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Summary  
 

A sample survey of hedges in the South Devon AONB was carried out between April and July 
2002. 
 
Although hedges are a key landscape component of the AONB, hardly anything was known 
about their extent, condition or characteristics. At the time the study started, there was no 
received methodology for surveying them, although this developed nationally in parallel as the 
South Devon study progressed.  
 
The aims of the project were to: 
o Provide baseline data about the character and condition of hedges in the South Devon 

AONB, which will allow the measurement of future changes and trends; 
o Record the current status of hedges as landscape features and wildlife habitats; 
o Provide robust data which will inform the development of policies in the AONB Management 

Plan, and particularly the development of hedge restoration and management programmes; 
o Develop a methodology which can be expanded to cover the whole of Devon. 
 
Skilled volunteers carried out the field survey; Devon Biological Records Centre undertook 
mapping, data entry and landownership investigations; data analysis was undertaken by the 
Centre for Ecology and Hydrology; the project was co-ordinated by South Devon Coast & 
Countryside Service. 
 
A stratified random sample was employed, surveying 30m lengths of up to eight hedges from 
each of 22 quarter-kilometre squares, selected to be statistically representative of hedge 
resource of the South Devon AONB. A total of 174 hedges was surveyed. 
 
Initial desk work indicated that the AONB contains 4060 linear km of hedges. The total area of 
the AONB is 337 square km. This means that ï on average ï each square km of AONB land is 
divided, bounded and enclosed by 12.4 linear km of hedge. 
 
Although there is a lot of variation in hedge types and characteristics, some patterns were 
identified: 
 
o All the hedges had banks, the majority being double-sided.  Very few hedges had a ditch, 

even on one side. 
 
o Just over half the hedges on the coastal plateaux were without fences on either side. By 

contrast just over a third of the hedges on the valley sides had no fences on either side. 
 
o In the South Devon AONB as a whole, just over a third (37%) of the hedges was species-

rich (having five or more of the woody species listed in the Hedgerow Regulations). The 
figure for England and Wales is just over a quarter (26%) species-rich hedges. 

 
o In the South Devon AONB, the mean number of woody species per hedge was nearly four 

as opposed to nearly three and a half for the whole of England and Wales. The main woody 
species in the species-rich hedges were Blackthorn, Rose species, Hazel and Hawthorn. In 
the species-poor hedges they were Blackthorn and Rose species again, followed by Elder 
and Hazel. 

 
o The commonest woody shrub heights were between 0.5 and 2.0m; the commonest bank 

heights were between 1.1m and 2m.  
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o More than three-quarters of the coastal plateaux hedges were managed by flailing the tops 
and sides, whilst this figure was reduced to around half for the valley sides hedges. 

 
o More than three-quarters of the coastal plateaux hedges had been managed within the last 

two years, whereas the figure for the valley sides was around half. 
 
o Around sixty percent of the AONB hedges sampled had no hedgerow trees at all. (77% for 

the coastal plateaux and 44% for the valley sides).  Ash and Elm were the main hedgerow 
tree species, often as coppice/pollard. There was a worryingly small proportion of young 
trees present. 

 
o Assessing the condition of the hedgebanks proved difficult because the summer timing of 

the survey meant that abundant vegetation obscured the banks. However, a very tentative 
estimate was made that just over a third of the banks were in poor or derelict condition.  
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The study area 
 
 
South Devon AONB 
 
The South Devon Area of Outstanding Natural Beauty (AONB) covers 337 square kilometres, 
from Jennycliff in Plymouth in the west, to Berry Head and Brixham in the east. 
 
Map 1.  South Devon AONB. 

 
 
AONB Management Plan 
 
The AONB Management Plan 2004-2009 highlights the importance of hedges to the landscape 
of the AONB:  
 

o The patchwork landscape of small fields, hedge banks, walls, hedgerow trees, orchards 
and farmsteads is a legacy of the skills and endeavours of farmers over hundreds of 
years. Their continued contribution to the future of the AONB as a distinctive, productive, 
working agricultural landscape is essential. 

 
The Plan sets out policies and priorities which include survey and management of hedges:  
 

o Use agri-environment grants to promote the conservation of local landscape character, 
habitats and historic features, targeting in particular hedge management, traditional 
orchards, coastal grasslands and heath, estuary fringes, woodlands, unimproved 
grassland, reed beds, wetlands, arable field margins and stubbles, historic parkland and 
field barns.  

 
o Co-ordinate a programme of habitat survey work to provide sound baseline data, to be 

made widely available and readily accessible, with the assistance of the community 
where possible. 
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o Initiate a programme of research to obtain accurate base-line data about the current 

condition of the AONB and use this to monitor change in the future  
 
Geology and landform 

 
The most widespread rocks are the shales, slates and sandstones formed in the Devonian 
period. These give way to metamorphic schists in the band between Start Point and Bolt Tail in 
the south. The rivers Dart, Avon, Erme and Yealm arise in the granite area of Dartmoor to the 
north, and flow largely southwards, cutting through the intervening plateaux on their way to the 
sea. The estuaries of the Dart, that at Kingsbridge, the Avon, Erme and Yealm reach the sea 
through steep-sided flooded river valleys or rias, separated by the flatter coastal plateaux. 
 
Landscape Character 
 
The 2001 óSouth Hams Landscape Character Assessment and Guidelinesô report divided the 
area into a number of landscape classes. For the purposes of this study, based on that 
assessment, the AONB area was initially divided into two landscape classes, the fairly flat 
coastal plateaux above 90m and the steeper valley sides up to 90m. These two landscape types 
are illustrated below 
 

Photo 3: coastal plateau landscape near Bigbury 

 
 

Photo 4: valley sides by the Avon river 
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Agriculture in the AONB 

 
The area has been important for farming for many centuries, with much of the land enclosed 
before the end of the sixteenth century and most enclosed by the eighteenth century, thus pre-
dating the Enclosure Acts. The result was a landscape of hills criss-crossed by a dense 
latticework of Devon hedges and narrow lanes, creating small, irregular fields of pasture or 
arable land. Sheep and arable were traditionally the mainstay of the farming economy, with 
orchards around most farms. By the early twentieth century, pasture and dairy farming 
dominated.  
  
Using the MAFF Agricultural Land Classification: 

o just over 10% of the AONB falls within the best agricultural land, Grades 1& 2 (compared 
with 16% for the whole of England);  

o the bulk, nearly 82%, is Grade 3 (43.5% for the whole of England);  
o 1% is Grade 4 (over 12.5% for the whole of England );  
o 4.5% non-agricultural and 2.5% urban. 

 
A report about farming in the AONB (Sutton, 1994,  óAgriculture and the Countrysideô), included 
the following relevant statistics:  
 

o Around 67% of the agricultural land was owned and 33% rented. 
 

o The total workforce is 1126 (comprising: full-time 684, part-time 308, casual 134). 
 

o The number of holdings is 490 (comprising full-time 47%, part-time 53%). 
 

o The holding sizes by Standard Man Day Labour (SMD) inputs are: 

Ÿ 0-249 SMD category = 260 holdings; 
Ÿ 250-499 SMD category = 85 holdings; 
Ÿ 500-999 SMD category = 95 holdings; 
Ÿ 1000-1999 SMD category = 40 holdings; 
Ÿ Over 2000 SMD category = 10 holdings. 

(The long-term viability of units requiring less than one man year must be in doubt, 
unless there are other sources of income available).  

 
o Number of holdings by farm type:    

Ÿ dairy = 75;             
Ÿ cattle and sheep (lowland) = 175;        
Ÿ cereals = 35;    
Ÿ general cropping = 20; 
Ÿ mixed = 65;     
Ÿ pigs and poultry = 10;        
Ÿ horticulture = 30;    
Ÿ other = 80. 

 
o Number of holdings by area of crops and grass: 

Ÿ <5ha = 90; 
Ÿ 5-20ha = 130;                 
Ÿ 20 to <50ha = 125; 
Ÿ 50 to <100ha = 95; 
Ÿ >100ha = 50. 
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o Agricultural land use:  

Ÿ Grassland <5years old = 18%;          
Ÿ Grassland >5years old = 43%;  
Ÿ Rough grazing = 4%;  
Ÿ Crops & fallow = 27% (of which 70% was cereal); 
Ÿ Farm woodland = 2%; 
Ÿ Other land = 2%; 
Ÿ Set-aside = 4%. 

 
 
 
 



Hedges 
 
ñHedge banks are perhaps the most well known and best loved feature of the farmed 
landscape. They are the glue which holds our farmland together. They are its veins and its 
arteries, and they help to define the very character of south Devon. Many of our hedges 
have provided a continuous habitat for many centuries.ò1 
 
 

Definition of a Hedge 
 
In contrast to hedgerows in other parts of Britain (which usually comprise a line of trees 
and/or shrubs growing from ground level), the Devon hedge consists of an earth bank, 
faced with stone or turf, which usually has woody shrubs growing along the top. These are 
referred to subsequently as the hedgebank and woody shrub components respectively. 
  
The changing functions of hedges 
 
Originally, hedges acted as stock-proof barriers, as boundary markers, to provide shelter 
and to reduce soil erosion. Today, hedges still provide enclosure to livestock, but many of 
the hedges which border livestock fields also have fences alongside them.  
 
In-wintering of beef and dairy stock is now common agricultural practice and in an 
economic study in 1994, Semple et al. discounted any benefits of shelter provided by 
hedges and hedgerow trees.  
 
Hedges and their hedgerow trees used to be important providers of the wood needs of the 
farms, but this is no longer so.  
 
Hedges provided, and importantly still do provide, habitats for insects beneficial to 
agriculture, including those which prey on and parasitise agricultural pests, and those 
which act as pollinators. 
 
However, other ópurposesô have more recently been acknowledged, such as their aesthetic 
appeal and function as landscape components. The current national debate is about what 
óvalueô, in all the interpretations of this word, society now places on hedges.  
 
Hedges as landscape features 

 
By a wide margin, tourism is the most important sector economically in the AONB. Visitors 
cite the scenery as their main draw to the area ï which includes the rolling hills and deep 
valley sides, with their small irregular field size, and the network of hedges on whose 
banks flowers erupt into a blaze of colour in spring and early summer. Hedges contribute 
much to the overall visual character of this countryside. 
 
In 1999, the Government published a set of around 150 óQuality of Life Countsô indicators 
to help assess progress towards sustainable development in the UK. Landscape features 
and plant diversity were two of the indicators. Rackham (1986) stated that Devonôs valued 
landscape features have been created from the historical land use and management 
characteristic of what he terms óancient countrysideô.  
 

                                                   
1
 From South Devon Natural Area: A Nature Conservation Profile by Michael Hughes Associates for English 

Nature 1998. 
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Landscape Character Assessment has recently emerged as the preferred and most 
satisfactory approach to understanding landscape objectively. The 2001 report óSouth 
Hams Landscape Character Assessment & Guidelinesô uses that approach, and the 
landscape classes identified in the current study are based on it2.  
 
Hedges as wildlife habitats 
 
Hedge character can be very variable, ranging from a recently planted single species 
hedge to an ancient one containing many species; from continuous networks to 
disconnected remnants; or from tangles of low vegetation to lines of trees. The hedges 
may occur alone or in combination with other features such as fences or ditches (Haines-
Young et al, Countryside Survey 2000).  
 
There has been more work done on the hedgerow features which are of value to wildlife. 
Barr, Britt & Sparks (1995) reviewed the research on the effects of hedgerow management 
and adjacent land on biodiversity.  Clements and Tofts (1992) reviewed the published 
research and concluded that whilst generalisation was difficult, óit can be argued that there 
are broad trends in both the composition and structure of hedges which can be identified 
as being of particular value to wildlife and which are relatively easy to record and assess.ô  
Their findings informed the methodology they proposed, and subsequently that of the 
recently published Hedgerow Survey Handbook (Bickmore, 2002). With no large expanses 
of semi-natural areas to sustain wildlife within the AONB, the farmed landscapes, 
particularly including the linear landscape features, become very important.  
 
The Devon Biodiversity Action Planôs óAction for Species-Rich Hedges in Devonô (1998) 
sets out the following objectives:  

o halting the loss of ancient and/or species-rich hedges by 2005; 
o achieving favourable management of 50% of these hedges by the same date; and 
o maintaining at least existing numbers of hedgerow trees.  

 
It also sets a target 

o óby 1999, establish baseline data at a district level on the quantity and quality of 
hedges and their trees, through sample surveys. Monitor change at 5 year 
intervals.ô  

 

Hedge loss 
 
The reduction during the last century in the total length of hedges across England has 
been well documented, for example Pollard et al (1974) and Barr et al. (1991). Between 
1984 and 1990, it has been estimated that the length of hedges in Britain declined by 
about 23%3.  However, no general study of hedgerow loss has been undertaken for South 
Devon AONB. 
 
While hedgerow removal was certainly a major issue, the arrival of the Hedgerow 
Regulations in 1997 stopped this virtually overnight in the South Devon AONB.  Initial 
applications made under the Regulations for hedge removal were nearly all refused on the 
grounds of the age of the hedges, and there have been few applications since. 
 
 
 

                                                   
2
 More recent and detailed landscape character assessment work has since been undertaken at both a 

county and local level.  
3
 1990 Countryside Survey, Barr et al 1993. 
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Hedge management 

 
Hedge management styles vary greatly, and range from intensive and damaging over-
management to complete neglect, with every shade in between.  
 
Many hedges, particularly on the plateau tops where salt winds suppress tree and shrub 
growth, and where access for tractors is easy, are flailed annually and tightly, with little 
shrub and tree growth. Others, particularly on steeper more inaccessible ground and less 
intensively worked land, are left unmanaged altogether, with tall hedgerow trees grown on 
to maturity. Some are coppiced or laid on a rotation, especially where agri-environment 
support programmes provide financial incentives.  
 
The gradual slumping of the banks happens slowly over decades and centuries. Some 
ñcasting upò of slumped material takes place, but is not common.  
 
Photo 5: Hedge laying in progress. A grant aided scheme through the Life Into Landscape project. 

 
 
 
Photo 6: Recent hedge restoration: casting up and fencing of the bank, coppicing of the shrubs. Photo taken 
two years after work. 
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Project objectives 
 
The project brief 
 
The purpose of this hedge survey was to: 
 

1. Provide baseline data about the character and condition of hedges in the South Devon 
AONB, which will allow the measurement of future changes and trends. 

 
2. Record the current status of hedges as landscape features and wildlife habitats. 
 
3. Provide robust data which will inform the development of policies in the AONB 

Management Plan, and particularly the development of hedge restoration and 
management programmes. 

 
4. Develop a methodology which can be expanded to cover the whole of Devon. 
 

 
Questions for the survey to answer 

 
The following initial factors were identified for investigation: 
 
1. Land area  

a. What is the area of the South Devon AONB? 
b. What is the area of the Class Coastal plateaux, land above 90m? 
c. What is the area of the class Valley sides, land up to 90m? 
d. Express Coastal plateaux & Valley sides as percentage values. 

 
2. Land ownership/use 

a. What is the average number of people involved in land ownership/use per ¼ km 
b. square? 
c. What is the maximum number per ¼ km square? 

 
3. Hedge length  

a. Estimate the total hedge length in the South Devon AONB in km.   
b. Estimate the hedge length for the Coastal plateaux Class. 
c. Estimate the hedge length for the Valley sides Class. 

 
4. Hedge ódensityô 
Estimate the hedge ódensityô, expressed as length in km per square km, for 
a. The total hedge length in the South Devon AONB  
b. The Coastal plateaux Class. 
c. The Valley sides Class. 

 
5. Associated features 

a. Estimate the proportion of hedges without banks in each Class and where present, 
the type of bank. 

b. Estimate the proportion of hedges with ditches in each Class. 
 
6. Species richness 

a. Calculate the proportion of the hedge sample in each Class which is species-rich 
(defined as five or more woody species in a 30m length (Devon Biodiversity Action 
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Plan), where the woody species occur in the Hedgerow Regulations 1997, 
Schedule 2: Woody Species). This produces four sub-classes: Coastal plateaux 
species-rich, Coastal plateaux species-poor; Valley sides species-rich and Valley 
sides species-poor. 

 
7. Hedge structure 

a. For each of the four sub-classes, estimate the proportion of each woody shrub 
height category, expressed as a percentage. 

b. Is there any correlation between height of hedge in each of the four sub-classes 
and type of crop either side of the hedge? 

c. Is there any correlation between hedge height and species-rich hedges? 
 
8. Types of hedge management 

a. For each of the four sub-classes, categorise the types of management and express 
as a percentage. 

b. For each of the four sub-classes, estimate the percentage of hedges which have 
been managed at least within the last two years? 

c. Estimate the proportion of woody shrubs in each sub-class which has been flailed 
and has a height of less than 0.5m. 

d. Estimate the proportion of woody shrubs in each sub-class which has been laid or 
coppiced within the last ten years. 

 
9. Hedgebank structure 

a. For each of the four sub-classes, estimate the proportion of each hedgebank height 
category, expressed as a percentage. 

 
10. Hedgebank condition 

a. For each of the four sub-classes, estimate the proportion of hedgebanks which is in 
good, intermediate, poor and derelict condition, expressed as a percentage. 

 
11. Standard trees 

a. For each of the four sub-classes, estimate the proportion of hedges which has 
hedgerow trees as a feature. 

b. For each of the four sub-classes, estimate the proportion, expressed as a 
percentage, of: young, maturing, over-mature and pollarded/coppiced trees. 

 
12. Floral diversity 

a. Investigate whether there are any relationships linking species-richness with 
hedgerow management, adjacent land use, the size of hedgerow trees and shrubs, 
or any other factors.  
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The national hedge survey methodology 
 
The original idea for the South Devon hedge survey came forward on the assumption that 
a standardised national approach and methodology would be available ñoff the shelfò.  
 
This turned out to be an incorrect assumption.  The South Devon survey started after the 
publication in 1999 of the Bickmore Associates report to the Countryside Council for Wales 
(CCW), entitled ñSurvey, Classification and Conservation Review of Welsh Hedgerows 
(Phase I)ò, but before the 2001 CCW report by Bickmore óHedgerow survey method: 
development and resource assessmentô  became available. The latter formed the basis for 
the third publication óHedgerow Survey Handbook: a standard procedure for local surveys 
in the UKô (Bickmore 2002), which was published after the fieldwork for the South Devon 
AONB project had been completed.  
 
Thus, as it turned out, the South Hams survey was, unknowingly, in the vanguard of 
trialling a still-developing national methodology, with all the accompanying difficulties!  A 
number of the practical problems encountered in the South Devon project were discussed 
with those overseeing the national project. However, in some respects it proved very 
difficult to identify clearly how to proceed and in particular how to address the crucial issue 
of processing and analysing the data sets.  
 
Because of this it took a great deal of time to set up the project and fewer sample areas 
were surveyed than had been planned. This restricted the number of results which could 
be stated with confidence because some results were based on insufficient samples to be 
statistically significant.  
 
 
 

 
Photo 7: a South Devon hedgerow unmanaged for many years. 
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Project methodology  
 
 

Selection of method 
 
The South Devon survey combined the use of aerial photos with detailed field recording.  
 
Following the method in the emerging draft Hedgerow Survey Handbook (Bickmore 2001), 
information was recorded about a large number of separate features. This enabled a range 
of results to be obtained. 
  
The full outline of the national methodology can be found in the óHedgerow Survey 
Handbook: a standard procedure for local surveys in the UKô (Bickmore 2002). A summary 
of the main points, with the modifications used in the South Devon AONB sample hedge 
survey, follows. 
 
The sample: stratification and sample selection 
 
The South Devon AONB, covers 337 square kilometres. Clearly it was not possible to 
survey all the hedges in the AONB, so a sample-based approach was used. As Barr, 
Bunce & Heal (1996) have said óThe sampling strategy is comparable with the structured 
national polls which can estimate peopleôs opinion with an accuracy of 1-3% from a very 
small sample of the populationô, providing that a relatively efficient statistical method is 
adopted.  
 
Thus the results are based on a sample. The total area of the sample sites surveyed 
represents around 1.6% of the area of the AONB. 
 
Following the national method, the AONB was divided ï óstratifiedô ï into two landscape 
classes based on altitude: the flatter higher coastal plateaux above 90m (= 35% of the 
AONB area) and the valley sides up to 90m (= 65% of the AONB area). The purpose of the 
stratification was to reduce the number of samples needed to cover the overall variation.  
 
It had been hoped to compare and contrast the hedge attributes between these two 
landscape classes, but unfortunately statistical analyses showed that in the majority of 
cases the number of sample sites surveyed was not large enough to be statistically 
reliable. 
 
The two landscape classes reflect those used in the 2001 óSouth Hams Landscape 
Character Assessment & Guidelinesô report.  
 

No of 
samples 

Altitude 
interval (asl) 

Landscape class Description 

10 
 

>90m Mainly coastal 
plateau 

The plateaux and the more rounded 
upper valley slopes within the 
coastal influence of salt-laden 
prevailing winds, etc. (Field size 
thought to be larger and the hedges 
to be more intensively managed 
where not already artificially óprunedô 
under the coastal influence). 
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12 
 

0-90m Mainly valley sides Steeper slopes (Field size thought to 
be smaller and hedge management 
often neglected), with only a very 
small area of flat valley 
floor/floodplain in the AONB, due to 
the formation of flooded river valleys 
or rias. 
 

 

 
Random numbers were used to select the sample of 22 one kilometre squares. A digitised 
aerial photograph was obtained for each km square, at a scale of about 20cm:1km. It was 
used initially to confirm the presence of hedges in each of the sites and then as the base 
map. Each photograph was given a unique number.  
 
Due to the fine scale of the South Devon AONB landscape, each km square was divided 
into four and sampling sites of ¼-km squares were surveyed. Selection was standardised 
by first taking the north-west quartile as the survey site. If it did not fall into the landscape 
class, or if subsequently access to the land was denied by the owner, the remaining 
quartiles having the same class were considered in a clockwise direction, followed if 
necessary by the selection, using random numbers, of an alternative km square from the 
same class.  
 
Selection of hedges within each survey site 
 

In each site, up to eight hedges of at least 30m4 in length were randomly selected for 
survey as follows. A transparent dot-grid overlay of sixteen numbered points was used. 
Eight of the sixteen points were chosen at random and the nearest hedge to each point 
was selected. Up to five additional hedges were marked up as reserves, as it is not always 
possible to tell the current situation in the field from the aerial photo. A toss of a coin 
selected the side of each hedge to be surveyed (Colin Barr, pers. com.). Each hedge was 
allocated a unique reference number, recorded on the survey form and the accompanying 
aerial photo.  In all, 176 hedges were surveyed. 
 
Estimating the total hedge length throughout the whole AONB  

 
Aerial photos were used by the Devon Biodiversity Records Centre (DBRC) to obtain an 
estimate of the total length of the hedges in the AONB. They measured the total length of 
the hedges in each of the sample ¼ km metre square survey site. They knew the area of 
the AONB and estimated the areas of each of the two landscape classes. 
 
Access permissions 
 

The locations of the sample squares are confidential to this project by agreement with 
those who gave permission for access to their land. However, precise details of location 
should be unimportant, as the sample was selected to be statistically representative of 
conditions in the South Devon AONB as a whole. 

                                                   
4
 Clements and Tofts (1992) stated that in general, whereas the number of species of standard trees 

increases linearly with hedge length, the total number of woody shrub species in a hedge is usually captured 
within a 30m sample length. Although Barr and Sparks (1999) found little evidence to support the latter, they 
concluded that óthe choice of an arbitrary 30m length is no better or worse than any other length.ô  
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Site access permissions were sought, first by the DBRC approaching the Parish Councils 
and then by following up the names provided with letters. Farmers and landowners who 
had granted permission were subsequently phoned by the field team and meetings were 
arranged where, using the aerial photos, the potential hedges to be surveyed were 
identified, and the timing of survey visits and access routes to the fields agreed. 
 
Standardising terms used 
 

Terms had to be used in a standard manner: see the comprehensive Glossary. 
 
Standard field survey form 
 

The survey form had five main sections: see Appendix 1 for the first three. 
 
Section 1: hedge context 
In this section, the full length of the randomly selected hedge was the sampling unit. 
Adjacent land use (for example the categories arable, grassland, woodland, which are 
defined in the Glossary) was recorded on both sides of the hedge and at either end. The 
number of standard hedgerow trees was also recorded. 
 
Sections 2 - 5 
For the remaining four sections, recording was confined to a 30m hedge length and on 
only one side of the hedge. Where the total length of the hedge was more than 60m, the 
second 30m length was selected as the sample. Where the total length was less than 
60m, the first 30m was surveyed. 
 
Section 2: associated features 
Information relating to presence/type/management of any ditches/streams, 
verges/headlands and fences was recorded.  
 
Section 3: hedge structure/management/condition  
For hedgerow trees and shrubs, the average height and width of the hedge, hedge 
management and the extent to which it was stock-proof, were recorded. For the hedge 
bank, the structure, condition, height, type and management were recorded. 
 
Section 4: woody shrub layer/standard trees 

Within the 30m sample length, the relative abundance of each woody shrub species (using 
the Domin scale) was recorded, as was the number of standard trees using mainly age 
categories. 
 
Section 5: hedge bank flora  
The relative abundance of species comprising the ground flora was recorded (using the 
Domin scale)  by placing two 2x1m quadrats as near to the base of the woody shrub 
component of the hedge as possible, and thus on the bank, one at 10m and the other at 
20m along the 30m sample hedge length. The initial plant list included those species in the 
Schedule 2 Woodland Species list of The Hedgerow Regulations (1997) which occur in the 
South Hams, together with species suggested by Max Hooper, Peter Reay, Roger Smith 
and Gordon Waterhouse (pers. coms.). The final plant list is provided as Appendix 2. 
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Photo 8: The quadrat survey of plants in progress 

 
 

 
Summary sheet for each site  

This included the names of the field surveyors; the name of the land occupier, address and 
telephone number; dates of visits; hedges surveyed; weather and any difficulties arising. 
(See Appendix 3). 
 
Data analysis  
 

The data from the field sheets were transferred to spreadsheets. The Centre for Ecology 
and Hydrology carried out the analyses. For hedge bank vegetative condition the quadrat 
vegetation data were put through the Modular Analysis of Vegetation and Information 
System (MAVIS). This resulted in each quadrat being assigned: 
 
o a National Vegetation Classification (NVC) community, and on a few occasions being 

assigned two communities.  
o Ellenberg Indicator Values (1991) for light, wetness, soil pH and fertility. That system is 

based on the premise that plant species have defined tolerance ranges for factors such 
as light and soil pH, thus the presence of certain plants indicate certain environmental 
conditions. This approach can be used to record change between two or more surveys. 

o Competitor, Stress-tolerator and Ruderal values from the Plant Strategies and 
Vegetation Change Model proposed by Grime (1974). Again this allows change to be 
recorded. 

 
Getting the ñnumber crunchingò done proved to be a considerable obstacle for the project, 
in particular ï given the deliberately small sample size ï the analysis of which trends and 
relationships could be regarded as sufficiently statistically reliable to allow conclusions to 
7be drawn.  This needed some reasonably sophisticated statistical knowledge and 
computing facilities which were not available to us locally. 
 
The sample size was too small to be able to divide it into further sub-categories.  Thus, for 
example, it was not possible to test statistically if there was any relationship between 
species richness and: 

¶ Hedge management; 
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¶ Adjacent land use; 

¶ Size of hedgerow trees/shrubs. 
 

Photo 9: The survey team: Peter Reay, Gordon Waterhouse, Josh Hibbert, Wendy Rees 

 
 
 
 

Management, organisation and timing 

 
An initial project proposal was prepared in December 2000 by Wendy Rees and Peter 
Reay. Planning started in 2001; preparatory desk work was undertaken in early 2002; field 
work was undertaken in May and June 2002; data entry and initial analysis and report 
drafting took place during late 2002; further analysis took place during 2003. The project 
was progressed and overseen by a small steering group. 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
The budget was small (about £5,000) which meant that field survey work and data analysis 
was undertaken on a voluntary basis, and the only paid contract was for the work 
undertaken by the Devon Biological Records Centre. 
 



 22 

Results 
 
It is emphasised that the results below are based on the sample survey of this project and 
then in some instances extrapolated to the whole of the AONB area. They are thus 
estimates. 
 
Area 
 

The area of the AONB is 337 square km.  
 
The area estimates for the two chosen landscape classes are: 
o Coastal plateaux class (above 90m)     118 sq km 
o Valley sides class (up to 90m)       219 sq km 
    
Owner/tenant farmers, landowners 
 

o Average number per sample area (¼ km sq)   just over 3 
o Maximum number       8 
 
Hedge length  

 
The estimates are: 

o Total hedge length in the South Devon AONB    4060 km 
o Total hedge length in the  coastal plateaux class (above 90m) 1650 km 
o Total hedge length in the valley sides class (up to 90m)  2410 km 
 
Hedge length(km) per sq km 
 
The estimates are: 
o Total hedge length in the South Devon AONB      12.4 km  per sq km 
o Total hedge length coastal plateaux class (above 90m)  14.0 km per sq km 
o Total hedge length valley sides class (up to 90m)   11.0 km per sq km 
 
Hedge banks 

 
All hedges had banks, the majority being double-sided: 
 
On the coastal plateaux: 
o Just over 97% of the banks were double-sided banks 
o Just over 1% were sunken lanes 
o Just over 1% were half banks. 
 

On the valley sides: 
o 76% of the banks were double sided 
o Nearly 6% were sunken lanes, even then there was usually a bank on the field side 
o Nearly 18% were half banks. 
 
Hedges with ditches 
 
Very few hedges had a ditch even on one side. 
 
On the coastal plateaux: 
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o Only 3% of the hedges had a ditch even on one side.  
 
On the valley sides: 
o About 7% of the hedges had a ditch one side (and one had a ditch both sides!). 
 
 

Hedges with fences 

 
On the Coastal plateaux: 
o Just over half of the hedges had no fence on either side. 
 

On the Valley sides: 
o By contrast, just over a third of the hedges were without any form of fencing5. 

 

Table 1 below shows the proportion of hedges with fences and the fence types. 
 

Fence 
type 

 
Land- 
scape 
class 

Hedge
s 

without 
fences 

 

Post & 
rail 

-one 
side 

 

Net 
 

- one 
side 

 

Wire 
strand 
- one 
side 

 

Net & 
wire 

strand 
ï one 
side 

 

Net 
 

- both 
sides 

 

Wire 
strand 
- both 
sides 

 

Net & wire 
strand/ 
Wire - 

either side 

Net & 
wire 

strand - 
both 
sides 

 

Post & 
rail ï 
both 
sides 

 

Coastal 
plateaux 

 

51% 0% 5% 22% 5% 1% 11% 2% 3% 0% 

Valley 
sides 

 

35% 0% 8% 20% 15% 3% 8% 8% 2% 1% 

Table 1. The proportion of hedges with fences and the fence types 

 
The species-rich proportion of the hedge sample  
 

When the combined data from the two landscape classes were considered, 37% of the 
hedges were classed as ñspecies-richò - that is, those hedges which had five or more of 
the woody species listed in Schedule 3 of the Hedgerow Regulations 1997 (Appendix 6)6.  
 
By contrast, about a quarter (26%) of the hedges sampled in the Countryside Survey 
2000, which covered England and Wales, had five or more woody species and would 
therefore be defined as species-rich hedges7.  
 
For the combined South Devon AONB data, the mean number of species per hedge was 
3.9: Countryside Survey 2000, 3.4.  
 
Table 2 shows the ótop tenô woody plant species in species-rich and species-poor hedges 
in the South Devon AONB. It gives the frequency of each species in the hedges sampled, 
expressed as a percentage. 
 
 
 

                                                   
5
 This difference was statistically significant: Fisher Exact test, two-tailed p = 0.032 

 
6
 There was no statistical difference between the proportion of species-rich hedges found on the Coastal 

plateaux and on the Valley sides: Fisher Exact test: two-tailed p = 0.27 
7
  It is not known whether there a statistical difference between the 37% in the S Devon AONB and the 26% 

in the national Countryside Survey 
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Top 10 
Woody 
Species 

Species 
Rich 

Hedges 

 Species 
Rich 

Hedges 

Top 10 
Woody 
Species 

Blackthorn 98% 78% Blackthorn 

Rose species 88% 54% Rose species 

Hazel 86% 34% Elder 

Hawthorn 78% 32% Hazel 

Ash 45% 26% Hawthorn 

Oak species 31% 15% Elm species 

Elder 30% 13% Ash 

Holly 30% 7% Willow species 

Gorse 22% 6% Gorse 

Spindle 20% 4% Dogwood 

Table 2.  Top ten woody plant species in species-rich and species-poor hedges 
 

Hedge structure 
 
The woody shrubs were recorded in five different height categories and the proportions 
expressed as percentages. 
 

Classes 
 

AONB Coastal plateaux Valley sides 

Sub-
classes 

 
Hedge 
height 

 
 

Species 
rich 

 

Species 
poor 

 

Species 
rich 

 

Species 
poor 

 

<0.5 
 

17% 16% 22% 6% 20% 

0.5 ï 1m 26% 56% 19% 13% 22% 

1.1 ï 2m 39% 25% 50% 42% 36% 

2.1 ï 4m 15% 3% 9% 26% 20% 

4.1m + 
 

3% 0% 0% 13% 2% 

Table 3.  Hedge height: proportion of each height category, expressed as a percentage 
 

Across the AONB, the commonest woody shrub heights are between 0.5 and 2.0m.   
 
The 0.5-1.0m high hedges on the coastal plateaux are more likely to be species-rich.  
Conversely, the 0.5-1.0m high hedges on the valley sides are more likely to be species-
poor.8 

 

                                                   
8
  Fisher Exact test, two-tailed p = 0.01 
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Types of hedge management 
 

 

Landscape classes 
 
Sub-classes 
 
Hedge management 

Coastal plateaux Valley sides 

Species 
rich 

 

Species 
poor 

 

Species 
rich 

 

Species 
poor 

 

Flailed: 
            Top and sides 

97% 79% 45% 57% 

Flailed: 
           Sides only 

 19% 23% 21% 

Flailed and Coppiced 
 

30% 16% 23% 20% 

Coppiced only 
 
 

  29% 7% 

Laid 
 

  6% 7% 

Row of trees   16% 15% 

Table 4. Types of hedge management, expressed as a percentage (where the percentage is > 5%) 

 
There is evidence that the management of the hedges in the two landscape classes was 
significantly different, in that fewer of the species-rich hedges on the valley sides had been 
flailed on both the top and sides, than of the species-rich hedges on the coastal plateaux.9  
 
Further statistical analyses linking management with species-richness were not possible, 
due to the small sample sizes. Coppicing on its own, hedges which had been laid, and 
hedges which had grown into rows of trees, were all only observed on the valley sides. 
 
Evidence of some form of hedge management within the last two years 
 

Landscape class 
 
Sub-classes 
 
 

Coastal plateaux Valley sides 

Species 
rich 

 

Species 
poor 

 

Species 
rich 

 

Species 
poor 

 

Percentage of hedges which have 
been managed at least within the last 
two years 
 

96% 72% 53% 55% 

Table 5. Evidence of some form of hedge management within the last two years 
 
 

Management by flailing the woody shrubs to a height of less than 0.5m high 
 
The sample size was very small, but there was no evidence that the proportion of hedges 
flailed to heights of less than 0.5m differed between the two landscape classes10.  
 

Evidence of laying/coppicing within the last ten years 

 
A quarter (25%) of the total AONB hedge sample included evidence of laying /coppicing  

                                                   
9
 Fisher Exact test, 2-sided p = 0.04 

 
10

 Fisher Exact test: two-tailed p = 0.34 
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within the last ten years. The proportions did not appear to differ between the two  
landscape classes.  It was difficult to differentiate between proactive coppicing, and a 
period when hedges might have been severely cut back followed by a period of neglect.11 
 
Hedge bank widths 
 
Just over twenty per cent of the sample coastal plateaux hedge banks and a third of the 
valley sides hedge banks were excluded from these calculations, either because they were 
half-banks or because they could not be measured due to the density of vegetation. Thus 
the results can only be considered as an indication of what actually occurs. The results are 
given as percentages so that the two classes can be compared. 
 
 

Bank width 
category 
 
 

0.1 -1.0m 
 

1.1 ï 2.0m 
 

2.1 ï 4.0m 
 

4.1m + 
 

 
Coastal plateaux 

 
42% 

 
52% 

 
6% 

 
0 

 
Valley sides 

 
50% 

 
42% 

 
6% 

 
2% 

Table 6. Widths of hedge banks at the top 

 
In both landscape classes, most of the hedge banks had widths at the top up to 2m. 
 
Hedge bank heights 
 
Data from the majority of the banks could be used for these calculations. Again 
percentages are used to ease comparisons. 
 

Bank height 
category 

<0.5m 
 
 

0.5 ï 1.0m 
 

1.1 ï 2.0m 
 

2.0m + 
 

 
Coastal plateaux 

 
4% 

 
12% 

 
84% 

 
0% 

 
Valley sides 

 
8% 

 
27% 

 
60% 

 
5% 

Table 7. Hedge bank heights 

 
The 1.1 ï 2.0m height category is by far the commonest for both the landscape classes. 
Both the range and frequency are greater on the Valley sides. 

 
Hedge bank condition 

 

Hedge bank condition could not be observed satisfactorily as the survey took place at the 
time of year when many banks were completely obscured by vegetation.  
 
The categories were combined into two categories of condition: good/intermediate 
condition/bank covered (with vegetation) and poor/derelict hedge bank condition. Bearing 
in mind the limitations of the recording, just under two-thirds (64%) of the banks from the 
total AONB hedge sample fell into the first hedge bank condition category: good/ 
intermediate condition/bank covered with vegetation, and just over a third (36%) into the 
other category, poor/derelict hedge bank condition. 
 
 

                                                   
11

 Fisher Exact test, two-tailed p = 0.76 
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No differences were found in the proportions of the two condition categories in the two 
landscape classes. 12

 

 
 
Proportion of hedges without hedgerow trees 

 
Trees were recorded from the whole length of the sample hedges (not just the 30m  
lengths). 
 
Taking  the total AONB hedge sample, around 60% of the hedges had no hedgerow trees 
at all; 40% had one or more. 
 

Number of 
trees per 
hedge 

Coastal 
plateaux 
class 

Valley sides 
class 

Statistic 

No trees  77% 44% Two-tailed 
p=0.02 

1-5 trees per 
hedge 

18% 18% Two-tailed 
p=0.72 

>5 trees per 
hedge 

5% 38% Two-tailed 
p=0.64 

Table 8. Proportions of the hedges with the different categories of trees present 
 

There is evidence that the coastal plateaux had more hedges without any hedgerow trees 
(77%) than the valley sides (44%).13  
 

There was no statistical evidence of any other differences between the two landscape 
classes. 
 

Using hedgerow tree data from the 30m hedge length sample 
 

Landscape class 
 
Tree age/category 

Coastal plateaux Valley sides 

Young                                                         
 

4% 11% 

Maturing                                                   
 

15% 35% 

Over-maturing/senescent                     
 

0% 3% 

Coppice/Pollard                                     
 

81% 51% 

Number of trees 
 

27 264 

Table 9. Tree age/category 

 
The sample size is too small to do more than suggest that there appears to be a 
predominance of coppiced/pollarded trees in both landscape classes. The proportion of 
young trees (important as replacements) appears to be worryingly small. 
 

                                                   
12

 Fisher Exact tests p = 0.39, p = 0.30 
13

 Fisher Exact test, 2-tailed p = 0.02 
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Main hedgerow tree species 
 

The total number of trees in the valley sides sample was 264, perhaps a large enough 
sample for the  figures above to have some validity as percentages. By contrast, the total 
number of trees occurring in the coastal plateaux sample was only 27, and is given in its 
entirety. 
 

 
 
 
Species 

Coastal  
plateaux 
(Total 
no.) 

Valley 
sides 
% 

 
 
 
Species 

Ash (15) 21% Elm species 

Elm species. (8) 18% Ash 

Hawthorn (2) 13% Hawthorn 

Oak species (1) 11% Hazel 

Elder (1) 10% Oak species 

Table 10. Top five hedgerow tree species 

 

For Devon as a whole, the Devon Biodiversity Action Plan indicates that Ash and Oak are 
the commonest hedgerow trees. This study suggests that in the South Devon AONB area 
at least, Ash and Elm dominate, but often as coppice/pollard. 

 
Hedge bank vegetation: the MAVIS analyses 
 
The quadrat vegetation data were put through the Modular Analysis of Vegetation and 
Information System (MAVIS), by the Centre for Ecology and Hydrology. The quadrats were 
sorted into the most common National Vegetation Classification (NVC) communities 
(Rodwell, J.S. 1991, 2000),  assigned the Ellenberg Indicator Values (Ellenberg et al., 
1991) of light, wetness, soil pH and fertility, and also the competitor, stress-tolerator and 
ruderal (CSR) values of Grime, J.P. (1974). 
 
It is widely accepted that the classification of hedges it is not one of the greatest strengths 
of the NVC. However, the very major weakness of having failed to record grass species 
separately, has rendered practical interpretation of these data almost impossible. Bearing 
in mind this serious deficiency, only very tentative reference is made to a small part of the 
output of the analysis. 
 
According to the analyses, the four most frequent NVC communities occurring were: W25 
Pteridium aquilinum ï Rubus fruticosus underscrub (Bracken and Bramble); W21 Crategus 
monogyna ï Hedera helix scrub (Hawthorn and Ivy); W22 Prunus spinosa ï Rubus 
fruticosus scrub (Blackthorn and Bramble) and OV24 Urtica dioica ï Rubus fruticosus 
(Common Nettle ï Bramble).  
 

NVC 
community 

Coastal 
plateaux 

Valley sides 

W25 37% 23% 

W21 24% 22% 

W22 13% 8% 

OV24 9% 14% 

Table 11. Proportions of the commonest NVC communities occurring in the two Landscape classes 
 

In the NVC, W25 is described as an underscrub, with Bracken and Bramble constants 
(present in every quadrat) and Common Nettle and the grass Yorkshire Fog common. Red 
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Campion and Common Dog-violet occur occasionally and Ivy sometimes forms a patchy 
carpet. In more open places, the grasses Red Fescue and False Oat-grass can be found. 
That description fits many of the quadrats recorded in the South Devon AONB. It is likely 
that both the Hyacinthoides non-scripta sub-community (Bluebell) and the Teucreum 
scorodonia sub-community (Wood Sage) were present. 
 
W21 is described as scrub, with Hawthorn constant (always present). The NVC 
classification considers the scrub at the same time as the field layer either under it or on 
the bank. However this study only submitted the field layer plant species to the NVC 
analyses, so introducing another error. The study probably had examples of the Hedera 
helix ï Urtica dioica sub-community (Ivy ï Common Nettle). 
 
For W22, although undershrubs are not numerous, some Bramble and Rose species are 
often found.  Bracken, Common Nettle and Cleavers frequently occur in the field layer. 
Grasses are represented by Rough Meadow-grass, Yorkshire Fog and Common Bent and 
a ground carpet of Ivy often occurs. Flowering herbs can be quite numerous and include 
Red Campion, Bluebell, Foxglove, Wood Sage and Hedge Woundwort, and ferns such as 
Hartôs-tongue. This description broadly fits some of the South Devon quadrats, the most 
likely sub-community occurring being the Hedera helix ï Silene dioica (Ivy ï Red 
Campion) one. 
 
OV24 comprises species-poor tall-herb vegetation, dominated by often densely abundant 
Common Nettle. Cleavers is also constant and typically sprawls over the nettles. Rough 
Meadow-grass is the only other common species and can form carpets of shoots. There 
were examples of this community on the hedge banks in the South Devon AONB. 
 
Although not identified in the above analyses as one of the commonest communities 
found, it seems likely that the South Devon AONB study had examples of W24 Rubus 
fruticosus ï Holcus lanatus underscrub (Bramble ï Yorkshire Fog) and its Arrhenatherum 
elatius ï Heracleum sphondylium subïcommunity (False Oat-grass ï Hogweed). 
  

Hedgerow Regulations (1997) Woodland Plant Species 
 
Of the 49 ferns and flowering herbs in the Hedgerow Regulations (1997) Schedule 2 
Woodland Species list, 21 were found in the South Devon AONB sample: 
 

Lady Fern Moschatel Wild Strawberry Primrose 

Broad Buckler Fern Ramsons Herb Robert Wood Sage 

Male Fern Lords-and-ladies Wood Avens Common Dog-
violet 

Hartôs-tongue Enchanterôs 
nightshade 

Bluebell  

Polypody Pignut Dogôs Mercury  

Soft Shield-fern Wood Spurge Barren Strawberry  

Table 12.  Woodland ferns and flowering herbs listed in The Hedgerow Regulations (1997), Schedule 2 
Woodland Species, which were found in the South Devon AONB hedge bank quadrat sample 

 

Top 20 fern and flowering herb/shrub species occurring on the hedge banks 
 

Landscape class 
 
Plant species 

Coastal 
plateaux 
% 

     Valley  
sides 

% 

 
 
Plant species 

Common Nettle 85 81 Common Nettle 

Bramble spp. 81 73 Bramble spp. 

Cleavers 75 72 Cleavers 

Blackthorn 72 56 Ivy 




