strictly ash wood (sensu Ratcliffe 1977), occurring on
calcareous (pH 6.3-8.1, x6.9) slopes with some bias toward a western
distribution (Table 3.3). It is not found in the large eastern lowland
classes, and has a fairly restricted distribution in Scottish Region.
The vegetation grows most frequently on moderately inclined. north facing
embankmcnts Tipping was often recorded, although little evidence of
recent management was found. '

Constant, and particularly abundant, amongst the‘species recorded were
Crataegus ronogyna, Hedera helix and Caliwnm aparine. Arwn maculatium is
a differential species. Of the bryophytes, B. rutabulwn and

E. praelongum were prominent, whilst Fisstdens taxifolius was often
found. From between 7 and 13 (%9) vascular plants and 0-2 (X1)
bryophytcs occurred in each sample,

c. 25. Prunus spinosa nodwnm
"820 ha, all Regions

Distribution is similar to the 4rum maculatum nodum. Floristically,

this vegetation is distinguished by comparative species paucity (3-13.

%8) and by more consistent bramble, Ash and sycamore were less
_freQuently recorded. The nodwr occurred on flat,  and gently to moderately
Sloping, formations with no preferred aspect. Scrub cutting, spraying or
disturbance was recorded from most stands, and it is likely that this is

a deflected (managed or disturbed) facies of the previous aodum. - pH
(6.3-7.5, x6.9), ‘tipping, and numbers (0-4, %1)-and kinds of bryophytes
are comparable,

d.. 26, Cleratis-Viburnum nodun
190 ha, Southern, Western and London Midland Regions

This nodwn is virtually restricted to chalk flats and cuttings in
Southern Region, although one or two outliers in the Chilterns (LMR)

and Western Region occur. It grades into the beech woods included in
nodwn 27.

It occurs on calcareous soils of pH 7.2-8.1 (x7.7), and usually shows
some signs of management or disturbance, Recent tipping on flats
adjacent to the cess was recorded, although the nodici is nore
characteristic of the flat fenced safety area along the top of steep
cuttings.

Of the character species, Rosa canina agg. is particularly abundant,
whilst Chamerion angustifoliwm, Prunus aviwn, Veronica chamaedrys
and Glechoma nederacea, in addition to Clemetis vitalba and Viburnum
lantana, are differential. A mean of 10 (1- 17) vascular species was
recorded. The vegetation was sampled during 1977, before br;ophyte
recording was introduced to the survey.
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e, 27. Quercelo-Fagetea
1570 ha, all Regions

This large woodland grbup occurs predominantly on base-poor soils in
southern Britain; 75% of stands occur in 4 track classes, South
Eastern (1), South Western (4), Central Southern (5) and South Midlands
(6. It is virtually absent from Eastern Region, and occurs only:

loecally in Scottish Region,

‘The woodland is found on all formations, although the sample shows some

slight preference for embankments. Recorded slope and aspect were

variable, although in the latter a small. south-western. bias was. observed.

The: stands .are- comparatively undisturbed, with light tipping and somes
scrub clearance and felling. The mean soil pH is 5.3 (4.0-7.1).

Constant differential species include Quercus robus, Corylus avellana
and Betula pendula, and from.betweeun-4-28 (X10) vascular plants were
recorded in each stand. Bryophytes were not adequately sampled, but
amongst those found were Atrichum wndulatwn, Euryncatur praelongum,
Aulacomium wundulatun, Plagionmiwn hornum, Dicranella neteromalla,
and, slightly more interestlngly, Plagtotheczum succulentunm,

3.3h67'Miscelianeous.associations
550 ha, throughout

A group of miscellaneous associations with a similarity coefficient of’
less than 0.15 (average linkage, Czekanowski coefficient, Figure 3.3)
is described here (Table 3.9; 68 samples, 175 species).

a. 28. Ombrogenous mire
210 ha, Scottish Region

This nodwn occurs on poorly drained flats along railways in upland and
highland areas of Scottish Region. It is related to the iolinia-Myrica
nodwn (3.3.1.a). ‘ ' '

Constant species include Mfolinia caerulea, Potentiliz eracia and Myrtca
gale. 1t is distinguished from the Molzma—Mymca rnozwm by Narthecium
ossi fragum, Eriophorum angustijoliwm, Viola palustr<s and Sm,rpus
caespttosus. Bryophytes included Sphagnum papillcsir, S. russawit,,

S. palustre, S.. subnitens., S. rubellum, Campylopus pyriformis: and
Calypogaic. fissa. The mean number of vascular species in each sample:
is 10 (3-20), and of bryophytes is 4 (0-7).

Recorded soil pH varied between 3.8 and 9.1 (25.2), and no signs of
management or tipping were observed.

b.  29. Rhododendron ponticum stands
Southern and Scottish Regions
Four stands. supporting a thicket of Rhododendron po:ziz.: with.

bramble were rccorded: Mean soil pH was. 5.4, and.no. tipping. orr
management was recorded. o '
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c. 30. Reed beds '
250 ha, all Regions

1
Reed (Phragriites australis) beds were found in ditches and along
embankment footings in all Regions on BR, although outside Southern
‘and Eastern Regions distribution was very local.

Constant species include P. australis, bramble, nettle and false oat
'grass. A mean number of 6 (2-10) wvascular plants was recorded from
each stand. Bryophytes were not adequately sampled.

The reed beds. occurred in ditches on wet soils of pH 5.3-7.7 (%6.9)...
Very little management or disturbance was noted.

a.  31. Senecio viscosus nodum
90 ha, Southern, Eastern and London Mi'dland Region

‘This is en ephemeral association on cinder and recently tipped, spent
‘ballast. It is widespread on the railway cess and is entirely under-
sanpled because of the BR safety constraint'to examine systematically
only rural verges.,

Constant species .are mainly annuals and include Senecio VisSeosus,
Cerastiwn fontanmwn, Sagina procwtbens and Poa annua. Teuerium
'scorodonia and Senecio jacobaea also differentiate this nodum.
Bryophytes are almost strictly acrocarpous, and include Bryum argenteun,
B caesptticiwn, B. bicolor agg., Funaria hygroretrica and

Ceratodon purpureus. Marchantia polymorpha occurs in damper stands.

The average- number of vascular and bryophyte species in each stand
respectively are 10 (1-17) and 2 (0-4). Recorded mean pH was 6.7
(5.6-7.7).

e, 32. Matricarta marttima nodum
London Midland Region
TWo stands of littoral vegetation including Matricarita maritirma, Juncus

gerardii and Puccinella maritirma were recorded. The pH was high at 8.5,
and no disturbance or tipping was noted.
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CONSERVATION OF RAILWAY VEGETATION

4.1 Introduction

The intention of this work has been to provide an inventory of railway
species and vegetation on which a general strategy for conservation and
management of rallway verges could be based. Some preliminary value
Judgements were made by us, and, in addition to the documentation of species
and vegetatiorn, 185 sites of particular biological interest (BI) have been

.identified.

There are 5 appendices to this report,. listing the Bl sites by BR Region,

and describing:briefly the importance and interest of railway vegetation.
Suggestions for general and local management are made. The appendices, which
supplement the detailed site listings prepared for the NCC (Sargent and

‘Mountford 1979; 1980; .1981), are for distribution within BR, and are

intended to.provider a basis for discussion between. BR and: NCC:

In this Section, the .implications for conservation of the relationship
between sites of interest and the railway network as a whole, are

considered. Information collected in Southern and Western Regions during
1977 and 1981 is then described, and a Markov. model, predicting:. vegetation
population changes, 'is given.. The: Section concludes with a discussion-about..

"changing vegetation structure in relation to conservation and management.

4.2 . Bioclogical Interest sites

In order to increase the chance of visiting as many '"better' sites as possible,

the random survey. was supplemented with visits to areas of known or likely
interest. Sites of particular biological interest (BI) were seleccted from
within random and subjective surveys in the following proportions:

SUBJECTIVE RANDOM TOTAL
Eastern Region 31 - 35 66 -
Southern Region ) 1 10 | 11
Western Region - 15 : 12 27
.London Midland. -32 12, 44.
Scottish Region | 19 | 18 37
Total BI 'gites | 98 ’ 87 185
Total sites visited 241 ' 480 721
% sites designated . 41 | 18 26
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Although the numbers of BI sites from within the parallel surveys are
comparable, a considerably greater proportion of sites occurred in the
subjective. than the random survey, Identification of BI sites followed
discussion and agreement between all members of the team, and depended on
_the following criteria:

Inclusion of rare or local species, or associations.

.Inclusion of species, associations, or habitat types not locally
common, :

Inclusion of many taxa - diversity,

‘Area - constrained by * parallel boundaries and a restricted length

: of track in randomly visited sites; this criterion was not
used except in so far as a minimum verge width, allowing for
edge effects, is found in all BT sites,

Detailed files for all these sites are lodged with the NCC, and distribution
maps are given in the appendices. Most of the BI sites are also shown in
red on the maps in Section 3, although a group have been erroneously

omitted from the southern part of London Midland Region, and one or two
sites not included elsewhere.

The distribution of BI sites within track classes (Section 3) was examined.
A dircct comparison between numbers of Bl sites and track classes is
artificial, as all track classes are of different sizes. Correlation was
therefore sought between numbers of BI sites and track class length
(r=0.667), or verge area (r=0.752). The stronger correlation with area
indicates that verge width is of some importance, although the contribution
{mean verge width : numbers B! sites : r=0.351) is small., Although

numbers of vegetation types (preliminary classification) are correlated
with  track class area (r=0.524; Sargent 1983), there is little

correlation between numbers of vegetation types and BI sites (r=0.171), and
a diversity index, obtained by dividing area by vegetation types, gives a
weaker correlation (r=0.665) than arca alone. When the largest track
class, SM, is omitted from the calculation, the correlation between area
and BI sites diminishes (r=0.541). '

The regression of Bl sites against track class area is shown in Figure 4.1.
The .classes which include proportionally morc BI sites have a predominantly
western distribution and are upland or coastal. "The lowland southern and
eastern classes support rather fewer BI sites, despite the introduction. of
some bias, during the subjective survey, toward sites close to Monks Wood
(Cambridgeshire) where the team is based. The inclusion of Fens (F) amongst
the 'better' classes probably reflects this bias, but may also be due to the

comparatively rich diversity of the railway in relation to surrounding arable

landg. !

Pennines (P) .and Pennine Coal Measures (PCM) are amongst the 'least interesting’
classes, although some outstanding lines, including the Blackburn-Hellifield,
and part of the Skipton-Carlisle, and some excellent sites, eg R203 Wye Dale,

occur in the 'Pennines'. Pennines is the second largest track class. Its
position in the regression may be due in part to . undersampling during the
subjective survey. Nevertheless, in common with, K 'Pennine Coal ‘Measures',
much of the track in '"Pennines' crosses industrialised and, sometimes,
derelict land, where the verges are disturbed and support tall herb, bramble
and scrub (associations which are not deemed to be of particular hiological
interest).
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FICURE 4.1 #1 Sites within track classes
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When the distribution of Bl sites against railway formations is examined,
43% of sites are found to occur on cuttings, whilst a further 31% are on
mixed formations dominated by cuttings. The distribution is as follows:

Formation - Bl sites % total

Cu£tings 79 427
Embankments 10 ; 5-4

Flats and ditches 11 | 5-9

( Mainly cuttings | 58 31 4
Mixed.rz Mainly embankments il ’ 59
| g:Muinly flats 16 | 8.7
TOTALS 185 100.0

Mineral soil and less.ballast and waste tipping (Section 2.2.2), together
with greater verge width “(sloping formations arec usually wider than flats)
contribute to the:.strong bias towards cuttings as sites of interest.

The preponderance of upland and hilly track classes, having proportionately
more BI sites (Figure 4.1), is associated with the comparatively larger
numbers of cuttings--these classes support.

"It is apparent that-considerably morc of BR land is of interest than was
within the resource of the survey to record. This fact is shown both by the

correlation between numbers of BI sites and track class arca, the implication

being that, when more areca is examined, further Bl sites are found, and,

8lso by the Bl -designation given to 18% of randomly visited sites, implying
that almost one.fifth of BR land is of local or, occasionally, national
interest. :

Any éonservation strategy should not, therefore, rely solely on the
individual site listings prepared by us, but should include a generalised
management policy in which particular attention is paid to cuttings. A
possible approach is outlined in each of the appendices.

4.3 Changes in railway vegetation

|
Underlying this work has been the concern "that much conservation interest
in terms of herb rich grassland may be affected by the development of
coarser vegetation and scrub in the absence of regular management' (Way &
Sheail 1977). The idca of the loss of fine-leaved grassland was echoed by
Gulliver (1980), who suggested that "without mowing the short, railside
grasses -quickly changed to tall grassland. Very soon, one or two aggressive

grasses, such as false oat grass and cocksfoot came to dominate these
swards'',

To .examine changes occurring under the present ad .Zc¢ management regime;,, 30
randomly distributed sites in Southern and Western Regions, first recorded.
during 1977, were visited again in 1981; 283 quadrats were relocated by
carcful measurement and scored as previously, '
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FICURE 4.2‘ Population changes

2A | 2B

W
S

260 28 | 4 | 2 1 1 | 3

2B 9 |52 11| 4 | 7

1=

39 | 83 | 56 | 87 | 265

Transition matrix showing the movement of quadrats between the 4 major
vegetation groups in Southern and Vestern Regions during 1877-1981. Ibn
row 2B, for example, 52 guadrats remained constant, 9 were lost to 2A,
and 11 and 4 lost to 3 and 4 respectively. Increments to the population
are given in column 25. Row totals, therefore, give the population size
in 1977, whilst column totals show the population in 1981. '
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All data (2 x 283 quadrats) were ascribed to the preliminary TWINSPAN
classification using the Czckanowski similarity coefficient (Section 3), and
" the fate of each quadrat between 1977 and 1981 recorded. Data falling in
cach TWINSPAN class were then referred to the appropriate larger classifi-
cation unit or g'roup. Change between such larger groups is less likely to
reflect classification error, and implies real changes in vegetation
structure. 265 quadrats oceurred and remained aﬁongst groups 2A, fine-leaved
grassland; 2B, false oat grassland; 3, tall herb; and 4, scrub and secondary
woodland. The remaining 18 quadrats were classified elsewhere, or moved in
to, or out of, these groups, and were not included in the analysis The
relationship between groups is shown in Figure 3.3. The virtual absence of
group 1 is due to geographic distribution.

I
In Figure 4.2, a matrix showing quadrat movement from 1977-1981 between the
4 groups 1s given. 1In row 1, for example, 24 quadrats remained as fine-
leaved grassland, whilst 4 becane false oat, 2 went to tall herb, and one
is now-classified as:scrub. or secondary” woodland Recruitment to fine-.
 leaved grassland is given in column 1. The row totals, therefore, give the
population in 1977, whilst the column totals describe the situation in 1981.
Thus, it may be seen that there was a net recruitment of 8 quadrats into the
fineZleaved grassland. population during the time in question.

The information in the matrix was used to build a Markov model (Horn 1975;
Usher. 1979), which assumes that at some future time the populations will
stabilise, and predicts the distribution of quadrats (ie the size) within
those populations when they do so. The results are shown graphically in

Figure 4.3, and it may be seen that between the years 2009 and 2013 no
further change occurs.

The rcsults are contrary to the expectations of Way and Sheail (1977) and
of Gulliver (1980).

Various criticisms of the model and preliminary collection of information
can be made, although use of a coarse level of classification (groupsl-5
Figure 3.3) eliminates error in allocating quadrats.

The Qriticisms include:

:(1) There were only 2 data collections and the time span between the

2 dates was short. A temporary roversal in long term trends may
have been picked up.

(2) The Markov model tends, inherentiy; to emphasise short-term trends
during projection. A minor fluctuation may hecome exaggerated.

(3) The information is from Southern and Western Regions only, and so
almost certainly shows a geographic bias.

(4) Although careful measurements werc made (the position of all
quadrats is- recorded in relation to, and lies within, 100 m of a

BR mile post), some small error will have occurred during relocation.

(5) The model assumes that the transition probabilltles are stationary .
in both space and time.
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oswaver, the mode. depends on what actually took place at the randomly
sclected sites, and, 1. *Pe argument is restricted to Southern and Western

Regiohs, and allowance made Yo, ._ozhovkation and éxaggeration during

projection, the results lcad to some intercsting,: ir-coniroversial, l
: . ~ e e

hypotheses. . . : ' - -

Prior to 1960, verge management took the form of annual burning, grass
cutting and scrub clearance. Cutting was done du}ing early summer to prevent
spread and germination of seeds on the cess. Cutting is no longer carried
out, scrub and woodland clearance is on an ad hoc basis, and burning is only
occasional or accidental (Section 2), BR staff have become concerned about
the spread of woody -species and have lately introduced more scrub clearance
{(C Beugley, perscnal communication),

It is probable that the model has picked up this increased activity; 19
quadrats were lost from group 4 (scrub and secondary woodland) between 1977
and 1931, whilst only 9 were recruited to the population. The loss is
towards all other vegetation groups, and the direction is almost certainily
dependent on the original character of the scrub or woodland, together with
grazing pressures and other disturbances in the intervening period Some
cleared woodland, retaining a characteristic ground flora, and woody
seedlings will have continued to be classified within group 4.

In group 3 (tall herbs) 32% (20 quadrats) have moved to 2B (false oat
graséland), whilst 14% (11 quadrats) of the initial population of 2B have
moved in the reciprocal direction. Tall herbs and false oat grass include
-primary colonisers of recently burnt and ballasted areas., At the top of
slopes, where tipped ballast is usually deepest, false cat, and sometimes
bramble, colonise. Lower down, where ballast forms a thinner layer and
serves to mulch the underlying soil, nettle, meadowswect and cleevers

compete (Section 2). Rosebay willow herb establishes successfully on

spent material with. a high proportion of cinder and small-particled material.
It is less frequently associated with burnt sites (see below).

Although some noda within the tall herb and false oat groups will be
comparatively stable (Section 3), those developing in response to the
outlined disturbances and giving rise to the obsérved fluctuations between
groups are clearly less so. In a recovering, or less disturbed, environment,
the natural succession seems to be towards coarse (false oat) grassland,
althdugh scrub.may. also develop. Ash secedlings and saplings were frequently

noted on spent ballast tips, whilst bramble may encroach and provide a nurse
crop for some woody species,

1 .
The net movement from coarse to fine-leaved grassland is, perhaps, the

least expected result from this study. Whilst 4 fine-leaved grassland
quadrats-went to false oat, 9 moved in the opposite direction. False oat
grass withstands annual scything (Pfitzenmeyer 1962) and cessation of this
activity is unlikely to have led directly to an increase in this category
{although it will clearly facilitate the development of woody plants).

More frequent mowing (Gulliver 1980) was an unusual management strategy,

but the concomitant removal of litter may have béen more important. On
some -railway verges, false oat has formed a tussock grassland, with very few
other plants surviving in the intervening, litter-thatched troughs. This
phenomenon may be more closely associated with inh1b1tion of microbial

activity by 8045 as it was more often observed in industr:al:sed areas. (eg
Derbyshire coalfields).
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The recovery of rabbit populations from myxomatosis began in the early
1960s, at about the same time that verge cutting stopped. More recently,

BR has begun to erect rabbit-proof fencing, in response to complaints from
neighbouring farmers and land owners. Although false oat appears to survive
vole (Microtus agrestis) grazing (there is abundant evidence of voles in
most false oat railway swards), increased rabbit pressure¢ is probably
favouring the spread of red fescue. Ferns (1976) on the other hand has
shown that red fescue may be an important component of vole diet. Land
snails (Cepaga nemoralis) have a more catholic diet and enjoy both grasses
(Williamson & Cameron 1976).

Rabbit scrapes and the numerous ant hills (usually Lastius flavus) lend
diversity and: provideralternative: habitats: for some: fine-leaved. ephemerals
(eg Aira caryophyllea, Vulpia bromoides) and cess annuals under pressure
from heavy chemical spraying (Section 2). '

However, a more' important factor in the increase of fine-leaved grasslands.
may be the reduction of burning.. Of 157 quadrats recorded during the
random survey as. 'recently burnt' (ie within the past 18 months), 111
occurred - in false oat grasslands (2B), 30 in group 3 (tall herb), 9 in
group 1 (heath and base poor), and 7 in group 2A (fine-leaved grasslands)
(Table 4.1). These figures depart significantly from the null hypothesis
that the distribution of recently burnt quadrats between groups. would be
proportional to their distribution in the entire data sect {(p<0.%). The
number ¢f false oat quadrats is considerably more than expected, whilst
the number of fine-leaved quadrats is fewer. Tall herb (group 3), is
somewhat less than expected, whilst group 1 is strictly proportional. Groups
5 and 6 have no representatives amongst the recently burnt quadrats.

TABLE 4.1 The distribution of vegetation types in recently
(within 18 months) burnt quadrats

No. Quadrats No. Quadrats

Group observed expected
1 o 9 ‘ 9
2A ‘ 7 17
2B 111 71
3 30 . 35
- 4 _ 0 : 14
5 0 2
157 157

~ Tho distribution of vegctation types in recent1§ burnt quadrats is
not comparable with the overall distribution (x* = 54.2, p<0.1).

The foregoing suggests that burning favours the sprcad of false oat grassland.
It is well established that Brachypodiwn pinmatwn grasslands are encouraged
by burning, but no reference could be found in the literaturec to the
development of Arrhanatheretum under such conditions. However, the bulbous
form of false ovat or 'onion couch' (dArrienatherum elaiive var . Sulbosum
(Willd.) Spenn) is widespread on railway verges, and it is. likeiy that’ this
is a responsc to the frequent burnings of the past, the bulb lcnding some
resistance to burning.
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Whether the lack of burning is advantageous to red fescue requires
experimental testing. Hdwever fescues do compete successfully with false
oat in some localities, Peterkln and Rorison (1982), working with sheeps
fcscue (Festuca cvina), have suggeqted recently that one explanation could
be the ability of F. ovinag to continue some metabolic processes at lower
temperatures than A. elatius.

The mechanisms underlying vegetation change on railway land are not fully
understood. The vegetation is extremely diversefand the number of variables
involved is very larpge. However, assuming some scrub control is practised,
there .seems, under present conditions of grazing by small mammals, and
comparatively little burning, to be a gradual succession towards fine-leaved
grassland. There 1s also some increase in coarse grasslands, but this is
largely at the expense of scrub and tall herbs.

[ . o ]
The implications of this work for the conservation of railway verges is
large, and ITE (funded by Science vote) have. therefore set up a. number of
monitoring sites distributed throughout BR land, which will enable detailed
long term studies to be made. A programme of experimental work designed to
examine interactions between key railway species under disturbance (ballasting,
burning,- grazing) and recovery is also being started.
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