The Boundary and Linear Features Broad Habitat includes linear
landscape features such as hedges, walls, banks and lines of trees.
There are an estimated 1.8 million kilometres of Linear Landscape
Features in the UK. In England, Wales and Northern Ireland,
hedges and other woody features are the dominant field boundary
type, whereas, in Scotland fences are more widespread.

The declines in length of hedges and walls reported for the 1980s

have been halted.
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Introduction

4.1 When results of the last Countryside Survey
were published, one of the most notable findings
was a loss of field boundaries. Between 1984 and
1990, it was estimated that the length of hedges
declined by about 23% and the length of walls by
about 10% in Great Britain®.

4.2 The loss of these Boundary and Linear
Features is serious because they contribute much
to the overall character of the countryside.

As we have seen in Chapter 2 they are used as
one of the Government’s Quality of Life Counts
indicators. Together with road and railway
verges, hedges and walls have considerable
ecological value as habitats for plants and
animals. They can also serve as corridors for
movement and dispersal for some species. They
thus provide vital connections between the many
other habitats that make up the countryside,
and by so doing help to maintain biodiversity.

In many locations Boundary and Linear Features
are an essential component of the landscape
both in terms of overall visual appearance and
as a record of the historical use and partitioning
of the land.

4.3 As aresult of the losses of hedges and walls
observed up to 1990, a number of steps have been
taken to reverse or slow the pace of change (Box
4.1). For example, a range of grant schemes has
been introduced to encourage, amongst other
things, the creation and restoration of hedgerows
and walls. Statutory controls have been placed on
removal of important hedgerows in England and
Wales, to protect those hedges of ecological,
historical and landscape value. Greater awareness
has developed amongst both farmers and the wider
community of the importance of hedgerows, and
the need to conserve them. At the same time, as
noted in Chapter 3, there has been a downturn in
the profitability of farming, which may also have
reduced pressures for land improvement and the
removal of boundaries. However, boundaries are
also at risk from reduced labour inputs resulting in
less frequent or less expert management of
boundaries. The results from CS2000 will make a
contribution to assessing the overall impact of
these changes in policy and farm businesses on
field boundaries. However, it should be noted that
the survey results reported here for the period
1990-98 cannot be used to assess the recent effects
of the introduction of Hedgerow Regulations or
increases in funding for agri-environment schemes.

Box 4.1: Key elements of recent policy towards hedges and walls in the UK

Since the late 1980s grant schemes have been introduced across the UK to encourage the creation and
restoration of hedges, walls and other boundary features. The active management and conservation of these
features has been supported by free conservation advice and guidance on good practice based on the latest
research. The England Rural Development Programme provides for a major increase in spending on these
schemes over the 7-year programme starting in 2000.

Ancient and/or species-rich hedgerows were included as a Priority Habitat in the UK Biodiversity Action Plan in
1995. The targets are to halt the loss of all such hedgerows by 2005; achieve favourable management of 50%
of these hedges by the same date; and maintain overall numbers of hedgerow trees.

Important hedgerows in England and Wales were given statutory protection under the Hedgerow Regulations
in 1997.

1 Barr, C.J, Bunce, R.G.H., Clarke, R.T., Furse, M.T., Gillespie, M.K., Groom, G.B., Hallam, C.J., Hornung, M., Howard, D.C. and

Ness, M.J. (1993), Countryside Survey 1990, Main Report, DOE London.




Reporting the Boundary and Linear 4.5 In this report, information about the

Features Broad Habitat different elements of the Boundary and Linear

4.4 The Biodiversity Action Plan Broad Habitat Feature Broad Habitat has been split between two

for Boundary and Linear Features includes a wide chapters. This chapter focuses on what will be —
range of elements (Appendix A). On the one called Linear Landscape Features, whose stock is

hand it takes in hedgerows, lines of trees (whether best assessed in terms of their length, namely:

they are part of a hedgerow or not), walls, stone hedges, walls, banks, lines of trees, and grass _
or earth banks, grass strips and dry ditches. On strips. Other linear features in the countryside,

the other, it includes some of the built elements of such as roads and tracks, whose stock is measured

the rural landscape such as roads, tracks and in terms of their area, will be considered in

railways. The narrow semi-natural strips of Chapter 8, as part of developed land in rural T
vegetation along verges or cuttings that are areas. However, the condition of vegetation plots
associated with them are also part of this Broad associated with hedges and roadside verges will

Habitat. As a result, the reporting of the stock be considered in this Chapter.

and condition of this Broad Habitat is complex. 4.6 Linear Landscape Features pose special

problems for surveying and recording. Not only

HEDGE BANKS WITH GORSE, CO. DOWN (DAVID WOODFALL)

do they generally occur as continuous networks,
rather than as discrete habitat patches, but also
their character can be highly variable. They can
be found singly or in combinations forming
multi-element features.

4.7 Hedges, for example, may comprise anything
from single-species hedges of recent origin, to
ancient hedges with high species diversity. They
may form complex and continuous networks, or
occur as disconnected remnants; they may range
from little more than low tangles of vegetation, to
lines of trees. Walls, equally, may vary from well-

kept traditional dry stone walls, to derelict

Table 4.1: Definition of Linear Landscape Features used within CS2000

Feature Description

Hedge A more or less continuous line of woody vegetation that has been subject to a regime of cutting in order
to maintain a regular shape. This category includes both recently-managed and other hedges, including
hedges with walls or fences.

Remnant Hedge A woody field boundary feature with a residual hedge structure but without evidence of recent hedge
management, with or without a fence.

Wall A built structure of natural stone or manufactured blocks, mostly of traditional dry stone wall construction
but including mortared walls. Includes walls with fences and lines of trees or shrubs.

Line of trees/shrubs and relict Line of trees or shrubs, including those originally planted as hedges but lacking any significant hedge

hedge and fence structure and with a fence forming a field boundary.

Line of trees/shrubs and relict Line of trees or shrubs, including those originally planted as hedges, but lacking any significant hedge

hedge structure or a fence. Includes avenues of trees. Not an effective stockproof field boundary.

Bank/grass strip An earth or stone-faced bank with or without a fence. A grass strip without a fence.

Fence A permanent post and wire or rail structure, including wooden, concrete or metal posts without any other

associated feature other than a grass strip, ditch or stream.
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features that are little more than piles of stones
made stock proof with a fence, through to new
brick-built or concrete walls.

4.8 During the CS2000 field survey, information
about these Linear Landscape Features was recorded
as a series of detailed codes. These allow the

results to be reported in various ways depending
on how the codes are combined. For the purposes
of reporting the results of CS2000, a hierarchical
system of classes has been devised. In this report

information will be presented for the most general
level, which includes seven major types of feature
(see Table 4.1). The important point to note about
the way in which the classes are defined is that
when reporting the stock of these features there is
no ‘double counting’ of multi-element features.
As shown in Table 4.1, a hedge is any feature that
contains a hedge element. It can be beside a wall
and/or a fence. However, the estimates for the
stock of walls and fences does not include the
length of walls and fences that are found with a
hedge. The hierarchy was defined in this order
because it is was considered that hedges are more
important ecologically than the other elements
and that remnant hedges and walls are more
significant than banks or fences.

4.9 When using the results of CS2000 it should
be noted that the sampling methods and some
definitions were different to the last Countryside
Survey and other surveys of hedges carried out in
the intervening period? In particular, features
previously called ‘relict hedges’ are now divided
into three categories — remnant hedges and lines
of trees and shrubs with and without fences.
Remnant hedges are differentiated from other
lines of trees and shrubs by the presence of a
residual hedge structure. At a more advanced
stage of degeneration there is little to distinguish
former hedges from other lines of trees and
shrubs in the countryside. Therefore in this

summary of CS2000 results these types of woody
linear feature are put together but differentiated
by presence or absence of a fence. This is the
first time that information on lines of trees and
shrubs has been calculated and published.

4.10 In order to enable direct comparisons
with results from the last Countryside Survey,
the previous definitions have been used in the
Quality of Life Counts indicator in Chapter 2.

4.11 Field boundary data in the Northern
Ireland Countryside Survey were recorded
independently and used a different approach to
defining field boundaries.

Stock and change

4.12 Table 4.2 shows the stock and change of
Linear Landscape Features for England and Wales,
and Scotland recorded by CS2000. The results for
Northern Ireland are presented in Box 4.2. The
total length of these features in the UK is over
1.8 million km, two thirds of which are in England
and Wales, a fifth in Scotland and an eighth in
Northern Ireland. The density of Linear Landscape
Features is highest in Northern Ireland and lowest
in Scotland. The stock of Linear Landscape
Features in the six Environmental Zones in Great
Britain is illustrated in Figure 4.1.

4.13 In England and Wales as a whole, hedges
(449,000 km) and remnant hedges (52,000 km)
were the dominant Linear Landscape Feature.

No significant difference was detected in the total
stocks of hedges and walls in 1990 and 1998, but
the length of remnant hedges declined by about
14,000 km (21%). The length of the two categories
of lines of trees and shrubs totalled some 153,000 km
in 1998, a net increase of about 35,000 km 31%).
Fences had an estimated length of 423,000 km in
1998, an increase of 26,000 km (7%).

2 Barr, C.J, Gillespie, M.K. and Howard, D.C. (1994), Hedgerow Survey 1993, Contract Report to DOE by the Institute of

Terrestrial Ecology.
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Table 4.2: Estimates of the stock in 1998 and change 1990 to 1998 of linear landscape features in (a) England and Wales and (b)
Scotland. Standard Error (SE) terms for the estimates are provided. Changes which are statistically significant (p<0.05) are indicated

in bold.

(@) England and Wales Stock in 1998 Change in stock 1990-98
Length SE % of 1998 Length SE % change —
(*000km) (*000km) stock ("000km) ('000km)  from 1990

Hedge 449.3 21.2 35.8 -0.4 4.8 0.0

Remnant Hedge 52.3 4.3 4.2 -13.5 3.6 -20.9

Wall 105.8 12.8 8.4 -2.7 1.7 -2.5

Line of trees/shrubs and relict hedge and fence 70.0 5.1 5.6 15.5 3.1 30.8 —

Line of trees/shrubs and relict hedge 83.4 5.1 6.7 19.6 3.0 314

Bank/grass strip 70.0 7.4 5.6 -1.9 25 -2.5

Fence 423.2 16.9 33.7 25.6 8.9 6.6

Total 1253.9 321 100.0 42.3 8.4 3.5

(b) Scotland Stock in 1998 Change in stock 1990-98 ]
Length SE % of 1998 Length SE % change
("000km) ("'000km) stock ("000km) ('000km)  from 1990

Hedge 19.0 4.4 5.0 0.8 0.8 4.6

Remnant Hedge 53 1.8 1.4 -0.9 0.5 -20.0

Wall 87.1 12.0 22.8 -1.5 1.6 -1.7

Line of trees/shrubs and relict hedge and fence 1.1 1.9 2.9 1.4 0.6 14.0

Line of trees/shrubs and relict hedge 13.3 1.9 35 2.4 0.7 22.2

Bank/grass strip 12.4 3.4 3.2 0.8 1.0 6.3

Fence 233.7 16.9 61.2 8.6 3.3 3.9

Total 382.0 21.6 100.0 11.7 3.2 3.2

Figure 4.1: Stock (‘000 km) of linear landscape features by
Environmental Zone in Great Britain in 1998. The greatest
stock of linear features is found in the lowlands of England
and Wales (EZ1 & 2) where hedges and fences are the
dominant features. In the uplands of England and Wales
(EZ3) and the lowlands of Scotland (EZ4) walls are more
significant features than hedges. The stock of linear
features is lowest in the marginal uplands and uplands in
Scotland (EZ5 & 6) where fences and walls dominate. See
Figure 1.5 for description of Environmental Zones.
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Box 4.2: Linear Landscape
Features in Northern Ireland

The Northern Ireland Countryside Survey
estimates 233,000 km of field boundaries

in 1998, consisting mainly of Hedges
(118,000 km), Earth Banks (41,000 km) and
Fences (55,000 km), with Dry Stone Walls
(6,000km), Ruined Dry Stone Walls (3,000 km)
and Mortared Walls (2,000 km) less common.
There was a 3% decline in net length of field
boundaries from the late 1980s, to 1998.
The most important changes in terms of
biodiversity are an estimated net loss of
5,000 km of Hedges (-4.5%) and a 4,000 km
decrease in Earth Banks (-10%). Changes in
the number, length and type of walls and
fences impact more on the visual landscape.

4.14 In Scotland, the dominant Linear
Landscape Features were fences (234,000 km) and
walls (87,000 km). Neither showed a significant
change in net length, though the estimated stock
of fences had increased and walls decreased.
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Hedges and remnant hedges were much less
widespread in Scotland and showed no
significant changes in net length. As in England
and Wales, the length of both categories of lines

of trees and shrubs increased, by about 4,000 km
(18%), to a total of 24,000 km in 1998.

4.15 Although there was no net change for
hedges in England and Wales over the full period
from 1990 to 1998, there is some evidence from
the interim survey of hedges in 1993° that net

losses, recorded in the first part of this period,
1990-93, were reversed in the latter part. The
apparent increase in hedges between 1993 and
1998 needs to be confirmed by a more detailed
analysis of the data for 1993, and comparison
with other sources of information on hedgerow
planting within agri-environment schemes.

4.16 The results of CS2000 indicate that the
declines in length of hedges and walls reported
for the 1980s have been halted, and in the case
of hedges in England and Wales, there is some
evidence that losses in the early 1990s have been
reversed. However, when making a judgement
about these data, it is important to note that the
calculation of net change may obscure large
transfers into and out of each category. If these
transfers tend to balance each other out, the
stock of a given feature may appear stable when
it is actually in a state of flux. Newly created or
restored features may not have the same value
in terms of ecology, landscape and historical
significance as long-established features.
Consequently even if the total is unchanged,
the ‘value’ of the resource may change over
time depending on the patterns of removal,
recruitment, restoration and management.

4.17 Figure 4.2 illustrates the complex
interchanges between different woody Linear
Landscape Features in England and Wales
between 1990 and 1998. All the transfers are
estimates based on the sample survey and should
be interpreted as an indication of the magnitude
and direction of trends rather than an accurate
measurement.

Figure 4.2: Transfers between woody linear landscape
features in England and Wales, 1990 to 1998. The weight of
arrow is proportional to the size of the transfer. Numbers
are length of feature in '000 km.
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HEDGE RESTORATION, SHROPSHIRE (C BARR)

3 Hedgerow Survey 1993 was limited to 108 sample squares containing hedges in England and Wales. The survey estimated a net
loss of 13% of hedges between 1990 and 1993, mostly attributed to management neglect. The differences in sample size and field
methods mean that further work is required in order to compare the results of the survey directly with Countryside Survey 2000.
However, losses in the early 1990s must have been reversed between 1993 and 1998 for there to have been no net change over
the 1990-98 period as a whole. Reference: Barr, C.J., Bunce, Gillespie, M.K. and Howard, D.C. (1994) Hedgerow Survey 1993,

Contract report to DOE by Institute of Terrestrial Ecology.
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4.18 The total stock of hedges was maintained
by a balance between the various losses and gains.
About 10,000 km (2%) of hedges were removed
and a similar amount planted. The amount of
hedges degenerating into remnant or relict
features (15,900 km) exceeded the restoration of
such woody boundaries into hedges (12,800 km).
However, more hedges were planted beside other
boundary types (16,900 km), mainly fences, than
were replaced by these features (14,400 km).

4.19 The net losses to remnant hedges in
England and Wales are a consequence of further
degeneration into lines of trees and shrubs
(6,200 km) and removal or replacement by
fences or other boundaries (11,100 km).
However, a substantial amount (8,500 km)

of the stock that was recorded as remnant in
1990, was restored to a hedge in 1998.

4.20 The net gains in lines of trees and
shrubs/relict hedges have come from three main
sources. The largest part of this increase (about
17,000 km) was accounted for by ‘new’ features
in 1998. A further amount (9,400 km) was
derived from existing fences and banks. The
analysis of results so far does not permit the
definite distinction of new lines of trees and
shrubs from pre-existing features recorded for
the first time in 1998. However, it is likely that
much of the increase is a consequence of
reclassification of existing features. The third
source of the increase (16,000 km) was, as we
have seen above, through the management
neglect of hedges and remnant hedges. A small
amount (2,200 km) of the lines of trees and
relict hedges recorded for 1990 were removed.

4.21 This analysis of transfers between woody
Linear Landscape Features in England and Wales
shows that, while the net loss of hedges may
have been reversed during the last decade, this is

because a delicate balance has been achieved
between planting and removal, degeneration and
restoration. Comparison with the 1984-90
period* shows that rates of hedge planting are —
similar but rates of removal have fallen by a
factor of seven. There is evidence for a gradual
degeneration of woody linear features as some
hedges become remnant hedges and some of
these in turn become lines of trees or shrubs.
But, unlike the 1980s and early 1990s,
restoration and management has largely

counteracted these trends.

EXAMPLE OF A RELICT HEDGE/LINE OF SHRUBS, CUMBRIA (C BARR)

4.22 The patterns of transfer observed in
Scotland were similar to those in England and
Wales, except that they were smaller.

4.23 The losses of managed hedges, reported in
Countryside Survey 1990 and the interim survey
in 1993, appear to have been reversed in the
mid-1990s. However, although the net length of
hedges now appears stable or possibly increasing
this does not necessarily imply that the value of
the resource is stable as newly planted or restored
hedges may not compensate in all respects for the
older features which have been lost. Evidence of
changes in the ecological condition of the
hedgerow stock is reported below.

4 Barr, CJ, Bunce, R.G.H., Clarke, R.T., Furse, M.T., Gillespie, M.K., Groom, G.B., Hallam, C.J., Hornung, M., Howard, D.C. and
Ness, M.J. (1993), Countryside Survey 1990, Main Report, DOE London.
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4.24 There was no statistically significant change
detected in net length of walls for England and
Wales, and Scotland. However, there was a small
but significant net loss of 1,600 km (13%) of walls
in the easterly lowlands of England and Wales
(Environmental Zone 1). Compared to hedges,
walls showed few transfers with other features. The
survey estimates that slightly more (4,700 km) of
the stock of walls had been removed than had
been constructed (3,200 km) in Great Britain as
whole between 1990 and 1998, with similar trends
in Scotland, and England and Wales. Overall rates
of wall removal were reduced by a factor of five
from the 1984-90 period. Widespread losses in
walls reported for the 1980s therefore appear to
have been slowed or halted. The loss of walls in
Environmental Zone 1 may be a localised effect
and deserves further investigation.

MAINTAINING A DRY STONE WALL, CUMBRIA (WOODFALL WILD IMAGES)

4.25 There was no significant change in net
length of banks and grass strips. Fences, on the
other hand, showed marked increases everywhere.

Changes in habitat condition -
hedges and roadside verges

4.26 In addition to information about the stock
and change of Boundary and Linear Features,
CS2000 can provide further insights into the
ecological character of these habitats though the
analysis of the vegetation plot data collected as
part of the field survey.

4.27 As described in Chapter 1 several different
types of plot were located within the field survey
squares to assess the range of vegetation
conditions found there. Two of these plot types
are particularly valuable for assessing the
Boundary and Linear Features, namely those
located along the hedgerows themselves, known
as ‘hedge plots’ and those sampled along
roadside verges, the so called ‘verge plots’. These
plots can be used to understand conditions in
the narrow strips of semi-natural vegetation
associated with these widespread linear habitats.

4.28 When reviewing the data from the hedge
and verge plots, it is important to note that
judgements about the condition of vegetation,
and the way it is changing over time, must take
account of the landscape context in which they
occur. In some areas, particularly those that are
intensively farmed, linear habitats can be
important reservoirs of biodiversity, even though
the area covered may be small.

Figure 4.3: The composition of hedge plots sampled in
Great Britain in both 1990 and 1998 in terms of the major
vegetation types.
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Hedgerow condition

4.29 Chapter 2 has described how vegetation
data can be used to assess aspects of habitat
condition. Two hedge plots, measuring 10m x 1m,
were located in each survey square in which
hedges were found. They record the vegetation
growing along the bottom of the hedges as well as
the shrubs in the hedge itself. The same plots
were surveyed in 1990 and 1998. The hedge plots
were not surprisingly dominated by ‘lowland
wooded’ and ‘tall grass and herb’ vegetation types
(see Figure 4.3). The proportion of hedge plots
comprising the tall grass and herb vegetation type
increased between 1990 and 1998.

4.30 Results for changes in vegetation condition
for hedges characterised by tall grass and herb
vegetation and lowland wooded vegetation in
England and Wales are shown in Figure 4.4. The
hedge plots comprising lowland wooded vegetation

in 1990 showed few significant trends in the
condition indicators between 1990 and 1998.
There was an overall reduction in competitive
species and an increase in ‘ruderal’ species typical
of disturbed ground, perhaps an indication of
management impacts on these wooded hedges.

4.31 The hedge plots that were characterised
by tall grass and herb vegetation in 1990 showed
a statistically significant, 12% decline in species
richness. There were reductions in the frequency
of plants that are important food sources for
butterflies and ‘ruderal’ plants that are able to
tolerate more disturbed conditions. The
frequency of shade tolerant species increased,
indicating a general increase in the size of hedge
canopies and undergrowth, possibly because of
less intensive management of the hedges. These
changes were concentrated in the eastern
lowlands of England (Environmental Zone 1)

Figure 4.4a: Changes in vegetation condition in hedge plots comprising tall grass and herb vegetation and lowland wooded vegetation

types in England and Wales, 1990-98. (a) Competitor and Ruderal Scores.
Condition measure

Mean proportion of Competitive species found in hedge plots in
England & Wales in tall grass/herb and lowland wooded in 1990
and 1998.
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Conclusion and significance

The change was significant for lowland wooded but not for tall
grass and herb.

The change for lowland wooded represents a small but significant
decrease in in the proportion of competitive species. The mean
difference was —0.1 and the 95% confidence limit for the change
was +0.04. There were 268 lowland wooded plots and 119 tall grass
and herb plots.

The change was significant for both lowland wooded and tall
grass and herb.

A highly significant increase in the proportion of ruderal species
was found in lowland wooded and a highly significant decrease for
tall grass and herb. The mean difference was 0.1 for lowland
wooded and —0.1 for tall grass and herb. The 95% confidence limit
for the change was +0.05 for lowland wooded and +0.06 for tall
grass/herb. There were 268 lowland wooded plots and 119 tall
grass and herb plots.
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Figure 4.4b: Changes in vegetation condition in hedge plots comprising tall grass and herb vegetation and lowland wooded vegetation
types in England and Wales, 1990-98. (b) Light Score and Species Richness.
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and herb and lowland wooded in 1990 and 1998.
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in hedges adjacent to both the Arable and
Improved Grassland Broad Habitats. There was
also some evidence of increasing nutrient status,
but only in hedges adjacent to Improved
Grassland in the western lowlands of England
and Wales (Environmental Zone 2).

SURVEYING A HEDGE PLOT, MONMOUTHSHIRE (A STOTT)
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Conclusion and significance

The change was significant for both lowland wooded and tall
grass and herb.

A highly significant decrease in light score was found in tall grass
and herb and a small but significant increase in lowland wooded.
The mean difference was —0.2 for tall grass and herb and 0.1 for
lowland wooded. The 95% confidence limit for the change was

+0.05 for tall grass and herb and +0.05 for lowland wooded. There
were 268 lowland wooded plots and 119 tall grass and herb plots.

The change was significant for tall grass and herb but not for
lowland wooded.

The change for tall grass and herb represents a highly significant
decrease in species richness. The mean difference was —1.6 and

the 95% confidence limit for the change was +0.89. There were 268
lowland wooded plots and 119 tall grass and herb plots.

4.32 In Scotland the number of hedge plots was
small, and no significant changes were detected.

4.33 The results suggest that the value of
hedgerow vegetation as a habitat for wildlife is
generally stable but there is some evidence for
decline in plant diversity of tall grass and herb
vegetation associated with hedgerows. The analysis
completed so far does not enable an assessment of
whether the balance of planting and removal, and
restoration and degeneration, described above (see
paragraph 4.21) has had an affect on the overall
ecological condition of hedges.

4.34 A further set of hedgerow vegetation plots
were sampled for the first time in Great Britain
by CS2000. These plots were intended to
establish a baseline for assessing the diversity of
tree and shrub species in hedges. In each sample
square with hedges, up to ten 30m lengths of
hedge were surveyed and the woody species were



recorded. Diversity of woody species in a infertile grassland, which has generally declined

standard 30m length of hedge is used in the in enclosed farmland due to agricultural

definition of species-rich hedgerows in the BAP intensification. Between 1990 and 1998 there

Habitat Action Plan and in the Hedgerow were minor net shifts from acidic upland —
Regulations. The preliminary results of this vegetation to infertile grassland, from infertile

survey show that in the sample as a whole about grassland to tall grass and herb vegetation and

a quarter (26%) of hedges had five or more from tall grass and herb to wooded vegetation. |
woody species and would therefore be defined as This resulted in increases to the overall

a species-rich hedge (Figure 4.5). proportion of verges comprising tall grass and

Figure 4.5: Diversity of woody species in hedgerows. herb and lowland wooded Veqemtion-

The chart shows the cumulative frequency of plots with —
different numbers of woody species per 30m length. Thus

the chart shows that 86% of plots had two or more woody ROAD VERGE CHARACTERISED BY ‘INFERTILE GRASSLAND’ VEGETATION,

species and that over a quarter (26%) had five or more TAYSIDE REGION, SCOTLAND (C BARR)

woody species. One plot had eleven woody species. Nearly
2500 plots were included in the analysis. The preliminary
results presented here are not weighted according to the
area of the sampling strata or length of hedges.
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4.36 Some of the changes in condition recorded
by CS2000 for the roadside verge plots are shown
in Figure 4.7. For ease of presentation only the
changes in species-richness and fertility for the
three most widespread vegetation types are shown.

4.37 Several different statistically significant trends
can be seen in the verge plots at national scales.

In England and Wales, species richness declined

by 9% in tall grass and herb and by 7% in fertile
grassland verges. Species richness also declined by

11% in infertile grassland verges but only in the
westerly lowlands (Environmental Zone 2). In tall
grass and herb verges, vegetation change favoured
species associated with less fertile conditions
whereas the reverse was true in infertile grassland
verges. In the Scottish lowlands (Environmental
Zone 4) vegetation changes in infertile grassland
road verges favoured plants associated with
increased nutrient levels, more disturbance and
an overall increase in species richness.

Figure 4.7: Changes in vegetation condition in roadside verge plots comprising tall grass and herb and fertile grassland in England
and Wales and infertile vegetation in England and Wales, and Scotland, 1990-98.

Condition measure

Mean species richness in road verge plots in England & Wales in
tall grass/herb and infertile grassland in 1990 and 1998.

tall grass
and herb
E&W (*k*)
fertile
grassland
E&W (**)
infertile
grassland
E&W
infertile
grassland
SCOT
1 1 1 1 J
0 5 10 15 20 25

Species richness

B o0 1998

Mean fertility score in road verge plots in England & Wales in tall

grass and herb and in fertile and infertile grassland in 1990 and 1998.
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Conclusion and significance

The change was significant for both tall grass and herb and
fertile grassland verges in England and Wales. Changes in
infertile grassland verges were not significant.

Species richness decreased significantly in both tall grass and herb
and fertile grassland. The mean difference was —1.5 for tall grass
and herb and —0.96 for fertile grassland. The 95% confidence limit
for the change was +0.55 for tall grass and herb and +0.67 for
fertile grassland. There were 553 tall grass and herb plots and 457
fertile grassland plots.

The change was significant for tall grass and herb and infertile
grassland in England & Wales and in Scotland.

A small but significant decrease in fertility score was found in tall
grass and herb in England & Wales. A significant increase in
fertility score was found in infertile grassland in Scotland and a
highly significant increase in infertile grassland in England & Wales.
The mean difference was —0.03 for tall grass and herb, 0.14

for infertile grassland in England & Wales and 0.08 for infertile
grassland in Scotland. The 95% confidence limits for the changes
were +0.03 for tall grass and herb, +0.06 for infertile grassland in
England & Wales and +0.06 for infertile grassland in Scotland.
There were 553 tall grass and herb plots, 177 infertile grassland
plots in England & Wales and 199 infertile grassland plots in
Scotland.



4.38 The implication of increasing nutrient
levels and local reductions in species-richness

in some infertile grassland verges is a particular
cause of concern. Such roadside verges are an
important refuge for unimproved grassland
species in intensively farmed landscapes. The
losses in plant diversity in tall grass and herb and
fertile grassland verges were also associated with
reductions in the availability of food plants for
butterfly larvae.

Conclusions

4.39 For the Boundary and Linear Features
Broad Habitat the most significant finding of
CS2000 is that the declines in length of hedges
and walls reported for the 1980s have been
halted, and in the case of hedges in England and
Wales, there is some evidence that losses in the
early 1990s have been reversed. This has been
achieved by a shift in balance between hedge
removal and planting, hedge restoration and
damage, and wall removal and re-construction.

4.40 Comparison with the 1984-90 period in
England and Wales shows that rates of hedge
planting are similar but rates of removal have
fallen markedly. There is evidence for a gradual
degeneration of woody linear features as some
hedges degenerate to remnant hedges and some
of these in turn degenerate to lines of trees or
shrubs. But, unlike the 1980s and early 1990s,
restoration and management has largely
counteracted these trends. These changes
coincide with the general downturn in the
agricultural economy during the mid-1990s and
the increased incentives, advice and regulation
over this period. However, the large turnover
has implications for the quality of the resource.
The issue that is now apparent is one of
maintaining this balance by promoting good
management, as well as the protection of the
most important of these features. The Hedgerow

Regulations introduced in 1997 and recent
expansion of agri-environment schemes are
already addressing this issue.

4.41 There is some evidence, however for a
decline in aspects of the quality of the Broad
Habitat. The vegetation of some hedges and
roadside verges has become less diverse and —
more dominated by tall, competitive plants,

associated with increasing nutrient status. These
changes are an issue especially in the intensively

farmed landscapes of England and Wales, where
linear features serve as important refuges for
biodiversity. The reasons for these changes
require more detailed investigation.

4.42 The preliminary analysis presented here
has not considered the relationships between
management and substitution of linear features,
adjacent land use, connectivity and ecological
condition, including woody species diversity in
hedges. Nor have the implications of changes to
the local landscape character been addressed.
These are topics for future work.
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